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Chapter 1

Figure 1.1 The Color Management controls within
the viewport

Figure 1.2 The Preferences for Color Management

Figure 1.3 A shape node describes the shape of an
object and how it has been constructed; a transform
node describes where the object is located in the
scene.

Figure 1.4 You can rename nodes in the Hypergraph
through the context menu when you RMB-click.

Figure 1.5 The node network appears in the
Hypergraph. This shape node (myCubeShape)_is
connected to two other nodes, whereas the transform

Figure 1.6 Performing_a smooth operation on the
cube when construction history is activated causes a
new polySmoothFacel node to be inserted into the
node network.



Figure 1.7 The attributes of myCube’s transform
node have been keyframed. The keyframe nodes

appear in the Hypergraph.

accommodate numerous nodes and connections.

Figure 1.9 The various display modes,_starting with
locatorl in Default, nurbsSpherel in Full, and
locator2 in Connected mode

Figure 1.10 The input and output connections of the
two locators and the sphere are graphed in the Node
Editor.

Figure 1.11 Use the wire to connect the output of
one node to the input of another.

Figure 1.12 The Input Selection window specifies
which attributes can be connected between nodes.

Outliner

Figure 1.14 When the gunBarrels node is made a
child of the housing object, it inherits changes made
to the housing object’s transform node.

well as other types of nodes in the scene.

Figure 1.17 The icon in the upper right of the
interface toggles the visibility of the Channel
Box/Layer Editor.

Figure 1.18 The two tabs on the right side of the
screen allow you to switch quickly between the
Channel Box and the Attribute Editor.




Figure 1.19 The Channel Box displays the channels
for the currently selected object.

Figure 1.20 You can quickly “zero out” the Translate
and Rotate channels by Shift+clicking their fields and
entering 0.

Figure 1.21 Right-click the selected channels, and
choose Key Selected to keyframe just those specific
channels.

Figure 1.22 The Show/Hide Attribute Editor icon

interface.

Figure 1.23 The Attribute Editor contains tabs that
allow you to move through the connected nodes of a
network.

Figure 1.24 Right-clicking_an attribute field reveals
a menu with options for animating the attribute
value.

Figure 1.25 You can enter simple mathematical
expressions directly into a field in the Attribute
Editor.

Figure 1.26 Messages can be entered in the Notes
section at the bottom of the Attribute Editor.

Figure 1.27 The Maya viewport menu bar allows you
to choose between shading_ modes by toggling
buttons.

Figure 1.28 The text field at the top of the Create
tab allows you to filter the list of buttons. MMB-
dragging_a button on top of the Favorites section
adds the node to the Favorites.

Figure 1.29 The Hypershade organizes render nodes
and offers a workspace for constructing render node



networks.

Figure 1.30 Shaders all have shading group nodes
attached, which define how the shader is applied to
the geometry.

on the marking menu to choose Assign Material To
Selection.

Figure 1.32 Click the checkered box next to the
Color slider to open the Create Render Node window.

Figure 1.33 The grid texture appears on the cone
when the perspective view is set to Shaded mode.

Figure 1.34 The Material Viewer gives you a
rendered representation of your shader.

Figure 1.35 Change the Material Viewer to use the
mental ray renderer and a detailed lighting model.

Figure 1.36 The coneShader network has grown
with the addition of new nodes.

set the location of a new project directory and
determine its directory structure on your hard drive.

Chapter 2

Figure 2.1 Two joints are placed on the grid with a
bone between them.

Figure 2.2 Select the eyeAiml.oc locator and the
eyeBase object in the Outliner.

Figure 2.3 The Aim Constraint Options window

Figure 2.4 The eyes follow the position of the
eyeAiml.oc locator.

Figure 2.5 You can animate the antennae separately
or together based on the grouping of the




antennaAiml.oc locators.

Figure 2.6 When using_forward kinematics, each
joint inherits the rotation of its parent.

Figure 2.7 Inverse kinematics cause the joints in a
chain to rotate based on the position of a goal.

