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| ntroduction

The aim of thistutoria isto teach nearly anyone with the desire to learn how to create arealistic
human female head using a NURBS based modeller. In this case, the NURBS based modeller that
we've decided to base this e-book on is Rhinoceros. Although we've based our lessons on Rhinoceros
(because it's our favourite at Cinemagic) the fact is that the methods and techniques shown here are
widely applicable to other software packages too, including but not limited to: Maya, Softimage, 3D
Studio MAX, etc. For this reason, we've tried to keep things as basic as possible (tool wise) and have
done our level best to avoid using fancy widgets and gizmos that might not be widely availablein
other packages.

The redlity isthat you don't need software with a bunch of bells and whistles to create great looking
heads or other organic forms. Rhinoceros provides exactly what is needed, good honest software tools
that perform the job that they set out to -- admirably!

If you're already using Rhinoceros then you know it's about the most powerful, user friendly and
stable NURBS modelling software for the Windows platform this side of the Centari system.

If you're not using Rhinoceros, then seriously what are you waiting for?

In our view, it's probably one of the best, most well written pieces of graphics software that we've
ever had the pleasure of using. Oh, and just in case you think that software that currently sellsfor less
than US$1000 couldn't be any good, then I've got some news for you! We use software here at the
studio daily that costs more than 15 times the price of Rhinoceros -- does it work any better than
Rhino? Certainly not!

Rhinoceros IS amazing software -- if you try it, you'll buy it!

Put ssimply, by using the robust toolset and many features found within Rhinocerosit is possible to
create nearly any form organic or mechanical that you can imagine -- impressive?

We think so!

Why Rhinocer 0s?

Here at Cinemagic we first became acquainted with Rhinoceros like many others did when several
years ago an open beta testing program was conducted by the manufacturers of the product, Robert
McNeel and Associates located in Seattle, Washington, USA. Prior to this, we had been creating most
of our models here at Cinemagic using primarily polygona methods. It's not that we think that thereis
anything wrong with polygona modelling (in fact we still rather like polygons--polygons can do very
good things) we nevertheless were interested in exploring NURBS based technology further and some
of the advantages that it might offer usin terms of character modelling for animation. Even though
some of the high-end applications that we already had in house did offer NURBS modelling to some
degree already, the toolsets were rather limited in scope in comparison to what Rhinoceros offered
straight out of the box at a mere fraction of the cost.
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Naturally, this situation didn't leave too many options open for us. The choice for us was to either
make a substantial investment in yet another high-end software package or go with Rhinoceros. In the
end, we decided to go with Rhino and we've never looked back, it's was the best purchase we ever
made.

| freely admit that when we first used Rhinoceros | wasn't all that keen on it. Of course, that had
something to do with it being avery early beta version and in those daysit looked and felt awful lot
like AutoCAD (at least | thought it did). | can remember tying to work with it at the time and finding
it rather difficult. Now looking back, this had little or perhaps nothing to do with Rhinoceros per se,
and was essentially aresult of my mind set still being locked into thinking in terms of polygons, not
NURBS. Shortly after, | spent agreat many hours on the Rhinoceros mailing list, asking questions of
everyone, looking for guidance and basically just trying to get my head around trying to work
effectively with the application. Then one day, asif by magic it just "clicked" and | realised that it
wasn't Rhino that was making life more difficult, it was ME!

Soon after, | began to use Rhino nearly every day within our production work and absolutely grew to
loveit. Time progressed, the user interface was even further improved by its makers and the
functionality refined into what we see today, simply one of the best modelling tools available
anywhere at any price. Rhinoceros has become an integral part of our business, now we couldn't
dream of doing without it!

Rhinoceros has so many great tools built right in that it's quite possible for the new user to fedl abit
overwhelmed by it al, | know | did at first! The thing is, Rhinoceros does everything you can imagine
and then just a bit more. However, don't let it's ease of use fool you, thisis certainly no toy, it'sa
precision application that makes use of some serious rocket science behind the scenes. In our view,
Rhinoceros will easily go head to head with the very best software modelling tools available.

Best of al, Rhino is not only powerful, it's easy and fun to use too! In fact, we've noticed that it is so
easy to use that those just starting out with it often tend to make things more difficult than they really
need be! So, as you work through the remainder of this tutorial keep in mind that just because
Rhinoceros has abundance of tools that doesn't mean you HAVE to use them all -- not at once

anyway.
The golden rule of working with NURBS: Keep everything as simple as possible at all times!

Always remember this and you can't go too far wrong.

As you continue to use and create models with Rhino you will increasingly find that certain tools and
functions will become your favourites. Off the top of my head | think it's fair to say that we use about
20 or 30 commands with regularity but only 5 or 10 on adaily basis when creating organic character
based models. We don't worry about the rest of them, we know they are there if we need them but if
not, well, you really don't need to concern yourself.

Remember you don't need to know what every part in a car doesin order to be an excellent driver. Of
course, knowing what's under the bonnet can only be of benefit, but it's certainly not a requirement by
any means.
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About the Tutorial

Thistutorial has been based in large part on the techniques and methods of my esteemed colleague
Steven H. Stahlberg who's artistic achievements in CG never fail to amaze.

It isfair to say that Steven has changed the entire way that we work here at Cinemagic. With my hand
on heart, | can honestly tell you that techniques and methods that he has kindly imparted to us over the
past few years have made an enormous impact on our output. Adopting Steven's methods of working
have done more to improve the visual quality and interactivity of our organic characters than any
other single factor.

Asacore part of thisinstructional package, we've included the head and face of an actual NURBS
character named "Rhinette". All of the actual geometry and its associated dataset which has been
distributed on this CD-ROM was modelled entirely by hand here at Cinemagic. At no time during the
process were digitizers or other modelling aids used. All of the geometry was created entirely within
Rhinoceros, and no other software applications were used (with the exception of Softimage / Mental
Ray and 3D Studio MAX R2.5 for rendering only). Modelling on the project began in London on
March 25th 1998 and was completed on ?

Truthis, it'sunlikely ever to be completed to be quite honest -- thisis a perpetual project, awork in
progress so to speak.

The actual development and construction of Rhinette was based in large part on the work of Steven's
"Ariana' character which served as a master guide and overall inspiration for her eventual creation. It
would be fair to say that in Rhinette is in some sense a distant cousin of Ariana

When devel oping Rhinette our aims were: a.) Rhinette should be a unique and individual character,
not a clone of Steven's Ariana character, truth is, she couldn't be. There are some very good reasons
for this, at the core most of them are legal. Essentially we couldn't include the original geometry to
Ariana because of prior licensing and distribution agreements that were already in place. With the
afore mentioned legal issuesin mind, we had to make sure that Rhinette would be built in asimilar
manner as Arianawhilst still managing to look quite different.

b.) Rhinette had be constructed using the same principals, techniques and methods employed by
Steven (within reason) while remaining applicable to working within Rhinoceros and perhaps other
NURBS based modelling applications as well.

c.) Although from the outset this tutorial was designed to be based on Rhinoceros, we felt that it was
most important that the methods depicted should not be so software specific that they could not be
used with other NURBS based software modelling applications (within reason). I've long maintained
the view that we should avoid specialist modelling tools and stick to pretty much the nuts and bolts
functions that you might expect find in most professional software applications.

Oh yes, there is alittle something else worth mentioning...
Rhinette may not look quite as "attractive" as Ariana because I'm not nearly as gifted as Steven

Stahlberg (but I'm working on it and hope to be one day!) In the words of Wayne and Garth "I'm not
worthy" but it's quite likely that neither are you and that, IS just the very point!
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We've set out to shatter the myth that you have to be "born" with artistic talent -- you do not. That fact
IS, and we've shown that you don't have to be a natural artistic genius, skill and ability are something
that can be learned (otherwise there would be no point in art schools). At the very least you can
certainly improve the standard of your current art work using the methods and techniques outlined
within this tutorial. How far you decide to take things - well that's down to you. Something that we
know for sureisthat every single artist hasto start at the same place -- the beginning. Even the great
masters had to start somewhere and you'll never know what you are capable of achieving unless you
get stuck inand really give it ago. Participation is what counts and practice does make perfect,
hopefully your technique will improve with each and every model you crezate.

We've generally tried to keep things as simple as possible in within this tutorial, simple tools and
simple methods. Of course, sometimes by awelird twist of fate trying to do things the smple way can
sometimes take longer or seem more complex, so you may know of or find far better ways of doing
the same thing (I'd be surprised if you didn't). I'd like to state for the record that we don't think we've
come up with the only way of working or even the best way, in fact, more often than not many of our
methods may seem long, drawn out and a bit redundant. | fully accept thisis true, however, this
tutorial was designed purposely to be so, with the intention to force you into repeating tasks and using
commands many times over, until they have been drilled into your minds and you begin to dream
about them at night. So what isthe ideal method then? We think the ideal method it's the one Y OU
find most advantageous to your personal workflow. Our intention isto show you one possible method
of proceeding (in the full knowledge that many others exist) and we hope that our examples will act as
a basis upon which you can further experiment in order to form your own ideas, methods and
techniques for use in future.

We have found that these tutorial's produce outstanding visual results for most people and you don't
have to be arocket scientist or artistic genius to use them either. We've put these |essons together
using a"prompt by prompt" style. Our methodology is to show you where you are at (point a) and
then explain where you want to be (point b). We then explain one possible method of getting from
(point @) to (point b) and why you'd want to do it in the first place! In our view, it isnot particularly
important how you get from (point a) to (point b) -- only that you manage to do so and the image
looks as intended once complete.

Perhaps more than anything we hope that you'll come away from this tutorial with a better idea of
importance of scale and proportion in 3D portraiture and the many perils and pitfalls to watch out for
when creating a NURBS representation of a human face. We also hope to inspire and excite you about
the nearly limitless possibilities that sophisticated software such as Rhinoceros makes possible for
creating works of fine art with your computer.
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Lastly, we have really enjoyed compiling thistutorial. | know it has taken what seems like ages to
write and we sincerely hope that you will enjoy it and find it useful. This project has provided us both
with a great sense of satisfaction and we look forward to starting work on writing the next edition. As
mentioned earlier, thisis a perpetual work in progress that will continue to develop over time. Rest
assured, there is still much more to come from us yet and registered users shall be advised as and
when updates and supplemental editionsto thistutorial become available.

Most of all, we would be very interested in hearing from you. If you can manage the time, please
e-mail us and let us know how you've been getting on.

Happy modelling!

Joseph R. Saltzman, Managing Director
Cinemagic Productions Limited.
London, UK
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How to usethistutorial...

Thistutorial has provided in the form of an electronic book (e-book) and meant to be used in
concurrence with Rhinoceros.

Now that the tutorial has been opened with the Adobe Acrobat Reader, try this...

« Minimise the Adobe Acrobat Reader and start a Rhinoceros session by either double clicking
on the desktop icon or launching the application from the Windows Start, Programs menu.

« Once Rhinoceros has been started minimise the application and return to the Adobe Acrobat
Reader.

« With the two applications now running you can easily switch between them by using pressing
the Alt and Tab keys at the same time.

Y ou can now read the step by step instructions contained within the tutorial. When your ready to try
out what has been described, all you need do is switch into Rhinoceros by pressing the Alt and Tab
keys at the same time -- your eyes need never |eave the monitor!

Once you've finished working within Rhino and are ready to move on to the next step, just switch
back into the tutorial by pressing the Alt and Tab keys at the same time once again.

Naturally, your system will need contain sufficient amount of memory and be of areasonable
specification, however, most users with modern machines should experience no difficulties.

Navigation:

Thisisavery lengthy document, however, making your way through it all should be fairly easy if you
remember these tips:

« You can return to the main contents of the book at any time by clicking on the Cinemagic logo
found at the beginning of each chapter.

« Onthefirst and last page of each chapter you will find hot links that will enable you to move
forward or backward through the document.

« You can and should also make use of the Adobe Acrobat "Bookmarks' feature and the page
navigation buttons found on the toolbar.
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We can appreciate that many of you would have preferred a printed "paper” book. Yes, we like
traditional books too and reading off a screen does take some getting used to. However, we like to
think of ourselves as aforward thinking green minded company and somehow we don't think loads of
trees should die just so you can learn abit more easily -- sorry. Besides, printing this tutorial would
not have been practical as the original manuscript with associated images came in at just under 1000
pages -- that's about the size of the Y ellow Pages phone book for an average big city! Remember, one
real benefit by providing this tutorial in electronic form is that updates become possible, something
that with a paper book would be near impossible to contemplate. Y ou always have the option of
printing the chaptersif you fancy, so freedom of choice is maintained.

Working with the Geometry:

IMPORTANT -- Please Read:
The actual geometry comprising "Rhinette" (i.e., the model) has been included and you will find it on
the CD-ROM.

In order to save your work you will need to copy the geometry files from the CD-ROM onto your
hard drive.

During the course of the tutorial you will often see an instruction such asthis:
Example: "Open up the Edit Layers dialogue and create a new layer entitled: Testing 123".

However, be aware that since we've aready done the work for you it islikely that this layer already
exists.

Be surethat you DO NOT OVERWRITE EXISTING LAYERS!

To avoid this, rather than name the layer: "Testing 123" try something like "My Testing 123", this way
the layer will not be overwritten.

In any event, you should always check to see if alayer already exists, if it does, then be sure to name
yours something else.
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THE1ST CURVE

Contents:

o Forging aHead -- some things to consider

o Theimportance of pre-planning
o Drawing theinitial head curves -- How many are needed?

o Using abackground image -- Rotoscoping

o The Rhino User Interface

o Scene Setup
o Drawing the 1st curve -- The Main Profile.

¢ Clean and Refine

o Example Movie -- Creating the 1st Curve.
o Table One-- A list of points and coordinates for the completed 1st curve

o Shutting Down the Scene

Forging a Head -- some things to consider

Now comes the part you've been waiting for, actually creating the head shape itself. It's not quite as difficult as
you might think, however, there are afew very important points to keep in mind -- no pun intended! First, aswith
all things when using NURBS curves the old saying "Less Is More" couldn't be more appropriate. Again, and |
must stress this point most firmly, the fewer curves you use to define the ultimate shape of your head the better.

Why? Well, if you use alot of NURBS curves you're going to run into aload of rather nasty problems, most of
which have to do with the over complexity of the resultant geometric objects produced. Now complex objects
have some real shortcomings, paramount amongst them is the simple fact that they just become far too difficult to
work with! The more NURBS curves you use, the more control points get created, the more control points the
harder the object isto edit -- you get the ideal

Although | like to avoid editing control points by pushing or pulling them as much as possible, unfortunately it's

just anasty little job that is an essential part of becoming a professional CG artist. The problem really starts when
you've got so many points that it becomes near impossible to tell which one you're trying to move. Another nasty
side effect of using too many curvesis that the surface that is produced becomes rather hard to control especially
if they are placed close together producing arather wiggly uneven surface.

In most cases, when working with NURBS you want a nice smooth surface, after all that's what they do best and
the way to achieve thisisto keep your curves sparse using no more than absolutely necessary! Obviously, there
are many exceptions to this, such as creating wrinkles, clothing and things of that nature, but for our purposes we
are going to want to keep things as nice and smooth as possible. Lastly, the more complex your object becomes
the harder it will be to animate.
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The surfaces produced will be undisciplined and you may notice bulges, ripples and loads of other abnormalities
that you hadn't initially planned on. And finally, spare a thought for your computer because even if you've got the
most powerful digital workstation on earth there is absolutely no point in creating more calculations than are
necessary to get the job done, its awaste of CPU cycles not to mention your valuable time.

Aswith so many thingsin 3D there are |oads of ways to create a human head shape and thisis only one of severa
methods. Always bear in mind that there are quite afew ways to achieve similar results when working in 3D and
there is no one single right or wrong way to model per se. For the most part, if it looks right then chances areit is,
but having said that its possible to create a head with so many curves that |ooks correct but for all practical
purposes can't be animated -- not very well anyway! The point I'm making and this is something that holds very
true with many 3D related issues -- everything boils down to a question of trade-off's.

The head shape in this tutorial will initially be constructed with a North/South Pole parameterization. That isto
say, al the curves will start from a single point at the TOP of the head (known as a singularity -- in graphics
lingo) and terminate at the base of the neck. A good way to visualize thisisto imagine that and old fashioned bird
cage with really thin wire bars has been placed over the top of someone's head. The top of the cage where you
would expect the hook would be at the top of hig/her head and the base of the cage would be at the neck line.
Now imagine that you could press the thin wire bars of the cage with your fingersinward so that they would
eventually conform the shape of the head inside. In effect thisis more or less what we will be doing with the
software, creating a"cage" of NURBS Curves.

The importance of pre-planning

Before you set about drawing a single curve or point with any modelling application you should give agreat deal
of prior thought not just to how many curves you'll require but how many points you are going to need as well.
This can only be done by careful research and pre-planning and it is the most important aspect to the ultimate
success or failure of the entire modelling project.

This advice applies to those who own digitisers as well. Don't think for a minute just because you've got a
digitiser that somehow this eliminates the need for an advance planning stage -- it does not. The truth is that this
IS a stage that cannot be skipped, you must know where you are going long before you arrive, otherwise you're
heading for big trouble down the road. Y ou will wind up spending so much timetrying to fix al the problems
you've created for yourself that it would have been quicker just to take the time to plan things out in the first
place.

So how do you go about determining how many curves and points you'll need in advance? Well the best way isto
use or make amodel of areal head, take some photographs, or use avideo camerato get some good reference
material on your subject. Collecting good reference material isan art in itself but as a general rule you are going
to need at the very least one good photograph of your subjects head in profile. The profile is the single most
important image reference associated with the human head as it contains the most information about it's structure
and complexity. Despite this, finding areally good level profile shot, especially of an attractive womanin a
fashion magazine or elsewhereis particularly difficult as they are aimost always in three quarter view. You're also
going to want a photo from afront view, back view, even atop view if you can manage it.

Taking photos of your subject can be a bit tricky and it's important that you do the following. | recommend that
you use agood 35mm SLR camera mounted on atripod and preferably with a telephoto lens. The subject should
be seated afair distance away from the camera and the telephoto lens should be used to zoom in on the head/face
which will help to minimise the optical effects of perspective. Y ou should instruct your subject to neatly comb or
tie their hair back and away from the face, exposing as much of the ear and side of neck as possible. Depending
on the relationship you have with the model, I'd suggest that you try talking him/her around to allowing you make
afew "lines of reference” on their face with amedium felt tip marker or a grease pencil, just explain that they can
wash the marks off later.
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The lines you draw should be placed at strategic key points on the head/face, among the most important in my
view are the: temple, brow bone, eye centre line, bridge of nose, cheek apple, cheek hollow, nose base, upper lip,
mouth centre, lower lip, chin tip and jawline. When drawing the horizontal lines you should try and keep them as
near level as possible, except of course when following natural facial contours. Y our quest should be to draw the
lines as neatly and as evenly spaced as possible.

I'd also recommend that using double sided tape, you stick a tape measure around the head between the temple
and brow bone as this can provide areally good visual cue for alignment/registration purposes later. It's also quite
helpful to fix ayardstick horizontally behind your subject this can aso be quite helpful for alignment/registration
when brought into a photo editing application such as Photoshop. Y ou should seat your subject on aswivel type
office chair, having them sit with good posture, eyes forward, back straight and most importantly dead still.
Insure that your subject iswell and evenly lit from all angles and pay attention that there are little or no disruptive
shadows. The basic ideaisto rotate your subject on the chair while photographing them from a fixed distance and

position.
Ty
1.4

Okay, so in the previous screenshots above you can see that I've marked up the key points of the head/face with a
black felt tip pen. I've decided that | will use 11 curves (running North to South from the pole) that will make up
one half of the head. By the way, remember what | said alittle earlier on about finding good reference images
from which to work. Do you think the prior screenshots fit the definition of a good reference images?
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Well they certainly are not as good as they might be! So what's the problem? First off, the head in the front view
islooking down and she is cocked to one side, slightly. In addition, you'll notice that in the front view the head is
poorly lit on one side creating a rather deep shadow. Despite the various "problems’ these images are still fine for
us to work from and will provide more than enough visual clues to keep us going. | should add that we are not
trying to create a carbon copy of the reference image anyway -- it's only real purposeisto keep us on track in
terms of basic scale and proportion.

Drawing the initial head curves -- How many are
needed?

We will begin our project by first building half a head, which in this case will require that 11 NURBS curves be
drawn. How did | arrive at the figure of 11 curves? Well, in my experience 11 curvesis just about right amount
needed to produce a nice realistic head shape without becoming too complex. The fact isthat thisisatotally
arbitrary figure, you could use more or less curves, it is entirely up to you. Yes, | have personally done it with far
less curves -- asfew as 6 or even 8 for awhole head so | acknowledge that it certainly can be done. I've also
noted that while Rhino is capable of producing a nice smooth surface with very few curves indeed other software
applications rarely will, so let's just stick with the figure of 11 for the time being.

Now the following instructions may sound a bit confusing so please pay close attention. We will begin to draw
our initial curves using the I nter pCrv command which will produce atype of spline called an I nterpolated
Curve. A bit later on, once we've created all 11 of our curves we will create a second set of 11 splines on a new
layer, this time using the Curve command, snapping the edit points of the new splines to the edit points of the old
interpolated curves.

So why bother using interpolated curvesin the first place if we are only going to wind up replacing them?
Because interpolated curves produce a curve that sticks fairly close to the same movements that you make with
your mouse so it makes it pretty easy to get the shape correct quickly. For example, if you were to try and draw
the exact same shape using the Curve command (which produces a curve by control points) as you did with the
InterpCrv command you'd notice pretty quickly that the curve it makes does not stick to the shape and further
editing would be required. However, while interpolated curves are easy to draw and do produce a nice shape they
don't loft up very well. Okay, | lied, that is not strictly true, they loft fine, | just don't like them. With non-uniform
point distribution, interpolated curves will tend to produce very complex geometry when lofted, (a.k.a. skinning
or surfacing in other applications) and complexity is something that we want to avoid at all costs.

Using a background image -- Rotoscoping

Perhaps the single most important aspect of making any 3D model of the human anatomy look realistic isthe
relative scale and proportion of the object. Simply put a human head/face will never look "right" unless you've
got the basic proportions correct in the first place.

Luckily asa 3D artist you don't necessarily have to be the most highly skilled draftsperson (but it couldn't hurt) to
get the job done as most software applications allow you to "trace” a curve over a background image (a.k.a
Rotoscoping). | Hope you were paying attention to the "importance of pre-planning” section a bit earlier because
during rotoscoping is when all your effortsto create excellent reference images will really pay off.

Okay so let's assume that you've now got some good reference photographs of your subject taken from the front,
side, 3/4 views -- now what? Well the first thing is to get them scanned into your computer somehow, using a
flatbed scanner is about most common way of doing it. Depending on where you live, most photos will come
back from the lab as 4x6's so it's good idea when you scan them to use a decent resolution, about 100 dpi isfine.
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Tip -- Don't go wild with the resolution or you'll create images that will grow large and will only serve to choke
the performance of Rhino when imported.

Next you will want to bring your scans into a high quality photo editing application such as Photoshop or
Paintshop Pro. Now your task isto get the front, side, and 3/4 views in registration (i.e., lining them up) with each
other. If you "spun" your model on an office chair while photographing as suggested the views should line up
pretty well, but they will never be dead on because the human head is not perfectly round nor isit centred on the
body exactly. In most cases, due to variations in the pose and neck you'll find that the distance between camera
lens and the subject in the front and side views are different and will need to be compensated for somehow. Itis
possible to change the scale of a background image in Rhino using the ScaleBackgr oundBitmap command,

however | find that it is easier to get your images as close a possible to begin with and this way you can be much
more accurate with the alignment overall.

The Rhino User Interface
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This screenshot shows what the Rhinoceros user interface looked like during the beta build as at 30-July-1998.
Because Rhino is still in its beta phase as of the writing of these tutorialsit is quite possible that your interface
may differ slightly by the time you read this. The primary areas that we will concern ourselves with during the

following lessons have been highlighted within the screenshot and are as follows -- you should make it a point to
become very familiar with them!
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e (A) TheMenu Bar -- Thisiswhere you can select Rhino's many functions and features.

« (B) The Command Line-- Thisiswhere you can type and enter commands as well receive system
prompts from Rhino.

e (C) TheUpper Toolbar -- Because Rhino offers toolbars that may be fully customized the look of yours
may vary, however, these toolbars offer a quick and efficient way to issue commands to Rhino by clicking
on icons rather than typing in the commands.

e (D) The Side Toolbar -- Same as previous.

o (E) TheViewport Label -- Not only does the viewport |abel tell you what view you're looking at but has
functionality as well. When the viewport label is highlighted in blue it means that view is currently active.
To activate a given viewport just left click with your mouse anywhere within the view you want to turn on.
To maximise or minimise a viewport just double left click on the label itself.

e (F) The AxisTripod -- This shows you the orientation of coordinate system of the given viewport you are
working within. Note -- Currently unlike many other animation based software applications Rhino defines
the Z axisas UP not Y as you might expect! If you're coming from a CAD or maths background this may
seem quite natural. Despite this minor annoyance to character animators, Rhino has a great many ways to
manipul ate the coordinate system and construction plane. Rhino comes with an outstanding help file with
loads of information on this topic and | recommend that you take the time to read and understand as much
as possible about it.

e (G) The Lower Status Bar / Coordinate Display -- This box displays the exact coordinates of the mouse
position within a given viewport, just move the mouse around and see what happens..!

e (H) The Lower Status Bar / Angle & Moved Units Display -- This box will display the degree of an angle
(when rotating an object) or the amount of units transformed (when moving an object).

e (I) The Lower Status Bar / Layer Info Box -- Thisbox displays the layer that is currently active. Layers are
amethod of grouping that can help you organize large amounts of objectsin ascene. Thisideaissimilar to
the old method of using overlaysin drafting and isterm that is also quite commonly used in other drafting
and modeling programs. Layers can be named, their colours can be changed, and they can be turned on or
off. You can also lock the layer so objects cannot be selected which is something that we will do often
throughout the course of these tutorials. Left clicking on this box will open up alist of available layer(s)
and allow you to quickly select and make a given layer active. Right clicking on this box will open up the
Edit Layers dialogue box which will allow you to perform awhole host of actions including but not limited
to turning layers on and off, locking, changing colour, and much more.

e (J) The Lower Status Bar / Osnaps -- Left clicking here will open up the Osnaps dialogue box. This will
allow you to select and set many types of different types of persistent object snaps including End, Point,
Near, Midpoint, Center, Intersection, Perp, Tan, and Quad. Using an object snap allows you to "snap" or
"magnet” one point to another -- not only useful but essential!
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UPDATE! -- Thisisascreenshot of the interface for final release version of Rhino 1.0 which became availablein
November 1998!
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Asyou can see therelease version is not all that much different from the betatest version. In the current 1.0
release many of the icons will have changed and/or been improved. In addition, the commands have now been
finalized and unified so many will have been atered since the beta cycle. If you're used to working with the beta
don't worry, most of the old commands should still be recognized by the system. Note -- because this tutorial was
prepared during the beta cycle and compiled prior to the release of version 1.0 you may find some discrepancy in
the graphics or command names given. We've tried to catch most of these but afew may have still slipped
through the net. We would therefore appreciate it if you would kindly report any command names or graphic
images that you've found to be inaccurate so that we may correct any inaccuracies or errors for future
Supermodels upgrades -- thanks!

Asyou work with Rhino you will make mistakes, it is unavoidable no matter what your level of experience may
be. Fortunately, the Undo command can assist in your rescue in 9 out of 10 casesand isarea lifesaver. The Undo
command undoes the most recent create, edit, or transform commands issued. Be aware however that currently
Undo will not have any affect on viewports, file or render commands, construction planes or drawing assists! The
number of commands you will be able to effectively undo depends on the number of undo levels that have been
set up. The application’s default is five levels which you can change in the Rhino Settings dial ogue box.

When and if panic does start to set in remember that the ESC key is your friend. When working with Rhino it will
enable you to "break" out of and cancel just about command or thing you may be doing or shouldn't be doing for
that matter. It will not fix anything per se, but it will get you out of potentially sticky situations -- try it, you'll like
it.
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Aboveal, if you value your time and efforts then SAVE YOUR WORK OFTEN and make BACKUP
COPIES of your files..!

Get in the habit of making a back up copy of your file at the very beginning of your work session, in fact, do this
before you do anything else. Remember to save periodically and often while you work, you'll be glad you did
when your computer decides to crash. And lastly, use your common sense and always do a save before attempting
any major or untried operation, that way if something goes wrong you can aways get back to where you were
before the nightmare began.

Scene Setup

.__‘\‘

« Start anew Rhinoceros session by Double clicking on the desktop icon 7| the application will begin.

o Choose File, Open from the menu bar and Doubleclick on START_A.3DM inthefilelist, it will load
and open.

« Confirm at the Lower Status Bar the currently active layer isentitled SCENE START UP. If it isactive
proceed to the next step, if its not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

« Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

« The Layer entitled Annotated Dots 1 should be LOCKED.

« The Layer entitled Guide 01 should be ON.

« The Layer entitled Photopoints should be ON.

« The Layer entitled Frozen should be LOCKED.

« TheLayer entitled SCENE START UP should be ON.

« When you've finished making your changes (if any) click on OK.

« All other Layers should be set to OFF.

« Confirm that you can see a background image in the Front and Right viewport.

« Confirm that the grid display in the viewports have been disabled.

L

« Zoom out all the viewports by selecting the Zoom Extents/Zoom Extents All Viewsicon 2, or by typing

the commandZ oomExtentsAll at the command line and pressing Enter.
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Drawing the 1st curve -- The Main Profile.

« Maximisethe Right Viewport by double clicking on it's label.

« Inthe maximised Right Viewport you should see a background "rotoscope” reference image and asingle
red curve with group of annotated dots labeled (a - u). Thisred curve isaguide to help you in drawing
your new interpolated curve which we will do next...

OV L -

ThisRight Viewport screenshot above shows the 1st guide curve.

Y ou may have noticed that the 1st red guide curve does not quite follow the profile of the face exactly. There are
several good reasons for this, most importantly because the neither the background image of the "dummy" or the
lines drawn on her face are completely accurate (they are neither perfectly vertical or horizontal). Additionaly,
the "dummy" itself has not been constructed 100% correctly either, the placement of the eyes are not quite right
and the back of the head is somewhat unnatural in its construction. So then why did we use her in the first place?
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To stress the very important point that it is unlikely that you will ever encounter a perfect subject or background
image -- remember Human Beings are NOT naturally symmetrical. With thisin mind you must learn how to
"compensate”" for such anomalies by using all the visual information available to you and then making educated
guesses about how best to proceed. What do | mean by this? Quite simply, you must make a strict rule of
carefully observing what ALL your viewports are telling you, and never, ever, rely solely on one viewport for
information and visual clues as you will get into real trouble if you do.

In the world of 3D seeing is not always believing and more often than not what 1ooks correct in one view will be
way out of whack in another. Get in the habit of constantly switching between the Right, Front and Top Views
before during and after you make a move. Rotate the object in the Perspective Viewport often and try and
"confirm" the moves you make before continuing on.

The second reason that the red guide curve does not follow the profile of the face as you might expect comes
down to amatter of artistic preference. Again, idea behind thistutorial is not to make a carbon copy of the
mannequin as it would be easy enough to scan or digitiseit if that was what we had in mind but then we wouldn't
be learning anything -- would we? Rather, the point of thislesson as an artistic exercise is to teach you how to
create such an object within the software based on visual information of various quality -- so let us get down to it
then.

« Wewill begin by creating a new layer -- At the bottom of your screen you will see the Status Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.

« Left click on the New button and in the Name field type: Interp_O1.

« Move the cursor to the colour field, left click on the colour field, the Select a colour dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK.

« Youwill bereturned to the Edit Layers dialogue box again, left click on OK to exit.

» Return your cursor to the Status Bar at the bottom of the screen and Ieft click on the Layer info box -- the
Layerslist will appear.

o LocateInterp Ol inthelist (the oneyou created afew moments ago) and move your cursor over its name

(it will highlight) left click on it to make the layer currently active.

« Left click on the red guide curve (Guide 01) to select it -- it will highlight.

« Display the curves edit points by choosing the Edit Points On/Off iconiﬂ or typing the command
EditPtOn at the command line -- the edit points will become visible.

« Again, move your cursor to the Satus Bar at the bottom of your screen, right click on the Layer info box --
the Edit Layers dialogue box will open.

« Locatethe layer named Guide 01 inthelist, use the scroll bar to move up or down as needed. Once found,
left click on the L ock radio button -- thiswill "lock™ the layer and prevent any unwanted alteration.

« Left click on OK to exit from the Edit Layers dialogue box.

o From thetoolbar select the Interpolated Curve Icongj by left clicking on it with your mouse, or type the
commandi nter pCrv at the command line.
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o Turnon Grid Shap by pressing F9 -- thiswill make the start of the curve "snap" to desired coordinates.

« Beginto draw your 1st curve at point (a.-- i.e., the North Pole) by left clicking with your mouse at
coordinates ® 0:000 y 0.000 2 0.000

o Turn off Grid Snhap by pressing F9.
« Move your cursor to point (b. -- Head top 1) then left click to set the point.

« *Note - If for some reason you have trouble trying to figure out about where to place a point you can
alwaysrefer to: Table One -- which can be found below and lists the exact coordinates of each point on the

curve.

« Once again, move your mouse in a downward direction following the profile contour of the head and place
your third point (c. -- Head top 2) by left clicking with the mouse where indicated.

« Continue this procedure for al the remaining points, (d.) through (t.) *WARNING -- Do not place a point
between (t.) and (u.) only AT (t.) and (u.).

« Placethelast point (u.) by left clicking at the appropriate position, then drag the mouse out a bit and press
Enter -- thiswill complete the curve.

Now that you've completed drawing the 1st curve, display your edit points by first select the curve by left
clicking on it with your mouse - it will become highlighted.

Now "turn on" the points by choosing the display Edit Points On/Off iconﬁj from the toolbar or typing the
command: EditPtOn at the command line. Notice anything odd? How about that despite the fact that you only
left Clicked atotal of 21 times with your mouse to establish points (a.) through (u.) you've now have 23 points
showing up on the curve..! If you look you can see an extra point between has been added between (a.) & (b.) and
(t.) & (u.). So where did the extra 2 points come from then? Well it all has to do with the nature of the way
interpolated curves work in Rhino and one of the reasons that they seem to produce more complex geometry. This
is one of the primary reasons why we will "rebuild" them a bit later on in the exercise.

Clean and Refine

Before finishing up work on acurveit's always a good ideato check it over carefully and refine if necessary. One
thing that often happens when "snapping” curves on to pointsis that they don't stick to each other as well as they
should and its more than likely that some misalignment has taken place. Therefore, | highly recommend getting in
the habit of doing the following:

« Move your cursor to the Status Bar at the bottom of your screen, left click on the Osnap field -- the Osnap
dialogue box will open.

« Make the point snap active by left clicking on "Point" a check should appear -- If any other boxes are
checked disable them.

« Click on X to exit the Osnap dialogue.
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« Choose the Zoom window iconﬂ from your toolbar by left clicking on it or type the command:
ZoomWindow at the command line.

« Drag out the selection box, enough to encompass only afew points to begin with, (i.e. points a - c).

« With the exception of point (a.) and the phantom point, if any of the points seem to be anything less than
spot on with the guide curve select the offending point with your mouse. L eft click and Hold the mouse
key down (the point should highlight) and while doing so drag the misaligned point to where it should be --
it should then snap on to the point when you get close enough.

« Now pan the view to the next 3 points (d - f ) to do thisleft click on the Pan icon {1 again, if you find
any points that are not spot on snap them to where they should be.

« Continue this procedure for al the remaining points (g - u).

« When you've finished, double check your work for accuracy.

« Hide any edit points that may be currently displayed by choosing the Edit Points On/Off iconiﬂ from the
toolbar or by typing the command: PtOff at the command line.

r_1

« Zoom out all the viewports by choosing the Zoom Extents’Zoom Extents All Viewsicon £, from the
toolbar or by typing the command: ZoomExtentsAll at the command line.

« Congratulations, you've now completed drawing & editing the first curve..!
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This Right Viewport screenshot shows the completed profile curve.

View an example movie of how to create the 1st curve -- Click Here.

Now the quick witted may have noticed in the prior screenshot that the curve that | just drew does not really
follow the nose and mouth as well as it might do -- and you'd be absolutely right. Why?

Again, because for the time being we are only really trying to establish a"basic" starting shape for our head and
since we are going to build the nose and mouth as separate geometry later on in the lesson it would be a waste of
time to concern ourselves with too much detail right now.

Our main aim at this stage is to establish and pin down the key points of the face (i.e., points a-u). In the
screenshot below I've turned off the background image so you can see the curve & points a bit more clearly.
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The key points of the face are shown in the screenshot above as black annotated dots labeled (a- u) and
correspond directly to Table One below:

Table One - A list of points & coordinates for the profile curve
Click Here

Shutting Down the Scene

Before moving on to the next lesson you should do the following:

« Confirm that no Osnaps are currently active. You can easily tell if any arein their active state by looking at
the Osnaps box on Lower Status Bar. If any Osnaps are active the word "Osnaps” will bein anormal dark
black font, otherwise if they are inactive the font will appear ghosted. To enable or disable the Osnaps at
any time, left click on the Osnaps box and tick or un-tick the options as required.

« Open the Edit Layers Dialogue box and turn off Guide 01.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitled SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.
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« Confirm the newly created curve hasin fact been associated with the correct layer. Do this by right clicking
on the Layer Info box at the Lower Status Bar, the Edit Layers dialogue will open. Find Interp_01 in the
list, select OFF and press ENTER to exit. The profile curve should now disappear from all the viewports. If

o
it didn't you'll need to associate it with the correct layer now. To do this choose the Layers icong from
the toolbar, left click and hold down the mouse key as you do the layers flyout should appear. Now choose

the Change Layers icong from the flyout by continuing to hold down the mouse key whilst moving the
cursor over the icon, when you're on top of it release the mouse key. The command line will respond with
the following prompt: Select Objectsfor layer change: Click on the profile curve to select it and then
press the ENTER key. The Layer for Object dialogue box should now open. Find Interp_01 in thelist and
highlight it by clicking on it, once you've done so click OK to exit. The curve should now be associated
with the correct layer.

« If the profile curve (Interp_01) is not currently displayed in al the viewports turn it on now by right
clicking on the Layer Info box at the Lower Status Bar. Find Interp_01 in the list and select ON then press
ENTER to exit.

e Last but not least be certain to SAVE YOUR WORK.

Go To Next Lesson - Drawing the 2nd Curve

RETURN to Top of Page -- Click Here
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MOVIE
CREATING THE 15T CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TABLE ONE

POINT X AXIS Y AXIS Z AXIS

a- North Pole 0.000 0.000 0.000
b-Headtop 1 0.000 -30.769 -29.061
c - Head top 2 0.000 -55.949 -41.955
d- Head top 3 0.000 -75.510 -59.351
e - Hairline 0.000 -91.897 -80.427
f - Temple 0.000 -94.989 -106.158
g - Browbone 0.000 -93.941 -127.057
h - Crease of top eyelid 0.000 -89.282 -140.398
| - Eyecentreline 0.000 -86.515 -147.947
| - Under-eye area 0.000 -87.988 -153.894
k - Bridge of nose 0.000 -90.200 -161.027
| - Cheek apple 0.000 -92.046 -171.960
m - Nose base, cheek bone 0.000 -83.261 -189.395
n - Upr lip, cheek hollow 0.000 -77.755 -199.841
0 - Centre of mouth, cheek hollow 0.000 -71.682 -211.104
p - Lwr lip under, cheek hollow 0.000 -64.286 -222.560
g- Tip of chin 0.000 -61.083 -236.186
r - Jawline 0.000 -51.474 -245.314
s- Nape of Neck 0.000 -33.161 -243.436
t - Neck 0.000 -12.527 -241.138
u - Base of neck 0.000 13.900 -267.423

RETURN to tutorial -- Click Here
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RETURN to previous lesson -- Click Here

THE 2ND CURVE

Contents:

o Scene Setup
o Drawing the 2nd curve

o« Example Movie -- Creating the 2nd Curve.

o Editing the 2nd curve

o Moving from Right View to Front View -- 1st
o Returnto Right View -- 2nd

e Return to Front View -- 3rd

« Returnto Right View -- 4th

o Returnto Front View -- 5th

o Takeittothe Top View -- 6th

« Snapping things up

o Example Movie -- Editing the 2nd Curve.

o« Example Movie -- Editing the 2nd Curve, snapping to the quide.

o Table2-- A list of points and coordinates for the completed 2nd curve

o Shutting Down the Scene

e Summary of Lesson(s) -- Curves 1& 2

Scene Setup

« If you've not done so aready start a Rhinoceros session by Double clicking on the desktop icorE the
application will begin.