Figure 2.8 The settings for the IK Handle tool

Figure 2.9 The IK Handle tool creates a handle and
adds the IK solver for the front left leg.

Figure 2.10 Create a cross with an arrowhead at
each end using_a linear CV curve.

Figure 2.11 Move the CVs of the bodyCtrl curve
above the bugBody;_the pivot point of the curve
remains at the center of the bugBody.

animation.

Figure 2.13 Set a keyframe on the Translate Y
channel of the bodyCtrl.

Figure 2.14 Keyframes are represented on the
timeline by a thin red vertical line.

Figure 2.15 Select the leg-control circles.

Figure 2.16 Move the leg-control circles in toward
the center of the bug.

Figure 2.17 Hold down the Shift key,_and drag_the
timeline to select a range of keys.

Figure 2.18 You can copy keyframes directly onto
the timeline.

Figure 2.19 You can copy keyframes using_the menu
options in the Channel Box.




Figure 2.20 The curves on the Graph Editor
represent the interpolation of values between
keyframes for a selected object.

Figure 2.21 The icons for the tangent settings at the
top of the Graph Editor

Figure 2.22 The animation preferences are
established in the Preferences window.

Figure 2.23 The Graph Editor is in its own panel in
the interface; the keys for the bodyCtrl curve appear
as straight lines.

Figure 2.24 Switching to spline tangents adds a
slight overshoot to the animation curves. Notice how
the curve dips below the lowest value of some of the
keyframes.

Figure 2.25 Clamped tangents are similar to spline
tangents except for values that are very close. Here,
spline tangents (top image)_are converted to clamped
tangents (bottom image).

Figure 2.26 Move the third keyframe on the
bodyCtrl’s Translate Y channel to the left, closer to
the second keyframe.

Figure 2.27 The magnet icons turn on horizontal and
vertical snapping.

Figure 2.28 MMB-drag_the tangent handles to edit
the curve shape directly.

Figure 2.29 When you break the tangency of the
handles, you can move the tangent handles on either
side of the keyframe independently of each other.

Figure 2.30 Weighted tangents allow you to edit the
curves by pulling and pushing the tangent handles.




Figure 2.31 The Region tool is the fourth icon from
the left in the Graph Editor toolbar.

Figure 2.32 The Region tool stretches or shrinks the
distances between selected keys on the graph.

Figure 2.33 The Lattice Deform Keys tool creates a
lattice around selected keys to manipulate groups of
selected keys.

Figure 2.34 Lock the keys in between two markers.

Figure 2.35 Shift the keys for the various channels
back and forth in time so that they don’t occur on the
same frame. This creates a more natural motion.

Figure 2.36 Breakdowns are special keys that
maintain the proportions of the curve when
neighboring keys are edited.

Figure 2.37 Select the leftWingMotor object on the
side of the bug.

Figure 2.38 You can view how the keyframes will
cycle by choosing_View > Infinity. The animation
curve after the last keyframe is shown as a dotted
line.

Figure 2.39 Cycle With Offset adds an offset to the
cycle based on the value of the last keyframe.

Figure 2.40 The options for a playblast

the frames displayed in FCheck using the RMB.

Figure 2.42 The Set Driven Key interface lists the
driver objects at the top and the driven objects on the
bottom.

Figure 2.43 The Pre- and Post-Infinity values of the
Translate Z channel are set to Cycle With Offset so



that it continually steps as the bug is moved back and
forth.

Figure 2.44 Set an initial driven key on the
Translate Y and Translate Z channels of the five
remaining_legs.

Figure 2.45 Add variation to the movement of the

Graph Editor.

Figure 2.46 Draw and shape a curve in the scene.

Figure 2.47 The options for Attach To Motion Path
Figure 2.48 The bug_is attached to the motion-path

the length of the curve.

Figure 2.49 A motion trail is created based on the
bug’s keyframes.

Figure 2.50 A step tangent is used on the Translate
Y channel.

Figure 2.51 Use the marking menu to show the
frame numbers.

Figure 2.52 The curve can be clipped and faded to
make it easier to visualize.

Figure 2.53 The scene contains an animated cattail
and a motion path.

Figure 2.54 The options for the parent constraint

that the bug_is standing_on the cattail.

Figure 2.56 Set the weights of the parent constraint
and add a keyframe.

Figure 2.57 Edit the weights of the constraint on the
Graph Editor.




Figure 2.58 Create a new animation layer in the
scene, and rename it bounce.

disables a layer.

Figure 2.60 The Weight slider determines the
amount of influence the layer has over the animation.

Figure 2.61 When Layer Mode is set to Additive, the
animation of the two layers is combined.

Figure 2.62 Copy the BaseAnimation layer, rename
it bouncel, and move it below the other layers. Mute
all layers.

Figure 2.63 The Fl.eftl.egAnim layer is parented to
the legAnim layer.

Figure 2.64 Remove the Rotate and Scale channels
from the animation layer.

Figure 2.65 The options for merging_layers

Figure 2.66 The merged animation curve is
displayed in the Graph Editor.

Figure 2.67 The Grease Pencil icon is positioned
under the Lighting menu.

Figure 2.68 The Add Frame icon is the first one on
the Grease Pencil toolbar.

Figure 2.69 Draw an arrow with the marker.
Chapter 3

Figure 3.1 Moving_one of the vertices upward
creates a fold in the surface.

Figure 3.2 Three polygons are extruded from the
same edge.



Figure 3.3 Another type of nonmanifold surface is
created when two polygons share a single vertex.

Figure 3.4 The face normals are indicated by green
lines pointing from the center of the polygon face.

Figure 3.5 The normal of the second polygon is
flipped to the other side.

Figure 3.6 From left to right, a polygon cube is
smoothed two times. Each smoothing operation

smooth mesh preview with wireframe, and the
smooth mesh preview without wireframe.
Figure 3.8 Pulling apart the control vertices at the

top of a NURBS sphere reveals that one side of each
patch had been collapsed.

Figure 3.9 The top image shows a selected curve
point on a curve, the middle image shows the curve

shows the curve with CVs and hulls displayed.

Figure 3.10 A linear curve has sharp corners.

Figure 3.11 The shape of a NURBS surface can be

the Move tool.

Figure 3.12 Hulls can be selected and repositioned
using_the Move tool.

Figure 3.13 A linear NURBS surface has sharp
corners.

Figure 3.14 A character is created from a series of
NURBS patches stitched together.



Figure 3.15 The point on a NURBS surface where
the seams meet is indicated by displaying the surface
origins.

Figure 3.16 Use the View menu in the panel menu
bar to add an image plane to the camera.

Figure 3.17 The options for the image plane are
displayed in the Attribute Editor.

Figure 3.18 Position the image plane to sit on top of
the grid plane.

Figure 3.19 Draw six curves to represent each bar
on the bicycle frame.

Figure 3.20 Using Snap To Curve, move the
primitive NURBS circle to the start of the bicycle
frame’s curve.

Figure 3.21 The settings for the Extrude options

Figure 3.22 The curves’ components are used to
determine the components of the extruded NURBS
surface.

Figure 3.23 The Scale attribute in the extrudel
history node allows you to taper the extrusion.

Figure 3.24 Position a new NURBS circle at the top
of the fork curve.

Figure 3.25 Extrude the fork for the front tire.

Figure 3.26 The extruded surface is shearing as a
result of changing the position of the U CV.

Figure 3.27 The orientation of the NURBS circle has
been corrected, eliminating any shearing.

Figure 3.28 Pinching_can occur around areas with a
high degree of curvature.




Figure 3.29 The number of spans in the construction
curve was rebuilt from six to eight.

Figure 3.30 Add a new image plane to use as
reference for the seat.

Figure 3.31 Draw a curve at the thickest part of the
seat.

Figure 3.32 Shape the curve loosely to match the
bike seat.

Figure 3.33 Transform the curves to match the
reference images.

Figure 3.34 The duplicated curves are selected in
order from right to left, and then a loft surface is
created.

Figure 3.35 The CVs of the loft, selected and
repositioned to match the reference images

Figure 3.36 Use these settings to create a mirror
image of the seat.