» Choose File, Open from the menu bar and Double click on START_A.3DM inthefilelist, it will load and
open.

« Confirm at the Lower Status Bar the currently active layer is entitled SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.
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« Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:
« TheLayer entitled Annotated Dots 1 should be LOCKED.
« TheLayer entitled Guide 01 should be OFF.
« TheLayer entitled Interp_01 (the Profile Curve) should be ON.
« The Layer entitled Photopoints should be ON.
« TheLayer entitled Frozen should be LOCKED.
« TheLayer entitted SCENE START UP should be ON.
« When you've finished making your changes ( if any ) click on OK.

« All other layers should be set to OFF.

« Confirm that you can see the background image in the Front and Right viewports.
« Confirm that the grid display in the viewports has been disabled.

« Zoom out all the viewports by selecting the Zoom Extents All icon# or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.

Drawing the 2nd curve

Now that we've completed the all important first profile curve the procedure from here on inismostly just a
matter of copying the profile curve, rotating it about the centre point into a new position, and making necessary
adjustments to the new rotated curve by moving the points to where we want them (a.k.a. "pulling points"). By
rotating each new curve about a common centre point we are in effect creating a cylindrical shape -- which after
all isjust what we want to do.

Description: The 2nd curve begins at the top pole and runs along the top & front of the head, over the brow bone

(at about the inner start point of the eyebrow) into the corner of the eye socket (near tear duct) and down along the
side of the nose continuing just over the lips (about halfway between the lip peak and the mouth corner) following
on over and under the corner of the chin and ending at the base of the neck.
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Choose the Zoom: Extents All Viewportsicon % from the tool bar or type the command: ZoomExtentsAll
at the command line.

Go to the Lower Status Bar at the bottom of your screen, right click on the Layer info box -- the Edit
Layers dialogue box will open.

Locate the layer named Guide_02 in the list, use the scroll bar to move up or down as needed. Once found,
left click onthe LOCK radio button -- thiswill "turn-on" the layer while at the same time protecting it
from unwanted ateration.

L eft click on the New button and in the Name field type: Interp_02.

Move the cursor to the colour field, left click on the colour field, the " Select a colour™ dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK.

Y ou will be returned to the Edit Layers dialogue box again, left click on OK to exit.

Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

Locate Interp_02 in thelist (the one you created a few moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

Close the Osnap dialogue box by clicking on X.

If you've not already done so, hide any currently displayed edit points by choosing the show/hide edit

points iconﬁj from the toolbar or type the command: PtOff at the command line.
In Any Viewport Select the first profile curve (i.e. Interp_01) by left clicking on it -- it will highlight.

| I .
From the toolbar left click on the Rotate 2D icon™== or type the command: Rotate at the command line.
At the command line you will receive the following prompt: Choose centre of rotation (copy).
Type: copy at the command line and press Enter.

In the Right Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on the first profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does left click.

At the command line the system will respond with the following prompt: Angle or first reference point:

Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly along the Y axis.
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« Whilestill holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
« The system will then respond with the following prompt at the command line: Second r efer ence point:
« Rotate the curve anti-clockwise about 12 degrees and left click.

» PressEsc on your keyboard to complete the operation.

« Inthe Perspective Viewport select the newly rotated curve by left clicking on it -- it will highlight.

"
o Choosethe Layer Control Icon ™1 from the tool bar by left clicking on it and holding down the key --

select the Change Layer Icon@ from the flyout.

« Select Interp_02 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_02 has been associated with the correct layer.

« Click OK.

« Disable any currently active Osnaps.

To view an example movie of how it's done
Click Here
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Ferspechive

This screenshot shows our original profile curve (A), after having been copied and rotated about 12 degrees on its
*centre, and now located at position (B - |'ve turned on the edit points so you can see more easily). *Note - the
centre of all the curves we create will be at the uppermost endpoint located at X:0.000 Y:0.000 Z:0.000. Curve
(C) in red represents where our new rotated curve (B) should be positioned once the points have been
appropriately pulled into place. Asyou can see, one very important aspect to this 2nd curveisthat it beginsto
define one corner of the eye socket and side plane of the nose. For this reason, when looking at the Right
Viewport you can see that points h through | (along the nose) are going to be "flattened out” in comparison to the
original profile curve by moving them in towards the face along the Y axis. In fact, most of the points will have to
be moved inward just abit along the Y axis.

Editing the 2nd Curve

« Maximisethe Right Viewport by doubleleft clicking onitslabel.

« Now let'slock the layer containing the profile curve ( Interp_01) -- At the Lower Satus Bar, right click
on the Layer info box -- the Edit Layers dialogue box will open.

» Locatethelayer named Interp_01 in thelist, use the scroll bar to move up or down as needed. Once found,
Confirm that it has been LOCKED. If not, left click onthe LOCK radio button -- thiswill "lock™ the layer.

« Locatethe layer named Guide 02 in thelist, use the scroll bar to move up or down as needed. Once found,
left click on the LOCK radio button -- thiswill "lock” the layer and prevent it from being disturbed while
we continue to work.
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« Click on OK to Exit.

« Now display the edit points for the rotated curve (Interp_02), select the curve by left clicking oniit -- it will

y

highlight. Then choose the Show edit pointsico
command: EditPtOn at the command line.

from the toolbar by left clicking on it or type the

« Begin by moving edit points ( h - p ) to do this, left click on apoint -- it will highlight. Then with these
points only, hold down the Shift Key, left click on the highlighted point and drag the point inward toward
the red guide curve ( Guide_02 ) along the Y axis while continuing to hold down the Shift key.

So why hold down the Shift key while dragging? Because by doing so the given point will be constrained to the
current axis move in a perfectly horizontal or vertical manner as case may be, thus staying in ideal alignment.
*Note -- thisis not atechnique that will work under all circumstances and it's not something that you should
alwaysdo (i.e. don't hold down Shift while dragging just for the sake of doing it). Again, thisis best done when
you want to keep the pointsin alignment along a given axis, either straight across or straight up and down. Asyou
model increasingly more you will begin to get afeel for when it will work and when it will not.

Right

Begin by moving points
h - p along the Y axis
while holding down
the Shift key.

i

|| T W J!.rIE I-I P e i

1!
L}

This Right Viewport screenshot shows points ( h - p) on the 2nd curve (Interp_02) prior to being dragged
inward toward the red guide curve ( Guide 02 ) along the Y axis.
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Moving from Right View to Front View -- 1st.

« Doubleleft click on the Right Viewport label -- the viewport will minimise.
« Doubleleft click on the Front Viewport label -- the front viewport will maximise.

« Again, start by moving edit points ( h - p ) to do this, left click on apoint -- it will highlight. Then for these
points only, hold down the Shift Key, left click on the highlighted point and drag the point toward the red
guide curve ( Guide_02) along the X axis while continuing to hold down the Shift key.

Front

Now move points
h - p along the X axis
while holding down
the Shift key.

This Front Viewport screenshot shows points ( h - p) on the 2nd curve (Interp_02) prior to being dragged
toward the red guide curve ( Guide_02 ) along the X axis.

Return to the Right View -- 2nd

« Once completed, check your work and return to the Right Viewport.
« Maximisethe Right Viewport if you've not done so already by double left clicking onits label.

o *Tip-- You may find it very helpful to zoomin closely on the area which you are working.
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Before proceeding, confirm that no Osnaps are currently active and if any are disable them now.

Start with point ( q ) to do this, left click oniit -- it will highlight. Then drag it across and up dlightly
towards the guide curve using the background rotoscope image for reference.

Now move on to point (r ) again left click on the point -- it will highlight. Then drag it across and up
slightly asyou did in the last step.

With the next few points ( s- u ) things get alittle bit more tricky and the bad shadow on the background
reference image doesn't help any so do be careful and take your time. * Tip - Try to match the shape of the
red guide curve as best you can.

Once completed, zoom out by choosing the Zoom Extents icon# from the toolbar and clicki ngonit.

-

[Ere—
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Now move points
g-u

This Right Viewport screenshot shows points (g - u ) on the 2nd curve (Interp_02) just prior to being dragged
toward the red guide curve (Guide_02 ) along the Y axis.

Return to the Front View -- 3rd

Once you've completed the prior step, check your work and then minimise the Right Viewport by double
left clicking itslabel.
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Frant

Maximise the Front Viewport by double left clicking on its label. * Note - Depending on your screen
resolution it may be necessary to zoom in on the points!

We will now move points ( g - u ) into position. To do this, start with point ( u. ) left click on the point -- it
will highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until
it meets with the red guide curve ( Guide_02 ) along the X axis while continuing to hold down the Shift

key.
Next move the phantom point and repeat the previous procedure.

Next move point ( t.) and repeat the procedure for the remaining points (s-r ).

While your zoomed it tightly, take this opportunity to adjust any points that may be misaligned with the red
guide curve along the X axis. *WARNING - only move the points along the X axis, DO NOT move them
aongtheY axis!

Once completed, zoom out by choosing the Zoom Extents icon# from the toolbar and clicki ngonit.

This Front Viewport screenshot shows points ( g - u ) on the 2nd curve (Interp_02) just prior to being dragged
toward the red guide curve ( Guide 02 ) along the X axis.

Now while still in the Front Viewport zoom in pretty tightly on points (b - g ), to do this choose the Zoom

window icon®! from the toolbar or type the command: ZoomWindow at the command line.
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« Wewill now concentrate on moving points ( b - g) into position. To do this, start with point ( b. ) left click
on the point -- it will highlight. Then, hold down the Shift Key, left click on the highlighted point and

drag the point until it meets with the red guide curve ( Guide 02 ) along the X axis while continuing to
hold down the Shift key.

« Repeat this procedure for the remaining points ( ¢ - g ). * Note -- depending on your screen resolution you
may have to pan the view.

« Once completed, zoom out by choosing the Zoom Extentsicon 4 from the toolbar and clicki ngonit.

Fromt

This Front Viewport screenshot shows points ( b - g ) on the 2nd curve (Interp_02) just prior to being dragged
toward the red guide curve ( Guide 02 ) along the X axis.

Return to the Right View -- 4th

« Once you've completed the prior step, check your work and then minimise the Front Viewport by double
left clicking on its label.

« Maximisethe Right Viewport by doubleleft clicking onitslabel.
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Now, zoom in very tightly on points ( b - h ), to do this choose the Zoom window iconEl from the toolbar
or type the command: ZoomW indow at the command line.

Notice anything? Well, points e, f, g and h could be in better alignment. We will now concentrate on
moving points ( e - h) into position. To do this, start with point ( e. ) left click on the point -- it will
highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until it
meets with the red guide curve ( Guide_02 ) aong the Y axis while continuing to hold down the Shift
key.

Repeat this procedure for point ( f. ).

Now we will move Point ( g.) *Note - do not hold down shift key when moving! Y ou should move the
point down and inward a bit along the Y axis, the curve should now conform to the guide more closely.

Now concentrate on moving point ( h.) up and over till the curve conforms quite well to the guide.

Once completed, zoom out by choosing the Zoom Extents icon=s from the toolbar and clicki ng onit.

P

This Right Viewport screenshot shows points ( e - h') on the 2nd curve (Interp_02) just prior to being dragged
toward the red guide curve ( Guide 02 ) along the X axis.
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Return to the Front View -- 5th

« Once you've completed the prior step, check your work and then minimise the Right Viewport by double
left clicking on its label.

« Maximisethe Front Viewport by double left clicking on its label.

« Carefully check how well the curve is now conforming to the guide in this view and correct any
misalignment where necessary. * Tip - pay particular attention to area surrounding point ( h).

« Onceyou've finished, zoom out by choosing the Zoom Extentsicon % from the toolbar and clickingonit.

Take it to the Top View -- 6th

» Check your work and then minimise the Front Viewport by Double left clicking onits |abel.
« Maximisethe Top Viewport by Double l€eft clicking on its label.

« Turn off the annotated dot |abels. At the bottom of your screen you will see the Satus Bar, right click on
the Layer info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Annotated Dots and select the Off radio button -- click on OK to
Exit.

« Zoom in on the curve, carefully check to see how well the curve conforms to the guide.

« Correct any misalignment you may find along the X AXISONLY -- to do so, l€ft click on the misaligned
point -- it will highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the
point until it meets with the red guide curve ( Guide_02 ) along the X axis while continuing to hold down
the Shift key. It's rather important to mention that there is always going to be a certain degree of
misalignment in your curves especialy when you zoom in very tightly. Y ou should not be overly
concerned with such minor deviations, they are quite normal and trying to tweak them all isreally awaste
of your time. Just try and get the overall alignment of the two curves to match up more or less and if they
are alittle off don't worry about it. Remember, overworking your curves can cause more problems than it
solves so learn to recognize when enough is enough.

« Onceyou've finished, zoom out by choosing the Zoom Extents icon*% from the toolbar and clickingonit.
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This Top Viewport screenshot shows an example of slightly misaligned points (* Note -- your results may vary) on
the 2nd curve (Interp_02) just prior to being dragged toward the red guide curve ( Guide 02 ) along the X axis.

e
J To view an example movie of how it's done
Click Here

Snapping things up

Okay, for all practical purposes the 2nd curve has now completed. Before we move on any further let's test how
well you've done overall at aligning the 2nd curve to the guide. How will we do that? Basically by displaying the
points on the guide curve and seeing how close you came with your edited points. Once we've done that we will
"snap" al of the 2nd curves points to the guide just to keep instructor and student in sync with each other. Yes,
thisisabit of acheat and under most day to day circumstances you're not going to have the luxury of aguide
curve to rely upon to help you. Remember that the whole point of using this guide curve in the first placeisto
help teach you how to work with the visual information you have avail able and make educated approximations as
to where the curves should be placed based on that data. * Tip -- during daily production | almost always create
some quick guide curves as templates to help me construct difficult objects - you should too!
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Minimise the Top Viewport by Double left clicking on its label.
Maximise the Right Viewport by Double left clicking on its label.

Now we must unlock the Guide 02 curve so that we may select and display its points. At the bottom of
your screen you will see the Satus Bar, right click on the Layer info box -- the Edit Layers dialogue box
will open.

In the Name field list find the layer called Guide 02 and select the ON radio button -- click on OK to Exit.

In any Viewport select the Guide_02 curve by left clicking on it.

Display its edit points by choosing the Show edit points iconﬁj from the toolbar by left clicking on it or
type the command: EditPtOn at the command line.

Okay, here comes the test -- take a close look, how close did you manage to come? Well done! I'm quite
sure you came very close indeed but we can still get even closer, so let's get on with it.

Now we must again lock the Guide_02 curve so that we don't mess things up while snapping. At the
bottom of your screen you will see the Status Bar, right click on the Layer info box -- the Edit Layers
dialogue box will open.

In the Name field list find the layer called Guide 02 and select the L ock radio button -- click on OK to
Exit.

Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- acheck will appear
indicating that it is now active. If any boxes are checked/active other than "Point" disable them now.

L eft click on the X to Exit the Onsap dialogue.

Temporarily turn off the background reference image by typing the command: HideBackgroundBitmap at
the command prompt.

Starting with point (b.) zoom in on asmall group of points (about 3 is good) and "snap" each curve point to
its associated point on the guide curve, it'simportant that you re-snap each point -- be sure not to miss any!

When you've finished working of the first group of 3 points choose and use the Pan View ico {1 from the
toolbar and pan the view abit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).

Zoom out by choosing the Zoom Extents All icon % from the toolbar and clicking on it or typing the
command:ZoomExtentsAll at the command line.

Minimise the Right Viewport by Double |eft clicking on its label.

Carefully check over your work in al viewports.
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« Restore the background reference image by typing the command: ShowBackgroundBitmap at the
command prompt.

« Congratulations -- you've now completed editing the 2nd Curve.

« Don' forget to save your work, if you've not done so already!

View an example movie of how it's done
Click Here

Table Two - A list of points & coordinates
for the completed 2nd Curve -- Click Here

Shutting Down the Scene

« Confirm that no Osnaps are currently active, disable any that are.
« Open the Edit Layers Dialogue box and turn off Guide 02.
o Confirm that the layer(s): Interp_01is ON, Interp 02 is ON.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitled SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

« Confirm the newly created curve (Interp_02) hasin fact been associated with the correct layer.
« Hide any edit points that are currently displayed.
« Zoom Extents All.

o Last but not least be certain to SAVE YOUR WORK.
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Summary of Lesson -- Curves 1 & 2

Wow, that was alot of work but it was certainly worth it. Y ou've now learned some of the most fundamental
skills required to successfully create modelsin 3D space using Rhinoceros. If you come away with anything from
this particular stage in the tutorial it should be the importance of working systematically in multiple viewports. As
you've clearly seen its not enough to just move a point and be done with it. Remember what you "think™ you're
seeing on your screen and what is actually happening in reality may be very different and the only way to confirm
if your work is heading in the correct direction is to constantly switch between multiple viewports during the
course of your modelling session.

Go To Next Lesson - Drawing the 3rd Curve

RETURN to Top of Page-- Click Here

Written by Joseph R. Saltzman.
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MOV E
CREATING THE 2ND CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 2ND' CURVE
PART ONE
To PLAY the example movie, double click below:
To watch PART TWO of thismovie -- click here.
To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 2ND CURVE
PART TWO

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
SNAPPING UP THE 2ND CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TABLE TWO

POINT X AXIS Y AXIS Z AXIS
a- North Pole 0.000 0.000 0.000
Phantom point 1 1.144 -5.634 -6.294
b - Head top 1 5.993 -30.283 -29.280
c- Head top 2 11.164 -54.773 -42.179
d- Head top 3 15.150 -72.832 -59.269
e - Hairline 18.872 -87.729 -80.282
f - Temple 18.505 -91.011 -106.413
g - Browbone 17.824 -89.694 -129.615
h - Crease of top eyelid 11.492 -72.796 -138.167
| - Eyecentreline 10.688 -70.950 -147.382
| - Under-eye area 11.771 -69.949 -154.471
k - Bridge of nose 13.170 -70.571 -163.202
| - Cheek apple 14.439 -70.130 -174.146
m - Nose base, cheek bone 14.756 -69.623 -189.856
n - Upr lip, cheek hollow 15.846 -70.596 -199.831
0 - Centre of mouth, cheek hollow 15.313 -64.775 -209.844
p - Lwr lip under, cheek hollow 16.208 -60.086 -221.310
g- Tip of chin 17.344 -54.239 -232.723
r - Jawline 16.662 -46.713 -241.940
s - Nape of neck 11.326 -30.719 -240.422
t - Neck 8.589 -10.904 -239.598
Phantom point 2 6.992 11.080 -258.690
u - Base of neck 6.557 17.953 -266.390

RETURN to tutoria -- Click Here
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RETURN to previous lesson -- Click Here

THE 3IRD CURVE

Contents:

o Scene Setup

Creating the 3rd curve

Example Movie -- Creating the 3rd Curve

Editing the 3rd curve

Moving from Right View to Front View -- 1st
Return to the Right View -- 2nd

Return to the Front View -- 3rd

Takeittothe Top View -- 4th

Example Movie -- Editing the 3rd Curve

Snapping things up on the 3rd curve

Table Three - A list of points & coordinates for the completed 3rd Curve
Testing the Surface

Shutting Down the Scene

Summary of Lesson -- Curve 3

Scene Setup

If you've not done so already start a Rhinoceros session by double clicking on the desktop icorE the
application will begin.

Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

Again, at the Layers Box on the Lower Status Bar this time Right click on the box, the Edit Layers
Dialogue box will open. Confirm the following switches have been enabled or disabled:

The Layer entitled Annotated Dots_1 should be OFF.
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o TheLayer entitled Interp_01 (the Profile Curve) should be ON.

« TheLayer entitled Interp_02 should be ON.

« TheLayer entitled Guide 03 should be LOCKED.

« The Layer entitled Photopoints should be ON.

« The Layer entitled Frozen should be LOCKED.

» TheLayer entitted SCENE START UP should be ON.

« When you've finished making your changes ( if any ) click on OK.

« All other layers should be set to OFF.

« Confirm that you can see the background image in the Front and Right viewports.
« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All icons=x or by typing the command
ZoomExtentsAll at the command line and pressing ENTER.

Creating the 3rd curve.

Now that we've completed the 1st and 2nd curves the procedure from here on in is mostly just a matter of copying
the profile curve, rotating it about the centre point into a new position, and making necessary adjustments to the
new rotated curve by moving/editing the points.

Description: The 3rd curve begins at the top pole and runs along the top & front of the head, over the brow bone
(at about the centre point of the eyebrow) directly across the pupil and eye socket (dead centre) and down along
the cheek plane continuing over to define the lips outermost extents of the mouth and lips then following on over
the side corner of the chin, under the forward jaw and ending at the base of the neck.
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« First, select the Interp_02 curve by left clicking on it, then lock the curve by typing the command: Lock at
the command line and then press Enter .

« Now let's create anew layer -- At the bottom of your screen you will see the Lower Satus Bar, Right click
on the Layer info box -- the Edit Layers dialogue box will open.

« Left click on the New button and in the Name field type: Interp_03.

« Move the cursor to the colour field, left click on the colour field, the "Select a colour" dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK.

« Youwill bereturned to the Edit Layers dialogue box again, left click on OK to exit.

« Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

« LocateInterp_03inthelist (the oneyou created afew moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

« Close the Osnap dialogue box by clicking on X.

« InAny Viewport Select the 1st curve (i.e. Interp_01) by left clicking oniit -- it will highlight.

« From thetoolbar left click on the Rotate 2D ico or type the command: Rotate at the command line.
« At the command line you will receive the following prompt: Choose centr e of rotation (copy)

« Type: copy at the command line and press Enter.

« Inthe Right Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on thefirst profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does | eft click.

o At the command line the system will respond with the following prompt: Angle or first reference point:

« Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly along the Y axis.

« Whilestill holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
« The system will then respond with the following prompt at the command line: Second r efer ence point:
« Rotate the curve anti-clockwise about 22 degr ees and left click.

» PressEsc on your keyboard to complete the operation.
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In the Per spective Viewport select the newly rotated curve by left clicking on it -- it will highlight.

St
o Choose the Layer Control Icon ™1 from the tool bar by left clicking on it and holding down the key --

select the Change Layer Icon@ from the flyout.

« Select Interp_03 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_03 has been associated with the correct layer.

« click OK.

« Disable any currently active Osnaps.

o Choose the Zoom: Extents All Viewportsicon % from the tool bar or type the command: ZoomExtentsAll
at the command line.

To view an example movie of how it's done
Click Here
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This All Viewport screenshot shows our original profile curve (A), after having been copied and rotated about 22
degrees on its centre and now located at position (C). (B) represents the now ghosted 2nd curve and (D) in red
represents where our new rotated curve (C) should be positioned once the points have been appropriately edited.
Asyou can see, one very important aspect to this 3rd curve isthat it begins to define the eye socket, cheek plane
and outermoust corner of the mouth.

Editing the 3rd Curve

« Maximisethe Right Viewport if you've not done so already by double left clicking onits label.

« Turn ON the annotated dot labels. At the bottom of your screen you will see the Satus Bar, Right click on
the Layer info box -- the Edit Layers dialogue box will open.

« If you've not done so aready, in the Name field list find the layer called Annotated Dots and select the ON
radio button -- click on OK to Exit.

« Now let'slock the profile curve ( Interp_01) Select the Interp_01 curve by left clicking on it, then lock
the curve by typing the command: L ock at the command line and then press Enter.

« Display the edit points for the newly rotated curve (Interp_03), select the curve by left clicking on it -- it
will highlight.
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« Then choose the Show edit points icon- from the toolbar by left clicking on it or type the command:
EditPtOn at the command line.

« Begin by moving edit points (b - g) to do this, left click on apoint -- it will highlight, then drag the point
inward toward the red guide curve (Guide _03) along the Y axis. Tip -- you may find zooming in a bit very
helpful. *Note -- Use your own discretion as to whether or not you feel it necessary to hold down the shift
key or not whilst dragging the points.

« Panthe view by choosing the pan icoﬂ from the toolbar and drag it within the Right window to expose
more of the viewport and the edit points of the lower face and jaw area. Now concentrate on moving the
next group of points ( h - p ) inward toward the red guide curve in the same manner as you've previously
done. *Note -- For these points holding down the shift key while dragging is NOT recommended. Why?
Their final resting position is not exactly parallel to the current placement (i.e, some points will be moved
up, down or on abit of an angle).

Right

'il-\.-" 4 b * * 4!-- -
- l:_| ,:.I iy

ThisRight Viewport screenshot shows points ( b - p ) on the 3rd curve (Interp_03) prior to being dragged inward
toward the red guide curve ( Guide_03) along the Y axis. The orange highlight indicates the 1st group of curves
to be moved (b - g) and the green highlight indicates the 2nd group of curves(h-p).
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Moving from Right View to Front View -- 1st

» Doubleléeft click on the Right Viewport label -- the Viewport will minimise.
« Doubleleft click on the Front Viewport label -- the Front Viewport will maximise.

« It'sagood ideato zoom in tightly on points (b - g) to do this choose the Zoom Window iconﬁ‘ from the
toolbar. Then in the Front Viewport choose a start point for the zoom window by left clicking and holding
the mouse key down. Now drag the zoom "fence" out at a diagonal to encompass the points you wish to
magnify, once you've done so release the mouse key.

« Now once again, start by moving edit points ( b - g) to do this, left click on apoint -- it will highlight.
Then left click on the highlighted point(s) and drag the them toward the red guide curve ( Guide _03) along
the X axis.* Note -- holding down the Shift key while dragging is optional, so use your own discretion. *Tip
-- At this stage you might be thinking, hey wait a minute how am | supposed to figure just where | should
be dragging the point to anyway, after all the background image isn't really accurate so what am | supposed
to do? Well thisisafair point, to get around problems of placement such as these | recommend you try the
following:

« Temporarily un-lock al the curves by typing the command: Unlock at command prompt. The 2nd curve,
(Interp_02) should now become active again.

« Select the 2nd curve (Interp_02) by left clicking on it with your mouse -- it will highlight.

« Now Display it's edit points by choosing the display edit points iconﬁj and left clicking on it.

« Okay, now select apoint that you're having trouble with on the curve you're editing and move it just to one
side of its"sister" point on the opposite curve, in this case the 2nd curve (Interp_02). Now hereisalittle
tip, you'll notice that your cursor is across hair type, use one side of the cross to accurately align the point
you're moving with it's sister.

« Onceyou've that, hold down the SHIFT key on your keyboard and drag the point back into alignment with
the red guide curve. By using this method you will find that you can keep your pointsin realy good
alignment with each other. Obviously this method will not always be appropriate or even work because of
the curvature of the head, but in this case it works great and it's a technique well worth trying.

« When you've finished working on points ( b - g ) from the toolbar choose the Pan View ico {1 and pan
the view so that points ( h - p) are clearly visible.

« Now concentrate on moving this next group of points ( h - p ) inward toward the red guide curve in the
same manner as previously done. * Note -- For these points holding down the shift key while dragging may
or may not be of help, experiment.
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ThisFront Viewport screenshot shows points ( h - p ) on the 3rd curve (Interp_03) prior to being dragged
toward the red guide curve ( Guide_03) along the X axis.

Return to the Right View -- 2nd

« Once completed, check your work and return to the Right Viewport.

« Maximisethe Right Viewport if you've not done so already by double left clicking on its label.
o Zoomintightly on edit points(q - u).

» Before proceeding, confirm that no Osnaps are currently active if they are disable them.

« To beonthe safe side let's re-lock the 2nd curve (Interp_02) just to avoid messing anything up. Select it by
left clicking on it with your mouse, then type the command: Lock at the command line.

« Starting with point ( g ) to do this, left click on it -- it will highlight. Then drag it across and up sightly
towards the guide curve using the background rotoscope image for reference.

« Now move on to point (r ) again left click on the point -- it will highlight. Then drag it across and up
dightly asyou did in the last step.
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« With the next few points (' s- u ) things get alittle bit more complex and once again that blasted shadow on
the background reference image is making life more difficult than it need be. Despite this you can figure it
out just be careful and take your time and try and match up the shapes of the two curves as best you can.

« Once completed, zoom out by choosing the Zoom Extents icon# from the toolbar and clicki ngonit.

ThisRight Viewport screenshot shows points ( g - u ) on the 3rd curve (Interp_03) just prior to being dragged
toward the red guide curve (Guide_03) along the Y axis.

Return to the Front View -- 3rd

« Once you've completed the prior step, check over your work and then minimise the Right Viewport by
double left clicking its label.
« Maximisethe Front Viewport by double left clicking onits label.

e Zoom in on edit points ( g - u) you should know how to do this by now.

http://191.100.100.100/Rhinette/ch01_03/headshape_curve_3.htm (9 of 18) [20/06/1999 17:57:14]



WWW.CMAGIC.CO.UK - Headshape_curve_3.htm

o Wewill now move points( g - u) into position. To do this, start with point ( u. ) left click on the point -- it
will highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until
it meets with the red guide curve ( Guide 03 ) along the X axis while continuing to hold down the Shift
key.

« Next move the phantom point and repeat the previous procedure.
« Next move point ( t.) and repeat the procedure for the remaining points(s-r )

» That was pretty easy, don't you think..?

« Once completed, zoom out by choosing the Zoom Extentsicon % from the toolbar and clicki ng onit.

T Ve

This Front Viewport screenshot shows points ( g - u ) on the 3rd curve (Interp_03) just prior to being dragged
toward the red guide curve ( Guide_03) along the X axis.

Take it to the Top View -- 4th

« Check your work and then minimise the Front Viewport by double left clicking on its label.
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Maximise the Top Viewport by double left clicking onits label.

« Turn off the annotated dot |abels. At the bottom of your screen you will see the Satus Bar, Right click on
the Layer info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Annotated Dots and select the Off radio button -- click on OK to
Exit.

« Zoom in very tightly on the curve panning as necessary, carefully check to see how well the curve
conformsto the guide.

« Correct any misalignment along the X AXISONLY -- to do so, left click on the misaligned point -- it will
highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until it
meets with the red guide curve ( Guide_03) aong the X axis while continuing to hold down the Shift

key.

This Top Viewport screenshot shows an example of slightly misaligned points (* Note -- your results may vary)
on the 3rd curve (Interp_03) just prior to being dragged toward the red guide curve ( Guide 03) along the X axis.

If you're confused about any of this and would like to see how | went about creating this curve then watch the
movie on the next page:
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Editing the 3rd Curve

View an example movie of how it's done -- Click Here

Snapping things up on the 3rd curve

The 3rd curve has now completed. Once again, let's test how well you've done overall at aligning the 3rd curve to
the guide. Display the points on the guide curve and see how close you came with your edited points. Once done
we will "snap" al of the 3rd curves edit points to the guide just to stay in sync.

Minimise the Front Viewport by double left clicking onits label.
Maximise the Right Viewport by doubleleft clicking onitslabel.

Now we must unlock the Guide 03 curve so that we may select and display its points. At the bottom of
your screen you will see the Status Bar, Right click on the Layer info box -- the Edit Layers dial ogue box
will open.

In the Name field list find the layer called Guide 03 and select the ON radio button -- click on OK to Exit.
In any Viewport select the Guide_03 curve by left clicking on it -- it will highlight.

Hold down the Ctrl Key and in any Viewport select the 3rd curve (Interp_03) by left clicking on it -- it will
highlight too. * Tip -- When you want to select more than one object at atime in Rhino hold down the Ctrl
Key asyou left click on the object.

Display their edit points by choosing the Show edit points iconi}?J from the toolbar by left clicking on it
or type the command: EditPtOn at the command line.
Okay, here comes your test -- take a close look, how close did you manage to come?

Let'srefine the points still more. Once again lock the Guide 03 curve so that we don't mess things up while
snapping. At the bottom of your screen you will see the Status Bar, Right click on the Layer info box -- the
Edit Layers dialogue box will open.

In the Name field list find the layer called Guide 03 and select the L ock radio button -- click on OK to
Exit.

Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "Point” disable them now.

L eft click on the X to Exit the Onsap dialogue.
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« Temporarily turn off the background reference image by typing the command: HideBackgroundBitmap at
the command line.

« Starting with point (b.) zoom in on asmall group of points (about 3 is good) and "snap" each curve point to
its associated point on the guide curve, it'simportant that you re-snap each point -- be sure not to miss any!

« When you've finished working of the first group of 3 points choose and use the Pan View ico {1 from the
toolbar and pan the view abit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).

« Zoom out by choosing the Zoom Extents All icon s from the toolbar and clicking on it or typing the
command: ZoomExtentsAll at the command line.

« Minimisethe Right Viewport by double |eft clicking on its label.
« Carefully check over your work in all viewports.

« Restore the background reference image by typing the command: ShowBackgroundBitmap at the
command prompt and pressing Enter.

« Disable any Osnaps that may be currently active.

» Congratulations! -- you've now completed editing the 3rd Curve.

View an example movie -- Click Here

Table Three - A list of points & coordinates
for the completed 3rd Curve -- Click Here

Testing the Surface

Now that you've successfully created afew curves to work with, this would be an excellent opportunity to create
asurface over the curves. One of the many ways you can create a surface with Rhino is by using a command
called Loft. Lofting is also known by such terms as skinning or surfacing in some other 3D applications. Lofting
is perhaps the primary method for creating 3D objects within Rhino and something that you will become very
familiar with indeed. The basic idea behind lofting is that you can produce any number of curves acting as
cross-sectional shapes along a given path. These cross-sectional curves act as a frame over which a surface or
skin is created producing a renderable object.
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The term lofting hasits origins based in the ship building process. An enormous "jig" of sorts known as aloft was
created in order to hold firm the ships hull while it was constructed. When the huge cross-sectional ribs of the
ship where lifted and dlotted into the loft this process became known as lofting. In much the same way, you can
think of the curves that will comprise our head as "ribs" of sorts and the surface that we will create by lofting over
the ribs the skin of the face.

In the Per spective Viewport, zoom in on points ( a - e) thiswill make it easier to select the curves.

Hid
Show all curves by choosing the Hide/Show ico = and Right clicking on it or by typing the command:
Show at the command line. Once done, the curves should revert to their normal state.

Hide any edit points that may be currently displayed.

5
From the toolbar choose the L oft iconm or type the command: L oft at the command line.
At the command line you will receive the following prompt: Select curvesto loft (point):

Now, in the Per spective Viewport click directly on curves 1, 2, and 3 near their origin (between points a -
b isagood place) *Update -- It used to be a requirement within Rhino that curves for lofting had to be
selected near their point of origin for reliable results -- thisis no longer the case. As at the writing of these
tutorialsit is now perfectly all right to make your selection at any point on the curve as Rhino is now much
more intelligent. | still feel better about selecting curves near their origins, however if you do decide to
select them elsewhere than 1'd recommend that you at least try and pick them near the same location on
each curve.

Asyou select each curve they should highlight, when you've finished selecting all 3 curves press Enter.

The Loft Options dialogue box should appear. Set the Style drop down box to L oose. click on the Shaded
Preview box, atick should appear. Make sure the Do Not Simplify radio button is active and click on the
Preview button.

This Per spective Viewport screenshot shows an example of agood place to click on the curves when selecting
them during the lofting procedure.
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This All Viewport screenshot shows an example of aloose loft applied to the curves without a quick rendered
shaded preview.
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| Perspe clive

This All Viewport screenshot shows an example of a surface created by lofting curves 1, 2 and 3 using the
"loose" type parameter with a quick rendered shaded preview.

A few words about the "loose" type of loft. | make no secret of the fact that the loose |oft is one of my very

favourite types of surface creation types within Rhino. Why? Well, because in my view loose lofting creates a
simple, uncluttered and elegant surface that | find preferable for purposes of organic modelling and especially
when creating human body parts. | prefer aimost without exception to use loose |ofting over that of the normal

type.

Yes, itistruethat aloose loft will not be as "tight" to the curves surface as that of a normal type loft, but that is
just the very idea. When creating human heads or any other complex organic form where lots of control points are
used it isinevitable that a certain degree of surface rippling will occur. There are several good techniques for
avoiding such rippling. Thefirst of these is not to use so many points, thisis always agood idea but in practiceis
not always possible or practical. The second isto create a duplicate surface, extract the offending curves and
rebuild the surface. Thisworks really well, but the problem isthat in order to pull this technique off you really
must have a constantly shaded viewport and preferably one that offers colour, something sadly that Rhino does
not offer at thistime. Last but not least, perhaps the best way to avoid rippling it to minimise itsincorporation in
your surfacesin thefirst place by using aloose type loft. To see what I'm getting at try experimenting on your
own with different lofting parameters. Y ou'll notice straight away that the normal type of loft will produce afar
more bumpy surface than the loose type. Don't get me wrong, loose lofting is not a magic bullet or perfect for
every modelling situation but something certainly well worth your further investigation.
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Another good "habit" that you should get into is that of doing little "test lofts" often during the course of your
modelling sessions. This can be an invaluable method for figuring out just where you should locate your points
while editing, especidly if you're having difficulty doing so. By doing atest loft every so often (and the more
often the better) you can see more easily how the surface is running and make adjustments far more interactive
manner. It'samillion times easier to build your model up on a curve by curve basis making adjustments along the
way to point placement and surface contour. When | first started creating human heads | used to start to build
them by revolving a surface or deforming a sphere or cylinder on a point by point basis. Do things this way you
wind up with a couple of hundred control pointsthat all have to be dragged into place, one by one -- trust me it
will drive you bonkers! Tak about doing things the hard way, sure you can do it and I've seen some people
produce really great results using this method. | can't speak for them but I've got enough things to worry about in
my life with out adding self inflicted torture to thelist ;-)

Shutting Down the Scene

« Confirm that no Osnaps are currently active, disable any that are.
« Open the Edit Layers Dialogue box and turn off Guide 03
o Confirm that Layer(s): Interp_01, Interp_02 and Interp_03 are ON.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitled SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

« Confirm that the newly created curve (Interp_03) has in fact been associated with the correct layer.
« Hide any points that are currently displayed.
o Zoom Extents All.

o And SAVE YOUR WORK -- unless you're completely daft.
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Summary of Lesson -- Curve 3

Asin the previous lesson you've been working systematically in multiple viewports and switching with regularity
between multiple viewports during the course of your modelling session. Y ou've learned how to create a surface
by lofting and the reason why strong coffee is the preferred drink of 9 out of 10 CGlI artists ;-)

Go To Next Lesson - Drawing the 4th Curve

RETURN to Top of Page -- Click Here

Written by Joseph R. Saltzman.
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MOVIE
CREATING THE 3RD CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 3RD CURVE
PART ONE
To PLAY the example movie, double click below:
To watch PART TWO of this movie -- click here.
To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 3RD CURVE
PART TWO

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
SNAPPING UP THE 3RD' CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TABLE THREE

POINT X AXIS Y AXIS Z AXIS
a- North Pole 0.000 0.000 0.000
Phantom point 1 2.175 -5.321 -6.294
b - Head top 1 11.526 -28.710 -29.367
c- Head top 2 20.251 -51.670 -42.382
d- Head top 3 26.636 -68.028 -59.327
e - Hairline 32.568 -80.015 -79.974
f - Temple 33.572 -83.349 -105.734
g - Browbone 34.099 -84.979 -126.995
h - Crease of top eyelid 31.612 -76.799 -135.572
| - Eyecentreline 29.573 -71.959 -144.303
| - Under-eye area 28.754 -67.060 -153.982
k - Bridge of nose 29.073 -65.645 -162.685
| - Cheek apple 27.942 -65.279 -173.032
m - Nose base, cheek bone 27.809 -63.952 -187.863
n - Upr lip, cheek hollow 27.647 -61.896 -200.440
0 - Centre of mouth, cheek hollow 23.484 -57.550 -210.114
p - Lwr lip under, cheek hollow 24.847 -52.797 -219.837
g- Tip of chin 25.743 -47.296 -229.146
r - Jawline 25.501 -40.205 -236.881
s - Nape of neck 20.937 -26.573 -235.477
t - Neck 15.533 -8.089 -237.556
Phantom point 2 15.406 14.490 -257.498
u - Base of neck 15.937 21.871 -265.518

RETURN to tutoria -- Click Here
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RETURN to previous lesson -- Click Here

THE 4TH| CURVE

Contents:

o Scene Setup
o Creating the 4th curve

o« Example Movie -- Creating the 4th Curve

« Editing the 4th curve

e Moving from Right View to Front View -- 1st
« Returnto the Right View -- 2nd

o Return to the Front View -- 3rd

o Takeittothe Top View -- 4th

« Example Movie -- Editing the 4th Curve

o Snapping things up on the 4th curve

o TableFour - A list of points & coordinates for the completed 4th Curve
e Testing the Surface
o Shutting Down the Scene

e Summary of Lesson -- Curve 4

Scene Setup

« If you've not done so aready start a Rhinoceros session by double clicking on the desktop icorE the
application will begin.

« Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

« Confirm at the Lower Status Bar the currently active layer is entitled SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

« Again, at the Layers Box on the Lower Status Bar thistime right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:
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« TheLayer entitled Annotated Dots 1 should be OFF.

« TheLayer entitled Interp_01 (the Profile Curve) should be ON.

« The Layer entitled Interp_02 should be ON.

« TheLayer entitled Interp_03 should be ON.

« TheLayer entitled Guide 04 should be LOCKED.

« The Layer entitled Photopoints should be ON.

« TheLayer entitled Frozen should be LOCKED.

« TheLayer entitled SCENE START UP should be ON.

« When you've finished making your changes ( if any ) click on OK.

« All other layers should be set to OFF.

« Confirm that you can see the background image in the Front and Right viewports.
« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.

Creating the 4th curve

Description: The 4th curve begins at the top pole and runs along the top & side crest of the head, over the brow
bone (near the end of the eyebrow) into the end corner of the eye socket (at about the outer corner of the eye) and
down along the centre of the cheek apple straight on on over the centre of the cheek hollow and following on over
the centre part of the jaw and ending at the base of the neck.
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Y ou will create the 4th curve in much the same way as the 3rd -- and aren't you happy about that ;-)

« Hold downthe Ctrl key and in Any Viewport select the Interp_02 and Interp_03 curves by left clicking

Hid
on them, then hide the curves by choosing the Hide ico - from the toolbar or type the command: Hide
at the command line and then press Enter .

o Now let's create anew layer -- At the bottom of your screen you will see the Satus Bar, right click on the
Layer info box -- the Edit Layers dialogue box will open.

« If you've not already done so ( and you should have ) locate the layer named Guide 04 in thelist, use the
scroll bar to move up or down as needed. Once found, left click on the LOCK radio button -- this will
"turn-on" the layer and lock it at the same time.

« Left click onthe New button and in the Name field type: Interp_04.

« Move the cursor to the colour field, left click on the colour field, the "Select a colour" dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK

« Youwill bereturned to the Edit Layers dialogue box again, left click on OK to exit.

« Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

« LocateInterp_04inthelist (the one you created a few moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

 Close the Osnap dialogue box by clicking on X.

« InAny Viewport Select the 1st curve (i.e. Interp_01) by left clicking oniit -- it will highlight.

-~
« From thetoolbar left click on the Rotate 2D iconL or type the command: Rotate at the command line.
« At the command line you will receive the following prompt: centre of rotation (copy)

« Type: copy at the command line and press Enter.

« IntheRight Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on thefirst profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does | eft click.

« The system will respond with the following prompt at the command line: Angle or first reference point:
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« Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly along the Y axis.

« Whilestill holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
« The system will then respond with the following prompt at the command line: Second r efer ence point:
« Rotate the curve anti-clockwise about 37 degrees and left click.

» PressEsc on your keyboard to complete the operation.

« Inthe Any Viewport select the newly rotated curve by left clicking on it -- it will highlight.

o
o Choosethe Layer Control Icon ™1 from the tool bar by left clicking on it and holding down the key --

select the Change Layer Icon@ from the flyout.

« Select Interp_04 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_04 has been associated with the correct layer.

« Click OK

« Disable any currently active Osnaps.

r_1

o

o Choose the Zoom Extents All Viewportsicon="2| from the toolbar or type the command: ZoomExtentsAll
at the command line.

View an example movie
Click Here
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Ferspective

This All Viewport screenshot shows our original profile curve (A), after having been copied and rotated about 37
degrees on its centre and now located at position (D). (B) represents the now locked 2nd curve, (C) represents the
now locked 3rd curve and (E) in red represents where our new rotated curve (D) should be positioned once the
points have been appropriately edited.

Editing the 4th Curve

« Maximisethe Right Viewport if you've not done so already by double left clicking onits label.

« Turn ON the annotated dot labels. At the bottom of your screen you will see the Satus Bar, right click on
the Layer info box -- the Edit Layers dialogue box will open.

« Now, find the layer called Annotated Dots and select the ON radio button -- click on OK to Exit.

« Now let's hide the profile curve ( Interp_01) Select the Interp_01 curve by left clicking on it, then hide

Hid
the curve by choosing the Hide ico - from the toolbar or type the command: Hide at the command line
and then press Enter .

« Display the edit points for the new rotated curve (Interp_04), select the curve by left clicking on it -- it will
highlight.

e Zoominonedit points(b-1).
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« Then choose the Show edit points icoan from the toolbar by left clicking on it or type EditPtOn at the
command line.

« Begin by moving edit points (b - i ) to do this, left click on apoint -- it will highlight, then drag the point
inward toward the red guide curve (Guide_04) alongthe Y axis.

« *Tip -- If you're having trouble trying to calculate the point placement don't forget the technique of
dragging the point you're working on over to its sister on the previous curve and then dragging it back to
the red guide curve while holding down the Shift key that you learned in the last lesson. Of course, you'll
have to unlock the curves and display the edit points on the 3rd curve (Interp_03) and then again hide
curves 1 & 2 before proceeding. *WARNING -- if you decide to do this, be certain that after you display
the edit points on the 3rd curve that you go into the Edit Layers dialogue box and L OCK the Interp_03
layer to prevent it being disturbed.

« Once you've completed moving the first set of edit points (b - i) pan the view to expose more of the lower
face and neck area.

« Now begin moving the second set of edit points (j - p) into aignment. * Note -- because of the curvature of
the face and the inherent inaccuracy of the background image, attempting to align the points with their
"sisters’ by holding down the Shift key and dragging won't really work on this set of points.

ut By now you may have discovered that it's becoming harder to determine where you should actually be
moving the edit points to in space. Since you can't rely on the background image for accurate information asto
point placement, (remember it'sonly a"rough” guide) then how are you supposed to figure out where they should
go?

The answer isthat you have to use your eyes and make an educated guess. The best way to do thisisto look at
where the points lay on the earlier curves you've created. Again, | recommend that you unlock al the curves, then
select the last curve you created and display its edit points. Now make a comparison and ask yourself this
guestion, do the points you've just moved seem to be in alignment with the previous curve?

Remember it is very important that you take into account the curvature of the face and the way you've planned the
manner in which your "grid" of curves will run. So it's crucial then that points should be in some sort of logical
alignment with each other. For example, looking at our background image in the right view it's clear the
horizontal curves running along the Y axis become increasingly more squashed together as they approach the
back of the head. Of course under most circumstances such squashing would not be desirable, however, because
we've designed our model so the "squashing” takes place at the back of the head where it will be covered up by
hair it should not be a problem.

Therefore, on our model the points at the front of the face (h - r ) are going to become increasingly compacted
with each successive curve we create. Obvioudly, if al the points were in perfect alignment with each other then
this "sguashing" could not occur and we would wind up with a pretty boring looking cylinder shape rather than
the human head shape we are after.
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In this screenshot, all the curves have been unhidden and the edit points are displayed for the 3rd (Interp_03) and
4th (Interp_04) curves. Points ( b-p ) on the 4th curve have been dragged to their correct locations on the red
guide curve. The green arrows represent imaginary "lines of sight" based on the location of the previous curves
edit points (Interp_03) and give some ideawhere the 4th curves (Interp_04) points should be dragged to on the
red guide curve. Get in the habit of turning the point display on and off often while you work in respect the curves
you created previously. *Warning -- Again, if you intend to move/edit points when they are displayed on more
than one curve simultaneously make certain that you protect your earlier curves by LOCKING the previous
layers. In respect to the above example, make sure that you have locked layers (Interp_01, Interp_02, Interp_03)

before moving any points on Curve 4 (Interp_04).
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ThisRight Viewport screenshot shows points (b - p ) on the 4th curve (Interp_04) prior to being dragged
inward toward the red guide curve ( Guide 04 ) along the Y axis. The orange highlight indicates the 1st group of
curvesto be moved ( b - i ) and the green highlight indicates the 2nd group of curves(j - p).

Moving from Right View to Front View -- 1st

» Doubleléeft click on the Right Viewport label -- the Viewport will minimise.
« Doubleleft click onthe Front Viewport label -- the Front Viewport will maximise.
o Zoominonedit points(b-1).

« Once again, start by moving edit points (b - i ) to do this, left click on apoint -- it will highlight. Then left
click on the highlighted point(s) and drag them toward the red guide curve ( Guide_04 ) along the X axis.
Tip -- It's probably avery good ideato display the points on the 3rd curve if you've not done so already just
to give you an idea of where they are located and to help you calculate about where you should be placing
your points on the 4th curve in relation. * Note -- holding down the Shift key while dragging is optional, so
use your own discretion but it will probably be helpful at least for the first set of points(b-i).

« When you've finished working on points ( b - i ) from the toolbar choose the Pan View icoﬂ and pan
the view so that points (h - p) are clearly visible.
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« Now concentrate on moving this next group of points ( j - p ) inward toward the red guide curve in the
same manner as previously done. * Note -- For these points holding down the shift key while dragging is
optional but something that | wouldn't recommend because it's likely to do more harm than good due to the
more radical curvature of the face in this particular area.

« When you've finished, Zoom out with a ZoomExtentsAll.

ThisFront Viewport screenshot shows points ( b - p ) on the 4th curve (Interp_04) prior to being dragged toward
the red guide curve ( Guide 04 ) along the X axis.

Return to the Right View -- 2nd

« Once completed, check your work and return to the Right Viewport.

« Maximisethe Right Viewport if you've not done so aready by double left clicking on its label.

o Zoom intightly on edit points (g- u).

« Just to be safe, before proceeding, confirm that no Osnaps are currently active if they are disable them now.

« Start with point ( q) to do this, left click on it -- it will highlight. Then drag it across and up slightly
towards the guide curve placing the point just at the very end of the guide curve.
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« Now moveonto point (r ) again left click on the point -- it will highlight. Then drag it across and up
slightly.

« With the next few points ( s- u ) things get alittle bit more complex not to mention that deep shadow still
buggering things up again. My best advice hereisjust to be careful and take your time and try not to alow
yourself to get overly anxious. * Tip--If you're having a hard time and feeling flustered and anxiousit'sa
good idea to save what you've done and to step away from things for alittle while. More often than not if
you try and too hard to get something right you're never, ever going to do it. It's better that you should take
abreak, get away from the computer for awhile and take in some fresh air. Y ou will find that 9 times out
of 10 when you return things will fall into place much easier than before and you'll wonder what all the
fuss was about :-)

r_"

o

« Once completed, zoom out by choosing the Zoom Extents icon "2 from the toolbar and clicking on it.

s T ”Hk_*l. .

p ——
5

L [
I |

ThisRight Viewport screenshot shows points ( g - u ) on the 4th curve (Interp_04) just prior to being dragged
toward the red guide curve (Guide 04 ) along the Y axis.

Return to the Front View -- 3rd

« Once you've completed the prior step, check your work and then minimise the Right Viewport by double
left clicking itslabel.
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o Maximisethe Front Viewport by double left clicking onits label.
o Zoom intightly on edit points (qg- u).

« Wewill now move points (g - u) into position. To do this, start with point ( u. ) left click on the point -- it
will highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until
it meets with the red guide curve ( Guide_04 ) along the X axis while continuing to hold down the Shift

key.
« Next move the phantom point and repeat the previous procedure.

« Next move point ( t.) and repeat the procedure for the remaining points (s-r )

r_1

« Once completed, zoom out by choosing the Zoom Extentsicon £, from the toolbar and clicking oniit.

This Front Viewport screenshot shows points ( g - u ) on the 4th curve (Interp_04) just prior to being dragged
toward the red guide curve ( Guide 04 ) along the X axis.
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Take it to the Top View -- 4th

» Check your work and then minimise the Front Viewport by double left clicking onits label.

« At thispoint it would be agood ideato turn off all the edit points and then turn them back on for the 4th
curve only, thiswill prevent any possible confusion.

o Maximisethe Top Viewport by double left clicking onits label.

« Turn off the annotated dot |abels. At the bottom of your screen you will see the Satus Bar, right click on
the Layer info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Annotated Dots 1 and select the Off radio button -- click on OK
to Exit.

« Zoom in tightly on the curve, carefully check to see how well the curve conforms to the guide.

« Correct any misalignment along the X AXISONLY -- to do so, left click on the misaligned point -- it will
highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until it
meets with the red guide curve ( Guide 04 ) along the X axis while continuing to hold down the Shift
key. *WARNING use extreme caution when editing pointsin this view, it'sreally easy to make a mess of
thingsif you are not careful -- remember that the Undo key is your friend! Y es, you should correct any a
major misalignment along the X axis but if the curveisjust alittle bit off leave it alone and don't worry
about it. Remember also that the tighter that you zoom in on a curve the more apparent misalignment will
appear so don't let alittle one freak you out.

« When you've finished Zoom Out with a ZoomExtentsAll.

http://191.100.100.100/Rhinette/ch04_06/headshape_curve_4.htm (12 of 18) [21/06/1999 09:30:54]



WWW.CMAGIC.CO.UK - Headshape_curve_4.htm

This Top Viewport screenshot shows an example of slightly misaligned points (* Note -- your results may vary)
on the 4th curve (Interp_04) just prior to being dragged toward the red guide curve ( Guide_04 ) along the X axis.

If you're confused about any of this and would like to see how | went about creating this curve then watch the
following movie:

Editing the 4th Curve
View an example movie -- Click Here

Snapping things up on the 4th curve

The 4th curve has now completed -- you may now do the dance of joy! Once again, test how well you've done
overall at aligning the 4th curve to the guide. Display the points on the guide curve and see how close you came
with your edited points. Once done "snap” all of the 4th curves points to the guide just to stay in sync.

« Minimisethe Front Viewport by double left clicking on its|abel.

« Maximisethe Right Viewport by doubleleft clicking on itslabel.
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« Now we must unlock the Guide_04 curve so that we may select and display its points. At the bottom of
your screen you will see the Satus Bar, right click on the Layer info box -- the Edit Layers dialogue box
will open.

« Inthe Namefield list find the layer called Guide 04 and select the ON radio button -- click on OK to Exit.

« Inany Viewport select the Guide 04 curve by left clicking on it.

« Display its edit points by choosing the Show edit points iconjj from the toolbar by left clicking oniit or
type the command: EditPtOn at the command line.

« Okay, here comesthe test -- take a close look, how close did you manage to come?

o Let'srefine the points still more. Once again lock the Guide 04 curve so that we don't disturb anything up
while snapping. At the bottom of your screen you will see the Status Bar, right click on the Layer info box
-- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Guide_04 and select the L ock radio button -- click on OK to
Exit.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- acheck will appear
indicating that it is now active. If any boxes are checked/active other than "Point" disable them now.

« Left click onthe X to Exit the Onsap dial ogue.

« Temporarily turn off the background reference image by typing HideBackgroundBitmap at the command
prompt.

« Starting with point (b.) zoom in on asmall group of points (about 3 is good) and "snap" each curve point to
its associated point on the guide curve, it'simportant that you re-snap each point -- be sure not to miss any!

« When you've finished working of the first group of 3 points choose and use the Pan View ico {1 from the
toolbar and pan the view abit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).

L

« Zoom out by choosing the Zoom Extents All icon 9, from the toolbar and clicking on it or typing the
command: ZoomExtentsAll at the command line.

« Minimise the Right Viewport by double |eft clicking on its label.
« Carefully check over your work in all viewports.

» Restore the background reference image by typing ShowBackgroundBitmap at the command prompt.
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» Disable any Osnaps that may currently be active.

« Congratulations! -- you've now completed editing the 4th Curve.

View an example movie
Click Here

Table Four - A list of points & coordinates
for the completed 4th Curve -- Click Here

Testing the Surface

Now isagood time to see how things are progressing by doing atest loft. The truth is that you could have and
should have done afew of them earlier on in thislesson, especially when you were trying to figure out where to
place you points. Again, get in the habit of doing alot of test lofts whilst you work, it really helps you to visualize
how your model is shaping up.

« Inthe Perspective Viewport, zoom in on points ( a- e) thiswill make it easier to select the curves.

« Unlock any curves by typing Unlock at the command line. Once done, the curves should revert to their
normal state.

o From thetoolbar choose the L oft iconﬁ or type the command: L oft at the command line.

« At the command line you will receive the following prompt: Select curvesto loft (point):

« Now, in the Per spective Viewport click directly on curves 1, 2, 3, and 4

« Asyou select each curve they should highlight, when you've finished selecting all 4 curves press Enter.

« The Loft Options dialogue box should appear. Set the Style drop down box to L oose. click on the Shaded
Preview box, atick should appear. Make sure the Do Not Simplify radio button is active and click on the
Preview button.
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This All Viewport screenshot shows an example of aloose loft applied to the curves without a quick rendered
shaded preview.
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Top Perspechive

Front Right

This All Viewport screenshot shows an example of a surface created by lofting curves 1, 2, 3 and 4 using the
"loose" type parameter with a quick rendered shaded preview.

Shutting Down the Scene

« Confirm that no Osnaps are currently active, disable any that are.
« Open the Edit Layers Dialogue box and turn off Guide 04
o Confirm that Layer(s): Interp 01, Interp_02, Interp_03 and Interp_04 are ON.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitted SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

« Confirm that the newly created curve (Interp_04) has in fact been associated with the correct layer.
« Hide any points that are currently displayed.
« Zoom Extents All.

o And SAVE YOUR WORK -- unlessyou like tempting fate or don't mind doing things over, and over, and
over and over and over... :-(
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Summary of Lesson - Curve 4

In this lesson you should have continued to improve and expand your knowledge and overall confidence of
editing points in multiple viewports in a calculated and systematic manner. Y ou will have created yet another
important curve that will help to define several key structural areas of the face including the outer corner of the
eye and the cheek apple. By now you should have begun to get a pretty good feel for when it isand is not possible
to use the Shift key to in order to constrain movement to a given axis whilst dragging points.

Go To Next Lesson - Drawing the 5th Curve

RETURN to Top of Page -- Click Here
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MOV IE
CREATING THE 4TH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 4TH| CURVE
PART ONE

To PLAY the example movie, double click below:

To watch PART TWO of thismovie -- click here.
To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 4TH CURVE
PART TWO

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
SNAPPING UP' THE 4TH/ CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TABLE FOUR

POINT X AXIS Y AXIS Z AXIS
a- North Pole 0.000 0.000 0.000
Phantom point 1 3.503 -4.558 -6.294
b - Head top 1 18.705 -24.486 -29.579
c- Head top 2 32.782 -43.819 -43.341
d- Head top 3 41.860 -56.755 -60.486
e - Hairline 47.697 -65.072 -80.431
f- Temple 51.630 -68.079 -105.090
g - Browbone 52.697 -68.316 -127.585
h - Crease of top eyelid 48.751 -61.087 -139.285
| - Eyecentreline 46.915 -57.702 -143.934
| - Under-eye area 46.617 -57.070 -150.581
k - Bridge of nose 47.371 -58.696 -160.764
| - Cheek apple 47.730 -59.147 -171.394
m - Nose base, cheek bone 45.666 -56.158 -183.302
n - Upr lip, cheek hollow 42.068 -50.826 -195.219
0 - Centre of mouth, cheek hollow 39.473 -46.464 -204.548
p - Lwr lip under, cheek hollow 37.912 -43.351 -211.865
q- Tip of chin 37.035 -38.795 -218.971
r - Jawline 37.072 -29.889 -225.810
s - Nape of neck 31.593 -19.318 -226.832
t - Neck 25.173 -3.155 -232.376
Phantom point 2 24.913 18.689 -253.522
u - Base of neck 25.609 26.204 -262.072

RETURN to tutoria -- Click Here
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RETURN to previous lesson -- Click Here

THE 5TH CURVE

Contents:

o Scene Setup
o Creating the 5th curve

o Example Movie -- Creating the 5th Curve

« Editing the 5th curve

o Moving from Front View to Right View -- 1st
« KeeptotheRight View -- 2nd

« Back to Front View -- 3rd

o Takeittothe Top View -- 4th

« Example Movie -- Editing the 5th Curve

¢ Snapping things up on the 5th curve

o Example Movie -- Snapping

e TableFive- A list of points & coordinates for the completed 5th Curve
e Testing the Surface
o Shutting Down the Scene

e Summary of Lesson -- Curve 5

Scene Setup

« If you've not done so aready start a Rhinoceros session by double clicking on the desktop icorE the
application will begin.

« Choose File, Open from the menu bar and double click on START_A.3DM inthefileligt, it will load and
open.

« Confirm at the Lower Status Bar the currently active layer is entitled SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

« Again, at the Layers Box on the Lower Status Bar thistime right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:
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« TheLayer entitled Annotated Dots 1 should be OFF

o TheLayer entitled Interp_01 (the Profile Curve) should be ON

« The Layer entitled Interp_02 should be ON

« TheLayer entitled Interp_03 should be ON

« TheLayer entitled Interp_04 should be ON

« TheLayer entitled Guide 05 should be LOCKED

« The Layer entitled Photopoints should be ON

« TheLayer entitled Frozen should be LOCKED

o The Layer entitted SCENE START UP should be ON

« When you've finished making your changes ( if any ) click on OK

« All other layers should be set to OFF

« Confirm that you can see the background image in the Front and Right viewports
« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.
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Creating the 5th curve

Description: The 5th curve begins at the top pole and runs along the top & side of the head, near the temple
(between the eyebrow end and the ear, but closer to the eyebrow than the ear) down along the rear of the cheek
apple straight on on over the rear of the cheek hollow and following on over near the mid part of the jaw and
ending at the base of the neck.

Y ou will create the 5th curve in much the same way as the 4th and you should be starting to get the feeling of dgja
vu by now ;-)

r_1

o

« If you've not done so aready, choose the Zoom: Extents All Viewportsicon+"2| from the toolbar or type
zea at the command line.

« Hold down the Ctrl key and select the Interp_02, Interp_03 and Interp_04 curves by left clicking on
them, then lock the curves by typing L ock at the command line and then press Enter .

« Now let's create anew layer -- At the bottom of your screen you will see the Lower Status Bar, right click
on the Layer info box -- the Edit Layers dialogue box will open.

« Left click onthe New button and in the Name field type: Interp_05.

« Move the cursor to the colour field, left click on the colour field, the " Select a colour™ dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK

« You will bereturned to the Edit Layers dialogue box again, left click on OK to exit.

« Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

o LocateInterp _05inthelist (the oneyou created afew moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

» Close the Osnap dialogue box by clicking on X.

o InAny Viewport Select the 1st curve (i.e. Interp_01) by left clicking onit -- it will highlight.
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~
« Fromthetoolbar left click on the Rotate 2D iconk or type: Rotate at the command line.

« At the command line you will receive the following prompt: Choose centre of rotation (copy)
« Type: copy at the command line and press Enter.

« IntheRight Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on thefirst profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does | eft click.

« The system will respond with the following prompt at the command line: Angle or first reference point:

« Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly alongthe Y axis.

« Whilestill holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
« The system will then respond with the following prompt at the command line: Second r efer ence point:
« Rotate the curve anti-clockwise about 51 degr ees and left click.

» PressEsc on your keyboard to complete the operation.

« Inthe Any Viewport select the newly rotated curve by left clicking on it -- it will highlight.

S’
« Choose the Layer Control Icon ™1 from the tool bar by left clicking on it and holding down the key --

select the Change Layer Icon@ from the flyout.

« Select Interp_05 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_05 has been associated with the correct layer.

o Click OK

« Disable any currently active Osnaps

r_n

o

o Choose the Zoom Extents All Viewportsicont—2| from the toolbar or type the command: ZoomExtentsAll
at the command line.
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iew an example movie Click Here

The above screenshot shows our original profile curve (A), after having been copied and rotated about 51 degrees
on its centre and now located at position (E). (B) represents the now locked 2nd curve, (C) represents the now
locked 3rd curve, (D) represents the now locked 4th curve, (F) in red represents where our newly rotated curve
(E) should be positioned once the points have been appropriately edited.

Editing the 5th Curve

Just when you were starting to get bored guess what, this time we are going to start off in the Front Viewport for
achange..!

« Maximisethe Front Viewport if you've not done so already by double left clicking on its label.

« Turn ON the annotated dot labels. At the bottom of your screen you will see the Status Bar, right click on
the Layer info box -- the Edit Layers dialogue box will open.
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« If you've not done so aready, in the Name field list find the layer called Annotated Dots 1 and select the
ON radio button -- click on OK to Exit.

« Unlock al the curves by typing the command: Unlock at the command line and pressing Enter.

« Hold down the Ctrl key and select the 4th curve (Interp_04) and 5th Curve (Interp_05) by left clicking on
them -- they will highlight.

« Display their edit points by choosing the Show edit points icon:\?J from the toolbar by left clicking on it

or type the command: EditPtOn at the command line.

« Now while holding down the Ctrl key select the 1st curve (Interp_01) the 2nd curve (Interp_02) and the 3rd
curve (Interp_03) by left clicking on them - they will highlight.

« Lock the curves by typing the command: L ock at the command line and then press Enter .

« Again, return to the bottom of your screen where you will see the Satus Bar, right click on the Layer info
box -- the Edit Layers dialogue box will open.

« Findthelayer entitled Interp 04 and LOCK it, then press OK to exit.
e Zoomintightly onpoints(b-i)

» Using the "sister point" alignment technique you learned in the previous lesson, begin by moving edit
points (b -i). Todothis, left click on apoint -- it will highlight, then drag the point inward toward its
"sister" on the previous curve (in this case Interp_04) using the cross hairs of your mouse to help with
alignment. Once you've come close to the sister point, hold down the Shift key and drag the point back on
and into alignment with the red guide curve (Guide_05) along the X axis.

« Once you've completed moving the first set of edit points (b - i) pan the view to expose more of the lower
face.

« Now begin moving the second set of edit points (] - p) into aignment using the same procedure as above.
*Note: Edit points( n- p) will be harder to place due to the shadow in the background image. Don't worry,
just try and guess where they should go for now. It will be pretty easy to sort them out in the next step
when we switch into the Right viewport.

e Z0oom out with aZoom Extents All.

http://191.100.100.100/Rhinette/ch04_06/headshape_curve_5.htm (6 of 17) [21/06/1999 09:31:16]



WWW.CMAGIC.CO.UK - Headshape_curve_5.htm

ThisFront Viewport screenshot shows points ( b - p ) on the 5th curve (Interp_05) prior to being dragged
inward toward the red guide curve ( Guide_05) along the Y axis. The orange highlight indicates the 1st group of
curvesto be moved (b - i ) and the green highlight indicates the 2nd group of curves(j - p).

Moving from Front View to Right View -- 1st

« Doubleleft click onthe Front Viewport label -- the Viewport will minimise.
« Doubleleft click on the Right Viewport label -- the Front Viewport will maximise.
o Zoomintightly onpoints(b-i).

« Once again, start by moving edit points (b - i) to do this, left click on apoint -- it will highlight. Then left
click on the highlighted point(s) and drag them toward the red guide curve ( Guide 05) aongtheY axis.
Tip -- you may find that it's a good idea to hold down the Shift key while moving thisfirst set of points.

« When you've finished working on points ( b - i ) from the toolbar choose the Pan View icoﬂ and pan
the view to expose more of the lower face and jaw area and so that points ( h - p) areclearly visible.
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« Now concentrate on moving the next group of points(j - p ) inward toward the red guide curve. *\Warning
-- when moving this set you should NOT hold down the Shift key while dragging! Due to the contour of
the face in this area each of the points will have their final resting points higher and at an at adlight angle
from where they are now. Since you can't rely on the background reference image in this instance because
itisinaccuracies you will have to make an educated guess as to where to move the points to based on the
way in which the contours of the face seem to be running overal. Since in this case they appear to be
heading upward and over at an anglein general, that's going to be your best initial indicator for placement.

This Right Viewport screenshot shows points (b - p ) on the 5th curve (Interp_05) prior to being dragged toward
the red guide curve ( Guide _05) along the Y axis.

Keep to the Right -- 2nd

« Once completed, check your work and stay in the Right Viewport.

« Pan the viewport to expose more of the mouth, jaw and neck area.

o Zoomintightly on points(q-u).
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Before proceeding, confirm that no Osnaps are currently active if they are disable them.

*Tip -- At this stage | strongly suggest that you unghost curves 1,2, and 3. Then while holding down the
Ctrl key, select them and display their edit points. Be certain that you then LOCK the layers for curves
1,2,3, and 4 before proceeding with any further point dragging. By displaying the edit points on the
previous curves it will be much easier to determine how you should align your points along the red guide
curve.

Start with point ( g ) to do this, left click on it -- it will highlight. Then drag it across and up at a rather
steep angle.

Now move on to point (r ) again left click on the point -- it will highlight. Then drag it across and up
steeply asyou did in the last step.

With the next few points ( s- u ) things are even more complex so be really careful and take your time.
Remember to make judgements about where you should drag the points to along the red guide curve based
mainly on the location of those displayed on the previous curves. Keep in mind that the background image
isonly avery rough guide at this stage, so don't worry if the points seem to be falling between those drawn
on the face in black pen. The main idea hereis that the points should be kept in good logical alignment
with each other while using the background image only to give an idea as to the direction you are trying to
head in overall.

If your still having a hard time remember that you can always do atest loft to seeif your heading in the
right direction. Remember that before you can do this you will have to unlock and turn on al the curves,
with the exception of the red guide curve of course. When you've finished your test |ofts be sure that you
RE-LOCK the curves and either delete or hide the temporary surface created by the loft. * Caution--When
deleting your lofted surface be sure to actually pick the surface and not one of the underlying curves. One
good way to make sure that you've choosen the surface and not something else to to select a spot between
the curves, above al do be careful!

When you are done and happy with the results, turn off al the displayed edit points.

Select the curve you are currently working on (Interp_05) and display its edit points. Had you not done this
you would have had to contend with a confusing mass of edit points when we switch to the front view in a
few moments.

While holding down the Ctrl key, select the 1st, 2nd, 3rd and 4th curves and once again lock them.

L

o

Once completed, zoom out by choosing the Zoom Extents icon ==l from the toolbar and clicking on it.
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The above Right Viewport screenshot shows points ( q - u ) on the 5th curve (Interp_05) just prior to being
dragged toward the red guide curve (Guide 05) along the Y axis.

Back to Front -- 3rd

« Once you've completed the prior step, check your work and then minimise the Right Viewport by double
left clicking itslabel.

o Maximisethe Front Viewport by double left clicking on its label.
o Zoomintightly on points(q-u).

« Wewill now move points( g - u) into position. To do this, start with point ( u. ) left click on the point -- it
will highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until
it meets with the red guide curve ( Guide_05 ) along the X axis while continuing to hold down the Shift

key.
« Next move the phantom point and repeat the previous procedure.
« Next move point ( t.) and repeat the procedure for the remaining points(s-r )
« Refine any misaligned points you might come across on the 5th curve along the X axisONLY.
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« Once completed, zoom out by choosing the Zoom Extents iconﬂ from the toolbar and clicking on it.

Now wasn't that a piece of cake, just like shooting fish in abarrel compared with the previous steps ;-)

Froml

The above Front Viewport screenshot shows points (g - u ) on the 5th curve (Interp_05) just prior to being
dragged toward the red guide curve ( Guide 05) along the X axis. *Note -- In this screenshot | haven't locked
curves 1,2,3, and 4 but that doesn't mean you shouldn't..!

Take it to the Top View -- 4th

« Check your work and then minimise the Front Viewport by double left clicking on its label.

« If you've not done so aready, at this stage it would be a good ideato turn off al the edit points and then
turn them back on for the 5th curve only, thiswill prevent any possible confusion.

« Maximisethe Top Viewport by double left clicking onits label.
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« If you've not done so aready, turn off the annotated dot |abels. At the bottom of your screen you will see
the Status Bar, right click on the Layer info box -- the Edit Layers dialogue box will open.

In the Name field list find the layer called Annotated Dots 1 and select the Off radio button -- click on OK
to Exit.

Zoom in tightly on the curve, carefully check to see how well the curve conforms to the guide.

Correct any misalignment along the X AXISONLY -- to do so, left click on the misaligned point -- it will
highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until it
meets with the red guide curve ( Guide 05 ) along the X axis while continuing to hold down the Shift
key. *Note -- Your resultsmay vary! Whether or not any adjustment is needed in the top view at all will
depend on how accurately your point editing went in the front and right views previously. * WARNING--
Again, use extreme caution when editing pointsin this view, | can't stress often enough how easy it isto
ruin all your hard work by not paying attention.

When you've finished carefully check your work and then Zoom out with a Zoom Extents All.

This Top Viewport screenshot shows an example of slightly misaligned points (* Note -- your results may vary)
on the 5th curve (Interp_05) just prior to being dragged toward the red guide curve ( Guide _05) along the X axis.

If you're feeling confused about any of this and would like to see how we go about creating this curve then watch
the following movie:
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Editing the 5th Curve
View an example movie Click Here

Snapping things up on the 5th curve

The 5th curve has now been completed. Once again, test how well you've done overall at aligning the 5th curveto
the guide. Display the points on the guide curve and see how close you came with your edited points. Once done,
"snap" al of the 5th curves points to the guide just to stay in sync.

o Minimisethe Top Viewport by double left clicking on its label.
« Maximisethe Right Viewport by doubleleft clicking onitslabel.

« Now we must unlock the Guide 05 curve so that we may select and display its points. At the bottom of
your screen you will see the Satus Bar, right click on the Layer info box -- the Edit Layers dialogue box
will open.

« Inthe Namefield list find the layer called Guide 05 and select the ON radio button -- click on OK to EXxit.

« Inany Viewport select the Guide 05 curve by left clicking onit.

« Display its edit points by choosing the Show edit points iconﬁj from the toolbar by left clicking oniit or
type the command: EditPtOn at the command line.

« Okay, here comes the test -- take a close look, how close did you manage to come this time?

« Let'srefine the points still more. Once again lock the Guide 05 curve so that we don't disturb things up
while snapping. At the bottom of your screen you will see the Status Bar, Right click on the Layer info
box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Guide_05 and select the L ock radio button -- Click on OK to
Exit.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking oniitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "Point" disable them now.

« Left click onthe X to Exit the Onsap dialogue.

« Temporarily turn off the background reference image by typing the command: HideBackgroundBitmap at
the command prompt.
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« Starting with point (b.) zoom in on asmall group of points (about 3 is good) and "snap" each curve point to
its associated point on the guide curve, it'simportant that you re-snap each point -- be sure not to miss any!

« When you've finished working of the first group of 3 points choose and use the Pan View ico {) from the
toolbar and pan the view abit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).

r_n

« Zoom out by choosing the Zoom Extents All icon £ from the toolbar and clicking on it or typing the
command: ZoomExtentsAll at the command line.

« Minimisethe Right Viewport by double left clicking on its label

« Carefully check over your work in all viewports

« Restore the background reference image by typing ShowBackgroundBitmap at the command prompt.
« Disable any currently active Osnaps.

« Congratulations! -- you've now completed editing the 5th Curve.

View an example movie Click Here

Table Five - A list of points & coordinates
for the completed 5th Curve Click Here

Testing the Surface

Now for the fun part, especially because now thisis starting to really ook like a head...
« Inthe Perspective Viewport, zoom in on points ( a- e) thiswill make it easier to select the curves.

« Unlock any curves by typing the command: Unlock at the command line. Once done, the curves should
revert to their normal state.

F
« From the toolbar choose the L oft iconm or type the command: L oft at the command line.

« At the command line you will receive the following prompt: Select curvesto loft (point):
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« Now, inthe Perspective Viewport click directly on curves 1, 2, 3, 4, and 5.

« Asyou select each curve they should highlight, when you've finished selecting all 5 curves press Enter.

« The Loft Options dialogue box should appear. Set the Style drop down box to L oose. click on the Shaded
Preview box, atick should appear. Make sure the Do Not Simplify radio button is active and click on the
Preview button.

Hight

This All Viewport screenshot shows an example of aloose loft applied to the first 5 curves without a quick
rendered shaded preview.
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Perspective

This All Viewport screenshot shows an example of a surface created by lofting curves 1, 2, 3, 4 and 5 using the
"loose" type parameter with a quick rendered shaded preview.

Shutting Down the Scene

« Confirm that no Osnaps are currently active, disable any that are.
« Open the Edit Layers Dialogue box and turn off Guide 05
o Confirm that Layer(s): Interp_01, Interp_02, Interp_03, Interp_04 and Interp_05 are ON.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitted SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

« Confirm that the newly created curve (Interp_05) has in fact been associated with the correct layer.
« Hide any points that are currently displayed.
« Zoom Extents All.

o And SAVE YOUR WORK -- or trust me, you'll wish that you did.
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Summary of Lesson - Curve 5

Aswith the previous lessons you've been working systematically in multiple viewports and switching with
regularity between multiple viewports during the course of your modelling session. Y ou've seen that constraining
the mouse movements to agiven axis (i.e., holding the Shift key) whilst point dragging is not always effective
under every circumstance, however it can be an enormous help under the right conditions. The technique of
performing "test lofts" during your modelling session was a so introduced and you've witnessed how it can be a
valuable aid in determining point placement and gauging if you're heading in the right direction in terms of the
overall contour and parameterisation of your surface.

Go To Next Lesson - Drawing the 6th Curve

RETURN to Top of page -- Click Here
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MOVIE
CREATING THE 5TH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
EGITING THE 5TH CURVE
PART ONE

To PLAY the example movie, double click below:

To watch PART TWO of thismovie -- click here.
To RETURN to the head shape tutoria -- click here.
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MGVIE
EDITING THE 5TH CURVE
PART TWQ

To PLAY the example movie, double click below:

To watch PART THREE of this movie -- click here.
To RETURN to the head shape tutoria -- click here.
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MGOVIE
EDITING THE 5TH CURVE
PART THREE

To PLAY the example movie, double click below:
To watch PART FOUR of thismovie -- click here.