Figure 3.37 The options for Attach Surfaces
Figure 3.38 Convert NURBS To Polygons Options

Figure 3.39 The NURBS surface converted to
Rolygons

Figure 3.40 A polygon torus and cube have been

intersection (right)_operations.

Figure 3.41 Select the ends of the two largest parts
of the bike frame.

Figure 3.42 Scale the ends of the pipe to make them
flush with each other.

Figure 3.43 Use Intersection to join the two parts of
the frame together.




Figure 3.44 Position and alter the cylinder’s
construction history.

Figure 3.45 Scale the ends of the frame pieces to fit
inside the primitive cylinder.

Figure 3.46 Insert an edge loop into the cylinder.

Figure 3.47 Insert two more edge loops into the
cylinder.

Figure 3.48 Use a union Boolean to weld all three
parts together.

Figure 3.49 A preselection highlight is activated
when using the Target Weld tool.

Figure 3.50 The bike frame has been cleaned of
stray vertices.

removed.

Figure 3.52 Use the Create Polygon tool to draw a
custom shape.

Figure 3.53 Position a primitive cylinder in the
screw hole of the tab.

Figure 3.54 Delete the faces of a cylinder to create a
disc.

Figure 3.56 Translate the edges in the x-axis to meet
the edge of the tire hanger.

Figure 3.57 Scale the edges to make them coplanar.

Figure 3.58 With the Multi-Cut tool, you can draw
divisions inside existing faces.

Figure 3.59 Use the Multi-Cut tool to add a division




Figure 3.60 Add divisions to round out the interior
and exterior of the tire hanger.

Figure 3.61 Divide the geometry to get rid of any n-
gons.

Figure 3.62 Select the middle vertices by the
connection point of the combined object.

Figure 3.63 Weld half of the vertices to a single
vertex.

Figure 3.64 Snap the tire hanger to the center line
of the bike frame.

Figure 3.65 Insert an edge loop down the middle of
the thickness of the tire hanger.

Figure 3.66 Delete the four faces closest to the
lower bar of the bike frame.

Figure 3.67 Select the border edges.

Figure 3.68 Change the number of divisions in the
bridge to 1.

Figure 3.69 Bridge the top section of the frame.

Figure 3.70 Mirror the frame across the z-axis using
the Mirror Cut tool.

Figure 3.71 The finished version of the bicycle
Chapter 4

Figure 4.1 Simplified drawings have been created
for the front and side views of the concept.

Figure 4.2 A smoothed polygon cube placed roughly
in the same position as the torso in the side view

Figure 4.4 Select four faces on the right side of the
shape.



Figure 4.5 Extrude the selected faces to match the
reference material.

Figure 4.6 Scale the faces in the y-axis.

Figure 4.7 Shape the vertices of the pelvis with the
Move tool.

Figure 4.8 Choose the faces at the top of the pelvis.

Figure 4.9 Extrude the top of the torso upward in
the y-axis.

Figure 4.10 Select the four faces needed to extrude
the leg.

Figure 4.11 Extrude the leg in the local z-axis.

Figure 4.12 Shape the end of the leg_extrusion to
match the reference material.

Figure 4.13 Shape the torso in multiple views.

Figure 4.14 Extrude the faces up to the character’s
waist.

Figure 4.15 Add a couple of extrusions up to the
character’s armpit.

Figure 4.16 Position the extrusion so that faces can
be extruded down the length of the arm.

Figure 4.17 Select the faces in the middle of the
torso.

Figure 4.18 Position the geometry to line up with the
shoulders.

Figure 4.19 The selected faces show the geometry’s
surface flow.

Figure 4.20 Extrude faces to create the ankles.

Figure 4.21 To insert an edge loop, MMB-click in the
middle of a loop.



Figure 4.22 Add another edge loop.

Figure 4.23 Slide the edge loop to fit with the calf
muscle.

Figure 4.24 Add an edge loop to either side of the
character’s center line with Offset Edge L.oop.