To RETURN to the head shape tutoria -- click here.
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MGOVIE
EDITING THE 5TH CURVE
PART FOUR

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
SNAPPING ITUP OGN THE 5TiH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TABLE FIVE

POINT X AXIS Y AXIS Z AXIS
a- North Pole 0.000 0.000 0.000
Phantom point 1 4.521 -3.551 -6.294
b - Head top 1 23.958 -18.858 -30.079
C- Head top 2 41.653 -32.620 -44.962
d- Head top 3 51.972 -40.758 -62.285
e- Hairline 57.776 -45.882 -80.814
f - Temple 60.037 -49.707 -105.267
g - Browbone 59.644 -51.070 -126.624
h - Crease of top eyelid 58.163 -48.770 -138.212
| - Eyecentreline 56.888 -47.763 -143.179
| - Under-eye area 57.417 -47.417 -149.366
k - Bridge of nose 58.631 -47.833 -159.292
| - Cheek apple 58.623 -45.829 -170.057
m - Nose base, cheek bone 56.289 -44.086 -178.966
n - Upr lip, cheek hollow 52.598 -39.413 -187.629
0 - Centre of mouth, cheek hollow 49.607 -35.389 -195.236
p - Lwr lip under, cheek hollow 48.115 -32.900 -201.978
g- Tip of chin 46.900 -30.408 -210.486
r - Jawline 44.529 -22.969 -218.410
S - Nape of neck 38.832 -13.518 -219.363
t - Neck 31.797 2.114 -226.767
Phantom point 2 30.329 24.039 -250.129
u - Base of neck 30.057 31.802 -259.538

RETURN to tutorial -- Click Here
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RETURN to previous lesson -- Click Here

THE 6TH CURVE

Contents:

o Scene Setup
o Creating the 6th curve

« Example Movie -- Creating the 6th Curve

« Editing the 6th curve

o Moving from Front View to Right View -- 1st
« KeeptotheRight View -- 2nd

« Back to Front View -- 3rd

o Takeittothe Top View -- 4th

« Example Movie -- Editing the 6th Curve

o Snhapping things up on the 6th curve

o Example Move -- Snapping up the 6th

o TableSix - A list of points & coordinates for the completed 6th Curve
o Testing the Surface

o Shutting Down the Scene

e Summary of Lesson -- Curve 6

Scene Setup

« If you've not done so aready start a Rhinoceros session by double clicking on the desktop icorE the
application will begin.

« Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

« Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

« Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:
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The Layer entitled Annotated Dots 1 should be OFF

The Layer entitled Interp_01 (the Profile Curve) should be ON

The Layer entitled Interp_02 should be ON

The Layer entitled Interp_03 should be ON

The Layer entitled Interp_04 should be ON

The Layer entitled Interp_05 should be ON

The Layer entitled Guide 06 should be LOCKED

The Layer entitled Photopoints should be ON

The Layer entitled Frozen should be LOCKED

The Layer entitled SCENE START UP should be ON

When you've finished making your changes ( if any ) click on OK

All other layers should be set to OFF

Confirm that you can see the background image in the Front and Right viewports
Confirm that the grid display in the viewports has been disabled, if not turn it off now.
Confirm that no Osnaps are currently enabled, if any are disable them.

Confirm that no edit points are currently displayed, if any are hide them.

Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing zea at the command
line and pressing ENTER.

Creating the 6th curve
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Description: The 6th curve begins at the top pole and runs along the top & side of the head, (falling between the
eyebrow end and the ear, but closer to the ear than the eyebrow) down along the rear of the cheek apple straight
on on over the rear of the cheek hollow and following on over near the mid back part of the jaw and ending at the
base of the neck.

Y ou will create the 6th curve in much the same way as the 5th, hey thisis become rather a bit of a habit -- don't
you think?

L

« Just in case you've forgotten, choose the Zoom: Extents All Viewportsicon 2, from the toolbar or type the
command:ZoomExtentsAll at the command line.

« Hold down the Ctrl key and in Any Viewport select the Interp_02, Interp_03, Interp_04 and Interp_05
curves by left clicking on them, then lock the curves by typing Lock at the command line and then press
Enter.

« Now let's create another new layer -- At the bottom of your screen you will see the Lower Satus Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.

« Left click on the New button and in the Name field type: Interp_06.

« Move the cursor to the colour field, left click on the colour field, the " Select a colour" dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK

« Youwill bereturned to the Edit Layers dialogue box again, left click on OK to exit.

« Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

« LocateInterp 06 inthelist (the oneyou created afew moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

» Close the Osnap dialogue box by clicking on X.

o InAny Viewport Select the 1st curve (i.e. Interp_01) by left clicking on it -- it will highlight.

« From thetoolbar left click on the Rotate 2D iconL or type the command: Rotate at the command line.
« At the command line you will receive the following prompt: Choose centre of rotation (copy):
« Type: copy at the command line and press Enter.

« IntheRight Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on thefirst profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does | eft click.
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« The system will respond with the following prompt at the command line: Angle or first reference point:

« Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly along the Y axis.

« Whilestill holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
« The system will then respond with the following prompt at the command line: Second r efer ence point:
« Rotate the curve anti-clockwise about 70 degrees and left click.

» PressEsc on your keyboard to complete the operation.

« Inthe Any Viewport select the newly rotated curve by left clicking on it -- it will highlight.

o
o Choosethe Layer Control Icon ™1 from the tool bar by left clicking on it and holding down the key --

&2

select the Change Layer Icon from the flyout.

« Select Interp_06 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_06 has been associated with the correct layer.

o Click OK

« Disable any currently active Osnaps

r_1

o Choose the Zoom Extents All Viewportsicon £, from the toolbar or type the command: ZoomExtentsAll
at the command line

View an example movie Click Here
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The above screenshot shows our original profile curve (A), after having been copied and rotated about 70 degrees
on its centre and now located at position (G). (B) represents the now locked 2nd curve, (C) represents the now
locked 3rd curve, (D) represents the now locked 4th curve, (E) represents the now locked 5th curve, (F) inred
represents where our newly rotated curve (G) should be positioned once the points have been appropriately
edited.

Editing the 6th Curve

Just when you were starting to get really bored guess what, this time we are going to start off in the Front
Viewport for a change..!

« Maximisethe Front Viewport if you've not done so already by double left clicking onitslabel.

« Turn ON the annotated dot labels. At the bottom of your screen you will see the Lower Satus Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.

« If you've not done so aready, in the Name field list find the layer called Annotated Dots 1 and select the
ON radio button -- click on OK to Exit.

« Unlock all the curves by typing the command: Unlock at the command line and pressing Enter.
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Hold down the Ctrl key and select the newly rotated 6th curve (Interp_06) the 5th curve (Interp_05) and the
4th curve (Interp_04) by left clicking on them with your mouse -- they will highlight.

Display their edit points by choosing the Show edit points iconﬁj from the toolbar by left clicking on it
or type the command: EditPtOn at the command line.

Now once again hold down the Ctrl key and select the 1st Curve: ( Interp_01) the 2nd Curve: (Interp_02)
and the 3rd Curve: (Interp_03) -- they will highlight.

Lock the selected curves by typing the command: L ock at the command line and then press Enter.

Return to the bottom of your screen where you will find the Lower Status Bar, right click on the layer info
box -- the Edit Layers dialogue box will open.

Find the layers entitled: (Interp_03) and (Interp_04) and LOCK them, then press OK to exit.
Zoom in very tightly on the first set of edit points(b-1i).

Begin by moving edit points ( b - i ) to do this, left click on apoint -- it will highlight, then first drag the
point inward toward and into alignment with its sister point on the previous curve (in this case Interp_05).
Once you've done so, hold down the Shift key and drag the point back and into alignment with the red
guide curve (Guide _06) along the X axis.

Once you've completed moving the first set of edit points (b - i ) pan the view to expose more of the lower
face.

Now begin moving the second set of edit points (] - p) into alignment. *Note: Edit points( n-p) again
will be very hard to place due to the shadow in the background image. Don't worry, just try and guess
where they should go for now. It will be pretty easy to sort them out in the next step when we switch into
the Right viewport.

Warning! Getting the points aligned correctly on the 6th curve is much more difficult than those you've edited in
the previous lessons, so do not rush your work. There the real potential for going seriously wrong for no other
reason than getting confused about what point you are actually moving and where it should go.

For thisreason | strongly advise that you count each point on the curve and make quite certain that the point you
think you're moving is really indeed the correct one. *Hint: Remember that with this curve the pointsin the jaw
region are starting to compress more and more. Be careful at or about the area surrounding edit point (m.) *Tip--
go and get yourself a set of markers so that you can draw right on your computer monitor. This way you can
circle and or label in some way the point you've already moved or are going to. | swear by this method, it's areal
lifesaver and it will save you much time and effort. | use and recommend the OHPen universal (overhead marker
pens) manufactured by Stabilo, they are non-permanent so you can just wipe off the mess with a damp cloth when
you're done.
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This Front Viewport screenshot shows points ( b - p ) on the 6th curve (Interp_06) prior to being dragged
inward toward the red guide curve ( Guide 06 ) along the X axis. The orange highlight indicates the 1st group of
curvesto be moved ( b - i ) and the green highlight indicates the 2nd group of curves (j - p). *Note - The edit
points on the previous curves 4 and 5 have been displayed in order to make it easier to approximate where the edit
points on the 6th curve should be moved to along the red guide curve.

Moving from Front View to Right View -- 1st

« Doubleleft click on the Front Viewport label -- the Viewport will minimise.
« Doubleleft click on the Right Viewport label -- the Front Viewport will maximise.
« Zoom in nice and tightly on the 1st set of edit points(b-i).

« Again, start by moving edit points ( b - i ) to do this, left click on apoint -- it will highlight, then it's a good
ideato use the technique of dragging them over to their sister points on the previous curve just like you did
earlier. Once you've aligned a given point with its sister then left click on the highlighted point(s) and
while holding down the Shift key drag it toward and into alignment with the red guide curve ( Guide 06 )
aongtheY axis.
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« When you've finished working on points ( b - i ) from the toolbar choose the Pan View ico {1 and pan
the view so that points (h - p) are clearly visible.

« Now concentrate on moving this next group of points (j - p ) inward toward the red guide. * Warning:
Again, you will probably not be able to get away with holding down the Shift key while dragging with this
set of points. It may work with points (j - | ) but most likely not with anything past that. Again, thisis due
to the curvature of the face in this area and the increasing compression of the points here in the cheek/jaw
area
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This Right Viewport screenshot shows points (b - p ) on the 6th curve (Interp_06) prior to being dragged toward
the red guide curve ( Guide_06) along the Y axis.

Keep to the Right -- 2nd

« Once completed, check your work and stay in the Right Viewport.
» Panthe viewport if necessary to expose more of the mouth, jaw and neck area.

« Zoom in tightly on the remaining points(q - u ).
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» Starting with point () left click onit -- it will highlight. Then drag it across and upward at arather steep
angle.

« Now move onto point (r ) again left click on the point -- it will highlight. Then drag it across and up
dlightly asyou did in the last step.

« With the next few points ('s- u ) things become even more complex so be careful and take your time when
moving the points into position. Remember to make judgements about where you should drag the points to
along the red guide curve based mainly on the location of those displayed on the previous curves. Once
again, keep in mind that the background image is only a very rough guide at this stage and should not be
relied upon. Don't worry if the points seem to be falling between those drawn on the face in black pen,
that's perfectly normal. The main ideais that the points should be kept in good logical aignment with each
other while using the background image only to give an idea as to the direction you are trying to head in
overall.

« When you are done and reasonably happy with the results, turn off all the displayed edit points.

» Select the curve you are currently working on (Interp_06) and display only its edit points. Remember, had
you not done this you would have had to contend with a confusing mass of edit points when we switch into
the front view in afew moments.

r_1

o

« Once completed, zoom out by choosing the Zoom Extents icon=""=| from the toolbar and clicking on it.
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This Right Viewport screenshot shows points ( g - u ) on the 6th curve (Interp_06) just prior to being dragged
toward the red guide curve (Guide 06 ) along the Y axis. *Note - The edit points on curves 4 and 5 have been
been displayed al so.

Back to Front -- 3rd

« Once you've completed the prior step, check over your work and then minimise the Right Viewport by
double left clicking its label.

« Maximisethe Front Viewport by double left clicking on its label.
« Zoom in quite tightly on edit points (q- u).

« Wewill now move points( g - u) into position. To do this, start with point ( u. ) left click on the point -- it
will highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until
it meets with the red guide curve ( Guide_06 ) along the X axis while continuing to hold down the Shift
key.

« Next move the phantom point and repeat the previous procedure.

« Next move point ( t.) and repeat the procedure for the remaining points(s-r )
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L

o

« Once completed, zoom out by choosing the Zoom Extents icon =2 from the toolbar and clicking on it.

« Thisstepisjolly easy compared with what you've been through so far, so relax and enjoy it!

.

This Front Viewport screenshot shows points ( g - u ) on the 6th curve (Interp_06) just prior to being dragged
toward the red guide curve ( Guide 06 ) along the X axis.

Take it to the Top View -- 4th

« Once again, check over your work and then minimise the Front Viewport by double left clicking on its
label.

« Maximisethe Top Viewport by double left clicking onits label.

« Turn off the annotated dot labels. At the bottom of your screen you will see the Lower Status Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.
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« Inthe Namefield list find the layer called Annotated Dots 1 and select the Off radio button -- click on OK
to Exit.

« Zoom in tightly on the curve, carefully check to see how well the curve generally conforms to the guide.

« Correct any misalignment. It is now fairly safe to move the points along the X or Y axis-- to do so, left
click on the misaligned point -- it will highlight.

Then, hold down the Shift Key, left click on the highlighted point and drag the point until it meets with
the red guide curve ( Guide_06 ) along a given axis while continuing to hold down the Shift key. *Note
-- Your results may vary! Whether or not any adjustment is needed in the top view at all will depend on
how accurately your point editing went in the front and right views previously. Use extreme caution and
take your time when performing any editing of pointsin the top view, asit's very easy to mess things up --
and remember Rhino's UNDO feature can be your best friend, don't forget to use it if you get into trouble.

This Top Viewport screenshot shows an example of slightly misaligned points (* Note -- your results may vary)

on the 6th curve (Interp_06) just prior to being dragged toward the red guide curve ( Guide 06 ) along the X and
Y axis.

If you're confused about any of this, then be sure to watch the following movie:
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Editing the 6th Curve

View an example movie Click Here

Snapping things up on the 6th curve

The 6th curve has now completed -- jolly good! Once again it's that time to test how well you've done overall at
aligning the 6th curve to the guide. Display the points on the guide curve and see how close you came with your
edited points. Once done, "snap" al of the 6th curves points to the guide just to stay in sync.

Minimise the Top Viewport by doubleleft clicking on itslabel.
Maximise the Right Viewport by doubleleft clicking onitslabel.

Now we must unlock the Guide 06 curve so that we may select and display its points. At the bottom of
your screen you will see the Satus Bar, right click on the Layer info box -- the Edit Layers dialogue box
will open.

In the Name field list find the layer called Guide 06 and select the ON radio button -- click on OK to Exit.
In any Viewport select the Guide 06 curve by left clicking on it.

Display its edit points by choosing the Show edit points iconﬁj from the toolbar by left clicking oniit or
type the command: EditPtOn at the command line.

Okay, here comes the test -- take a close look, how close did you manage to come this time?

Let's refine the points still more. Once again lock the Guide 06 curve so that we don't disturb anything
while snapping. At the bottom of your screen you will see the Status Bar, right click on the Layer info box
-- the Edit Layers dialogue box will open.

In the Name field list find the layer called Guide 06 and select the L ock radio button -- click on OK to
Exit.

Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- acheck will appear
indicating that it is now active. If any boxes are checked/active other than "Point" disable them now.

L eft click on the X to Exit the Onsap dialogue.

Temporarily turn off the background reference image by typing the command: HideBackgroundBitmap at
the command prompt.
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« Starting with point (b.) zoom in on asmall group of points (about 3 is good) and "snap" each curve point to
its associated point on the guide curve, it'simportant that you re-snap each point -- be sure not to miss any!

« When you've finished working of the first group of 3 points choose and use the Pan View ico {) from the
toolbar and pan the view abit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).

r_n

« Zoom out by choosing the Zoom Extents All icon £ from the toolbar and clicking on it or typing the
command: ZoomExtentsAll at the command line.

« Minimisethe Right Viewport by double |eft clicking on its label.
« Carefully check over your work in al viewports.

« Restore the background reference image by typing the command ShowBackgroundBitmap at the command
prompt.

« Disable any currently active Osnaps.

« Congratulations! -- you've now completed editing the 6th Curve. Why not go and treat yourself to a pint of
something, you deserveit ;-)

View an example movie Click Here

Table Six - A list of points & coordinates
for the completed 6th Curve - Click Here

Testing the Surface

« Inthe Perspective Viewport, zoomin on points (a- e) thiswill make it easier to select the curves.
« Turn off any points that are currently displayed.

« Unlock any curves by typing the command: Unlock at the command line. Once done, the curves should
revert to their normal state.

5
o From thetoolbar choose the L oft iconM or type the command: L oft at the command line.

« At the command line you will receive the following prompt: Select curvesto loft (point):
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« Now, inthe Perspective Viewport click directly on curves 1, 2, 3, 4, 5 and 6.
« Asyou select each curve they should highlight, when you've finished selecting all 6 curves press Enter.

« The Loft Options dialogue box should appear. Set the Style drop down box to L oose. click on the Shaded
Preview box, atick should appear. Make sure the Do Not Simplify radio button is active and click on the
Preview button.

This All Viewport screenshot shows an example of aloose loft applied to the curves without a quick rendered
shaded preview.
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Perspective

Flight

This All Viewport screenshot shows an example of a surface created by lofting curves 1, 2, 3, 4, 5 and 6 using
the "loose" type parameter with a quick rendered shaded preview.

Shutting Down the Scene

« Confirm that no Osnaps are currently active, disable any that are.
« Open the Edit Layers Dialogue box and turn off Guide 06
» Confirm that Layer(s): Interp_01, Interp_02, Interp_03, Interp_04, Interp_05 and Interp_06 are ON.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitted SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

« Confirm that the newly created curve (Interp_06) has in fact been associated with the correct layer.
« Hide any pointsthat are currently displayed.
« Zoom Extents All.

« And SAVE YOUR WORK -- or you're daft as cheese!
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Summary of Lesson - Curve 6

Well as you've noticed things have become a bit more difficult now and you really must think about your point
placement a bit more carefully than in the previous lessons. As you've seen keeping track of which point is which
can be something of a chore and can easily cause agreat deal of confusion. Remember that at this stage most
mistakes are caused by simply moving the incorrect point so thisiswhy it's important for you to be sure that you
are actually moving the correct one.

Often you think you've got the right point, but you don't so be extra clever and confirm your points before you
move them. How do you do that? Well select a point by clicking onit, it will highlight. Once it has done, switch
around between the other viewports, now ask yourself: is the point that is currently lit up the correct one? If so, go
ahead and move it -- get the idea? Y es, thisis not easy, good modelling takes time but just think how hard it
would be if you were trying to deform a primitive sphere into a head by dragging the points around. That's the
real advantage of working with asingle curve at at time, instead of dealing with hundreds of points you only need
cope with a couple of dozen which is manageable.

Hopefully you'll take our advice and get yourself a set of non-permanent overhead or white board pens so that
you can draw circles, arrows, lines or anything else on your screen that will help you keep track of what your
doing. Y ou should be able to buy them at any large office supply company or art shop and they are one of the best
and most inexpensive investments you can make.

Go To Next Lesson - Drawing the 7th Curve

RETURN to Top of page -- Click Here

Written by Joseph R. Saltzman.
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MOVIE
CREATING THER 6 TH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 6TH CURVE
PART ONE
To PLAY the example movie, double click below:

To watch PART TWO of thismovie -- click here.
To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 6TH CURVE
PART TWO

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
SNAPPING UP THE 6TH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TABLE $IX;

POINT X AXIS Y AXIS Z AXIS
a- North Pole 0.000 0.000 0.000
Phantom point 1 5.422 -1911 -6.294
b-Headtop 1 28.384 -10.528 -30.318
C- Head top 2 48.148 -17.505 -45.953
d- Head top 3 58.018 -20.434 -63.517
e- Hairline 62.783 -22.154 -81.521
f - Temple 64.395 -23.283 -105.328
g - Browbone 64.818 -24.535 -126.814
h - Crease of top eyelid 66.321 -24.987 -138.308
| - Eyecentreline 66.026 -24.753 -143.710
| - Under-eye area 65.223 -24.000 -149.646
k - Bridge of nose 64.208 -24.050 -159.442
| - Cheek apple 60.621 -23.713 -169.258
m - Nose base, cheek bone 59.775 -23.586 -175.006
n - Upr lip, cheek hollow 58.960 -22.682 -180.742
0 - Centre of mouth, cheek hollow 58.707 -21.371 -186.660
p - Lwr lip under, cheek hollow 58.135 -18.957 -192.035
g- Tip of chin 56.935 -16.148 -198.820
r - Jawline 53.419 -12.206 -207.523
s - Nape of neck 45.198 -6.373 -212.168
t - Neck 36.443 7.762 -221.433
Phantom point 2 33.946 29.957 -246.628
u - Base of neck 34.028 38.121 -256.905

RETURN to tutorial -- Click Here
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RETURN to previous lesson -- Click Here

THE 7TH CURVE

Contents:

o Scene Setup
o Creating the 7th curve

o Example Movie -- Creating the 7th Curve

« Editing the 7th curve

o Moving from Front View to Right View -- 1st
o KeeptotheRight View -- 2nd

« Back to Front View -- 3rd

o TakeittotheTop View -- 4th

« Example Movie -- Editing the 7th Curve

 Snapping things up on the 7th curve

o TableSeven - A list of points & coordinates for the completed 7th Curve
 Testing the Surface

« Shutting Down the Scene

e Summary of Lesson -- Curve 7

Scene Setup

« If you've not done so aready start a Rhinoceros session by double clicking on the desktop icorg the
application will begin.

» Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

« Confirm at the Lower Status Bar the currently active layer is entitled SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

« Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

« TheLayer entitled Annotated Dots 1 should be OFF.
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o TheLayer entitled Interp_01 (the Profile Curve) should be ON.

« TheLayer entitled Interp_02 should be ON.

« TheLayer entitled Interp_03 should be ON.

o TheLayer entitled Interp_04 should be ON.

o The Layer entitled Interp_05 should be ON.

« TheLayer entitled Interp_06 should be ON.

« TheLayer entitled Guide 07 should be LOCKED.

« The Layer entitled Photopoints should be ON.

« TheLayer entitled Frozen should be LOCKED.

« TheLayer entitted SCENE START UP should be ON.

« When you've finished making your changes ( if any ) click on OK.

« All other layers should be set to OFF.

« Confirm that you can see the background image in the Front and Right viewports.
« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.
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Creating the 7th curve

Description: The 7th curve begins at the top pole and runs along the side of the head, just in front of the ear and
straight on on over the back of the jaw ending at the base of the neck.

This curve marks a pivotal juncture in the construction of your model as when completed you will aready created
1/4 of the head, something you should be feeling very proud about! Y ou will continue to create the 7th curvein
much the same way as the 6th, so don't expect too many surprises -- okay, maybe just afew ;-)

Enough chatting, let's get stuck in...

L

o

« Choose the Zoom: Extents All Viewportsicon=4l from the toolbar or type the command: ZoomExtentsAll
at the command line.

« Hold down the Ctrl key and select the Interp_02, Interp_03, Interp_04, Interp_05 and Interp_06
curves by left clicking on them, then lock the curves by typing the command: L ock at the command line
and then press Enter.

« Yes, you guessed it, timeto create anew layer -- At the bottom of your screen you will see the Satus Bar,
right click on the Layer info box -- the Edit Layers dialogue box will open.

« Left click onthe New button and in the Name field type: Interp_07.

« Move the cursor to the colour field, left click on the colour field, the " Select a colour" dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK

« Youwill bereturned to the Edit Layers dialogue box again, left click on OK to exit.

« Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

o LocateInterp_07 inthelist (the one you created afew moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

» Close the Osnap dialogue box by clicking on X.
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In Any Viewport Select the 1st curve (i.e. Interp_01) by left clicking on it -- it will highlight.

From the toolbar left click on the Rotate 2D iconk or type the command: Rotate at the command line.
At the command line you will receive the following prompt: Choose centre of rotation (copy)
Type: copy at the command line and press Enter.

In the Right Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on the first profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does | eft click.

The system will respond with the following prompt at the command line: Angle or first reference point:

Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly along the Y axis.

While still holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
The system will then respond with the following prompt at the command line: Second r efer ence point:
Rotate the curve anti-clockwise about 88 degrees and left click.

Press Esc on your keyboard to complete the operation.

In the Any Viewport select the newly rotated curve by left clicking on it -- it will highlight.

o
Choose the Layer Control Icon ™1 from the tool bar by left clicking on it and holding down the key --

select the Change Layer Icon@ from the flyout.

Select Interp_07 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_07 has been associated with the correct layer.

click OK

Disable any currently active Osnaps

r_1

o

Choose the Zoom Extents All Viewports icon =2/ from the toolbar or type the command: ZoomExtentsAll
at the command line.
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Creating the 7th Curve
View an example movie Click Here

Front |8

This All Viewport screenshot shows our original profile curve (A), after having been copied and rotated about 88
degrees on its centre and now located at position (H). (B) represents the now locked 2nd curve, (C) represents the
now locked 3rd curve, (D) represents the now locked 4th curve, (E) represents the now locked 5th curve, (F)
represents the now locked 6th curve, (G) in red represents where our newly rotated curve (H) should be
positioned once the points have been appropriately edited.

Editing the 7th Curve

Once again we start our work in Front Viewport.
« Maximisethe Front Viewport if you've not done so already by double left clicking on its label.

« Now turn ON the annotated dot labels. At the bottom of your screen you will see the Satus Bar, right click
on the Layer info box -- the Edit Layers dial ogue box will open.
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« Now inthe Namefield list find the layer called Annotated Dots 1 and select the ON radio button -- click
on OK to Exit

« Unlock al the curves by typing the command: unlock at the command line and pressing Enter.

« While holding down the Ctrl key, select curves 1 (Interp_01), 2 (Interp_02), 3 (Interp_03), 4 (Interp_04)
and 5 (Interp_05) by left clicking on them -- they will highlight.

« If you've not already done so, display the edit points for the new rotated curve (Interp_07), select the curve
by left clicking on it -- it will highlight.

« Lock the currently selected curves by typing the command: Lock at the command line.

« Select the 6th curve (Interp_06) by left clicking on it and then display its edit points by choosing the Show

edit points iconﬁlj from the toolbar by left clicking on it or type the command: EditPtOn at the
command line.

« Go to the bottom of your screen where you will find the Lower Status Bar, right click on the layer info box
-- the Edit Layers Dialogue will open.

« Findthelayer entitled: (Interp_06) and LOCK it, then press OK to Exit.
« Zoom in rather tightly on the first set of edit points we will work with, (b-1).

« Now begin by moving edit points (b - i ) to do this, left click on apoint -- it will highlight, then drag a
given point towards and into alignment with its sister point on the previous curve (in this case Interp_06).
*Tip--use the cross hairs of your cursor to as an alignment aid. Now that you've aligned the points with
their sister points drag them back along the red guide curve (Guide 07) along the X axis. Y ou can probably
hold down the Shift key while dragging for points (b - g ). Keep in mind that points(h-i-j) area
different story as you are going to have to move them downward and at a bit of an angle.

« Once you've completed moving the first set of edit points (b - i ) pan the view to expose more of the lower
face.

o Zoom in pretty tightly on points(j - p).

« Now begin moving the second set of edit points (j - p) into aignment. Okay, I'm going to warn you know
placing these next few pointsis going to be pretty bloody difficult because it is very easy to become
confused. Again, | recommend very strongly that you use white board or overhead projector pensto draw
on your screen so that you can keep track of the points. My best advice isto take your time and THINK
carefully about each and every move you make.* Note: Edit points ( n - p) once again will be very hard to
place due to the shadow in the background image and the increasing curvature of the face. Y our best bet at
this stageisto just try and make an educated guess as to where each point should go for now. Like last
time, It will be quite easy to sort them out in the next step when we switch into the right viewport.

Warning! Getting the points aligned correctly on the 7th curve is much more difficult than those you've edited in
the previous lessons, so do not rush your work. | advise that you actually count each and every point and make
certain that the point you think you're moving is really indeed the correct one.
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Tip - For the most part the edit points on the previous curve (Interp_06) are very close to where we want our edit
points on (Interp_07) to be aligned with. | recommend that when moving the points on (Interp_07) that you "aim"
for aligning the points with those on the earlier curve, keeping in mind that you should still be moving the points
along the red guide curve.

Front §

This Front Viewport screenshot shows points (b - p ) on the 7th curve (Interp_07) prior to being dragged
inward toward the red guide curve ( Guide_07 ) along the X axis. The orange highlight indicates the 1st group of
curvesto be moved ( b - i ) and the green highlight indicates the 2nd group of curves (j - p). *Note - The edit
points on the previous curve (Interp_06) have been displayed in order to make it easier to approximate where the
edit points on the 7th curve should be moved to along the red guide curve.

Moving from Front View to Right View - 1st

Hopefully you should find that your points will need only very minor dragging, of course thiswill depend on how
successful you were at aligning the points in the previous step.

« Doubleleft click onthe Front Viewport label -- the Viewport will minimise.

« Doubleleft click on the Right Viewport label -- the Right Viewport will maximise.
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Zoominon points(b-i).

« Once again, start by moving edit points (b - i ) to do this, left click on apoint -- it will highlight. Then left
click on the highlighted point(s) and drag them toward the red guide curve ( Guide 07 ) alongthe Y axis.
Holding down the Shift key whilst dragging will probably be quite effective for thisfirst set of points. Tip
-- you may find that zooming the viewport in very tightly is essential under the circumstances.

« When you've finished working on points ( b - i ) from the toolbar choose the Pan View ico {1

and pan
the view so that points ( h - p) are clearly visible.

« Now concentrate on moving this next group of points (j - p ) inward toward the red guide curvein the
same manner as you've previously done in the step above.

Hight

This Right Viewport screenshot shows points (b - p ) on the 7th curve (Interp_07) prior to being dragged toward
the red guide curve ( Guide 07 ) adongthe Y axis. *Note - Did you notice how close our edit points came to the
red guide curve even before we started dragging them? Very little editing was required because we displayed and
used the edit points on the previous curve (Interp_06) as a guide for alignment in the prior step.
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Keep to the Right - 2nd

« Once completed, check your work and stay in the Right Viewport.
« Pan the viewport to expose more of the mouth, jaw and neck area.
o Zoomintightly on points(q-u).

« Start with point ( q ) to do this, left click on it -- it will highlight. Then drag it across and up at arather
steep angle.

« Alternatively...you may wish to start by moving the last point ( u) into place and then proceed to the
phantom point and so on, asit'sreally simple to figure out where those points should go.

*Tip--One technique that | use often is to place the pointsinto relative aignment with their sister points on
the previous curve, but rather than to place them dead on top of their sisters I'll put them in right smack in
the middle between between the two curves, which in this case would be between curves 6 and 7. I'll show
you exactly how | go about doing thisabit later on in the tutorials just in case you're getting confused by
this lengthy explanation.

Just keep in mind that this little technigue has some advantages, first by moving all the pointsinto aline
and by placing the points nearby their sistersin the first instance the points on the curve which you're
working are not all unreasonably stretched out making it extra hard to identify any one given point.
Secondly, obviously we know that even though we've aligned each point with its sister the alignment isn't
really going to be completely applicable for the curve we are working on at the moment so we are going to
have to make some adjustments.

S0 by putting the points between the two curves you have the advantage of having the basic alignment
rather close while making it much easier to visualize what sort of adjustment you're going need to make
based on the way in which the curves are running generally. What I'm trying to say is that there are many
ways for you to get from here to there, it'sreally just a question of what method you are most comfortable
with and will work best for you at the end of the day. Again, don't worry if you don't quite understand what
I'm on about, as I'll show you exactly how to do this a bit later on.

« Now moveonto point (r ) again left click on the point -- it will highlight. Then drag it across and up
dightly asyou did in the last step.

« With the next few points ( s- u ) things are even more complex so be careful and take your time.
Remember to make judgements about where you should drag the points to along the red guide curve based
mainly on the location of those being displayed on the previous curves. Keep in mind that the background
image isonly avery rough guide at this stage, so don't worry if the points seem to be falling between those
drawn on the face in black pen -- it'snot abig deal. The main idea here is that the points should be kept in
good logical alignment with each other while using the background image only to give an idea as to the
direction you are trying to head in overall.

« When you are done and feel happy with the results, turn off all the displayed edit points.

« Select the curve you are currently working on (Interp_07) and display just its edit points.

L

o

« Once completed, zoom out by choosing the Zoom Extents icon=""=| from the toolbar and clicking on it.
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Rimght

This Right Viewport screenshot shows points ( g - u ) on the 7th curve (Interp_07) just prior to being dragged
toward the red guide curve (Guide 07 ) along the Y axis. *Note - The edit points on curve 6 have been displayed
also.

Back to Front - 3rd

« Once you've completed the prior step, check your work and then minimise the Right Viewport by double
left clicking itslabel.

« Maximisethe Front Viewport by double left clicking on its label.
o Zoom intightly on edit points (qg- u).

« Wewill now move points( g - u) into position. To do this, start with point ( u. ) left click on the point -- it
will highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until
it meets with the red guide curve ( Guide 07 ) along the X axis while continuing to hold down the Shift

key.

« Next move the phantom point and repeat the previous procedure.
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« Next move point ( t.) and repeat the procedure for the remaining points (s-r )

r_"

o

« Once completed, zoom out by choosing the Zoom Extents icon=""_=| from the toolbar and clicking on it.

This Front Viewport screenshot shows points ( g - u ) on the 7th curve (Interp_07) just prior to being dragged
toward the red guide curve ( Guide 07 ) along the X axis.

Take it to the Top View - 4th

« Check your work and then minimise the Front Viewport by double left clicking onits label.
« Maximisethe Top Viewport by double left clicking on its label.

« Turn off the annotated dot |abels. At the bottom of your screen you will see the Status Bar, right click on
the Layer info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Annotated Dots 1 and select the Off radio button -- click on OK
to Exit.
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« Zoom in tightly on the curve, carefully check to see how well the curve conforms to the guide overall.

« Correct any misalignment, it is now fairly safe to move the offending points along either the X or Y axis --
to do so, left click on the misaligned point -- it will highlight. Then, hold down the Shift Key, left click on
the highlighted point and drag the point until it meets with the red guide curve ( Guide_07 ) along the X or
Y axis asrequired while continuing to hold down the Shift key. *Note -- Your results may vary!
Whether or not any adjustment is needed in the top view at al will depend on how accurately your point
editing went in the front and right views previously.

This Top Viewport screenshot shows an example of slightly misaligned points (* Note -- your results may vary)
on the 7th curve (Interp_07) just prior to being dragged toward the red guide curve ( Guide 07 ) along the X or Y
axis.

If you're feeling confused about any of this and would like to see how | went about creating this curve then watch
the following movie:
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Editing the 7th Curve

View an example movie Click Here

Snapping things up on the 7th curve

The 7th curve has now completed. Again, the time has come to test how well you've done overall at aligning the
7th curve to the guide. Display the points on the guide curve and see how close you came with your edited points.
Once done, "snap" al of the 7th curves points to the guide just so we stay in sync.

Minimise the Front Viewport by double left clicking onits |abel.
Maximise the Right Viewport by double left clicking on its label.

Now we must unlock the Guide_07 curve so that we may select and display its points. At the bottom of
your screen you will see the Satus Bar, right click on the Layer info box -- the Edit Layers dialogue box
will open.

In the Name field list find the layer called Guide 07 and select the ON radio button -- click on OK to Exit.
In any Viewport select the Guide 07 curve by left clicking on it.

Display its edit points by choosing the Show edit points iconjj from the toolbar by left clicking oniit or
type the command: EditPtOn at the command line.

Okay, here comes your test -- take a close look, how close did you manage to come this time?

Let's refine the points still more. Once again lock the Guide 07 curve so that we don't mess things up while
snapping. At the bottom of your screen you will see the Status Bar, right click on the Layer info box -- the
Edit Layers dialogue box will open.

In the Name field list find the layer called Guide 07 and select the L ock radio button -- click on OK to
Exit.

Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- acheck will appear
indicating that it is now active. If any boxes are checked/active other than "Point" disable them now.

L eft click on the X to Exit the Onsap dialogue.

Temporarily turn off the background reference image by typing the command HideBackgroundBitmap at
the command prompt.
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« Starting with point (b.) zoom in on asmall group of points (as usual about 3 is good) and "snap" each curve
point to its associated point on the guide curve, it'simportant that you re-snap each point -- be sure not to
miss any!

« When you've finished working of the first group of 3 points choose and use the Pan View ico {1 from the
toolbar and pan the view abit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).

r_1

« Zoom out by choosing the Zoom Extents All icon £, from the toolbar and clicking on it or typing the

command: ZoomExtentsAll at the command line.
« Minimisethe Right Viewport by double left clicking on its label
« Carefully check over your work in all viewports

» Restore the background reference image by typing the command: ShowBackgroundBitmap at the
command prompt.

« Disable any currently active Osnaps.

« Congratulations! -- you've now completed editing the 7th Curve and are now 1/4 of the way done -- Jolly
good!

Snapping it up
View an example movie Click Here

Table Seven - A list of points & coordinates
for the completed 7th Curve - Click Here

Testing the Surface

« Inthe Perspective Viewport, zoomin on points ( a- e) thiswill make it easier to select the curves.
« Unlock the 1st, 2nd, 3rd, 4th, 5th and 6th curves by typing the command: Unlock at the command line.

Once done, the curves should revert to their normal state.

i
« From thetoolbar choose the L oft iconm or type the command: L oft at the command line.
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At the command line you will receive the following prompt: Select curvesto loft (point):

« Now, in the Per spective Viewport click directly on curves 1, 2, 3,4, 5,6 and 7.
« Asyou select each curve they should highlight, when you've finished selecting all 7 curves press Enter.

« The Loft Options dialogue box should appear. Set the Style drop down box to L oose. click on the Shaded
Preview box, atick should appear. Make sure the Do Not Simplify radio button is active and click on the
Preview button.

This All Viewport screenshot shows an example of aloose loft applied to the curves without a quick rendered
shaded preview.
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Perspective

Front

This All Viewport screenshot shows an example of a surface created by lofting curves 1, 2, 3, 4, 5, 6 and 7 using
the "loose" type parameter with a quick rendered shaded preview.

Shutting Down the Scene

« Confirm that no Osnaps are currently active, disable any that are.
« Open the Edit Layers Dialogue box and turn off Guide 07

« Confirm that Layer(s): Interp_01, Interp_02, Interp_03, Interp_04, Interp_05, Interp_06 and Interp_07 are
ON.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitled SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

« Confirm that the newly created curve (Interp_07) has in fact been associated with the correct layer.
« Hide any points that are currently displayed.
o Zoom Extents All.

o And SAVE YOUR WORK -- because if you don't nobody else will!
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Summary of Lesson - Curve 7

WEell as| said at the beginning of this lesson with this curve you've reached a milestone in the construction of the
model as you are now 1/4 of way through the most difficult part of the process. Having come this far you should
be feeling very good about yourself and quite honestly if you've been able to stick with it for thislong you're well
on your way to being able to create just about anything you can imagine! The skills that you are learning and
perfecting right at this moment are those that you will use over and over throughout the course of your work in
the future. | hope that you've come to realize that there are many ways to get the job done, with no single correct
way of doing things. Half of the battle is really learning to take your time, observe and think about what you're
doing before jumping right in. Working in 3D is like any other visual art, it'sall about learning to actually "see"
and not about what you "think" you see or know about in the world. So take your time, relax and have fun with
what you're doing and you'll find that when you do everything will just seem to fall into place all that much more
easily.

Go To Next Lesson - Drawing the 8th Curve

RETURN to Top of page -- Click Here

Written by Joseph R. Saltzman.
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MOVIE
CREATING THE 7TH! CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 7TH CURVE
PART ONE

To PLAY the example movie, double click below:

To watch PART TWO of thismovie -- click here.
To RETURN to the head shape tutorial -- click here.
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MOVIE
EDITING THE7TH|I CURVE
PART TWO

To PLAY the example movie, double click below:

To watch PART THREE of thismovie -- click here.
To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 7THI CURVE
PART THREE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
SNAPPING UP THE 7TH| CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TABLE SEVEN

POINT X AXIS Y AXIS Z AXIS
a- North Pole 0.000 0.000 0.000
Phantom point 1 5.735 -0.151 -6.284
b - Head top 1 29.989 -0.639 -30.891
c- Head top 2 50.839 -1.386 -46.179
d - Head top 3 60.087 -1.567 -63.584
e - Hairline 63.730 -1.866 -81.774
f- Temple 63.705 -2.986 -105.878
g - Browbone 64.756 -4.150 -128.548
h - Crease of top eyelid 62.160 -2.038 -140.604
i - Eyecentreline 61.891 -0.390 -145.958
| - Under-eye area 61.186 1.119 -151.161
k - Bridge of nose 59.376 0.823 -160.764
| - Cheek apple 58.970 0.204 -169.230
m - Nose base, cheek bone 58.764 0.055 -174.229
n - Upr lip, cheek hollow 58.771 0.195 -178.552
0 - Centre of mouth, cheek hollow 58.623 -0.233 -182.367
p - Lwr lip under, cheek hollow 58.562 -0.227 -186.239
q- Tip of chin 57.942 0.097 -190.893
r - Jawline 55.329 1.221 -196.241
S - Nape of neck 48.017 4.749 -199.849
t - Neck 40.803 15.285 -214.856
Phantom point 2 37.374 36.512 -242.408
u - Base of neck 36.903 45.211 -253.412

RETURN to tutoria -- Click Here
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RETURN to previous lesson -- Click Here

[HE 8TH CURVE

Contents:

o Scene Setup
o Creating the 8th curve

o Example Movie -- Creating the 8th Curve

« Editing the 8th curve -- Something New in the Right View
o FrontisFab

o Gettingon Top

o« Example Movie -- Editing the 8th Curve

e Snapping things up on the 8th curve

o Example Movie -- Snapping it up

o TableEight - A list of points & coordinates for the completed 8th Curve
o Testing the Surface

 Shutting Down the Scene

e Summary of Lesson -- Curve 8

Scene Setup

« If you've not done so aready start a Rhinoceros session by double clicking on the desktop icoﬁ the
application will begin.

« Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

« Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

« Again, at the Layers Box on the Lower Status Bar thistime right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

« TheLayer entitled Annotated Dots 1 should be OFF.
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« TheLayer entitled Interp_01 (the Profile Curve) should be ON.

« TheLayer entitled Interp_02 should be ON.

o TheLayer entitled Interp_03 should be ON.

« TheLayer entitled Interp_04 should be ON.

« TheLayer entitled Interp_05 should be ON.

« TheLayer entitled Interp_06 should be ON.

« The Layer entitled Interp_07 should be ON.

« TheLayer entitled Guide 08 should be LOCKED.

« The Layer entitled Photopoints should be ON.

« TheLayer entitled Frozen should be LOCKED.

« TheLayer entitted SCENE START UP should be ON.

« When you've finished making your changes ( if any ) click on OK.

« All other layers should be set to OFF.

« Confirm that you can see the background image in the Front and Right viewports.
« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.
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Creating the 8th curve

Description: The 8th curve begins at the top pole and runs along the side of the head, just in back of the ear and
straight on behind the jaw ending at the base of the neck.

Y ou will create the 8th curve by rotation of the profile in much the same way as the 7th -- here we go again..!

r_n

o

o Choose the Zoom: Extents All Viewportsicon£™ 2 from the toolbar or type the command: ZoomExtentsAll
at the command line.

« Hold down the Ctrl key and select the Interp_02, Interp_03, Interp_04, Interp_05, Interp_06 and
I nterp_07 curves by left clicking on them, then Lock the curves by typing the comand: Lock at the
command line and then press Enter.

« Create anew layer -- At the bottom of your screen you will see the Satus Bar, right click on the Layer info
box -- the Edit Layers dialogue box will open.

« Left click on the New button and in the Name field type: Interp_08.

« Move the cursor to the colour field, left click on the colour field, the " Select a colour™ dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK

« You will bereturned to the Edit Layers dialogue box again, left click on OK to exit.

« Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

« LocatelInterp 08 inthelist (the oneyou created afew moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

» Close the Osnap dialogue box by clicking on X.

o InAny Viewport Select the 1st curve (i.e. Interp_01) by left clicking onit -- it will highlight.
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~
« From thetoolbar left click on the Rotate 2D iconL‘ or type the command: Rotate at the command line.
« At the command line you will receive the following prompt: Choose centr e of rotation (copy)

« Type: copy at the command line and press Enter.

« Inthe Right Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on thefirst profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does left click.

« The system will respond with the following prompt at the command line: Angle or first reference point:

« Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly alongthe Y axis.

« Whilestill holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
« The system will then respond with the following prompt at the command line: Second r efer ence point:
« Rotate the curve anti-clockwise about 106 degrees and left click.

» PressEsc on your keyboard to complete the operation.

« Inthe Any Viewport select the newly rotated curve by left clicking on it -- it will highlight.

-
o Choosethe Layer Control Icon =1 from the tool bar by left clicking on it and holding down the key --

select the Change Layer Icon@ from the flyout.

« Select Interp_08 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_08 has been associated with the correct layer.

o Click OK

« Disable any currently active Osnaps

L

o

« Choose the Zoom Extents All Viewportsicon="=2| from the toolbar or type zea at the command line.

Creating the 8th Curve
View an example movie Click Here
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Hight |=

This All Viewport screenshot shows our original profile curve (A) after having been copied and rotated about
106 degrees on its centre and now located at position (| ). (B) represents the now locked 2nd curve, (C)
represents the now locked 3rd curve, (D) represents the now locked 4th curve, (E) represents the now locked 5th
curve, (F) represents the now locked 6th curve, (G) represents the now locked 7th curve, (H) in red represents
where our newly rotated curve ( 1 ) should be positioned once the points have been appropriately edited.

Editing the 8th Curve - Something New in the Right
View

Okay, now for something completely different. Up to this point we've been more or less holding your hand
throughout the exercises. However, by now you should feel comfortable with Rhino's user interface and have a
pretty good grip on most of the commands, so I'll try not to nanny you quite as much ;-)

This time round we are going to start off in the Right Viewport.
« Maximisethe Right Viewport if you've not done so already by double left clicking on its label.

« Turn ON the annotated dot labels. At the bottom of your screen you will see the Status Bar, right click on
the Layer info box -- the Edit Layers dialogue box will open.

« If you've not done so aready, in the Name field list find the layer called Annotated Dots 1 and select the
ON radio button -- click on OK to Exit.
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e Unlock all the curves

« Now switch to the Per spective Viewport and maximise, let's lock the curves by first holding down the Ctrl
key and left clicking on curves 1, 2, 3, 4, 5, and 6 -- they will highlight. Now lock the curves by typing the
command: Lock at the command line and then press Enter. When you've finished return to the Right
Viewport and maximise.

« If you've not already done so, display the edit points for the previous curve (Curve 7 - Interp_07) and the
newly rotated curve (Interp_08), select the curves by holding down the Ctrl key and left clicking on them
-- they will highlight.

« Then choose the Show edit points iconﬁJ from the toolbar by left clicking on it or type the command:
EditPtOn at the command line.

« Lock thelayer containing the 7th Curve (Interp_07)

« Okay, thistime we are going to try something just alittle bit different. In the last lesson | told you about
how I like to first align the points with their sisters on the previous curve and then "line" them up sort of in
the centre between the previous curve and the guide or sometimes as a variation just off to one side. Right |
know this sounds a bit confusing so now I'm going to show you just what | mean.

« Before doing anything else check points ( b - i ) they should be pretty close to being in good alignment.
However if they are not you may want to tweak them up abit by aligning them with their sister points on
the previous curve in this case (Interp_07) and then dragging them back and into position along the red
guide curve while holding down the Shift key.

o Zoom in tightly on the points (i - u).
« Now, begin by moving edit points (i - u) to do this, left click on apoint -- it will highlight, now drag the
points into the centre between the 7th and the red guide curve aligning each point on the 8th curve with its

"sister" point on the 7th. If you don't understand what | mean, check out the screenshot's below or better yet
watch the movie.

« Now that we've completed moving the edit points (i - u) into the centre it's time to move them along the Y
axisinto position along the red guide curve. | think you'll find that point placement is very easy overall on
this curve especialy when compared with that of the previous lesson.

« When you've finished do a Zoom Extents All.
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BEFORE

ThisRight Viewport screenshot shows the previous curve, i.e., the 7th Curve (Interp_07) with it's edit points
displayed, the 8th Curve that we are currently editing (Interp_08) again with its edit points displayed and also the
red guide curve (Guide_08). Y ou will notice that the 8th curveisrunning in pretty close aignment with the red
guide curve up until about point (i /] ) when it startsto veer off.
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ThisRight Viewport screenshot shows that starting at about point (j ) I've begun to move the remaining edit
points (highlighted in orange) on the 8th curve (Interp_08) in-between the 7th and the red guide curve, keeping
the points on the 8th curve in relative alignment with their "sister" points on the 7th. When you've finished, edit
points (] - u) should be running straight down the centre between the 7th and the red guide curve, just asin the
above example -- easy!
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Right

Completed

ThisRight Viewport screenshot shows that 1've now once again moved edit points ( j - u) that were previously
located in the centre between the 7th and red guide curve across to their respective positions along the Y axison
the red guide curve. Once done, I've then further refined al the edit points ( b - u) making sure that they line up
well with the guide and carefully checked my work. * Note - |'ve slightly compressed points(m - s).

Front is Fab

« Once you've completed the prior step, double check your work and then minimise the Right Viewport by
double left clicking its label.

« Maximisethe Front Viewport by doubleleft clicking on its label.
e Zoominonpoints(b-i).

« Wewill now move points (b - i) into position. To do this, start with edit point ( b. ) left click on the point
-- it will highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point
until it meets with the red guide curve ( Guide 08 ) along the X axis while continuing to hold down the
Shift key.

» Repeat the procedure for all the remaining points (j - u ) moving them along the X axis into alignment
with the red guide curve.
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L

« Once completed, zoom out by choosing the Zoom Extentsicon {2 from the toolbar and clicking on it.

ThisFront Viewport screenshot shows points ( b - u ) on the 8th curve (Interp_08) just prior to being dragged
toward the red guide curve ( Guide_08) along the X axis. The or ange highlight indicates the 1st set of edit

points you should concentrate on moving ( b - i ) and the green highlight indicates the 2nd set of edit points to be
moved (] - u).
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This Front Viewport screenshot shows points ( b - u) on the 8th curve (Interp_08) after having been dragged
toward the red guide curve ( Guide 08) along the X axis. *Note -- the curve running along the side of jaw with
its points displayed is the 7th curve (Interp_07).

Getting on Top

o Check your work and then minimise the Front Viewport by double left clicking onits label.

« If you've not done so aready, at this stage it would be a good ideato turn off al the edit points and then
turn them back on for the 8th curve only, thiswill prevent any possible confusion.

o Maximisethe Top Viewport by double left clicking onits label.

« If you've not done so aready, turn off the annotated dot labels. At the bottom of your screen you will see
the Status Bar, right click on the Layer info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Annotated Dots and select the Off radio button -- click on OK to
Exit.

« Zoom in on the curve, carefully check to see how well the curve conforms to the guide.
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« Correct any misalignment, it is now fairly safe to move any offending points along either the X or Y axis --
to do so, left click on the misaligned point -- it will highlight. Then, hold down the Shift Key, left click on
the highlighted point and drag the point until it meets with the red guide curve ( Guide_08) along the X or
Y axis as required while continuing to hold down the Shift key. *Note -- Your results may vary!
Whether or not any adjustment is needed in the top view at all will depend on how accurately your point
editing went in the right and front views previously.

ThisTop Viewport screenshot shows an example of slightly misaligned points (* Note -- your results may vary)
on the 8th curve (Interp_08) just prior to being dragged toward the red guide curve ( Guide 08) along the X or Y
axis.

Again, if you're confused about any of this and would like to see how | went about creating this curve then watch
the following movie:

Editing the 8th Curve
View an example movie Click Here
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Snapping things up on the 8th curve

The 8th curve has now been completed. Once again, test how well you've done overall at aligning the 8th curveto
the guide. Display the points on the guide curve and see how close you came with your edited points. Once done,
"snap" all of the 8th curves points to the guide just to stay in sync.

« Minimisethe Front Viewport by double left clicking on its label.
« Maximisethe Right Viewport by doubleleft clicking onitslabel.

« Now we must unlock the Guide_08 curve so that we may select and display its points. At the bottom of
your screen you will see the Satus Bar, right click on the Layer info box -- the Edit Layers dialogue box
will open.

« Inthe Namefield list find the layer called Guide 08 and select the ON radio button -- click on OK to Exit.

« Inany Viewport select the Guide 08 curve by left clicking on it.

» Display its edit points by choosing the Show edit points iconjj from the toolbar by left clicking oniit or
type the command: EditPtOn at the command line.

« Okay, here comes the test -- take a close look, how close did you manage to come this time?

o Let'srefine the points still more. Once again lock the Guide 08 curve so that we don't mess things up while
snapping. At the bottom of your screen you will see the Status Bar, right click on the Layer info box -- the
Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Guide 08 and select the L ock radio button -- click on OK to
Exit.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- acheck will appear
indicating that it is now active. If any boxes are checked/active other than "Point" disable them now.

« Left click onthe X to Exit the Onsap dialogue.

« Temporarily turn off the background reference image by typing the command: HideBackgroundBitmap at
the command prompt and pressing Enter.

« Starting with point (b.) zoom in on asmall group of points (about 3 is good) and "snap" each curve point to
its associated point on the guide curve, it'simportant that you re-snap each point -- be sure not to miss any!

« When you've finished working of the first group of 3 points choose and use the Pan View ico {1 from the
toolbar and pan the view abit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).
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L

o

« Zoom out by choosing the Zoom Extents All icon="4! from the toolbar and clicking on it or typing the
command: ZoomExtentsAll at the command line.

« Minimisethe Right Viewport by double left clicking on its |abel.
« Carefully check over your work in all viewports.

« Restore the background reference image by typing the command: ShowBackgroundBitmap at the
command prompt.

« Disable any currently active Osnaps.

« Congratulations! -- you've now completed editing the 8th Curve.

Snapping it up
View an example movie Click Here

Table Eight - A list of points & coordinates
for the completed 8th Curve Click Here

Testing the Surface

« Inthe Perspective Viewport, zoomin on points (a- e) thiswill make it easier to select the curves.

« Unlock the 1st, 2nd, 3rd, 4th, 5th, 6th and 7th curves by typing the command: Unlock at the command line.
Once done, the curves should revert to their normal state.

« From the toolbar choose the L oft icon@ or type L oft at the command line.

« At the command line you will receive the following prompt: Select curvesto loft (point):

« Now, in the Per spective Viewport click directly oncurves 1, 2, 3,4, 5, 6, 7 and 8.

« Asyou select each curve they should highlight, when you've finished selecting all 8 curves press Enter.

« The Loft Options dialogue box should appear. Set the Style drop down box to L oose. click on the Shaded
Preview box, atick should appear. Make sure the Do Not Simplify radio button is active and click on the
Preview button.
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This All Viewport screenshot shows an example of aloose loft applied to the curves without a quick rendered
shaded preview.
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This All Viewport screenshot shows an example of a surface created by lofting curves 1, 2, 3,4, 5, 6, 7 and 8
using the "loose" type parameter with a quick rendered shaded preview.

Shutting Down the Scene

« Confirm that no Osnaps are currently active, disable any that are.
« Open the Edit Layers Dialogue box and turn off Guide 08.

o Confirm that Layer(s): Interp_01, Interp_02, Interp_03, Interp_04, Interp_05, Interp_06, Interp_07 and
Interp_08 are ON.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitled SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

« Confirm that the newly created curve (Interp_08) hasin fact been associated with the correct layer.
« Hide any pointsthat are currently displayed.

e« Zoom Extents All.
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o And SAVE YOUR WORK -- aren't you getting just a bit tired of me telling you that ;-)

Summary of Lesson - Curve 8

Largely, creating this curve has been quite a bit easier than those of previous lessons. Despite this, I'm sure you
agree that perhaps one of the most difficult thingsto get right is the general areawhere the points are increasingly
beginning to compress in the neck and jaw area. As you've seen, one of the greatest difficulties you've faced in
thislesson is keeping track of the actual identity of the points on the curve that you're working on.

This problem is made all that much more difficult by the fact that when the original profile curve wasinitially
copied and rotated into position it's shape while close to where it should be at the top of the curve was way out of
line at the bottom. So obviously when you began to drag the points into alignment their sisters on the previous
curve the points on the curve naturally became all stretched out making it really difficult to identify the points. As
you've how seen this can easily cause confusion and is one of the prime causes of error when constructing organic
models such asthis.

Once again, one good way to avoid thisto some extent isto count your points and mark them with non-permanent
pens right on your screen. | know |'ve been banging on about this for awhile now, but it is something you really
should be doing as it will make your work so much easier not to mention faster in the long run. Also, sometimes
it can be very helpful to turn the background image on and off (as needed) asit can be a cause of some
distraction. In addition, it's avery good ideafor you to continue to perform continual test lofts while you are
trying to place your points and especially so if you're having trouble trying to figure things out.

What ever you do, take your time and think about what you are doing. Don't allow yourself to become flustered
or tense if things don't seem to be going smoothly. Step away from the computer for awhile, relax and when you
return chances are you will see the very thing that was causing you the problem. It's weird but believe it or not
your mental attitude does play a huge role in your overall success or failure so stay calm and get Zen because we
are just about to move on to the next lesson.

Go To Next Lesson - Drawing the 9th Curve

RETURN to Top of page -- Click Here

Written by Joseph R. Saltzman.

Co-produced in association with Steven Stahlberg
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MOVIE
CREATING THE 8TH CURVE

To PLAY the example movie, double click below:
To RETURN to the head shape tutorial -- click here.
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MOVIE
EDITING THE 8TH CURVE
PART ONE

To PLAY the example movie, double click below:

To watch PART TWO of thismovie -- click here.
To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 8TH CURVE
PART TWO

To PLAY the example movie, double click below:

To watch PART THREE of thismovie -- click here.
To RETURN to the head shape tutorial -- click here.
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MOVIE
EDITING THE 8TH CURVE
PART THREE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
SNAPPING UP THE 8TH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.

http://191.100.100.100/Rhinette/ch07_09/mbed_8b.htm [21/06/1999 11:57:32]



Table_08.htm

TABLE 8

POINT X AXIS Y AXIS Z AXIS
a- North Pole 0.000 0.000 0.000
Phantom point 1 5.496 1.646 -6.284
b - Head top 1 29.667 8.297 -30.156
C- Head top 2 49.879 14.831 -45.082
d- Headtop 3 59.268 18.936 -62.045
e- Hairline 63.078 22.692 -80.865
f - Temple 63.895 26.265 -108.865
g - Browbone 62.082 26.628 -129.202
h - Crease of top eyelid 59.887 26.650 -138.760
| - Eye centreline 56.622 23.768 -147.631
| - Under-eye area 55.279 21.489 -152.627
k - Bridge of nose 52.276 17.331 -159.347
| - Cheek apple 49.177 13.454 -166.507
m - Nose base, cheek bone 48.086 12.200 -171.953
n - Upr lip, cheek hollow 47.445 12.426 -175.377
0 - Centre of mouth, cheek hollow 47.213 13.065 -179.497
p - Lwr lip under, cheek hollow 46.850 13.573 -182.795
g- Tip of chin 45.894 15.316 -186.163
r - Jawline 44.909 17.791 -189.971
s - Nape of neck 43.833 21.101 -194.686
t - Neck 42.294 31.065 -209.382
Phantom point 2 39.562 47.472 -236.419
u - Base of neck 38.425 54.112 -247.778

RETURN to tutoria -- Click Here
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RETURN to previous lesson -- Click Here

[HE 9TH CURVE

Contents:

Scene Setup
Creating the 9th curve

Example Movie -- Creating the 9th Curve

Editing the 9th curve -- Something New in the Right View
Front is Fab

Getting on Top

Example Movie -- Editing the 9th Curve

Snapping things up on the 9th curve

Table Nine - A list of points & coordinates for the completed 9th Curve
Testing the Surface

Shutting Down the Scene

Summary of Lesson -- Curve 9

Scene Setup

If you've not done so already start a Rhinoceros session by double clicking on the desktop icorg the
application will begin.

Choose File, Open from the menu bar and double click on START_A.3DM in thefilelist, it will load and
open.

Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If it isactive
proceed to the next step, if its not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

The Layer entitled Annotated Dots 1 should be OFF.

The Layer entitled Interp_01 (the Profile Curve) should be ON.
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The Layer entitled Interp_02 should be ON.

The Layer entitled Interp_03 should be ON.

The Layer entitled Interp_04 should be ON.

The Layer entitled Interp_05 should be ON.

The Layer entitled Interp_06 should be ON.

The Layer entitled Interp_07 should be ON.

The Layer entitled Interp_08 should be ON.

The Layer entitled Guide 09 should be LOCKED.

The Layer entitled Photopoints should be ON.

The Layer entitled Frozen should be LOCKED.

The Layer entitled SCENE START UP should be ON.

When you've finished making your changes ( if any ) click on OK.

All other layers should be set to OFF.

Confirm that you can see the background image in the Front and Right viewports.
Confirm that the grid display in the viewports has been disabled, if not turn it off now.
Confirm that no Osnaps are currently enabled, if any are disable them.

Confirm that no edit points are currently displayed, if any are hide them.

Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing zea at the command
line and pressing ENTER.
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Creating the 9th curve

Description: The 9th curve begins at the top pole and runs along the back side of the head, behind the ear and
straight on ending at the base of the neck.

Y ou will create the 9th curve by rotation of the profile in much the same way as the 8th asif you couldn't have
guessed.

« Hold down the Ctrl key and select the Interp_02, Interp_03, Interp_04, Interp_05, Interp_06,
Interp_07 and Interp_08 curves by left clicking on them, then lock the curves by typing the command:
Lock at the command line and then press Enter.

« Create anew layer -- At the bottom of your screen you will see the Lower Status Bar, right click on the
Layer info box -- the Edit Layers dialogue box will open.

« Left click on the New button and in the Name field type: Interp_09.

« Movethe cursor to the colour field, left click on the colour field, the " Select a colour” dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK

« You will bereturned to the Edit Layers dialogue box again, left click on OK to exit.

« Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

o LocateInterp 09 inthelist (the oneyou created afew moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

« Close the Osnap dialogue box by clicking on X.

o InAny Viewport Select the 1st curve (i.e. Interp_01) by left clicking on it -- it will highlight.

~
« From thetoolbar left click on the Rotate 2D iconL or type: Rotate at the command line.

« At the command line you will receive the following prompt: Choose centr e of rotation (copy)
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Type: copy at the command line and press Enter.

« IntheRight Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on thefirst profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does | eft click.

« The system will respond with the following prompt at the command line: Angle or first reference point:

« Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly alongthe Y axis.

« Whilestill holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
« The system will then respond with the following prompt at the command line: Second r efer ence point:
 Rotate the curve anti-clockwise about 126 degrees and left click.

» PressEsc on your keyboard to complete the operation.

« Inthe Any Viewport select the newly rotated curve by left clicking on it -- it will highlight.

!
« Choose the Layer Control Icon ™1 from the tool bar by left clicking on it and holding down the key --

select the Change Layer Icon@ from the flyout.

« Select Interp_09 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_09 has been associated with the correct layer.

« Click OK

« Disable any currently active Osnaps

r_n

o

o Choose the Zoom Extents All Viewportsicont"2| from the toolbar or type the command: ZoomExtentsAll
at the command line.

Creating the 9th Curve
View an example movie Click Here
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This All Viewport screenshot shows our original profile curve (A) after having been copied and rotated about
126 degrees on its centre and now located at position ( J). (B) represents the now locked 2nd curve, (C)
represents the now locked 3rd curve, (D) represents the now locked 4th curve, (E) represents the now locked 5th
curve, (F) represents the now locked 6th curve, (G) represents the now locked 7th curve, (H) represents the now
locked 8th curve and ( |) in red represents where our newly rotated curve ( J) should be positioned once the
points have been appropriately edited.

Editing the 9th Curve - Something New in the Right
View
Once again, thistime round we are going to start off in the right viewport.

« Maximisethe Right Viewport if you've not done so already by double left clicking on its label.

« Turn ON the annotated dot labels. At the bottom of your screen you will see the Satus Bar, right click on
the Layer info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Annotated Dots 1 and select the ON radio button -- click on OK
to Exit.

e Unlock all the curves.
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Now switch to the Per spective Viewport and maximise, let's lock the curves by first holding down the Ctrl
key and left clicking on curves 1, 2, 3, 4, 5, 6 and 7 -- they will highlight. Now lock the curves by typing
the command: L ock at the command line and then press Enter. When you've finished return to the Right
Viewport and maximise.

If you've not already done so, display the edit points for the previous curve (Curve 8 - Interp_08) and the
newly rotated curve (Interp_09), select the curves by holding down the Ctrl key and left clicking on them
-- they will highlight.

Then choose the Show edit points iconﬁJ from the toolbar by left clicking on it or type the command:
EditPtOn at the command line.

Lock the layer containing the 8th Curve (Interp_08).

Begin by moving edit points (i - u) to do this, left click on apoint -- it will highlight, now start by aligning
each point on the 9th curve with its "sister” point on the 8th. Once you've done this drag each of the points
back toward the red guide placing them just to the right hand side of it asin the screenshot below entitled
after. If you're getting confused, check out the screenshots below or you may wish to watch the movie.

*Hint -- you possibly may be able to get away with holding the Shift key down while dragging for about
points ( b - I ). However, you're not going to be ableto do it for points ( m - u) because of the general
curvature and compression of the points taking place in the jaw and neck area.

*Tip-- Hereisalittle trick that you may find helpful in establishing the point alignment in this problematic
area. When you click on a point and begin to drag it you will notice that a black line about one pixel in
width is formed from the point of dragging to wherever you're moving the cross hairs of your cursor, do
you seeit, good. Well, you can use this black line to help you keep your "aim" in reasonable alignment and
headed with the contour of the face by lining up the black line with outline drawn on the background
image.
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Right

BEFORE

ThisRight Viewport screenshot shows the 8th Curve (Interp_08) with its edit points displayed, the 9th Curve

that we are currently editing (Interp_09) again with its edit points displayed and a so the red guide curve
(Guide_09).
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AFTER

ThisRight Viewport screenshot shows that starting at about point ( b ) 1've begun to move al the edit points
(highlighted in orange) on the 9th curve (Interp_09) just to the right side of the red guide curve, keeping the
points on the Sth curve in relative aignment with their "sister” points on the 8th whilst compensating for the
curvature of the head/neck by compressing the points.

*Note - There isno particular reason why | moved the 9th curve to the right side of red guide curve other than
because had | moved it to the | eft side editing would have been more difficult due to the nasty shadow that is
obscuring the guide lines that are drawn on the model. The fact is that you can move the points on the 9th curve
to either side or even directly on top of the guide curve if you wish, it makes no difference whatsoever. The
objectiveis only to "straighten” out the 9th curve in order to make the overall editing of its points easier to

accomplish.

*Tip - Once again, you have to make an "educated” guess as to where to move the edit points of the 9th curve. As
you can see from the previous screenshot the points in the neck area (where the neck connects with the base of the
skull) are becoming increasingly more "compressed” with each additional curve we've created. Therefore, when
you set about trying to calculate or perhaps more accurately "guess' where you should be moving the edit points
on the 9th curve to, you need to first look at where their "sister" points are on the 8th curve and then make a
judgment as to where they should go next based on the design plan of your head which is depicted by the grid
lines drawn in pen on the background image. Remember, you can't completely rely on the background image and
its grid for your information because it is not entirely accurate, rather, you need to balance what all your visual
sources are telling you and then make your best "educated" guess.
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This Right Viewport screenshot shows that 1've now moved edit points ( b - u) on the 9th curve (Interp_09) to
their final positions aong the Y axis on the red guide curve, having made educated judgements as to where they
should go. Once done, I've then further refined all the edit points ( b - u) making sure that they line up well with
the guide and then carefully double checked my work. * Note -Pay attention to how the points are becoming more
compressed in the area where the neck meets the base of the skull.
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This Right Viewport screenshot detail shows edit points (g - t) the main area of compression in the jaw and
neck area. Study thisimage carefully and pay particular attention the differences in point alignment between the
previous curve (Interp_08) and the curve we are now editing (Interp_09).

Front is Fab

« Once you've completed the prior step, double check your work and then minimise the Right Viewport by
double left clicking its [abel.

« Maximisethe Front Viewport by doubleleft clicking on its label.
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Hide all the edit points.

Display the edit points for the 9th curve only (Interp_09).

Zoom intightly on points (b -1i).

We will now move points ( b - i ) into position. Starting with edit point ( b.) left click on the point -- it will

highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point until it
meets with the red guide curve ( Guide 09 ) along the X axis while continuing to hold down the Shift

key.

Repeat the procedure for all the remaining points (j - u ) moving them along the X axis into alignment
with the red guide curve.

r_1

Once completed, zoom out by choosing the Zoom Extentsicon £, from the toolbar and clicking oniit.

This Front Viewport screenshot shows points (b - u ) on the Sth curve (Interp_09) just prior to being dragged
toward the red guide curve ( Guide 09 ) along the X axis.

http://191.100.100.100/Rhinette/ch07_09/headshape_curve_9.htm (11 of 19) [21/06/1999 11:57:54]



WWW.CMAGIC.CO.UK - Headshape_curve_9.htm

Front

Curve 8
(Interp_08)

Curve 9
(Interp_09)

This Front Viewport screenshot shows points ( b - u) on the Sth curve (Interp_09) after having been dragged
toward the red guide curve ( Guide 09 ) along the X axis. Take some time and pay particular attention to studying
the relationships between the points on curves 8 and 9. * Tip -- One common mistake that is often made is that of
confusing the curves, so don't do that! Be sure that the point or curve that you wish to edit is really the correct
one..!
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Hereis another view. This Front Viewport screenshot detail shows pointsin the main area of compression (g -t
) on the 9th and 8th curve. * Note-- The 9th curve is the one with the yellow dots, so don't get mixed up. Study
this screenshot and pay close attention to the relationships between the points on the Sth and 8th curves.

Getting on Top

« Check your work over carefully and then minimise the Front Viewport by double left clicking on its
label.

« If you've not done so aready, at this stage it would be a good ideato turn off all the edit points and then
turn them back on for the 9th curve only, thiswill prevent any possible confusion.
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Maximise the Top Viewport by double left clicking onits label.

« Turn off the annotated dot |abels. At the bottom of your screen you will see the Lower Satus Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Annotated Dots 1 and select the Off radio button -- click on OK
to Exit.

« Zoom in quitetightly on the curve, carefully check to see how well the curve conforms to the guide.

« Correct any misalignment, it is now fairly safe to move any offending points along either the X or Y axis --
to do so, left click on the misaligned point -- it will highlight. Then, hold down the Shift Key, left click on
the highlighted point and drag the point until it meets with the red guide curve ( Guide_09 ) along the X or
Y axis asrequired while continuing to hold down the Shift key. *Note -- Your results may vary!
Whether or not any adjustment is needed in the top view at al will depend on how accurately your point
editing went in the right and front views previously.

ThisTop Viewport screenshot shows an example of dlightly misaligned points (* Note -- your results may vary)
on the 9th curve (Interp_09) just prior to being dragged toward the red guide curve ( Guide_09 ) along the X or Y
axis.

Asever, if you're confused about any of this and would like to see how | went about creating this curve then
watch the following movie:
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Editing the 9th Curve

View an example movie Click Here

Snapping things up on the 9th curve

The 9th curve has now been completed. Once again, test how well you've done overall at aligning the 9th curveto
the guide. Display the points on the guide curve and see how close you came with your edited points. Once done,
"snap" all of the 9th curves points to the guide just to stay in sync.

Minimise the Front Viewport by double left clicking on its label.
Maximise the Right Viewport by double left clicking on its label.

Now we must unlock the Guide_09 curve so that we may select and display its points. At the bottom of
your screen you will see the Satus Bar, right click on the Layer info box -- the Edit Layers dialogue box
will open.

In the Name field list find the layer called Guide 09 and select the ON radio button -- click on OK to Exit.
In any Viewport select the Guide 09 curve by left clicking oniit.

Display its edit points by choosing the Show edit points iconﬁj from the toolbar by left clicking oniit or
type the command: EditPtOn at the command line.

Okay, here comes your test -- take a close look, how close did you manage to come this time?

Let'srefine the points still more. Once again lock the Guide 09 curve so that we don't mess things up while
snapping. At the bottom of your screen you will see the Status Bar, right click on the Layer info box -- the
Edit Layers dialogue box will open.

In the Name field list find the layer called Guide 09 and select the L ock radio button -- click on OK to
Exit.

Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "Point” disable them now.

L eft click on the X to Exit the Onsap dialogue.

Temporarily turn off the background reference image by typing HideBackgroundBitmap at the command
prompt.
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« Starting with point (b.) zoom in on asmall group of points (about 3 is good) and "snap" each curve point to
its associated point on the guide curve, it'simportant that you re-snap each point -- be sure not to miss any!

« When you've finished working of the first group of 3 points choose and use the Pan View ico {) from the
toolbar and pan the view abit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).

r_n

« Zoom out by choosing the Zoom Extents All icon £ from the toolbar and clicking on it or typing the
command: ZoomExtentsAll at the command line.

« Minimisethe Right Viewport by double |eft clicking on its label.
« Carefully check over your work in al viewports.

« Restore the background reference image by typing the command: ShowBackgroundBitmap at the
command prompt.

« Disable any currently active Osnaps.

« Congratulations! -- you've now completed editing the 9th Curve.

Snapping it up
View an example movie Click Here

Table Nine - A list of points & coordinates
for the completed 9th Curve Click Here

Testing the Surface

« Inthe Perspective Viewport, zoomin on points (a- e) thiswill make it easier to select the curves.

« Unlock al curves by typing the command: Unlock at the command line. Once done, the curves should
revert to their normal stete.

5
« From the toolbar choose the L oft iconM or type the command: L oft at the command line.
« At the command line you will receive the following prompt: Select curvesto loft (point):

« Now, inthe Perspective Viewport click directly on curves 1, 2, 3,4, 5, 6, 7, 8 and 9.
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« Asyou select each curve they should highlight, when you've finished selecting all 9 curves, then press
Enter.

« The Loft Options dialogue box should appear. Set the Style drop down box to L oose. click on the Shaded

Preview box, atick should appear. Make sure the Do Not Simplify radio button is active and click on the
Preview button.

This All Viewport screenshot shows an example of aloose loft applied to the curves without a quick rendered
shaded preview.
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Perspective

This All Viewport screenshot shows an example of a surface created by lofting curves 1, 2, 3,4, 5,6, 7,8and 9
using the "loose" type parameter with a quick rendered shaded preview.

Shutting Down the Scene

« Confirm that no Osnaps are currently active, disable any that are.
« Open the Edit Layers Dialogue box and turn off Guide 09

« Confirm that Layer(s): Interp_01, Interp_02, Interp_03, Interp_04, Interp_05, Interp_06, Interp_07,
Interp_08 and Interp_09 are ON.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitled SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

« Confirm that the newly created curve (Interp_09) has in fact been associated with the correct layer.
« Hide any points that are currently displayed.
o Zoom Extents All.

o Ohyeah, And SAVE YOUR WORK..!
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Summary of Lesson - Curve 9

WEell, editing this curve was a bit more difficult than the previous lesson. Thisis mainly due to its positioning
within the head and the fact that the points are really starting to compress a great deal more in the jaw and lower
neck area. Once again, taking your time and thinking about the moves you make is key to getting the point editing
and placement spot on. Y ou should now be using all the techniques that you've learned so far, such as: Aligning
the points with their sisters on previous curves, highlighting single points and observing them from multiple
views, making educated judgements as to point placement based on all the visual information available to you,
verifying single points before moving them, performing test lofts and so on.

Go To Next Lesson - Drawing the 10th Curve

RETURN to Top of page -- Click Here

Written by Joseph R. Saltzman.
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MOVIE
CREATING THE 9TH| CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE

EDITING THE 9TH CURVE
PART ONE

To PLAY the example movie, double click below:

To watch PART TWO of thismovie -- click here.
To RETURN to the head shape tutoria -- click here.

http://191.100.100.100/Rhinette/ch07_09/mbed_9th_edit_ptl.htm [21/06/1999 11:57:56]



mbed_9th_edit_pt2.htm

MOVIE
EDITING THE 9TH CURVE
PART TWO

To PLAY the example movie, double click below:

To watch PART THREE of thismovie -- click here.
To RETURN to the head shape tutorial -- click here.
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MOVIE
EDITING THE 9TH CURVE
PART THREE
To PLAY the example movie, double click below:

To watch PART FOUR of thismovie -- click here.
To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 9TH| CURVE
PART FOUR

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
SNAPPING IT UPONITHE 9TH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TABLE NINE

POINT X AXIS Y AXIS Z AXIS
a- North Pole 0.000 0.000 0.000
Phantom point 1 4592 3.439 -6.284
b-Headtop 1 25.510 18.820 -28.769
C- Head top 2 43.362 32.475 -43.022
d- Head top 3 53.313 40.397 -60.442
e- Hairline 58.549 44.783 -80.980
f - Temple 57.618 46.910 -107.758
g - Browbone 51.778 45.703 -132.557
h - Crease of top eyelid 48.133 43.944 -143.439
| - Eyecentreline 46.464 43.458 -148.095
| - Under-eye area 45.049 42.793 -152.472
k - Bridge of nose 43.306 41.966 -156.807
| - Cheek apple 42.291 40.864 -161.221
m - Nose base, cheek bone 41.443 40.023 -164.733
n - Upr lip, cheek hollow 41.016 39.382 -168.522
0 - Centre of mouth, cheek hollow 40.559 38.736 -172.457
p - Lwr lip under, cheek hollow 40.062 38.823 -176.352
g- Tip of chin 39.453 39.257 -179.558
r - Jawline 38.902 40.809 -183.285
s - Nape of neck 37.659 43.106 -188.235
t - Neck 35.815 50.956 -202.839
Phantom point 2 35.117 66.671 -227.741
u - Base of neck 35.160 73.352 -237.831

RETURN to tutorial -- Click Here
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RETURN to previous lesson -- Click Here

THE1OTH CURVE

Contents:

Scene Setup
Creating thelOth curve

Example Movie -- Creating the 10th Curve

Editing the 10th curve -- Something New in the Right View
Front is Fab

Getting on Top

Example Movie -- Editing the 10th Curve

Snapping things up on the 10th curve

Table Ten - A list of points & coordinates for the completed 10th Curve
Testing the Surface

Shutting Down the Scene

Summary of Lesson -- Curve 10

Scene Setup

If you've not done so already start a Rhinoceros session by double clicking on the desktop icorg the
application will begin.

Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If itisactive
proceed to the next step, if its not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

The Layer entitled Annotated Dots 1 should be OFF.

The Layer entitled Interp_01 (the Profile Curve) should be ON.
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« TheLayer entitled Interp_02 should be ON.

« TheLayer entitled Interp_03 should be ON.

« The Layer entitled Interp_04 should be ON.

« TheLayer entitled Interp_05 should be ON.

« TheLayer entitled Interp_06 should be ON.

« TheLayer entitled Interp_07 should be ON.

« TheLayer entitled Interp_08 should be ON.

« TheLayer entitled Interp_09 should be ON.