Figure 4.25 Use the Create Polygon tool to draw the
shape of the eye.

Figure 4.26 Add another extrusion to form the upper
eyelid.

Figure 4.27 N-gons smooth poorly and should not be
used (left). The geometry without the n-gon is much
better shaped (right).

Figure 4.28 Create a single-quad face for the chin.

Figure 4.29 Draw a curve to plot the laugh line.

Figure 4.30 Shape the laugh line to match the
character reference in the side view.

Figure 4.31 Increasing_the extruded divisions helps
the geometry follow the curve.

Figure 4.32 Rebuild the curve using_the same
number of spans in the curve.

Figure 4.33 Use two divisions for the bridge.

Figure 4.34 Volume falloff mode (left) versus Surface
falloff mode (right)

Figure 4.35 The Brush section controls the main
functionally of the sculpting tool.

Figure 4.36 The Falloff controls

Figure 4.37 You can create unique sculpting _tools
with the use of stamps.

Figure 4.38 Delete the top section of the cylinder.



Figure 4.39 Use the Move tool to force the surface
to snap to the hand.

Figure 4.40 Shape four more cylinders for the other
fingers.

choose Quad Draw from the Modeling Toolkit.

Figure 4.42 Extend the edge loops on each of the
fingers.

Figure 4.43 Shift the surface flow of the thumb to
align with the index finger.

Figure 4.44 Hold Shift to generate quads between
existing_faces.

Figure 4.45 Insert three edge loops between the
thumb and index finger.

Figure 4.46 Drag_a new loop from the index finger.

three times.

Figure 4.49 Click to create a green dot where you
want a new vertex.

Figure 4.50 Drag_ in the empty space to draw new
faces.

Figure 4.51 The polygons for the model on the left
have been reduced.

Chapter 5

Figure 5.1 Joints are positioned based on the shape
of the object they are meant to deform.

Figure 5.2 Draw five joints for the giraffe’s front leg.




Figure 5.3 Move the joints in the front view.
Figure 5.4 Draw the bones for the left hind leg.

Figure 5.5 Rotate the joints to give curvature to the
spine.

Figure 5.6 Create the neck and tail.

for the ears.

Figure 5.8 Create a clavicle joint.

Figure 5.9 Create a hip joint, and parent the joints
together.

Figure 5.10 Use the Orient Joint tool to force the x-
axis down the length of the bone.

Figure 5.11 Name each of the joints to make its
Rurpose clear and to keep it organized.

renamed with the search and replace options.

Figure 5.13 Choose Rotate-Plane Solver in the IK
Handle Settings options.

Figure 5.14 Attach the IK Handle to the joint chain
by clicking_the two end joints in the chain. A line
between the two selected joints indicates inverse
Kinematics.

Figure 5.15 The FK joints are drawn larger than the

IK joints.
Figure 5.16 Use primitive NURBS circles for FK
Handles.

Figure 5.17 The RP solver adds an additional control
to determine how the chain rotates as it attempts to
match the position of the IK Handle.




Figure 5.18 Find the Pole Vector attributes in the
Attribute Editor.

Figure 5.19 Set the Aim constraint options.

Figure 5.20 Use a pole vector constraint to control
the pole vector of the front leg’s IK Handle.

Figure 5.21 Add an attribute called IkBlend to
L_Frontl.eg CTRL.

Figure 5.22 The node’s up- and downstream

Figure 5.23 The Connection Editor shows attributes
of the two nodes to be connected.

Figure 5.24 Change the values of the Condition
node.

Figure 5.25 The connections are displayed in the

Figure 5.26 Create an IK Spline Handle with these
options.

Figure 5.27 The CVs of the spline are used to
manipulate the spine’s joints.

Figure 5.28 Each CV of the spline is now attached to
a cluster handle.

Figure 5.29 Position three NURBS circles along_the
giraffe’s spine.

Figure 5.30 Add a Parent constraint to the first four
cluster handles.

Figure 5.31 The joints pull away from the curve,
causing_undesirable effects.

Figure 5.32 Shoulder and torso controls follow along
with the hip control.