« TheLayer entitled Guide 10 should be LOCKED.

« The Layer entitled Photopoints should be ON.

« TheLayer entitled Frozen should be LOCKED.

« The Layer entitted SCENE START UP should be ON.

« When you've finished making your changes ( if any ) click on OK.

« All other layers should be set to OFF.

« Confirm that you can see the background image in the Front and Right viewports.
« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.
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Creating the 10th curve

Description: The 10th curve begins at the top pole and runs along the back side of the head, behind the ear and
straight on ending at the base of the neck.

Y ou will create the 10th curve by rotation of the profile in much the same way as the 9th and the best part is
you're almost finished..!

r_1

e

o Choose the Zoom: Extents All Viewportsicon£™ 4 from the toolbar or type the command
ZoomExtentsAll at the command line.

« Hold down the Ctrl key and select the Interp_02, Interp_03, Interp_04, Interp_05, Interp_06,
Interp_07, Interp_08 and Interp_ 09 curves by left clicking on them, then lock the curves by typing the
command: Lock at the command line and then press Enter.

« Once again, create anew layer -- At the bottom of your screen you will see the Lower Status Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.

 Left click on the New button and in the Name field type: Interp_10.

« Move the cursor to the colour field, left click on the Colour field, the "Select a colour™ dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK.

« You will bereturned to the Edit Layers dialogue box again, left click on OK to exit.

« Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

o LocateInterp _10inthelist (the one you created afew moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking oniitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

» Close the Osnap dialogue box by clicking on X.

o InAny Viewport Select the 1st curve (i.e. Interp_01) by left clicking onit -- it will highlight.
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« From thetoolbar left click on the Rotate 2D icon™== or type: Rotate at the command line.
« At the command line you will receive the following prompt: Choose centre of rotation (copy)
« Type: copy at the command line and press Enter.

« IntheRight Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on thefirst profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does | eft click.

« The system will respond with the following prompt at the command line: Angle or first reference point:

« Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly along the Y axis.

« Whilestill holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
« The system will then respond with the following prompt at the command line: Second r efer ence point:
« Rotate the curve anti-clockwise about 155 degrees and left click.

» PressEsc on your keyboard to complete the operation.

« Inthe Any Viewport select the newly rotated curve by left clicking on it -- it will highlight.

"
o Choosethe Layer Control Icon ™1 from the tool bar by left clicking on it and holding down the key --

select the Change Layer Icon@ from the flyout.

« Select Interp_10 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_10 has been associated with the correct layer.

« Click OK

« Disable any currently active Osnaps.

Creating the 10th Curve
View an example movie Click Here
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This All Viewport screenshot shows our original profile curve (A) after having been copied and rotated about
155 degrees on its centre and now located at position ( K ). (B) represents the now locked 2nd curve, (C)
represents the now locked 3rd curve, (D) represents the now locked 4th curve, (E) represents the now locked 5th
curve, (F) represents the now locked 6th curve, (G) represents the now locked 7th curve, (H) represents the now
locked 8th curve, (1) represents the now locked Sth curve ( J) in red represents where our newly rotated curve (
K ) should be positioned once the points have been appropriately edited.

Editing the 10th Curve
Something New in the Right View

Yesyou are correct, we start off in the right viewport yet again...
« Maximisethe Right Viewport by doubleleft clicking on itslabel.

« Turn ON the annotated dot labels. At the bottom of your screen you will see the Lower Satus Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Annotated Dots 1 and select the ON radio button -- click on OK
to Exit.

e Unlock all the curves.
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Now switch to the Per spective Viewport and maximise, let's lock the curves by first holding down the Ctrl
key and left clicking oncurves 1, 2, 3, 4,5, 6, 7 and 8 -- they will highlight. Now lock the curves by
typing Lock at the command line and then press Enter. When you've finished return to the Right
Viewport and maximise.

If you've not already done so, display the edit points for the previous curve (Curve 9 - Interp_09) and the
newly rotated curve (Interp_10), select the curves by holding down the Ctrl key and left clicking on them
-- they will highlight.

Then choose the Show edit points iconﬁJ from the toolbar by left clicking on it or type EditPtOn at the
command line.

Lock the layer containing the 9th Curve (Interp_09).
Zoom inon thefirst set of edit points(b-i).

Begin by moving edit points ( b - i ) to do this, left click on a point -- it will highlight, now starting with
point ( b ) drag them one by one into alignment with their sister points on the previous curve, in this case
the 9th curve (Interp_09). Then once you've done that, drag the points back to the red guide curve placing
them just to the left side.

Now let's move on to the next set edit points (] - u). Once again we will align each point with it's sister on
the previous curve, but rather than to drag them back just to the left of the red guide curve, for thetime
being we will leave them resting just nearby their sisters.

Okay, now we are going to drag each of the 2nd set of edit points from their current locations back towards
the red guide curve. Don't place the points directly on the red guide curve, rather leave them just atiny bit
to the left side since we will refine the points even further before we've finished. Oh yes, and don't attempt
to hold down the shift key while dragging, it will not work due to the curvature of the head the compression
of the points that istaking place in thisarea. Asaresult, you will have to make an educated guess about
how and where you are going align and place the points along side the red guide curve. Take your time and
think about what you are doing and be sure carefully study each of the following screenshots.
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BEFORE

ThisRight Viewport screenshot shows the 9th Curve (Interp_09) with it's edit points displayed, the 10th Curve

that we are currently editing (Interp_10) again with its edit points displayed and aso the red guide curve
(Guide 10).
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ThisRight Viewport screenshot shows that the first set of points{( b - i) highlighted in purple} have been first
aligned with their sister points on the previous curve and then while holding down the Shift key dragged back and
placed just to the left of the red guide curve. Then the second set of points{(j - u) highlighted in yellow} have

been aligned with their sister points on the previous curve, but have been left resting just nearby for the time
being.
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This Right Viewport screenshot shows that the 2nd set of points set of edit points have now been dragged from
where they were resting along side their sister points on the previous curve a few moments ago, back toward the
red guide curve where they are now currently positioned.
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ThisRight Viewport screenshot shows that starting at about point (b ) I've now moved all the edit points
(highlighted in orange) on the 10th curve (Interp_10) just to the left side of the red guide curve, keeping the
points on the 10th curvein relative alignment with their "sister" points on the 9th whilst compensating for the
curvature of the head/neck by compressing the points. The main objective is basically to "straighten” out the
10th curvein order to make the overall editing of its points easier to accomplish.

« Now that al the points are located just about where they should be it just a matter of moving them all over
just slightly on to the red guide curve and into their final resting positions. Y ou should take your time doing
this, tweak and refine any points that you feel can placed even more accurately, you're bound to find afew.
When you've finished your model should resemble the following screenshot.
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This Right Viewport screenshot shows that I've now moved all the edit points (b - u) on the 10th curve
(Interp_10) to their final positions along the Y axis on the red guide curve, having made educated judgements as
to where they should go. Once done, I've then further tweaked and refined all the edit points ( b - u) making sure
that they line up well with the guide and carefully double checked my work. * Note -Pay attention to how the
points are becoming more compressed in the area where the neck meets the base of the skull.
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ThisRight Viewport screenshot shows a detailed close up of the 2nd set of edit points once they have been
moved into final alignment in the area of greatest compression within the jaw and neck area. Study the

relationships between the points on each of the curves shown, especially if you're having trouble trying to
establish placement.

Front is Fab

« Once you've completed the prior step, double check your work and then minimise the Right Viewport by
double left clicking its label.
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Reset the viewport by choosing the Zoom Extents icon™=| from the toolbar and clicking onit.
Maximise the Front Viewport by double left clicking on its label.
Zoom in tightly on points (b -i ).

We will now move points ( b - i ) into position. To do this, start with edit point ( b. ) left click on the point
-- it will highlight. Then, hold down the Shift Key, left click on the highlighted point and drag the point
until it meets with the red guide curve ( Guide_10) along the X axis while continuing to hold down the
Shift key.

Repeat the procedure for all the remaining points (j - u ) moving them along the X axisinto alignment
with the red guide curve.

L

o

Once completed, zoom out by choosing the Zoom Extents icon==| from the toolbar and clicking onit.

ThisFront Viewport screenshot shows points ( b - u) on the 10th curve (Interp_10) just prior to being dragged
toward the red guide curve ( Guide _10) along the X axis.
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Interp_10____

S

ThisFront Viewport screenshot shows points ( b - u ) on the 10th curve (Interp_10) after having been dragged
toward the red guide curve ( Guide _10) along the X axis. Take some time to pay particular attention to and study
the relationships between the points on curves 9 and 10. * Tip -- One common mistake that is often made is that of
confusing one curve for another. Be sure that the point or curve that you wish to edit isreally the correct one..!

Getting on Top

» Check your work and then minimise the Front Viewport by double left clicking on its label.

« If you've not done so aready, at this stage it would be a good ideato turn off all the edit points and then
turn them back on for the 10th curve only, thiswill prevent any possible confusion.

o Maximisethe Top Viewport by double left clicking onits label.

« Turn off the annotated dot labels. At the bottom of your screen you will see the Lower Satus Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Annotated Dots 1 and select the Off radio button -- click on OK
to Exit.

Zoom in tightly on the curve, carefully check to see how well the curve conforms to the guide.
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« Correct any misalignment, it is now fairly safe to move any offending points along either the X or Y axis --
to do so, left click on the misaligned point -- it will highlight. Then, hold down the Shift Key, left click on
the highlighted point and drag the point until it meets with the red guide curve ( Guide 10 ) along the X or
Y axis asrequired while continuing to hold down the Shift key. *Note -- Your results may vary!
Whether or not any adjustment is needed in the top view at al will depend on how accurately your point
editing went in the right and front views previously.

This Top Viewport screenshot shows an example of slightly misaligned points (* Note -- your results may vary)
on the 10th curve (Interp_10) just prior to being dragged toward the red guide curve ( Guide_10) along the X or
Y axis.

If you're confused about any of this and would like to see how | went about creating this curve then watch the
following movie:

Editing the 10th Curve
View an example movie Click Here
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Snapping things up on the 10th curve

The 10th curve has now been completed. Once again, test how well you've done overall at aligning the 10th curve
to the guide. Display the points on the guide curve and see how close you came with your edited points. Once
done, "snap" al of the 10th curves points to the guide.

« Minimisethe Front Viewport by double left clicking on its label.
« Maximisethe Right Viewport by doubleleft clicking onitslabel.

« Now we must unlock the Guide_10 curve so that we may select and display its points. At the bottom of
your screen you will see the Lower Satus Bar, right click on the Layer info box -- the Edit Layers
dialogue box will open.

« Inthe Namefield list find the layer called Guide 10 and select the ON radio button -- click on OK to Exit.

« Inany Viewport select the Guide 10 curve by left clicking on it.

» Display its edit points by choosing the Show edit points iconjj from the toolbar by left clicking oniit or
type the command: EditPtOn at the command line.

« Okay, and now the test -- take a close look, how close did you manage to come thistime..?

o Let'srefine the points still more. Once again, lock the Guide 10 curve so that we don't mess things up
while snapping. At the bottom of your screen you will see the Lower Status Bar, right click on the Layer
info box -- the Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Guide_10 and select the L ock radio button -- click on OK to
Exit.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- acheck will appear
indicating that it is now active. If any boxes are checked/active other than "Point" disable them now.

« Left click onthe X to Exit the Onsap dialogue.

« Temporarily turn off the background reference image by typing the command: HideBackgroundBitmap at
the command prompt.

« Starting with point (b.) zoom in on asmall group of points (about 3 is still good) and "snap" each curve
point to its associated point on the guide curve, it'simportant that you re-snap each point -- pay attention,
be sure not to miss any!
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« When you've finished working of the first group of 3 points choose and use the Pan View ico {1 from the
toolbar and pan the view a bit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).

L

« Zoom out by choosing the Zoom Extents All icon £, from the toolbar and clicking on it or typing the
command: ZoomExtentsAll at the command line.

« Minimisethe Right Viewport by double left clicking on its label.
« Carefully check over your work in all viewports.

« Restore the background reference image by typing the command: ShowBackgroundBitmap at the
command prompt.

« Disable any currently active Osnaps.

« Congratulations! -- you've now completed editing the 10th Curve.

Snapping it up
View an example movie Click Here

Table Ten - A list of points & coordinates for the completed 10th Curve -
Click Here

Testing the Surface

« Inthe Perspective Viewport, zoom in on points ( a- e) thiswill make it easier to select the curves.

« Unlock al curves by typing the command: Unlock at the command line. Once done, the curves should
revert to their normal state.

T
« From thetoolbar choose the L oft iconm or type the command: L oft at the command line.
« At the command line you will receive the following prompt: Select curvesto loft (point):
« Now, in the Per spective Viewport click directly on curves 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10.

« Asyou select each curve they should highlight, when you've finished selecting all 10 curves press Enter.
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« The Loft Options dialogue box should appear. Set the Style drop down box to L oose. Click on the Shaded
Preview box, atick should appear. Make sure the Do Not Simplify radio button is active and click on the
Preview button.

Hight

This All Viewport screenshot shows an example of aloose loft applied to the curves without a quick rendered
shaded preview.
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Herspective

This All Viewport screenshot shows an example of a surface created by lofting curves 1, 2, 3, 4, 5, 6, 7, 8, 9 and
10 using the "loose" type parameter with a quick rendered shaded preview.

Shutting Down the Scene

« Confirm that no Osnaps are currently active, disable any that are.
« Open the Edit Layers Dialogue box and turn off Guide 10.

« Confirm that Layer(s): Interp_01, Interp_02, Interp_03, Interp_04, Interp_05, Interp_06, Interp_07,
Interp_08, Interp_09 and Interp_10 are ON.

« Left click onthe Layer Info box at the Lower Status Bar, highlight the layer entitled SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

« Confirm that the newly created curve (Interp_10) has in fact been associated with the correct layer.
« Hide any pointsthat are currently displayed.
o Zoom Extents All.

« SAVEYOURWORK.!
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Summary of Lesson - Curve 10

| think you'll agree the probably the most difficult aspect of editing this curve is getting the points aligned
correctly in the areawhere they all compressin the lower jaw and neck. However, as you've seen it's quite
possible to figure out where they should go if you work with a consistent and systematic approach to the problem.

In this exercise we aligned the points that we were dragging with their sister points on the previous curves, just as
we have donein the earlier lessons. The main difference this time round was that instead of dragging the points
right back along the red guide curve straight away, we tried two different approaches.

Thefirst was to focus on the pointsin areas of the head where little or no compression along the curves was
taking place and to move those amost straight across, placing them just to one side of the red guide curve. Yes,
we could have placed the points directly on top the red guide curve at that that stage, but we didn't. Why not?
Wéll, I'll explain that in a moment.

The second approach was to align the points with their sisters and then to more or less leave them right there.
Why did we do this? Well, as you've witnessed in this and the previous lessons once you start dragging the points
around it becomes increasingly hard to identify points, that is unless you count and mark each of them on your
monitor with a non permanent water based marker or dry board pen (which isavery good idea by the way).
However, if you leave the points right along side their sisters, then it's quite easy to figure out straight away what
point it isthat you're working on -- that makes sense, doesn't it?

The primary reason for working in this manner is to alter the shape of our rotated curve from that of its original
profile into something more suitable for this particular location in the head. Quite simply, it's much easier to edit
and refine the alignment of the pointsif the curve you're working on is aready close to the shape you require. The
primary advantage to building a head by duplicating and rotating the main profile curve (as we are doing) is that
you get the same number of points on each curve. While the points at the top of head, the forehead and the upper
face are all pretty close to being where you want them as you continue to duplicate and rotate, those at the bottom
of the neck are way out.

Go To Next Lesson - Drawing the 11th Curve

RETURN to Top of page -- Click Here
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MOVIE
CREATING THE10TH! CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE10TH CURVE
PART ONE

To PLAY the example movie, double click below:
To watch PART TWO of thismovie -- click here.

To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE10TH CURVE
PART TWO

To PLAY the example movie, double click below:

To watch PART THREE of thismovie -- click here.
To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 1OTH CURVE
PART THREE

To PLAY the example movie, double click below:

To watch PART FOUR of thismovie -- click here.
To RETURN to the head shape tutorial -- click here.
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MOVIE
EDITING THE 10THI CURVE
PART FOUR

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
SNAPPING UP THE 1O0TH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TABLE TEN

POINT X AXIS Y AXIS Z AXIS
a- North Pole 0.000 0.000 0.000
Phantom point 1 2.421 5.201 -6.284
b - Head top 1 13.229 30.175 -27.060
c- Head top 2 23.471 50.574 -41.741
d- Head top 3 29.739 63.442 -60.394
e - Hairline 35.835 73.514 -81.716
f- Temple 34.937 76.200 -108.849
g - Browbone 31.564 71.572 -133.522
h - Crease of top eyelid 29.298 67.791 -144.748
| - Eyecentreline 28.106 66.375 -149.470
| - Under-eye area 27.285 65.038 -153.839
k - Bridge of nose 25.938 63.918 -157.345
| - Cheek apple 25.171 62.675 -159.932
m - Nose base, cheek bone 23.921 62.137 -162.869
n - Upr lip, cheek hollow 22.960 61.955 -165.992
0 - Centre of mouth, cheek hollow 22.232 62.383 -169.324
p - Lwr lip under, cheek hollow 21.909 62.560 -172.020
q- Tip of chin 21.587 63.070 -174.803
r - Jawline 21.472 63.770 -178.014
s - Nape of neck 21.138 65.337 -183.203
t - Neck 20.776 75.210 -198.129
Phantom point 2 23.537 95.435 -233.271
u - Base of neck 25.122 104.126 -233.470

RETURN to tutoria -- Click Here
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RETURN to previous lesson -- Click Here

THE 1TTH CURVE

Contents:

Scene Setup
Creating the 11th curve

Example Movie -- Creating the 11th Curve
Editing the 11th curve -- Something New in the Right View
Example Movie -- Editing the 11th Curve

Snapping things up on the 11th curve

Table Eleven - A list of points & coordinates for the completed 11th Curve
Testing the Surface

Shutting Down the Scene

Summary of Lesson -- Curve 11

Scene Setup

If you've not done so already start a Rhinoceros session by double clicking on the desktop icoﬁ the
application will begin.

Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

Confirm at the Lower Status Bar the currently active layer isentitted SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

The Layer entitled Annotated Dots 1 should be OFF.
The Layer entitled Interp_01 (the Profile Curve) should be ON.

The Layer entitled Interp_02 should be ON.
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« TheLayer entitled Interp_03 should be ON.

« TheLayer entitled Interp_04 should be ON.

« TheLayer entitled Interp_05 should be ON.

« TheLayer entitled Interp_06 should be ON.

o The Layer entitled Interp_07 should be ON.

« TheLayer entitled Interp_08 should be ON.

« TheLayer entitled Interp_09 should be ON.

« The Layer entitled Interp_10 should be ON.

« TheLayer entitled Guide 11 should be LOCKED.

« The Layer entitled Photopoints should be ON.

« TheLayer entitled Frozen should be LOCKED.

o TheLayer entitted SCENE START UP should be ON.

« When you've finished making your changes ( if any ) click on OK.

« All other layers should be set to OFF.

« Confirm that you can see the background image in the Front and Right viewports.
« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing ZoomExtentsAll at
the command line and pressing ENTER.
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Creating the 11th curve

Description: Offset 180 degrees from the original profile curve, the 11th curve begins at the top pole and defines
the very back of the head.

Y ou will create the 11th curve by rotation of the profile in much the same way as the 10th, however of al the
curves you've constructed so far thiswill be the easiest to create and edit.

« Hold down the Ctrl key and in Any Viewport select the Interp 02, Interp_03, Interp_04, Interp_05,
Interp 06, Interp_07, Interp_08, Interp_09 and Interp_10 curves by left clicking on them, then lock
the curves by typing L ock at the command line and then press Enter .

« Create anew layer-- At the bottom of your screen you will see the Lower Status Bar, right click on the
Layer info box -- the Edit Layers dialogue box will open.

« Left click onthe New button and in the Name field type: Interp_11.

« Move the cursor to the colour field, left click on the Colour field, the "Select a colour™ dialogue and colour
wheel will appear, choose a nice bright blue (i.e. R:0 G:0 B:255) then click OK.

« You will bereturned to the Edit Layers dialogue box again, left click on OK to exit.

« Return your cursor to the Status Bar at the bottom of the screen and left click on the Layer info box -- the
Layerslist will appear.

o LocateInterp_11inthelist (the oneyou created afew moments ago) and move your cursor over its name
(it will highlight) left click on it to make the layer currently active.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the End snap by left clicking on End -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "End" disable them now.

» Close the Osnap dialogue box by clicking on X.

o InAny Viewport Select the 1st curve (i.e. Interp_01) by left clicking onit -- it will highlight.

-~
« From thetoolbar left click on the Rotate 2D iconk or type the command: Rotate at the command line.

« At the command line you will receive the following prompt: Choose centr e of rotation (copy)
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« Type: copy at the command line and press Enter .

In the Right Viewport Move your cursor to point (a. -- X:0, Y:0, Z:0) on the first profile curve (i.e.
Interp_01) -- the cursor should snap to it, when it does left click.

« The system will respond with the following prompt at the command line: Angle or first reference point:

« Now, move your cursor into the Top Viewport and bring the cross hairs to about the 6 o'clock position
(near the bottom of the window) once you've done this press and hold down the Shift Key on your
keyboard -- the curve should align itself perfectly alongthe Y axis.

« Whilestill holding the Shift Key down, drag the cursor along the -Y axis about 130 units and left click.
« The system will then respond with the following prompt at the command line: Second r efer ence point:
« Rotate the curve anti-clockwise about 180 degrees and left click.

« PressEsc on your keyboard to complete the operation.

« Inthe Any Viewport select the newly rotated curve by left clicking on it -- it will highlight.

-
o Choosethe Layer Control Icon =1 from the tool bar by left clicking on it and holding down the key --

select the Change Layer Icon@ from the flyout.

« Select Interp_11 from the Pick layer for object dialogue -- it will highlight. Thiswill make certain that
Interp_11 has been associated with the correct layer.

« Click OK.

« Disable any currently active Osnaps.

L

o

« Choose the Zoom Extents All Viewports icon =2/ from the toolbar or type the command:
ZoomExtentsAll at the command line.

Creating the 11th Curve
View an example movie Click Here
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This All Viewport screenshot shows our original profile curve (A) after having been copied and rotated about
180 degrees on its centre and now located at position (L). (B) represents the now locked 2nd curve, (C) represents
the now locked 3rd curve, (D) represents the now locked 4th curve, (E) represents the now locked 5th curve, (F)
represents the now locked 6th curve, (G) represents the now locked 7th curve, (H) represents the now locked 8th
curve, (1) represents the now locked 9th curve (J) represents the now locked 10th curve (K) in red represents
where our newly rotated curve (L) should be positioned once the points have been appropriately edited.

Editing the 11th Curve
Something New in the Right View

Once again we are going to start off in the right viewport.
« Maximisethe Right Viewport if you've not done so aready by double left clicking on its label.

« Turn ON the annotated dot labels. At the bottom of your screen you will see the Lower Satus Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.

« |If you've not done so already, in the Name field list find the layer called Annotated Dots 2 and select the
L ock radio button -- click on OK to Exit.

e Unlock all the curves.
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« Now switch to the Per spective Viewport and maximise, let'slock curvesl, 2, 3,4, 5, 6, 7, 8, and 9 by first
holding down the Ctrl key and left clicking on them, then lock the curves by typing L ock at the command
line and then press Enter. When you've finished return to the Right Viewport and maximise.

« Display the edit points for the previous curve (Curve 10 - Interp_10) and the newly rotated curve
(Interp_11), select the curves by holding down the Ctrl key and left clicking on them -- they will highlight.

» Then choose the Show edit points iconﬁJ from the toolbar by left clicking on it or type the command:
EditPtOn at the command line.

« Lock the layer containing the 10th Curve (Interp_10).

« Minimise the Perspective Viewport by double left clicking on its label, then return to the Right Viewport.
« Maximisethe Right Viewport by double left clicking on its label.

o Zoom in on thefirst set of edit points(b-1i).

« Now lets begin by moving the first set of edit points (b - i) to do this, left click on apoint -- it will
highlight, now drag each point nearby and into alignment with their sister points on the 10th curve. *Note
-- Don't place the points directly on top of their sister points, rather place each point just to one side.* Tip -
Use the cross hairs of your cursor to aid in alignment.

« Pan the view to expose more the points in the lower face and neck area, then zoom in quite tightly on the
areawhere the points bunch up (j - u). Now concentrating on the second set of points(j - u) once again
move each point into alignment with its sister on the 10th curve. Again, don't place the points directly on
top of their sister points, rather place each point just to one side. Remember that your main objectiveisto
get the curve straightened out with all the points aligned in alogical and usable manner (see the following
screenshot entitled: "After" ).

« Now that we've completed moving each of the first set of edit points (b - i ) on the 11th curve over to their
sister points on the 10th, it's time to move them back along the Y axisto their final resting position along
the red guide curve. Once again as in the previous lessons you are going to have to make an educated
judgement as where exactly you should be placing each point along the red guide curve. Remember,
because you took the time to align each point with their sistersin the previous steps you're going to be very
close to where you need to be anyway, it's really only a matter of making compensations for the continued
compression of the points and the curvature of the head. (see the following screenshot entitled: "Completed
One" and study the relationships between the points). The main thing is don't worry, just take your time and
think about what you're doing. Be sure to use al the visual cues that are available to you and remember that
you can always do atest |oft.

« It'snow time to move the second set of edit points( j - u) using the same procedure as above. Take extra
carein the areas of greatest compression and it's agood ideato zoom in very tightly when working on that
section (see the following screenshot entitled: "Completed Two" and study the relationships between the
points).

And now for the really good news. Once you've completed the last step that's pretty much it for this phase of the
project. You don't have to do any further editing to this curve in the Front or the Right Viewports as the curve was
already perfectly oriented along the construction plane from the very beginning -- easy!
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Before

This Right Viewport screenshot shows the 10th Curve (Interp_10) with its edit points displayed, the 11th Curve
that we are currently editing (Interp_11) again with its edit points displayed and aso the red guide curve
(Guide_11).
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After

ThisRight Viewport screenshot shows the first set of points (b -i) highlighted in orange on the 11th curve
(Interp_11) which I've just moved into alignment with their "sister" points on the 10th (Interp_10). The same
procedure has been performed on the 2nd set of edit pointsaswell (j - u) highlighted in green The primary
objectiveis only to "straighten” out the 11th curve in order to make the overall editing of its points easier to

accomplish.
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Completed One

A ‘l:‘t‘_-t W -

This Right Viewport screenshot shows that 1've now moved edit points (b - i ) on the 11th curve (Interp_11) to
their final positions along the Y axis on the red guide curve, having made educated judgements as to where they
should go. Once done, I've then further refined all the edit points ( b - i ) making sure that they line up well with
the guide and carefully double checked my work.
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Completed Two

ThisRight Viewport screenshot shows that I've now moved edit points ( j - u) on the 11th curve (Interp_11) to
their final positions aong the Y axis on the red guide curve, having made more educated judgements as to where
they should go. Once done, I've then further refined all the edit points (j - u) making sure that they line up well
with the guide and carefully double checked my work for accuracy.

Editing the 11th Curve
View an example movie Click Here

Snapping things up on the 11th curve

The 11th curve has now been completed. Once again, test how well you've done overall at aligning the 11th curve
to the guide. Display the points on the guide curve and see how close you came with your edited points. Once
done, "snap" al of the 11th curves points to the guide just to stay in sync.

« Maximisethe Right Viewport by doubleleft clicking onitslabel.
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« Now we must unlock the Guide 11 curve so that we may select and display its points. At the bottom of
your screen you will see the Lower Satus Bar, right click on the Layer info box -- the Edit Layers
dialogue box will open.

« Inthe Namefield list find the layer called Guide 11 and select the ON radio button -- click on OK to Exit.

« Inany Viewport select the Guide 11 curve by left clicking onit.

« Display its edit points by choosing the Show edit points iconﬁj from the toolbar by left clicking oniit or
type the command: EditPtOn at the command line.

« Okay, here comes your test -- take a close look, how close did you manage to come this time?

o Let'srefine the points still more. Once again lock the Guide 11 curve so that we don't mess things up while
snapping. At the bottom of your screen you will see the Status Bar, right click on the Layer info box -- the
Edit Layers dialogue box will open.

« Inthe Namefield list find the layer called Guide_11 and select the L ock radio button -- click on OK to
Exit.

« Open the Osnap dialogue box by moving your cursor to the lower status bar and left clicking onitstitle.
The Osnap dialogue box will open, enable the Point snap by left clicking on Point -- a check will appear
indicating that it is now active. If any boxes are checked/active other than "Point" disable them now.

« Left click onthe X to Exit the Onsap dialogue.

« Temporarily turn off the background reference image by typing the command: HideBackgroundBitmap
at the command prompt.

« Starting with point (b.) zoom in on asmall group of points (about 3 is still agood number) and "snap" each
curve point to its associated point on the guide curve, it's important that you re-snap each point -- be sure
not to miss any!

« When you've finished working of the first group of 3 points choose and use the Pan View ico {1 from the
toolbar and pan the view abit further along the contour of the curve. Now start working on the next group
of 3 points and continue snapping. Continue this procedure until you've snapped all the remaining points (
b-u).

r_n

« Zoom out by choosing the Zoom Extents All icon 5, from the toolbar and clicking on it or typing the
command: ZoomExtentsAll at the command line.

« Minimisethe Right Viewport by double left clicking on its label.

« Carefully check over your work in all viewports.
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» Restore the background reference image by typing the command: ShowBackgroundBitmap at the
command prompt.

« Congratulations! -- you've now completed editing the 11th Curve.

Snapping it up
View an example movie Click Here

Table Eleven - A list of points & coordinates
for the completed 11th Curve Click Here

Testing the Surface

« Inthe Perspective Viewport, zoom in on points ( a- e) thiswill make it easier to select the curves.

« Open the Edit Layers dialogue box, locate the layer entitled: Annotated Dots 2 and turn it OFF. Locate the
layer entitled: Interp_10 and turn it ON. Once done, press OK to Exit.

« Unlock all the curves by typing the command: Unlock at the command line. Once done, the curves should
revert to their normal state.

« From thetoolbar choose the L oft icon@ or type the command: L oft at the command line.

« At the command line you will receive the following prompt: Select curvesto loft (point):

« Now, inthe Perspective Viewport click directly oncurves 1, 2, 3, 4,5, 6, 7, 8, 9,10 and 11.

« Asyou select each curve they should highlight, when you've finished selecting all 11 curves press Enter.

« The Loft Options dialogue box should appear. Set the Style drop down box to L oose. Click on the Shaded
Preview box, atick should appear. Make sure the Do Not Simplify radio button is active and click on the
Preview button.

o« Do aZoomExtentsAll.

« When you've finished looking at the surface press Cancel to Exit.
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Front

-

This All Viewport screenshot shows an example of aloose loft applied to the curves without a quick rendered
shaded preview.
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Top Perspective

This All Viewport screenshot shows an example of a surface created by lofting curves 1, 2, 3, 4, 5, 6, 7, 8, 9,10
and 11 using the "loose" type parameter with a quick rendered shaded preview.

Shutting Down the Scene

« Savethefile.

« Confirm that no Osnaps are currently active, disable any that are.

« Confirm that the newly created curve (Interp_11) hasin fact been associated with the correct layer.
« Open the Edit Layers Dialogue box and turn off Guide 11.

o Confirm that Layer(s): Interp_01, Interp_02, Interp_03, Interp_04, Interp_05, Interp_06, Interp_07,
Interp_08, Interp_09, Interp_10 and Interp_11 are OFF.

« Confirm that the layer entitled Photopointsis ON.
« Confirm that the layer entitled SCENE START UPisON

» Confirm that all other layers are OFF with the exception of Photopoints and SCENE START UP.
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Click OK to exit the Edit Layers Dialogue box.

Left click on the Layer Info box at the Lower Status Bar, highlight the layer entitled SCENE START UP
and click on it -- it should now become the active layer and its name should appear in the box.

Hide any points that are currently displayed.
Confirm that the background images (Front and Right Viewports) are visible.
Zoom Extents All.

SAVEYOURWORK.!

Summary of Lesson - Curve 11

If you're still with us by this stage in the tutorial then congratulations, you've come avery long way indeed! Y ou
have now managed to create a usable series of 11 NURBS curves that will become the framework for the surface
of our head. Although the previous exercises have not been easy, | think you will agree that this method of
constructing a head is far more manageabl e than trying to build one from a primitive. By constructing this head
one curve at atime we've only had to contend with alimited number of edit points at any given moment, thus
making it far easier to make adjustments in order to produce the desired shape.

Next Chapter - Click Here.

RETURN to Top of page -- Click Here

Written by Joseph R. Saltzman.

Co-produced in association with Steven Stahlberg
©1998-1999 Cinemagic Productions Limited. All Rights Reserved.
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MOVIE
CREATING THE 99T CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.

http://191.100.100.100/Rhinette/ch10_11/mbed_11a.htm [21/06/1999 14:13:45]



mbed_11th_edit_ptl.htm

MOVIE
EDTTING THE 99TH CQURVE
PART ONE

To PLAY the example movie, double click below:

To watch PART TWO of thismovie -- click here.
To RETURN to the head shape tutorial -- click here.
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MOVIE
ECTTING THE 49TH CURVE
PART TWO

To PLAY the example movie, double click below:

To watch PART THREE of this movie -- click here.
To RETURN to the head shape tutoria -- click here.
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MOVIE
EDITING THE 19T CURVE
PART THREE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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SNAPPING THE 11TH CURVI

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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TAERLE FLEVEN

POINT X AXIS Y AXIS Z AXIS

a- North Pole 0.000 0.000 0.000
Phantom point 1 0.000 5.742 -6.288
b-Head top 1 0.000 33.191 -26.815
Cc - Head top 2 0.000 56.883 -40.324
d- Head top 3 0.000 71.843 -59.078
e - Hairline 0.000 83.927 -81.268
f - Temple 0.000 85.612 -108.673
g - Browbone 0.000 81.216 -132.796
h - Crease of top eyelid 0.000 77.371 -143.822
I - Eyecentreline 0.000 75.782 -149.310
j - Under-eye area 0.000 74.072 -153.747
k - Bridge of nose 0.000 72.922 -157.045
| - Cheek apple 0.000 71.904 -159.386
m - Nose base, cheek bone 0.000 71.078 -161.890
n - Upr lip, cheek hollow 0.000 70.264 -164.206
0 - Centre of mouth, cheek hollow 0.000 70.508 -167.728
p - Lwr lip under, cheek hollow 0.000 70.832 -170.630
g- Tip of chin 0.000 71.241 -172.579
r - Jawline 0.000 71.639 -175.098
s - Nape of neck 0.000 73.080 -179.172
t - Neck 0.000 82.802 -194.303
Phantom point 2 0.000 104.577 -217.894
u - Base of neck 0.000 114.342 -227.064

RETURN to tutorial -- Click Here
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RETURN to previous lesson -- Click Here

HALF AND HALF

Contents:

Scene Setup
Half and Half

Trandating the Sinqularity

Mirror--Mirror

Krafty Kurves

Shutting Down the Scene

Summary of Lesson - Half and Half

Scene Setup

If you've not done so already start a Rhinoceros session by double clicking on the desktop icorE the
application will begin.

Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

The Layer entitled Annotated Dots 1 should be OFF.
The Layers entitled Interp_01 through Interp_11 should be ON.
The Layer entitled Photopoints should be OFF.

The Layer entitled Frozen should be LOCKED.
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The Layer entitled SCENE START UP should be ON and active.

All other layers should be set to OFF.

When you've finished making your changes ( if any ) click on OK.

Confirm that you can see the background image in the Front and right viewports.
Confirm that the grid display in the viewports has been disabled, if not turn it off now.
Confirm that no Osnaps are currently enabled, if any are disable them.

Confirm that no edit points are currently displayed, if any are hide them.

Zoom out all the viewports by selecting the Zoom Extents All icon. or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.

Half and Half

This Perspective View screenshot shows the 11 initial interpolated curves with edit points displayed.
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By this stage in the project you will now have completed creating and editing 11 of theinitial interpolated curves.
The screenshot above shows these 11 initial curvesin the Perspective Viewport. No doubt by now you will have
noticed that our 1/2 head looks asiif it has been extruded from a soft service ice cream machine, obviously we
need to correct this situation before moving on much further. With thisin mind our next task will be to trandlate
the singularity ( point a. ) and the phantom point lying between edit points ( a- b ) downward along the Z axis.
Thiswill create a much more natural shape for the skull and prevent our character looking like an inhabitant from
elsewhere in the universe.

r_1

o

If you've not done so aready, zoom out al the viewports by choosing the Zoom Extents All icon="2| from
the toolbar and right clicking or type the command: ZoomExtentsAll at the command line.

Create anew layer-- At the bottom of your screen you will see the Lower Satus Bar, right click on the
Layer info box -- the Edit Layers dialogue box will open.

L eft click on the New button and in the Name field type: Trans Curves.

Move the cursor to the colour field, left click on the Colour field, the " Select a colour” dialogue and col our

wheel will appear, choose a Dark Green (i.e. R:0 G:127 B:0) then click OK. Once done, click OK againto
Exit.

Make the new layer entitled Trans_Curves active.

In Any Viewport select al 11 interpolated curves by holding down the left mouse key and dragging the
fence out so that it encompasses them all -- they will highlight.

[ml |
Choose the Copy icon-2.8! from your toolbar or type the command: Copy at the command line.

The system will respond with the following prompt: Point to copy from ( Vertical InPlace):
TypeInand pressENTER.
With all the curves still highlighted enable the End Osnap.

=0
n
Choose the Moveicon2__ from your toolbar or type the command: Move at the command line.

The system will respond with the following prompt: Point to move from ( Vertical ):

In Any Viewport "snap" the cursor to the singularity point of all 11 interpolated curves at coordinates:
X:0.000, Y:0.000, Z:0.000 and l€ft click.

The system will respond with the following prompt: Point to move to:

Working in the Front Viewport, hold down the Shift key and "move" al 11 highlighted curves about 120
units along the X axis.
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e
« With all the moved curves still highlighted choose the Layersicon =1 from your toolbar, select the

Change Layersicon and right click -- the Layer for object dialogue box will open.
« Findthelayer entitled: Trans Curves, select it by highlighting and press OK to exit.
o Pressthe Esc key -- all the curves should no longer be highlighted and will now be a dark green colour.

« Onceagain, in Any Viewport select all 11 dark green copies of the original interpolated curves by holding
down the left mouse key and dragging the fence out so that it encompasses them al -- they will highlight.

O
n
« Choose the MoveiconZ__ from your toolbar or type the command: Move at the command line.

« The system will respond with the following prompt: Point to move from ( Vertical ):
« Inthe Top Viewport "snap" the cursor to the singularity point of all 11 copies and left click.
« The system will respond with the following prompt: Point to move to:

« Hold down the Shift key and move the copies back along the X axisto their original coordinates at
X:0.000, Y:0.000, Z:0.000 and left click to finish. NOTE be certain to watch the coordinate window on the
lower status bar carefully while moving!

» Pressthe Esc key to complete the operation -- once done the curves should no longer be highlighted.

» Open the Edit Layers dialogue box and turn OFF al the original interpolated curves ( Interp_O1 through
Interp_11). Once done, press OK to exit.

« Confirm that Interp_01 through Interp_11 are really off -- hold down your left mouse key and drag afence
around all the visible curves.

« The system will respond with the following prompt at the command line: Found 11 curves.
o Pressthe Esc key to finish.

« Saveyour work.

Translating the Singularity

Now at long last we can set about creating a more realistic shape for the top of the skull, however, in order to do
this we are going to have to move some edit points.

« InAny Viewport select all 11 curves by holding down the left mouse key and dragging the fence out so
that it encompasses them all -- they will highlight.
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« Digsplay the edit pointsfor all the curves by choosing the Edit Point On/Off icon- from the toolbar and
left clicking or type the command: EditPtOn at the command line and press Enter -- the edit points should
now be displayed.

« Maximisethe Right Viewport and Zoom in tightly on top 3 rows of points.

« Select the singularity by holding down the left mouse key and dragging the fence around it -- the point
should highlight.

This screenshot of the Right Viewport shows the first 3 rows of points. * Note--the singularity has been selected
(top point highlighted in yellow).

« Confirm that the End Osnap is still active, if not enableit.

Choose the Move icon- from your toolbar or type the command: Move at the command line.

« The system will respond with the following prompt: Point to move from ( Vertica ):

In the Right Viewport "snap" the cursor to the singularity point of all 11 copies and left click.

The system will respond with the following prompt: Point to move to:
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« Hold down the Shift key and move the singularity downward along the Z axis approximately 6.300 units
until the point is at about the same level as the second row of points and left click to finish.

» Pressthe Esc key to compl ete the operation -- once done the curves should no longer be highlighted.

Fight

This screenshot of the Right Viewport shows the singularity (highlighted in yellow) has now been moved
downward approximately 6.300 units and is now level with the 2nd row of edit points.

« IntheRight Viewport select al the points on the 2nd row (including the singularity) by holding down the
left mouse key and dragging the fence out so that it encompasses them all -- they will highlight.

o Disable all Osnaps.
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This screenshot of the Right Viewport shows all the points on the 2nd row (including the singularity) after having
been selected and prior to moving.

« Zoom out slightly so that you can see more of the head.

» Hold down the Shift key and left click on the currently highlighted points and drag downward along the Z
axis about 15.946 units.
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i

This screenshot of the Right Viewport shows all the points on the 2nd row (including the singularity) after having
been moved downward along the Z axis about 15.946 units.

» Pressthe Esc key to complete the operation.
« Zoom out using Zoom Extents All.
« Minimisethe Right Viewport by double left clicking on its label.

« Saveyour work.
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This All Viewport screenshot shows how your monitor should now |ook.

Mirror--Mirror

Having now created afar better shape for the top of the skull our half head is very close to being finished. Before
we refine the shape any further we are going to have to create another 11 curves. Don't panic or start freaking out
because you don't have to go through all of that nasty point pulling all over again. We can speed the modelling
process up by producing amirror copy for the opposite side of the head from the 11 curves that we've aready
created.

Now something that | should mention isthis. Real life human heads are never perfectly symmetrical which of
course is what you get when you make amirror copy for the other side as I'm suggesting that you do now. To a
large extent perfect symmetry in aface is adead giveaway that it's not real and something that is subconsciously
picked up by the brain. So, if you want to really create atrue to life photo realistic image you may want to
consider rather than making a mirror copy modelling the entire other side instead. Of course thiswill take alot of
time and the results may or may not be better, this depends a great deal of your current level of modelling skill.
The very advanced and highly experienced modellers amongst you may achieve better results by doing this,
however it is doubtful that anyone else will and it's hard to justify the extratime required.

« Turn al currently displayed edit points off by choosing the Edit Point On/Off icon rn‘}? from the tool bar
and right clicking or type the command: PtOff at the command line and press Enter -- no edit points should
now be displayed.
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« Select al 11 currently displayed curves by holding down the left mouse key and dragging the fence around
them -- the curves will highlight.

« Hold down the Ctrl key and left click the two front and rear profile curves (Interp_O1 and Interp_11) -- they
will become de-selected.

This All Viewport screenshot shows how your monitor should now look.

« Enable the End Osnap.

o Choose the Mirror iconﬂ from your toolbar and left click onit.
« The system will respond with the following prompt at the command line: Start of mirror plane:

« Movethe cursor to singularity at coordinates: X: 0.000 Y: -0.000 Z: -22.162 -- it should "snap" to this
location, when it does | eft click.

« The system will respond with the following prompt at the command line: End of mirror plane:
« The mirror image will now appear, pivoting upon the end snap at the singularity.

« Inthe Top Viewport, hold down the Shift Key and move your cursor about 50 units along the Y axis (as if
heading for 12 o'clock) then press Enter.
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This All Viewport screenshot shows how your monitor should now [ook having made a mirror copy.

« Pressthe Esc key to complete the operation.

« Saveyour work

Krafty Kurves

Okay, next we will copy and rotate the rear profile curve (Interp_11).

Maximise the Top Viewport by double Ieft clicking on its label.

] 4
Choose the Options icorJ from your toolbar and left click on it.

« Select the Modelling Aids tab and in the Ortho field tick the box and enter the value 2.0 in the Snap Every
field and click OK to exit.

Left click on Interp_11, it will highlight.
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~
o Choose the Rotate 2D iconL from your toolbar and left click on it.

« The system will respond with the following prompt at the command line: Centre of rotation (copy):
« At the command line type: copy and press Enter.

« Movethe cursor to singularity at coordinates: X: 0.000 Y: -0.000 Z: -22.162 -- it should "snap" to this
location, when it does | eft click.

« The system will respond with the following prompt at the command line: Angle or first reference point:
« Pressthe F9 key to turn on the grid snap.

« Hold down the Shift key and move the cursor along the Y axis 50 units, when you've done so left click.
» The system will respond with the following prompt at the command line: Second reference point:

« Rotate the curve 2 degrees and left click -- a new curve will appear.

« Once again, rotate the curve thistime 358 degrees and left click -- another new curve will be created.

» Pressthe Esc key to complete the operation.
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This Top Viewport screenshot shows how your monitor should now look.

5
« Choose the Options icor] from your toolbar and left click on it.

« Select the Modelling Aids tab and in the Ortho field un-tick the box and enter the value 90.00 in the Snap
Every field and click OK to exit.

« PressF9 to disable the grid snaps.
« Disable any currently active Osnaps.

« If you've not done so aready, left click on the rear profile curve (Interp_11) -- it should now be
highlighted.

o Choose the Copy icon. from your toolbar or type the command: Copy at the command line.
« The system will respond with the following prompt: Point to copy from ( Vertical InPlace):

o TypelnandpressENTER.

You've just created an exact copy of the rear profile curve (Interp_11) on top of itself -- that's why nothing looks
much different. Confirm that you have in fact done this correctly:
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« Select all the visible curve by holding down the left mouse button and dragging a fence around all the
curves -- they will highlight.

« The system should respond with the following prompt at the command line: Found 23 curves.
» Pressthe Esc key to compl ete the operation.
« Minimisethe Top Viewport by double left clicking onits label.

« Saveyour work.

Perspective

#

This All Viewport screenshot shows the head model as it should now ook on your monitor.
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Shutting Down the Scene

o Savethefile.

« Open the Edit Layers Dialogue box and confirm that the layer entitled SCENE START UPis ON and
assignit asthe ACTIVE LAYER.

« Confirm that the layer entitled Photopointsis ON.

« Confirm that the newly created layer entitled: Trans Curvesis OFF.

« Confirm that all other layers are OFF with the exception of Photopoints and SCENE START UP.
« Click OK to exit the Edit Layers Dia ogue box.

« Confirm that no Osnaps are currently active, disable any that are.

« Hide any edit points that are currently displayed.

« Confirm that the background images (Front and Right Viewports) are visible.

o Zoom Extents All.

« SAVEYOURWORK.!
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Summary of Lesson - Half and Half

In this lesson you've learned to move selected points and curves using the Move command. Prior to the exercise
the curves which make up our model all came to a single point (known as a singularity) which was rather
stretched out making our head look somewhat like it had been dripped from out of atap. We therefore set about
creating amore realistic and pleasing overall shape by trandating (moving) the singularity in addition to other
selected points downward along the Z axis. Once the 1/2 head had be appropriately adjusted we then created the
opposite half by using the Mirror command.

Y ou've seen that creating a mirror image is a good way of really speeding up the modelling process. While it may
not lead to the most Photorealistic results as human heads are never perfectly symmetrical it is generally the best
solution for most people with advantages far outweighing the disadvantages.

We aso created 2 new curves for our model by copying and rotating the rear profile curve (Interp_11) and
placing the copiesjust to either side with one of them at 2 degrees and the other at 358. Why did we create these
extra curves? Y ou find out soon when we create the surface in aforthcoming lesson!

Lastly you saw how to make an exact copy of an object on top of itself by using the Copy command with the
InPlace option.

In the next lesson we will learn to refine the shape of the head yet further using one of Rhino many powerful
commands.

Next Chapter - Click Here.

RETURN to Top of page -- Click Here
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RETURN to previous lesson -- Click Here

SMOOTIH GPERATOR

Contents:

» Scene Setup
o Smooth Operator

o Smoothing the Sinqularity

o Shutting Down the Scene

e Summary of Lesson - The Smooth Operator

Scene Setup

« If you've not done so aready start a Rhinoceros session by double clicking on the desktop icorg the
application will begin.

« Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

« Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

« Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

« TheLayer entitled Annotated Dots 1 should be OFF.
« The Layer entitled Photopoints should be OFF.

« TheLayer entitled SCENE START UP should be ON.
o TheLayer entitled Trans_Curves should be ON.

« All other layers should be set to OFF.

« When you've finished making your changes ( if any ) click on OK.
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« Confirm that you can see the background image in the Front and Right viewports.
« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All icona or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.

Smooth Operator

In the previous lesson we took steps to refine the head shape so that the top of the skull follows a more natural
curvature. Now that we've managed to get all the curves pretty close to their final shape all that remainsisto
tweak them just alittle bit more. Take alook at the following screenshot, now with the edit points displayed if
you look carefully you'll see that the forehead areaisjust a bit flatter than it should be. While the back of the head
is looking pretty good overall, there is a slight bump however, so room for improvement still exists. We will now
concentrate on sorting out all the points in the area with the blue highlight as seen in the Right Viewport below.

Rhino has a great command for "automatically" tweaking points and it's called Smooth. Smooth does just that, it
eases the tension between the points to a variable degree which you can set. Smooth can be areal life-saver under
certain circumstances and can sometimes quickly fix arippled or uneven surface that otherwise might take avery
long time using other editing methods. While smooth can sometimes seem like amagical solution, it isNOT and
you should exercise some caution when using it. I'm warning you, don't use smooth too much or you'll ruin your
work and I'd strongly recommend that you apply it sparingly under al conditions. If you over use smooth at the
very worst your model may not render correctly and at the very least may look featureless and without form --
yuck.

Another perfect use for smooth isto remove the singularity at the top pole of the skull which is something |
generaly like to do when modelling heads. When you get right down to it it doesn't matter if thereisahole up on
top because it gets covered up with hair anyway -- unless your character is going to be bald (not unlike myself). If
you can't live with the idea of there being a hole in your head you can always use an n-sided patch to plug it up
when you are done. More importantly however be aware that we are going to completely re-construct this head
with anew parameterisation a bit later on in the tutorial. So at the end of the day, hole or no hole will not matter
as we are not going to use the surface produced in the final model anyway. So why would | use smooth to remove
asingularity? Basically because using a command like scale to "open up" the points just simply will not work, but
smooth will and does a cracking job of it too!
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Smoothing the Singularity

This All Viewport screenshot shows the area of points we will focus on (highlighted in blue).

« Makethelayer entitled Trans_Curves currently active. To do thisleft click on the Layer Info Box at Lower
Status Bar, a dialogue box will open, find the layer entitled Trans_Curves, move your mouse over it as you
do it will highlight then left click on it. The dialogue box should close and the layer entitled Trans_Curves
should now appear in the Layer Info Box.

« Now right click on the Layer Info Box the Edit Layers dialogue box will appear. Find the layer entitled
Scene Start up and set it to OFF, then click OK to exit.

« If you've not done so aready, In Any Viewport select al the visible curves by holding down the left mouse
button and dragging the fence around them -- they will highlight.

» Display the edit points for all the curves by choosing the Edit Point On/Off icon- from the toolbar and
left clicking or type the command: EditPtOn at the command line and press Enter -- the edit points should
now be displayed as in the prior screenshot above.

« Maximisethe Top Viewport by double Ieft clicking on its label.

« Zoom in very tightly on the singularity and the 1st circular row of points (the phantom points).
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» Select the singularity by holding down the left mouse button and carefully dragging afence around it -- it
will highlight and your screen should look like the following screenshot:

In the screenshot above the Top Viewport has been zoomed in very tightly, focusing on the singularity (dead
centre) and thefirst row of points (the phantom points) which are highlighted in yellow. The singularity has been
selected by dragging a fence around it and is currently highlighted.

o From the Transform menu select Smooth or type the command: Smooth at the command line -- adialogue
box will appear asin the following screenshot:

Smooth

The Smooth dialogue box.
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« Leaving all the values at their default, press OK -- the dialogue box will disappear and in the Top Viewport
you will now notice that at the singularity the points have jumped outward, opening up into circle asin the

following screenshot:

This Top Viewport screenshot shows the the points at the singularity have now expanded and moved outwar d.

« Let'sopenit up just alittle bit more, press your right Mouse button (this should recall the last command
issued) and once again the Smooth dialogue box will appear. Once again, leaving all the values at their
default, press OK -- the dialogue box will disappear and in the Top Viewport you will now notice that at
the singularity the points have jumped outward even more, opening up into alarger circle asin the

following screenshot:
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This Top Viewport screenshot shows the result of continued smoothing.

Okay that's far enough, we don't want to go crazy and make the hole any bigger than it is now. If you look
carefully you may have noticed that the ends of all the curves seem to be curling back a bit. Don't worry about
this, we are going to resolve thisissue and clean up the overall shape of the top of the head in the next step.

« Minimisethe Top Viewport by double clicking on its label.
« Maximisethe Right Viewport by double clicking on it's label.

« Select al the points between the very top pole and row ( e.) by holding down the left mouse button and
dragging a fence around them. *Note -- select only these points, your viewport should now look like the
following screenshot:
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Hight

This Right Viewport screenshot shows that the pointsin rows ( a - e) have been selected and are currently

highlighted. * Note -- I've temporarily turned on the annotated dots just to make it easier for you to identify the
rows.

« Once again, from the Transform menu select Smooth or type the command: Smooth at the command line --
the Smooth dialogue box will appear.

« Leaveall values at their defaults and press OK. The dialogue box will disappear and the selected points
will smooth out, your viewport should now look like the following screenshot:
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This Right Viewport screenshot show the result of applying smooth the the selected points.

Compare the last two screenshots. It's clear to see that the overall shape of the top of the head has been vastly
improved by using the smooth command. The forehead now slopes at a far more pleasing and natural angle and
the back of the head no longer has an annoying flat spot. Tip -- do not be tempted by using smooth much more
than this, if you do it will probably ruin the shape of the head and it will wind up looking like alight bulb rather
than anything else. Truth betold, | rarely use the default smooth factor of 0.2 as| find this rather a high value
which is sometimes like using a sledgehammer to crack open a peanut. | usually use something like 0.02 and
apply it several times watching the results carefully as | do. If something goes wrong or starts looking bad I'll use
the Undo to get back again, having said that it's also avery good idea to save your file prior to using smooth and
create a back up just in case things go horribly wrong -- which they sometimes can do.

« Minimise the Right Viewport by double left clicking on its label.
« Pressthe escape key to de-select all edit points.

« Select the Zoom Extents All icon and right click or type the command: ZoomExtentsAll at the command
line -- your screen should now look similar to the following screenshot:
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Perspective

The above All Viewport screenshot shows all the edit points on all the curves have now been displayed.

Asyou can see there are now lot's of points making up our head about 529 of them! | think you can now
understand why we've constructed our head using this curve by curve method, quite plainly it's easier. Can you
seriously imagine trying to effectively edit the points any other way? Well not unless you enjoy driving yourself
completely crazy that is! Sure, as|'ve said before there are lots of ways to construct a head and thisis only one of
them. What | prefer about this method is that you can concentrate on a single curve at atime and you can then
choose to show or hide as my curves or points as you wish while working. Obviously the fewer points on your
screen at any one given moment the easier they are to work with as you just avoid loads of confusion as to what
exactly you're looking at.

Shutting Down the Scene

« Savethefile.

« Open the Edit Layers Dialogue box and confirm that the layer entitted SCENE START UPis ON and
assignit asthe ACTIVE LAYER.

« Confirm that the layer entitled Photopointsis ON.
« Confirm that the layer entitled: Trans_Curvesis OFF.

« Confirm that the layer entitled: Annotated Dots 1 is OFF.
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« Confirm that all other layers are OFF with the exception of those mentioned.
« Click OK to exit the Edit Layers Dia ogue box.

« Confirm that no Osnaps are currently active, disable any that are.

« Hideany edit points that are currently displayed.

« Confirm that the background images (Front and Right Viewports) are visible.
o Zoom Extents All.

e« SAVEYOURWORK.!

Summary of Lesson - The Smooth Operator

In this lesson you've seen that the smooth command in Rhino can be a powerful tool but one that should be used
with some degree of caution. Y ou've seen that smooth can be used to open up a singularity something that you
could not do using the scale command. In addition, we used smooth to "automatically" create a nice overall shape
to the top the portion of the head by applying it to selected points.

You'vereally come avery long way and we are now at the stage where our initial curves are complete for all
practical purposes -- you should be feeling pretty proud of yourself, you've accomplished agreat deal -- very well
done indeed..!

In the next lesson we will set about "skinning" the curves and creating the first "real" surface for our model --
now things start to get exciting!

Next Chapter - Click Here.
RETURN to Top of page -- Click Here
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RETURN to previous lesson -- Click Here

OGN THE SURFACE

Contents:

o Scene Setup
o Onthe Surface-- Plan A

o Starting Over -- Plan B

o Shutting Down the Scene

o« Summary of Lesson - On the Surface

Scene Setup

« If you've not done so aready start a Rhinoceros session by double clicking on the desktop icorE the
application will begin.

o Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

« Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

« Again, at the Layers Box on the Lower Status Bar thistime right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

« The Layer entitled Annotated Dots 1 should be OFF.
« The Layer entitled Photopoints should be OFF.

« The Layer entitled Frozen should be LOCKED.

« TheLayer entitted SCENE START UP should be ON.
« TheLayer entitled Trans_Curves should be ON.

« All other layers should be set to OFF.
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« When you've finished making your changes ( if any ) click on OK.

« Confirm that you can see the background image in the Front and Right viewports.

« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.

On the Surface -- Plan A

Now that we've edited all the curves and the shape has been sorted out, it'stime to create our first real surface and
see what our whole head looks like.

| am going to show you two ways to more or less do the same thing. The first way that | will show you involves
more work, takes more time, and produces less desirable results. Hey wait a minute, so why am | going to put you
to the trouble then? So that you learn yet another way of doing things -- that's why.

Actually, until McNeel and Associates re-vamped and improved the loft command this is how you had to
construct a closed surface using loose loft. The second way I'll show you produces better results, is faster and
much more sensible -- | guess that's why they improved it :-)

« Let'sbegin by creating a new layer-- At the bottom of your screen you will see the Lower Satus Bar, right
click on the Layer info box -- the Edit Layers dialogue box will open.

« Left click on the New button and in the Name field type: Secondary_Surf.

« Move the cursor to the color field, left click on the Colour field, the " Select a colour™ dialogue and colour
wheel will appear, choose a cyan like colour (i.e. R:0 G: 255 B:255) then click OK.
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« Makethelayer entitled Secondary_Surf currently active. To do thisleft click on the Layer Info Box at
Lower Status Bar, adialogue box will open, find the layer entitled Secondary_Surf, move your mouse
over it asyou do it will highlight then left click on it. The dialogue box should close and the layer entitled
Secondary_Surf should now appear in the Layer Info Box.

« Now right click on the Layer Info Box the Edit Layers dialogue box will appear. Find the layer entitled
Scene Start up and set it to OFF, then click OK to exit.

« Maximizethe Top Viewport by double left clicking on it's |abel.

« Zoom in tightly on the area surrounding the hole in the top of the head, your viewport should look like the
following screenshot:

This Top Viewport screenshot shows a detailed view of the region surrounding the now open singularity at the
top of the head.

« From thetoolbar select the loft iconm or type the command: loft at the command line.
« The system will respond with the following prompt at the command line: Select curvesto loft ( point ):

« Begin by picking each of the curves by left clicking on them while working in a clockwise direction and
starting with the rear profile curve (Interp_11).
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» Seethefollowing screenshot :

This Top Viewport screenshot shows all 23 curves and the sequence and direction in which you should pick them
for lofting by left clicking on them with your mouse. * Note-- the numbersin red for curves 10 - 23 are only placed

asthey are for purposes of clarity, so don't be confused. You should be picking each of the curves at about the
location of the yellow dots as seen in the screenshot.

« IMPORTANT --itisquitelikely that when you start by picking the rear profile curve (Interp_11) you will
see the following dialogue box:

Chooze One Ohject Ed

0K v | e |

This screenshot shows the " Choose One Object” dialogue box.
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« What this dialogue box istelling you is that Rhino can't be sure which curve you are trying to pick and that
the one currently highlighted is one of 3 possible objects that you might be trying to select. There are afew
really good reasons for this. Firstly the curves are very close to each other and this can confuse Rhino.
Secondly because we made an exact copy of this curvein aprevious lesson which is located directly on top
of itself, Rhino is saying "hey chaps, which of these do you want?' Okay then, ook at your screen, the
highlighted object is the current selection. Press the Next button to move incrementally through all the
possible objects. In our case we don't want object #1 because that's the front profile curve, so press Next.
That leaves us to choose either object #2 or #3, so which do we pick? Well, it does not really matter
because they are both exact copies of each other, so for the sake of being consistent choose object #2 and
press OK -- see the following screenshot:

g [ -
f 3 Curve

Prev | Mest

This Top Viewport screenshot shows the active Choose One Object dialogue box.

« Now continue picking each curve one by one in a clockwise manner -- as you do each will highlight in
turn.
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« VERY IMPORTANT: When you reach curve 22 al the curves will be lit, however, you still are not
finished. You MUST click once again on the curve you started out with! Actually you are not picking
the same curve, you're really picking the copy that is underneath it -- see how smart Rhino is to have
known that! Be aware that when you pick the curve you will not see any noticeable change in the viewport,
command line or anywhere else for that matter, so don't click more than once.

o Now press ENTER.

« Bright cyan lines should now be following on nearby the all the highlighted curves and the Loft Options
dialogue box should now have appeared -- see the following screenshot:

Loft Options %]
Sthyle: Sirnplify
ILDDSE j & Do naot simplify

r ild with |10 tral paint
[T Clozed loft - Eet.'mh:.l @th | -:gn rol paints
™ Shaded preview Refit within  [0.01 Lhits

'

ok |

This screenshot shows the Loft Options dialogue box.

« Make surethat you set the Style field to Loose. Make certain that the Do not simplify radio button has been
enabled. Leave all other options at their default values and Do NOT select closed loft option under any
circumstances..!

o Press OK to complete the operation.

« Minimizethe Top Viewport by double left clicking on its label and take alook at what you've now got in
all viewports -- your monitor should now resemble the following screenshot:
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This All Viewport screenshot shows that a new surface has now been created by the |oft command. Because we
selected a loose |oft type the surface does not follow the initial interpolated curves perfectly, thisis normal and
exactly what we want. We could have used a normal type loft which would have created a much tighter surface. If
we had done this we would have to spend a great deal of time smoothing out and creating a more rounded and
natural surface, something that we get almost every time from using loose loft. I've said it before and I'll say it
again, | love this command, its brilliant and something | wish more software applications would incor por ate.

Also despite the fact that our head looks like a closed surface, it is not. Now would be a good time to do a shaded
preview as in the following screenshot:
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Perspecthe

Frovel

This All Viewport screenshot shows a shaded preview of the surface created by the loose | oft.

Wow, now you've got to admit thisisreally starting to look like a human head and thisis exactly where al your
hard work really startsto pay off..!

Okay, we are almost done now there are just one little bit of magic we need to perform yet. Remember what | said
about the head not being a true closed surface well because of that we need to perform the following operation.

« Turn off the Trans_Curves layer -- right click on the layersinfo box at the lower status bar (you should
know how to do this by now).

« InAny Viewport select the new surface by clicking on the cyan lines -- it will highlight.
« From the Surface Menu choose Edit Tools, Make Periodic.
« The system will respond with the following prompt at the command line: Select edge to make periodic:

« IntheFront Viewport click on seam at the back of the head (i.e. at the location of the Interp_11 curve --
now hidden). See the screenshot below:
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This All Viewport screenshot shows where you should pick in response to the Select edge to make periodic
prompt. You'll notice that when you click in this location that the Choose One Object dial ogue box appears and
you can see that an edge has now been highlighted with directional arrows. You can choose either edge, it does
not matter which one you pick.

« Inresponse to the Choose One Object dialogue box press OK in respect to edge #1 of 2.

« When you do the highlighted edge and dialogue box will disappear. Y ou will then notice that the surface
seems to tighten up, especially at the back and there is now a much nicer more rounded shape being
produced.

« If you've not done so aready do a Zoom Extents All.

« Now isan excellent timeto SAVE YOUR WORK.

Just before we wrap this up this exercise let's do aquick render of all the viewports...

« From thetoolbar select the Shade All Viewports icon' and right click -- your monitor should now
resemble the following screenshot:
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Perspective

Fromt

Now | want you to really observe this head -- are you looking at it? Good. Right then, what do you see? It's looks
fairly good doesn't it? Yesit does, but it could look even better because thereis still room for improvement
(there's always room for improvement -- but not always time!). Take a look at the Top Viewport in the previous
screenshot. Notice how the sides of the head sort of come together at an angle at the rear, which makes it ook
pointy and a bitunnatural. We can fix this very easily by doing what we should have done in the first place so let's
start over.

Starting Over -- Plan B

« Pressthe spacebar to exit from the shaded mode.
« InAny Viewport left click anywhere on the Secondary_Surf -- it will highlight.
« Hit the delete key -- it's gone.

« Right click on the Layer Info Box at the lower status bar, then in the Edit Layers dialogue find the layer
entitled: Trans_curves and turn it on, then click OK to exit.

« Maximize the Top Viewport and zoom in tightly on the area surrounding the hole in the head.

« Hold down the Ctrl key and select the "anchor" curves just to either side of the rear profile curve -- they
will highlight.

« Hit the delete key -- they are gone. Don't feel bad we don't really need them anyway!
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Now select the rear profile curve by left clicking on it. Asusual expect to see the Choose One Object
dialogue box appear. When it does press Next until you're sure you've got the correct curve selected. As
you increment through one will be the Front Profile curve (DON'T SELECT THAT) and the other two will
be the rear profile (remember oneis a copy). Select either one of the rear profile copies, it does not matter
which one you choose just aslong asit isthe rear profile -- it will highlight, then press OK.

Hit delete -- it's gone.

Right, now we are ready to loft all the curves up again.

T
Choose the loft iconm from the toolbar or type the command: |oft at the command line.
The system will respond with the following prompt at the command line: Select curves to loft ( point ):

Once again, starting with the rear profile curve and working in a clockwise manner select each curve one
by one -- they will highlight.

When you come to the last curve and they are all highlighted press ENTER. Do NOT select the first curve
again asyou did earlier.

The Loft Options dialogue box will appear, thistime select style as Loose and enabl e the closed |oft option
by ticking the box. The do not simplify radio button should enabled -- click OK to complete the operation.

Minimize the Right Viewport.
Do aZoom Extents All.

In the Edit Layers dialogue box turn OFF the Trans_Curves layer (you should know how to do this now)
and press OK to exit.

In Any Viewport left click on the Secondary Surf -- it will highlight.
From the Surface Menu choose Edit Tools, Make Periodic.
The system will respond with the following prompt at the command line: Select edge to make periodic:

In the Front Viewport click on seam at the back of the head (i.e. at the location of the Interp_11 curve --
now hidden).

The Choose One Object dialogue box will appear, select either edge with Next, then press OK.

A periodic surface should now be produced and your monitor should resemble the following screenshot:
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Perspective

This All Viewport screenshot shows the new Secondary_Surf, this time produced without anchor curves and using

the options included in the Loft Options dialogue box such as closed.

Before After

Top Top
 J k 4

As you can see from these before and after screenshots, the shape of the head has now be considerably improved!
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Shutting Down the Scene

« If you've not done so aready press the ESC key to return to awireframe view.
o Perform aZoomExtentsAll.
« Savethefile.

« Open the Edit Layers Dialogue box and confirm that the layer entitled SCENE START UP is ON and
assign it asthe ACTIVE LAYER.

« Confirm that the layer entitled Photopointsis ON.

« Confirm that the layer entitled: Trans Curvesis OFF.

« Confirm that the layer entitled: Secondary_Surf is OFF.

« Confirm that all other layers are OFF with the exception of those mentioned.
« Click OK to exit the Edit Layers Dia ogue box.

« Confirm that no Osnaps are currently active, disable any that are.

« Hide any edit points that are currently displayed.

« Confirm that the background images (Front and Right Viewports) are visible.
o Perform aZoomExtentsAll.

« SAVEYOURWORK.!
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Summary of Lesson - On the Surface

In this lesson you've seen how to create a surface by lofting using the loose option. We then created a closed
surface using the Make Periodic command which will enable it to be further deformed without devel oping
troublesome kinks. Y ou may remember that in the previous lesson we created three new curves for our head, two
which were produced by copying the rear profile curve (Interp_11) and then rotating them to either side and one
which was an exact duplicate made inplace. So why did we do this? Because quite simply the new curveson
either side of the rear profile acted as anchors to hold the open surface more or lessin place whilst it was created.

The reason that we duplicated the rear profile curve in place (on top of itself) was so that we could attach the
other side of the open surface to it, thus creating a seam. So couldn't we just have created a surface by lofting only
with the 2 additional anchor curves and without the copied inplace profile curve and choosing the closed option?
Of course, and that's just what we did in the second example. Once again, you've seen almost without exception
that there are many ways to achieve similar results when working in 3D.

The fun really starts in the next lesson where you will learn how to create a mouth and plan for the entire
reparameterisation of the surface!

Next Chapter - Click Here.
RETURN to Top of page -- Click Here
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GOTO the NEXT LESSON

THE MOUTH
PART ONE

SKIPTO:
« TheMouth -- Part 2

o TheMouth -- Part 3
o TheMouth -- Part 4
o TheMouth -- Part 5
o TheMouth -- Part 6
o TheMouth -- Part 7
o TheMouth -- Part 8

Contents:

o Scene Setup
« TheMouth

e Where Do We Go From Here?
o Creating the 1st Mouth Curve
« Example Movie -- Creating the 1st mouth curve

o Projecting the Right |mage

« Example Movie -- Projecting the 1st mouth curve

« Example Movie -- Establishing the Curve Direction
o Rebuild It

« Example Movie -- Rebuilding the 1st Mouth Curve
« Shutting Down the Scene (optional)

Scene Setup

« If you've not done so already start a Rhinoceros session by double clicking on the desktop icorE the
application will begin.
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« Choose File, Open from the menu bar and double click on START_A.3DM in thefilelist, it will load and
open.

« Confirm at the Lower Status Bar the currently active layer isentitled SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

« Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

« The Layer entitled Photopoints should be OFF.

» The Layer entitted SCENE START UP should be ON.

« With the exception of those mentioned, ALL other layers should be set to OFF.

« When you've finished making your changes ( if any ) click on OK.

« Confirm that you can see the background image in the Front and Right viewports.

« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

r_

o

« Zoom out al the viewports by selecting the Zoom Extents All icon=4l or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.

The Mouth

Y ou are now about to begin one of the most important phases in the construction of your model, that of the mouth.
The mouth isacritical component for several reasons. Firstly, with exception of the eyes the mouth is one of the
most expressive and meaningful areas of the face, imparting emotion and feeling with smallest variation in pose
and movement. As humans our brains can detect the minuscule change in this area of the face, this is because
since birth we have been imprinted with what and how a mouth should look. As babies our mouth and mouths of
others have been of extreme physical and psychological importance and remain so throughout our lives. In terms
of the construction of our model the mouth isimportant for reasons of geometry and ultimately the decision asto
how we will approach construction our final model.
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Up till now we've been constructing our head using the north / south pole method, that isto say a pole at the top of
the head and a pole at the base of the neck. Asyou know thisis only one of many possible type of
parameterisation. Some other possible types of construction for spherical heads that you may be familiar with are:
pole at the ears and pole at the mouth, etc. Aswith so many thingsin 3D thereis no one perfect solution,
technique or method; some parameterisations just work better under certain circumstances and conditions. So then,
the important question you must ask yourself isthis: What do | plan on doing with this character that I'm creating
and what will it's ultimate use be?

Most other tutorials that you may have seen or tried already tend to focus on the north / south pole method. Thisis
acompletely acceptable way of building ahead and in fact that isjust what we've done so far. The main problem
with this type of head construction isthat if you plan on animating it and especialy if you plan on doing any type
of lip sync it can be highly problematic if not near impossible to get really good results. Now before you write me
to say "Well I've animated a north / south pole head with no problem -- what are you talking about?"' Yes| agree
with you, it can be done, I've done it myself, but the point is that in comparison you will get far better overall
results with lip animation using a head with a pole in the mouth. Again, as with everything 3D there are positive
and negative aspects to each type of construction method. With anorth / south pole head you can build in loads of
detail whichisgreat if you're just creating a still image. Just look at some of the north / south pole heads that have
been created by artists such as Jeremy Birn, David Gallagher, etc. and you'll soon see that this method can and
does produce outstanding photorealistic results.

That said, in my view the pole at the mouth method of parameterisation is afar more sophisticated and el egant
solution, especialy for purposes of animation. Why do | say this? Firstly, with the pole in the mouth the geometry
flowsin afar more efficient way, with the isoparms following the natural muscles of the face which around the
mouth run in aradial fashion. This method of construction has the added benefit of producing lighter models that
use far less geometry to describe the overall shape of the head. As aresult, less geometry means faster update
times and more interactivity when animating, something that simply has to be a good thing. On the down side, it is
far more difficult to build in detail especially in areas of the face such as the eyes and nose.

So armed with the knowledge that north / south pole heads don't animate as well as they might what are we going
to do? The simple answer is that over the course of this lesson and the next we are going to re-parameterise
(rebuild) our north / south pole head to one with radial flowing isoparms emanating from a pole in the centre of
the mouth instead, see the following screenshot:
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Front [ F

This Front Viewport screenshot shows the basic concept of radial isoparms emanating from a centre pole at the
mouth.

Where Do We Go From Here?

So where do we begin then? The process of converting amodel such as a head from one parameterisation to
another is can be a difficult and somewhat mind bending process. However, it needn't be too awful to contemplate
aslong as you think about exactly what have to do before you do it. During this phase, advance planning is your
ultimate key to success.

What are the considerations? We know that we want to have our curves emanating out from the mouth but where
will the opposite pole be placed? Good question, there are several places that it could be placed and of course one
that comesto mind is at the base of the neck. Asinteresting a concept as this might be, from a modelling
standpoint it is quite difficult to achieve and you could spend far too much time trying to do it. A far better and
easier strategy would be to place the pole at it's logical position of 180 degrees in the opposite direction which in
this caseis at the back of the head/neck nape area.

Okay now we know that we are going to have one pole at the centre of the mouth and the other at the back of the
head, now what?

The next logical thing to consider is how may isoparms we are going to need, that is how many curves are going
to emanate from the pole in the mouth?
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Again thisisavery good question and not easily answered. As with any NURBS modelling exercise the single
most important question to ask yourself is: "How FEW curves can | get away with using in order to produce the
shape that | want?' At the same time you want to be sure to always keep the isoparms that make up your geometry
as evenly spaced out as you can over the model generally.

Let's get started...

« Right click on the Layers Info Box at the Lower Status Bar, the Edit Layers dialogue box will open. Find
the layer entitled: Mouth_Guides 01 and turn the layer ON.

« Next, find the layer entitled: Mouth_Curve _Guide 01 EX and turn the layer ON, once done, press OK to
Exit.

Y our monitor should now resemble the following screenshot, a series of gold coloured isoparms emanating from a
point in the centre of the mouth and ared circular curve encompassing the mouth should have appeared.

At the end of the day, how many curves you can or can't get away with is largely down to your individual
modelling skill and experience, but again the fewer the better. In my experience atotal of 22 curvesisamost a
magic number, for me this nearly works every time -- again, see the following screenshot:

Front

|
This Top Viewport screenshot shows our proposed plan for atotal of 22 isoparms emanating from a pole at the
centre of the mouth. Note--This layer, (Mouth_Guides 01) is only arough guide.
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Right then, now that we know where we are going to place the poles and how many isoparms (curves) we intend
to be working with, the next phase is to actually create a mouth.

Y ou may have noticed that the prior screenshot I've drawn ared curve around the mouth shown on the background
image. This curve, Mouth_Curve Guide 01 _EX isatemporary guide for purposes of orientation that | will now
explain more about in a few moments.

Before proceeding any further consider something else of great importance. That is, in what position will the
mouth we create be in? Will it be open, closed, etc? Certainly the background reference image shows the mouth in
the closed position which for modelling purposesis not really ideal. | recommend that when modelling a head that
you consider constructing the mouth in aslightly open pose. Thereis good reason for this, asit will be far easier to
edit the mouth into other poses later on. | think you'll find that that it is generally more difficult when pulling
points to open up a closed mouth and have it look natural than it is to close the mouth down. So by modelling the
mouth in the semi open pose you get the best of both worlds.

Okay, so what is the story with that red curve that I've drawn around the mouth, why isit there and how did |
arrive at it?

Like | said earlier it's for purposes of orientation and since we are going to create the mouth in a slightly open pose
some adjustments are going to be called for, take alook at the following screenshot:

In this screenshot of the Front Viewport you will notice that red curve is defining both sides of the mouth -- right
and left, smply so that we know where they are. The upper half runsin a gentle arc along the top lip much as the
underlying natural muscle structure (Orbicularis oris) would do in life and then meets itself near the lower third of
the filtrum (that little dented bit in the upper lip) at the profile curve (now hidden). The lower half again starts at
both sides of the mouth following a gentle arc maintaining it's distance from the lower lips and meeting itself on
the upper chin at the profile curve ( aso now hidden).

About now some of you might be thinking, "Why not build the mouth from arevolved surface?' Y ou could
certainly do this, and in fact that is exactly how | used to go about it. Again, there are many ways to achieve
similar results when working in 3D and building a mouth from arevolveis as good a method as any. So why don't
we do that then? The problem with building a mouth from arevolve isthat it requires alot of point pulling and
unless you're really skilled at doing that the chances are it will take along time and the results will not be as
expected.
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Creating the 1st Mouth Curve

Okay, now that we have afirm strategy it's time to get down to the real business. The first curve that we will
create will mimic the red curve that encircles the mouth (asin the previous screenshot above) and you will want to
place each of the edit points at the location where the gold guides (radiating from the centre of mouth) intersect
with the circular curve.

« Maximize the Right Viewport by double left clicking on its label.

« Inthe Edit Layers dialogue, create a new layer and name it NU_Mouth_Curve 01, then set it's colour to a
very dark blue R:0, G:0, B:63, when complete press OK to Exit.

«» Left click onthe Layers Info Box at the lower status bar, find the new layer NU_Mouth_Curve 01 in the
list and select it by highlighting it with your mouse, when you've done so left click to make the new layer
NU_Mouth Curve 01 active.

« Zoom in tightly on the mouth area as required.

« Now letsdraw anew curve, from your toolbar choose the Interpolated Curve icongj and left click onit.

« Wewill now want to "trace" this new curve over the top of the red guide. Starting at the top lip and just
dlightly to one side of the guide place the first point by left clicking. Hint -- Leave alittle "tail" at the
beginning and end of the curve. Once you've done this continue tracing along the curve until you reach the
bottom placing enough points to keep the lines following each other faithfully Be aware that it does not
matter how few or how many points you place, what isimportant is that the tracing follows the guide as best
possible. When you've reached the bottom continue on just a bit further and place another point, then press
Enter to complete the operation. To see how this is done watch the following example movie:

Creating the 1st mouth curve
View an example movie - Click Here

Right then, the next step it to retrieve the surface that we built in the last lesson.

« Open the Edit Layers dialogue box, select the layer entitled: Secondary Surf and turn it ON, once done
click OK to exit -- the cyan coloured wireframe surface should now appear in the viewport. Y our screen
should now resemble the following screenshot:
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L ight |

ThisRight Viewport screenshot shows the temporary guide in red (Mouth_Curve Guide 01 _EX), the curve that
we just created (NU_Mouth_Curve 01) and the cyan coloured wireframe surface that we created in the last lesson
(Secondary_Surf).

Projecting the Right Image

We will now use as technique known as projection to "project” the curve that we just created in the Right
Viewport on to the Secondary _Surface.

« With your mouse, l€eft click on the slight overhang of the curve we just created NU_Mouth_Curve 01 to
select it -- it will highlight.

« From the toolbar choose the Project Curve to Surface icon ™= or type the command: Project at the
command line.

« The system will respond with the following prompt at the command line: Select object(s) to project onto:

« Now click on any one of the cyan lines that make up the wireframe surface Secondary_Surf -- it will
highlight.

» Press Enter to complete the command -- in afew moments something will have happened.
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« Minimize the Right Viewport by double left clicking on it's label.

« You should now see that anew circular curve has been created and is highlighted.

Projecting the 1st mouth curve
View an example movie - Click Here

« Select the wireframe surface Secondary_Surf by left clicking on it -- it will highlight.

Hid
« From thetoolbar choose the Hide ico o and left click on it -- the wireframe mesh will disappear from
view and your monitor should now resemble the following screenshot.

This All Viewport screenshot shows the temporary guide in red (Mouth_Curve_Guide 01 _EX), the"J" shaped
curve that we created earlier and the new circular shaped curve that was just created by projecting the "J* shaped
curve onto the wireframe surface (now hidden). Also visible are the gold coloured array of guide curves which are
emanating from a single point and will be essential tool for the next few steps.
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So asyou've just seenit is possible to take a curve and project it upon upon a surface which is a very powerful and
often used feature. Projecting curves upon a surface has many uses when modelling and it's a feature of Rhino that
you will no doubt use very often. Projecting a curve is especially useful when you need to determine the shape of a
curve that will lie upon a surface as we've just done. Some of the most common uses for projecting curves areto
create templates for trimming (cutting holes) in surfaces, such as for eyes, mouths, etc. Projection is aso very
useful if not absolutely essential in creating tangent surfaces or fillets for use in blending one object to another,
such asarms or legs to abody. The point is you can do alot with projected curves, they are very useful and you
should take the time to experiment with them.

Despite all the good things one can say about projected curves there is a dlight downside which can be seen quite
clearly in the next example...

« Makethe Front Viewport active by clicking in it with your mouse, then zoom in on the mouth area as
required.

« Inthe Front Viewport select the projected curve by left clicking on it -- it will highlight.

» Display itsedit points by choosing the Edit Points On iconu from the toolbar and left clicking on it --
your viewport should now resemble the following screenshot:

This All Viewport screenshot shows the projected curve with its edit points displayed.
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Wow, look at all those edit points! Asyou can see there are literally hundreds of the little blighters on this very
small curve, but where did they all come from? -- after al, the"J' shaped curve that was used to create the
projected curve only had afew pointsin total. Thisis precisely the downside to creating and using projected
curves -- they contain loads of edit points! The reason for thisis simple, even if the original curve that you use to
project with (in this case the " J") shaped curve has only afew points, when Rhino projects it needs to approximate
the shape and topology of the receiving surface so it uses loads of points because it's not quite smart enough to tell
ultimately which points are needed and which ones are not -- this still requires human intervention. Luckily for us
however, Rhino has some really neat commands that make this job very easy indeed.

By now I'm sure you can gather what is coming up next. Our main task shall now be to take the projected curve
with afew hundred points on it and reduce the number to atotal of 22 points only.

Why we've chosen 22 points should now be quite obvious -- it's the same number of isoparms (curves) that will
radiate from the mouth and we will use reconstruct our head with. Look at the Front Viewport, thisis what that
array of gold guide curves radiating out from the centre point are for. These gold guide curves will now help usto
place the points on the projected curve in alogical and evenly spaced manner. Before we can do that however, we
need to reduce the number of points on the projected curve.

One thing that you should be aware of isthat all NURBS curves have ain built direction to them. Some run
clockwise others run anti-clockwise depending on how they were drawn. Why is thisimportant? Well, when you
create a surface by lofting for exampleit is crucial that al the curves are running in the same direction. Suppose
you try and loft up two curves, one runs clockwise the other anti-clockwise what do you think the result will be?
The answer is atwisted bloody mess! Asarulewhen | create curves | alwaystry and draw them in a clockwise
manner, however sometimes one does forget. Luckily, Rhino has a command that will display the direction of a
curve so determining thisis easy.

Okay, but why is direction important to us now? Since we want to reduce the number of points from afew
hundred down to 22 we need to be able to keep the points spaced in arelatively logical way that will be useful to
us. After all if we just said, "Okay Rhino, reduce the points' it could choose any of the points on the curve to
delete and the resulting spacing could be less than ideal. With thisin mind, our objective isto tell Rhino where our
starting point will be placed, the direction in which the curve will run, and the number of points we need to use. It
will then be Rhino's job to keep the curve a close to it's current shape as possible using only 22 points.

All Viewports should be visible and the edit points for the projected curve should still be displayed.

o From the toolbar choose the Direction icon:J and left click onit.

« The system will respond with the following prompt at the command line: Select object for direction
display:

« IntheFront Viewport left click on the projected curve.

 You should now see some arrows appear on the curve, they might be pointing clockwise or anti-clockwise,
see the following screenshot:
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This Top Viewport screenshot above shows the projected curve running in a anti-clockwise direction.

We want the curve to run in a clockwise direction. If it is not, you can "Flip" the direction of the curve.

» The system should have responded with the following prompt at the command line: Press Enter to finish
viewing direction ( Flip ):

So, if your curveis not running in a clockwise direction then...

o TypeFlip and press Enter.

The arrows should now be heading in the opposite direction. Once you've got the curves heading in the correct
direction the next step is to set the start point.

» Maximize the Front Viewport by double left clicking on it, zoom in as required.

« Moveyour cursor the 12 o'clock position exactly where the vertical gold curve intersects with the projected
curve asin the following screenshot:
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E ™ Flace v cursor here,

« When you've aligned the cursor & arrow with the vertical guide left click to complete the operation -- the
arrows and cursor will disappear.

Establishing the Curve Direction
View an example movie - Click Here

Rebuild It

o From the Curve menu choose Edit Tools, Rebuild.
» Thesystem will respond with the following prompt at the command line: Select curvesto rebuild:

« Left click on the projected curve to select it, then press Enter -- the Rebuild Curve dialogue will appear, see
the following screenshot:
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Rebuild Curve |

Point count: [136) IEE 3:
Degree:; (3] |3 3:

W Delete input W Curent |ayer

QE. Cancel

This screenshot shows the Rebuild Curve dial ogue box.

« Enter the following values, Point count: 22, Degree: 3, Delete input (enable), Current layer (enable) asin
the screenshot above, then press OK to complete the operation.

« Theold curve will be deleted and a new curve should now appear.

« Left click on the new curveto select it and display it's edit points as in the following screenshot:

This All Viewport screenshot shows that the number of points on the projected curve has now been reduced from
hundreds to only 22 points..!

Asyou can see from the screenshot above we are now awhole ot closer to our concept, now it's a matter of
editing the points to match the desired configuration of points which we will cover in the next lesson.
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Rebuilding the 1st Mouth Curve
View an example movie - Click Here

Shutting Down the Scene

If you plan on continuing immediately to the next lesson then you can skip this procedure, however, we do
recommend that you save your scene now anyway. In the event that you wish to take a break and continue
working later, than please perform the following procedure:

o Savethefile.

« Unhide any objects that may no longer be visible. Type the command: Show at the command line and press
Enter.

« Open the Edit Layers dialogue box and...

o Turn ON the layer entitled: SCENE STARTUP and make it the active layer.
o Turn ON thelayer entitled: Photopoints.

o Turn OFF the layer entitled: Mouth_Curve Guide 01 EX.

o Turn OFF the layer entitled: Mouth_Guides 01.

o Turn OFF the layer entitled: NU_Mouth_Curve O1.

o Turn OFF the layer entitled: Secondary Surf.

o Press OK to complete the operation and exit.

o Perform aZoomExtentsAll.

« SAVETHEFILE.

Go to the NEXT PAGE
RETURN to Top of Page -- Click Here

Written by Joseph R. Saltzman.
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GOTO the NEXT LESSON

THE MOUTH
PART TWO
Contents:
e Scene Setup

Creating the 1st Mouth Curve -- The Outer Ring

Shutting Down the Scene (optional)

Scene Setup

If you've not done so already start a Rhinoceros session by double clicking on the desktop icorg the
application will begin.

Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

The Layer entitled Photopoints should be OFF.

The Layer entitled SCENE START UP should be ON.

The Layer entitled Mouth_Curve Guide 01 EX should be ON.
The Layer entitled Mouth_Guides 01 should be ON.

The Layer entitled Nu_Mouth_Curve 01 should be ON.
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« With the exception of those mentioned, ALL other layers should be set to OFF.

« When you've finished making your changes ( if any ) click on OK.

« Confirm that you can see the background image in the Front and Right viewports.

« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

r_"

o

« Zoom out all the viewports by selecting the Zoom Extents All icon=""2! or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.

Creating the 1st Mouth Curve
The Outer Ring

« Maximisethe Front Viewport by double Ieft clicking on its label.

o Setthelayer entitled: (Nu_Mouth_Curve 01) asthe CURRENTLY ACTIVE layer, do this by left clicking
on the layer box, highlighting the correct layer and clicking on it. Alternatively, you can also set it as active
by opening the Edit Layers dialogue box, locating the layer, placing atick in the leftmost column and
pressing the Apply button. Once done confirm that the layer is now active -- it should be now showing in
the Layers Info Box on the Lower Status Bar.

« Inthe Front Viewport, select the curve (Nu_Mouth_Curve _01) by clicking on it, then display its edit
points.

o Lock thelayersentitled: Mouth_Curve Guide 01 EX, Mouth_Guides 01.
« Zoomin asrequired.

« Starting with the point closest to the 12 o'clock position and working in a clockwise fashion, drag each
successive point to the location where the gold guide isoparms intersect with the new mouth curve
(Nu_Mouth_Curve 01), see the following screenshot:
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This Front Viewport screenshot shows the point (highlighted) on the new mouth curve (Nu_Mouth_Curve 01)
and where it should dragged to indicated by the red arrow. Working in a clockwise fashion, this procedure
should be repeated for each successive point until all points have been relocated at the locations where the gold
guide isoparms inter sect.

Once completed your monitor should now resemble the following screenshot:
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This Front Viewport screenshot shows the new mouth curve (Nu_Mouth_Curve 01) with each of its points
having now been dragged to the locations where the gold guide curves intersect.

« Once again, starting with the point at the 12 o'clock position and working in a clockwise fashion move each
of the points outward until they lie upon the red guide curve (Mouth_Curve_Guide 01 _EX) asin the
following screenshot:
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« Minimisethe Front Viewport by double left clicking on its label, zoom view as required.

Y our monitor should now resemble the following All Viewport screenshot:
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This All Viewport Screenshot shows the result of moving each of the edit points on the new mouth curve
(Nu_Mouth_Curve_01) in the FRONT VIEWPORT to now lie on top of the red guide curve
(Mouth_Curve _Guide 01 EX) while remaining aligned at the locations wher e inter section occurs with the gold
guide isoparms.

Okay things are looking better in the Front Viewport but the Top, Perspective and Right views tell adifferent
story. You can see quite clearly the curve will need to be further aligned in some of these views as well.

« Leavetheviewports asthey are, All Views should be visible.

« Now, starting with the point in 12 o'clock position in the TOP VIEWPORT hold down the shift key and
drag it along the Y axisuntil it isin alignment with the red guide curve and monitor your progressin each
of the viewports as you do. Continue this aignment procedure for the al the points on the top and bottom
of the mouth curve, HOWEVER, disregard the points at the sides as we will deal with those in the next
step. Y our monitor should now resemble the following screenshot:
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This All Viewport screenshot shows the result of having moved the edit points on the top and bottom of the curve
(highlighted in green) in the TOP VIEWPORT along the Y axis, the points should now conform the red guide

pretty well. Do not move the points at the sides of the curve (highlighted in yellow) as we will sort those out in the
next few steps.

« Now working in the Right Viewport, hold down the Shift Key and move the last few misaligned points

along the Y axisuntil they lie on top of the red guide curve. Once done your monitor should now resemble
the following screenshot:

http://191.100.100.100/Rhinette/ch15_17/headshape_mouth_02.htm (7 of 9) [21/06/1999 16:51:19]



headshape_mouth_02.htm

This All Viewport screenshot shows the new control point curve we've just drawn and edited. Notice how each of
the points on the new curve have been placed at the location where the radial guides (in gold) intersect with it.
Pay particular attention to the shape of the curve in the Right Viewport, note how it looks like a "J" that has been
tipped to one side. Look at its placement in relation to the face and notice how the bottom of the curve lies on the
upper chin not in the groove between the chin and the lower lip as you might expect. Thisis an "adjustment” that
has to be made because we are modelling the mouth in a semi open pose, not closed. Look closely at the Top
Viewport, notice how it looks a bit like a boomerang. Take some timeto really LOOK at what you've created and
to think about the proportions. Also, you will notice that when looking at the points in the right view they don't all
line up perfectly (i.e., they don't lie exactly on top of each other in this view) don't worry about this, it's fine and
not an issue that you should be too concerned with. You can tweak them and refine even further if you like, but it
isreally not necessary at this stage.

Shutting Down the Scene

If you plan on continuing immediately to the next lesson then you can skip this procedure, however, we do
recommend that you save your scene now anyway.

In the event that you wish to take a break and continue working later, than please perform the following
procedure:

o Savethefile.

« Unhide any objects that may no longer be visible. Type the command: Show at the command line and press
Enter.
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« Open the Edit Layers dialogue box and...

o Turn ON thelayer entitled: SCENE START UP and make it the active layer.
o Turn ON the layer entitled: Photopoints.

o Turn OFF the layer entitled: Mouth_Curve Guide 01 _EX.

o Turn OFF the layer entitled: Mouth_Guides O1.

o Turn OFF the layer entitled: NU_Mouth_Curve 01.

o Turn OFF the layer entitled: Secondary_Surf.

« Press OK to complete the operation and exit.

o Perform aZoomExtentsAll.

« SAVETHEFILE.

Gotothe NEXT PART
RETURN to the Top of Page -- Click Here
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THE MmOUTH
Contents:
e Scene Setup
o From Inside Out, The 6th Mouth Curve -- Planning
o Coming Up

Scene Setup

If you've not done so already start a Rhinoceros session by double clicking on the desktop icorg the
application will begin.

Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If it isactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

The Layer entitled Photopoints should be OFF.
The Layer entitled SCENE START UP should be ON.

The Layer entitled Mouth_Guides 01 should be LOCKED.
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« TheLayer entitted Nu_Mouth_Curve 01 should be ON. *NOTE -- If the original interpolated curve that
you drew in the previous lesson (i.e. the one used for purposes of projection and to create the curve
entitled: Nu_Mouth_Curve 01) becomes visible (check your Top and Perspective views) then do the
following: Either hide it by selecting it and typing the command: Hide at the command line or deleteit.
WARNING -- be careful, do not delete the Nu_Mouth_Curve 01 rather only the curve that was used to
createit!

« With the exception of those mentioned, ALL other layers should be set to OFF.

« When you've finished making your changes ( if any ) click on OK.

« Confirm that you can see the background image in the Front and Right viewports.

« Confirm that the grid display in the viewports has been disabled, if not turn it off now.
« Confirm that no Osnaps are currently enabled, if any are disable them.

« Confirm that no edit points are currently displayed, if any are hide them.

« Zoom out all the viewports by selecting the Zoom Extents All iconﬂ or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.

From Inside Out
The 6th Mouth Curve -- Planning

In order to avoid any possible confusion please be aware that we will be now working from the inside of the
mouth outward. For our purposes then, the innermost curve will be known as the 6th mouth curve and outermost
curve we will call the 1st mouth curve -- the opposite of what some people might expect. Then again, we are
British and we like being contrary just for the sake of it sometimes!

Right then, we've now created the curve the will make up the outside ring of the mouth. Now we need to think
about how we will actually go about creating the inner part. There are alot of waysto do this. Thiswill bea
rather short section, during which we will discuss the general planning of our two main mouth curves.

o Zoomin all viewports as required.

« Open the Edit Layers dialogue box, locate the layer entitled: Mouth_Curve_Guide 06, and turn it ON, then
press OK to exit.

« A small new curve will now appear.
« Hold down the Ctrl key and select the 1st and 6th mouth curves -- they will highlight.

« Display the edit points on each curve.
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« Your monitor should now resemble the following screenshot:

This All Viewport screenshot above shows the 1st outer mouth curve in dark blue (Nu_Mouth_Curve 01) and the
inner guide curve (Mouth_Curve_Guide 06 in light cyan).

Before we proceed any further, take some time to really study screenshot and investigate the important
relationships in each of the views:

1. Study the curves themselves -- notice how Mouth_Curve Guide 06 has been scaled down, it is much
smaller than Nu_Mouth_Curve 01. In addition, Mouth_Curve Guide 06 also islocated inward along the
Y axisin the Top, Perspective and Right views. Asyou saw earlier the outer curve (Nu_Mouth_Curve 01)
which when viewed in the Right viewport looks like a"J' tilted on an angle. Notice how the inner mouth
guideis also tilted on asimilar angle with their vectors running parallel to each other.

2. Study the points -- notice how the points on the inner and outer curves differ. While they are similar they
are by no means exact (thisislargely dueto the scaling). Have alook at how the points are aligned on the
inner curve in the Front Viewport, with the exception of the points at each side, notice how they almost line
up along the Z axis (highlighted in yellow) as in the following screenshot :
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This Front Viewport screenshot shows our proposed ideal point configuration for the innermost curve.

Okay, so how did | arrive at this configuration? Well trial and error mainly. It's pretty easy to figure out that both
the inner and outer curves will need to be situated in such afashion. To give you a better idea of what is going on,
allow meto perform aquick loft. I'll now create aloose type loft on the outer curve and the inner guide curve just
to give you an idea of the type of surface we are attempting to produce. Note -- you don't have to do this, rather,
just have alook at the following screenshot:
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This All Viewport screenshot shows a quick loose loft surface created by lofting the outer curve and the inner
guide curve. So what does thistell us then? Well, as you can see with the points configured as they are on each of
the curvestheisoparmsrunin a logical and well spaced manner, which is exactly what we want them to do. You
can see that unlike the background image that using this configuration of points and placement of curves the
mouth will be in a semi-open position, which is again just what we are after. The only real issue to be concerned
with hereis that with only these two curves the mouth and lips have no real depth or fullness (currently similar to
a potato chip).
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Coming Up

Our task is now to create a curve that will be areplica of the small guide curve (Mouth_Curve Guide 06). Under
normal circumstances and if | were working in an application other than Rhinoceros my first inclination would be
to make a copy of the curve and scale it down into roughly the correct position. While Rhino does contain several
different scaling functions/options there are afew problems with using them. Firstly, in our opinion the scale
functions to be found within rhino leave a bit to be desired. Thisis mainly dueto the fact that it is difficult, if not
near impossible to reproduce your exact actions when using scale, or at least 1've not found an easy way of doing
it because you can't choose or store an objects centre. So then, let's not bother we will just do it the old fashioned
way by ssimply copying and editing the 1st mouth guide curve.

Go to the NEXT PART
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MOVIE
CREATING THE 45T
MOUTH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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MOVIE
PROJECTING THE 95T
MOUTH CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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ESTABLISHING
THE DIRECTION
OF A CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.
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REBUILDING THE CURVE

To PLAY the example movie, double click below:

To RETURN to the head shape tutoria -- click here.

http://191.100.100.100/Rhinette/ch15_17/mbed_mth_01.htm [21/06/1999 16:51:29]



WWW.CMAGIC.CO.UK_headshape_mouth_04.htm
RETURN to previous page -- Click Here

GOTO the NEXT LESSON

THE MOUTH
PART FOUR

Contents:

o The6th Mouth Curve -- Execution

« Editing Pointsin the Front View

« Editing Pointsin the Top View

« Editing Pointsin the Right View

« Example Movie -- How to create the 6th Mouth Curve

e Summary -- A Few Thoughts

« Shutting Down the Scene

The 6th Mouth Curve -- Execution

« Turn off any currently displayed edit points.

« Open the Edit Layers dialogue box and create a new layer entitled: Nu_Mouth_Curve 06, leave its colour
at the default (black).

« Makethe new layer active by left clicking on the Layer Info box, highlight the item in the list and left click
again to exit.

(|
« Make acopy of the outer mouth curve (Nu_Mouth_Curve 01). To do this choose the copy icon-2-! from
the toolbar and left click, the system will respond with the following prompt at the command line: Select
objects to copy:

« InAny Viewport, select the outer mouth curve by left clicking on it (Nu_Mouth_Curve _01) -- it will
highlight, then press Enter. The system will respond with the following prompt at the command line: Point
to copy from ( Vertical InPlace):

« TypelN and press Enter to compl ete the operation.
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« Theouter curve should still be highlighted. Hint -- In the event that it is not, re-select it. When you do the
Choose One Object dialogue box should appear, select curve 2 of 2 and press OK.

« Now choose the Scale icor]ﬂj by left clicking on it, the system will respond with the following prompt at
the command line: Origin point (copy):

« Inthe Front Viewport move your cursor into roughly the dead centre of the curve and left click (you will
have to guess where thisis, Hint -- the place where al the gold guide curves originate is a good bet).

« The system will respond with the following prompt at the command line: Scale factor or first reference
point ( copy ):

« Hold down the Shift key and move your cursor outward along the X axis until you reach the side of the
curve, when you do left click.

« Now while still holding down the Shift key move your cursor in the opposite direction (inward) along the
X axis until you reach the side of the inner guide curve (Mouth_Curve Guide 06), when you do left click
again to complete the operation. Y our monitor should now resemble the following screenshot:

Ferspective

| Hight
NU_Mouth_Curve_01

Mouth_Curve_Guid

F4

L,

This All Viewport screenshot describes and shows the current locations of all the curves we will be working with
during this lesson.
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« Select the Nu_Mouth _Curve 06 by left clicking oniit -- it will highlight.

et
« Assign the curve to the currently active layer by right clicking on the Layer icon ™1 and choos ng the

Change Layer icon from the flyout and then left clicking onit. Select the Nu_Mouth_Curve 06 layer from
the list by highlighting it with the mouse. When you've done so, click OK to complete the operation.

« Hold down the Ctrl key and in Any Viewport select Mouth_Curve_Guide 06 and NU_Mouth_Curve 06
by left clicking on them with your mouse -- they will highlight.

« Display their edit points by choosing the Edit Points On iconﬁl from the toolbar and left clicking on it --
the points will become visible.

« Right click on the Layer Info box at the lower status bar -- the Edit Layers dialogue box will appear. In the
list find the layer entitled:
Mouth_Curve Guide 06 and LOCK it -- then click OK to exit.

« Maximise the Front Viewport -- double left click on itslabel to do so.

Y our monitor should now resemble the following screenshot :

Front

This Front Viewport screenshot shows the points being displayed on (Mouth_Curve Guide 06) and
NU_Mouth _Curve 06.

Editing Points in Front View

« IntheFront Viewport, starting with the point at the 12 o'clock position on the (NU_Mouth_Curve 06),
moveit so that it lies on top of its sister point on the (Mouth_Curve _Guide 06), zoom as required -- once
done, your monitor should now look like the following screenshot:
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This Front Viewport screenshot shows the point at the 12 o'clock position on the (NU_Mouth_Curve 06) has
now been moved on top of its sister point on (Mouth_Curve Guide 06).

« IntheFront Viewport continue working in a clockwise fashion and repeat this procedure for each
remaining point until they all lie directly on top of their sisters, zoom and pan as required. Once done, your
monitor should now resemble the following screenshot:

s - - ki —T
|: L | " o
. -
L =
e g

Front [ED

This All Viewport screenshot shows that the edit pointson (NU_Mouth_Curve 06) have now been moved so that
they all lie directly on top of their sister points on the guide curve (as seen from the Front View).

« Select the outer mouth curve (Nu_Mouth_Curve 01) by left clicking on it with your mouse -- it will
highlight.
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« Lock the curve by typing the command: Lock at the command line and press Enter to complete the
operation.

« IntheRight Viewport select (NU_Mouth_Curve _06) by holding down the left mouse button and dragging
aframe around the entire curve -- all the points on the curve should highlight.

« Hold down the Shift Key and move the curve along the Y axis until the points at the 12 o'clock position are
roughly aligned on both curves as in the following screenshot:

Mu_Mouth_Curve_086
Moved along Y axis

This All Viewport screenshot shows that the curve entitled: (NU_Mouth_Curve_06) has now been moved so that
the points located at roughly the 12 o'clock position on both curves (i.e., NU_Mouth_Curve 06 and the guide

curve) are aligned (as seen from the Top view). Hint -- watch the 12 o'clock point in the Top Viewport as you
move the object/points along the Y axis.

Editing Points in the Top View

« Maximisethe Top Viewport by double Ieft clicking on its label.

« Make sure the points are visible but not currently selected, (i.e., no points should be currently highlighted).

« Next, whilst holding down the Shift key begin to move each of the points on the top of

(NU_Mouth_Curve_06) downward along the Y axis and into alignment with their sister points on
(Mouth_Curve_Guide 06), zoom and pan as required.
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« Once done your monitor should resemble the following screenshot:

This Top Viewport screenshot shows that the edit points along the top of (NU_Mouth_Curve_06) have now been
moved downward along the Y axis and into alignment with their sister points on the guide curve.

« Now once again, whilst holding down the Shift key move each of the points on the bottom row of
(NU_Mouth_Curve_06) along the Y axis and into alignment with their sister points on
(Mouth_Curve_Guide 06) asin the screenshot below. HINT -- It is strongly advised that you zoom in
tightly on the points so that you can be sure that your alignment is as accurate as possible.

This Top Viewport screenshot shows that the edit points along the bottom row of (NU_Mouth_Curve 06) have
now been moved along the Y axis and into alignment with their sister points on the guide curve.

Editing Points in the Right View

« Minimisethe Top Viewport by double left clicking onits label.

« Maximisethe Right Viewport by double left clicking onits label.
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« Temporarily hide the background reference image by typing the command: HideBackgroundBitmap at
the command line and pressing Enter to complete.

« Zoom in very tightly on the curve and correct all misalignments that you find, panning the view as you
work from point to point. Take your time when refining these points as there will be quite afew corrections
that will need to be made.

« Once done, check your work in al the other views making sure that all the points still seem to be on target,
correct any that are not.

« When you've finished your monitor should resemble the following screenshot:

This Right Viewport screenshot shows that any misalignments with guide curve have now been corrected.

« Make surethat the Right Viewport is active and then restore the background image by typing the
command: ShowBackgroundBitmap at the command line and pressing Enter to complete.

« Minimise the Right Viewport by double left clicking on its label.

o Turn off (Mouth_Curve Guide 06) to do so, right click on the Layer Info box at the lower status bar -- the
Edit Layers dialogue box will appear. In thelist find the layer entitled: Mouth_Curve_Guide 06 and select
the OFF radio button.

o Turnoff (Mouth_Guides 01) and select the OFF radio button, then press OK to exit.
« Zoom Extents All to reset the viewports.
« Thiswould be agood timeto SAVE YOUR WORK if you've not aready done so.

 Your monitor should now resemble the following screenshot:
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This All Viewport screenshot shows the now completed 6th Mouth Curve.

Example Movie
How To Create the 6th Mouth Curve Click Here
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Summary -- A few thoughts

By this stage you might be thinking, "Hey wait a minute, wouldn't it have been easier just to snap all the points
rather than to align and move them in multiple views..?' The answer is, of course it would have been! So why
didn't we do that then? The reason is that you would not have learned anything by doing so, and after al next time
you go to create a mouth you're not going to have the luxury of having any guide curves to work from, so you
need how to manipulate the new curves and get the basic point alignment setup and correct without them.

Again, | must stress that there are many ways to create a mouth and thisis only one of many possible methods.

Y ou could have created the mouth by drawing a cross sectional curve and then creating arevolved surface which
then you could have edited into its final shape. Thisis a perfectly valid method and the one that | frequently used
until quite recently adopting this technique. The main problem with building from arevolveisthat you haveto
contend with afew hundred points all of which have to be pulled into place and it's a bit of an editing nightmare
inmy view.

The method that | am now showing you of creating a mouth by using a series of closed curves and then lofting
themisalittle unusual, fair enough. That said, it is quite easy to work with as you are only dealing with afew
curves at atime with alimited number of points on each curve. If you take alittle time to study each of the
curves, how they are placed and their relationships to one another you will soon see that thisis avery logica way
of constructing a mouth which can be easily altered to suit awide variety of head types and poses.

So now we've created the outer mouth curve and the inner mouth curve our next task will be to create the lips.

Shutting Down the Scene

If you plan on continuing immediately to the next lesson then you can skip this procedure, however, we do
recommend that you save your scene now anyway.

In the event that you wish to take a break and continue working later, than please perform the following
procedure:

o Savethefile.

« Unhide any objects that may no longer be visible. Type the command: Show at the command line and press
Enter.

« Unlock any currently locked curves by typing the command: Unlock at the command line and pressing
Enter.

« Open the Edit Layers dialogue box and...
o Turn ON thelayer entitled: SCENE START UP and make it the active layer.

o Turn ON the layer entitled: Photopoints.
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o Turn OFF the layer entitled: NU_Mouth_Curve 01.

o Turn OFF the layer entitled: Nu_Mouth_Curve_06.

« With the exception of those mentioned, all other layers should be set to OFF.
o Press OK to complete the operation and exit.

» Perform aZoomExtentsAll.

« SAVETHEFILE.

Go to the NEXT PART
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THE MOUTH
PART FIVE
Contents:
o Scene Setup

Get Lippy -- The Inner Lips (The 5th Mouth Curve)

Shutting Down the Scene

Scene Setup

If you've not done so already start a Rhinoceros session by double clicking on the desktop icorg the
application will begin.

Choose File, Open from the menu bar and double click on START_A.3DM inthefilelist, it will load and
open.

Confirm at the Lower Status Bar the currently active layer is entitted SCENE START UP. If itisactive
proceed to the next step, if it's not then make it active by left clicking on the layer box, highlighting the
correct layer and clicking on it.

Again, at the Layers Box on the Lower Status Bar this time right click on the box, the Edit Layers Dialogue
box will open. Confirm the following switches have been enabled or disabled:

The Layer entitled Photopoints should be OFF.

The Layer entitled SCENE START UP should be ON.
The Layer entitled Nu_Mouth_Curve 01 should be ON.
The Layer entitled Nu_Mouth_Curve 06 should be ON.

The Layer entitled Mouth_Curve _Guide 05 should be ON.
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The Layer entitled Mouth_Guides 01 should be LOCKED.

With the exception of those mentioned, ALL other layers should be set to OFF.

When you've finished making your changes (if any ) click on OK.

Confirm that you can see the background image in the Front and Right viewports.
Confirm that the grid display in the viewports has been disabled, if not turn it off now.
Confirm that no Osnaps are currently enabled, if any are disable them.

Confirm that no edit points are currently displayed, if any are hide them.

Reset all the viewports by selecting the Zoom Extents All iconﬂ or by typing the command:
ZoomExtentsAll at the command line and pressing ENTER.

Get Lippy -- The Inner Lips
The 5th Mouth Curve

Right click on the Layer Info box at the lower status bar -- the Edit Layers dialogue will appear.

Now, create a new layer entitled: Nu_Mouth_Curve 05, click on the New button and type:
Nu_Mouth_Curve 05 inthefield, then click OK to complete the operation.

Make the new layer active by left clicking on the Layer Info box, highlight the item in the list and left click
again to exit.

oo
Make a copy of the inner mouth curve (Nu_Mouth_Curve 06). To do this choose the copy icon-2.81 from
the toolbar and left click, the system will respond with the following prompt at the command line: Select
objects to copy:

In Any Viewport, select the inner mouth curve by left clicking on it (Nu_Mouth_Curve 06) -- it will
highlight, then press Enter. The system will respond with the following prompt at the command line: Point
to copy from ( Vertical InPlace):

Type IN and press Enter to complete the operation.

The inner curve should still be highlighted. If not, select the curve again by clicking on it -- the Choose
One Object dialogue box should appear. Choose object #2 of 2 and press OK.
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Maximise the Right Viewport.

Now choose the Scale icorJEJ by left clicking on it, the system will respond with the following prompt at
the command line: Origin point (copy):

In the Front Viewport move your cursor into roughly the dead centre of the curve (thisis about the point
where the gold guide isoparms Mouth_Guides 01 originate from) and left click.

The system will respond with the following prompt at the command line: Scale factor or first reference
point ( copy ):

Hold down the Shift key and move your cursor outward along the X axis until you reach the side of the
curve, when you do left click.

Now while still holding down the Shift key move your cursor in the same direction (outward) along the X
axis until the curve has grown to about the same size as the guide (Mouth_Curve _Guide 05), when you've
done this, left click again to compl ete the operation.

Select the inner mouth curve (Nu_Mouth_Curve_06) by left clicking on it -- it will highlight. Then type the
command: L ock at the command line.

Confirm that the new mouth curve (Nu_Mouth_Curve 05) has been associated with its layer, if not then be
sure to do so.

Minimise the Right Viewport.

Y our monitor should now resemble the following screenshot:
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Top

Mu_Mouth_Curve_0

Mu_Mouth Curve Guid
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|_y Mu_Mouth_Curve_06 |
lockedighosted

This All Viewport screenshot shows all the curves that we are currently working with and their current locations.

« Hold down the Ctrl key and left click on (Mouth_Curve_Guide_05) and (Nu_Mouth_Curve _05) -- they
will both highlight.

« Display the edit points for both curves by choosing the Edit Points On iconﬁl and left clicking.

« Typethe command: Lasso at the command line, the system will respond with the following prompt: click
or drag left mouse button to lasso - press Enter to select points:

« Inthe Top Viewport carefully draw acircle around (Nu_Mouth_Curve 05) and al of its displayed points
(WARNING -- don't include any of the points on the guide curve by mistake) closing the circle at the ends,
when you've done so press Enter to complete the operation -- al of the points on the curve should
highlight.

« Hold down the Shift key and in the Top Viewport move (Nu_Mouth_Curve 05) and all its displayed points
aong the Y axisuntil the point at the 12 o'clock position is roughly aligned with its sister on the guide
curve. Y our monitor should now resemble the following screenshot:

http://191.100.100.100/Rhinette/ch18_19/headshape_mouth_05.htm (4 of 9) [22/06/1999 08:47:02]



WWW.CMAGIC.CO.UK_headshape_mouth_05.htm

This Top View screenshot shows that all the points have been selected (using the lasso) on
(Nu_Mouth_Curve 05). Then whilst holding down the shift key all the points were moved along the Y axis until
the points located at roughly 12 o'clock on 5th mouth curve and the guide were in alignment with each other.

« Right click on the Layer Info box at the lower status bar -- the Edit Layers dialogue will appear.
o LOCK thelayer entitled: Mouth_Curve _Guide 05, press OK to exit.
« Maximisethe Front Viewport by double |eft clicking on its |abel.

« Now move each of the points on (Nu_Mouth_Curve_05) into alignment with their sister points on
Mouth_Curve_Guide 05, zoom and pan the view as required.

« Seethe following screenshots:

This Front Viewport screenshot shows how your monitor should look before moving the points.
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Fr

And this Front Viewport screenshot is how your monitor should look after moving the points.
« Switch to the Top Viewport and maximise it by double left clicking on its label, zoom the view as required.

« Now whilst holding down the Shift key, one by one move the points on the top and bottom of the curve
alongthe Y axis, until each have been aligned with their sister points on the guide.

« Seethefollowing screenshots:

This Top Viewport screenshot is how your monitor should look before moving the points.
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This Top Viewport screenshot is how your monitor should look after moving the points.

« Switch to the Right Viewport and Maximise it by double left clicking on its label, zoom and pan as
required.

« Carefully check the points and refine any misalignment you might find in this view.

« Once done, minimise the Right Viewport.

« At the command linetype: Unlock -- (Nu_Mouth_Curve 06) should become visible once again.
o Select (Nu_Mouth_Curve 06) and display its edit points.

« Your monitor should now resemble the following screenshot:
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This All Viewport screenshot above shows the outer mouth curve (Nu_Mouth_Curve 01), the inner lip curve
(Nu_Mouth_Curve_05) now edited so that its points lie directly on top of sisters on (Mouth_Curve_Guide 05)
and the inner mouth curve (Nu_Mouth_Curve_06). * Note the background image in the Right viewport has been
temporarily turned off for purposes of clarity. In addition, the gold guide isoparms (as seen in the Front
viewport) have been turned onin order to better illustrate the relationships between the points on
(Nu_Mouth_Curve 05) and (Nu_Mouth_Curve _06).

Take some time to study the relationships between the points, especialy in the Top and Front viewports. Also,
notice how the curves have been placed in relationship each other in the Right viewport.

Shutting Down the Scene

If you plan on continuing immediately to the next lesson then you can skip this procedure, however, we do
recommend that you save your scene now anyway.

In the event that you wish to take a break and continue working later, than please perform the following
procedure:

o Savethefile.

« Unhide any objects that may no longer be visible. Type the command: Show at the command line and press
Enter.
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« Unlock any currently locked curves by typing the command: Unlock at the command line and pressing
Enter.
« Open the Edit Layers dialogue box and...
o Turn ON thelayer entitled: SCENE START UP and make it the active layer.
o Turn ON the layer entitled: Photopoints.
o Turn OFF the layer entitled: NU_Mouth_Curve 0O1.
o Turn OFF the layer entitled: Nu_Mouth_Curve_06.
o Turn OFF the layer entitled: Nu_Mouth_Curve 05.
o Turn OFF the layer entitled: Mouth_Curve Guide 05.
o Turn OFF the layer entitled: Mouth_Guides 01.
« With the exception of those mentioned, all other layers should be set to OFF.
o Press OK to complete the operation and exit.
o Perform aZoomExtentsAll.

« SAVETHEFILE.

Gotothe NEXT PART
RETURN to the Top of Page -- Click Here

Written by Joseph R. Saltzman.
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CREATING & EDITING
THE 67H MOUTH CURVE
PART OGNE

To PLAY the example movie, double click below:

To RETURN to the mouth shape tutorial -- click here.

To watch PART TWO of thismovie -- click here.
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CREATING & EDBITING
WHE &6TH MOUTH CURVE
PART TWGQO

To PLAY the example movie, double click below:

To RETURN to the mouth shape tutorial -- click here.

To watch PART THREE of thismovie -- click here.
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CREATING & EDITING
WHE 6TH MOUTH CURVE
PART THREE

To PLAY the example movie, double click below:

To RETURN to the mouth shape tutorial -- click here.

To watch PART FOUR of this movie -- click here.
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CREATING & EDITING
WHE €TH MOUTH CURVE
PART FOUR

To PLAY the example movie, double click below:

To RETURN to the mouth shape tutorial -- click here.

To watch PART FIVE of thismovie -- click here.
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CREATING & EDITING
WHE 6TH MOUTH CURVE
PART FIVE

To PLAY the example movie, double click below:

To RETURN to the mouth shape tutorial -- click here.
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RETURN to previous page -- Click Here

GOTO the NEXT LESSON

THE MOUTH
PART S1X
Contents:
o Scene Setup

o The 4th M