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window open doing different things at the same time. You can have, for example, two 3D
View windows open at once—one looking at a side view and one looking at a front view of

your character.

Buttons Window

For new users, a first look at Blender’s buttons can be intimidating. Indeed, there are a lot
of buttons, but you’ll soon get used to ignoring the ones you don’t need to use. Aside from
the character animation system you will be looking at in this book, Blender has a fairly
huge amount of functionality; from a fully implemented game engine, to sophisticated
physics simulations, to advanced rendering and lighting effects. For the purposes of this
book, you’ll be focusing on the functionality you need, so you can expect to ignore a lot
of the buttons you see for now. Nevertheless, just to get oriented, we’ll take a brief look at
the entire buttons area here.

The buttons area is divided into six contexts, several of which are further divided into
subcontexts. The contexts and subcontexts can be entered by clicking the corresponding
button in the Buttons window header or sometimes by pressing a corresponding function
key (not all contexts have function key shortcuts). If a context has a shortcut key, you can
cycle through its subcontexts by repeatedly pressing the shortcut. The contexts and their
subcontexts are as follows:

+ Logic (F4)

+  Script

+ Shading (F5)
+  Lamp buttons
+ Material buttons
+ Texture buttons (F6)
+ Radiosity buttons
+  World buttons

+ Object (F7)
+  Object buttons
+  Physics buttons

+ Editing (F9)

+ Scene (F10)
+ Render buttons

+ Anim/Playback buttons

+ Sound block buttons
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Blender Units
Blender uses one unit of measurement, unsurprisingly called a Blender Unit (BU). A Blender
Unit is the size of a single square on the background grid in the Blender 3D viewport. If
you are working on scale models, you need to decide what real-world measurement to
assign to a single BU and then proportion your work accordingly. There are several nice
Python script tools available for scale modelers who want more measurement precision
than Blender offers natively, but you won’t have any need for this kind of precision here.
Using Hotkeys
One thing that any new user can’t fail to notice is that Blender favors the use of a lot of
hotkeys. Memorizing and becoming comfortable with the various hotkeys and their spe-
cific configurations on your own machine is one of the first hurdles to learning to work
with Blender. The most important Blender hotkeys are listed in Tables 1.1 and 1.2.
Table 1.1 HOTKEY ALL MODES
Hotkeys Common Spacebar Global/Context menu
to All Modes Rotate
S Scale
G Translate (move)
X Delete
A Select all/Deselect all
B Border select
BB Circle select
Ctrl+P Make parent
Alt+P Clear parent
Shift+D Duplicate
| Insert animation key
Alt+C Object conversion menu
Right arrow Move forward one frame
Left arrow Move backward one frame
Up arrow Move forward 10 frames
Down arrow Move backward 10 frames
Shift+right arrow Go to the last frame

Shift+left arrow
1-9

F12

F11

w

XY, Z

XX, YY, ZZ

Go to the first frame

Show all layers

Show numbered layer

Render

Display rendered image

Special menu

Constrain transformation to [selected global axis]

Constrain transformation to [selected local axis]
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Shift+X, Shift+Y, Shift+Z,
Shift+XX, Shift+YY, Shift+ZZ

N

Shift+S
Numeric1,3,7
Numeric 0
Ctrl+lt+Numeric 0

Ctrl+Numeric 0

Constrain transformation to take place in the selected plane

Display transform properties
Snap menu

Front, side, and top view
Camera view

Move camera to current view

Use selected object for camera view:

HOTKEY OBJECT MODE EDIT MODE Table 1.2
Tab Go into Edit mode Go into Object mode :)ogﬁ)éif::;ific
F Go to Face mode Make Edge/Face Edit Modes
P Play game Separate mesh selection into new
object
L Select linked vertices
M Move object to new layer
u Undo
E Extrude
\% Rip mesh
K Loop cut/Knife menu
Ctrl+J Join meshes/curves
Ctrl+A Apply scale and rotation

Alt+R, Alt+G, Alt+S

clear scale
Ctrl+N Recalculate normals outside
Ctrl+E Edge specials
Alt+S Fatten/shrink
Ctrl+S Shear

Clear rotation, clear translation,

This information is also available from the Blender.org wiki site:

http://mediawiki.blender.org/index.php/Reference/Hotkey_Map

You can find this information within Blender by running the “Hotkey and Mouse
Action Reference” script from the Help menu. For users of laptops or one- or two-button
mouse devices, some further key combinations are also necessary. The instructions in this
book assume that you have a three-button mouse and a separate number keypad, but I will
point out how to simulate the key combinations if you don’t. You can also find a rundown
of the various necessary key combinations for your hardware configuration in the appendix
of this book. With a little time following the instructions in this book, the hotkeys will
begin to come naturally, and the speed and ease with which you can work with Blender
will greatly increase. If you’ve done animation in other 3D software, you probably have a
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good idea which of these keys you’ll use most often. If you’re new to the field, expect to
become very familiar with the R, S, and G keys for rotating, scaling, and moving things
around; and with the I key for keying frames for animation.

Layers

In the header of the 3D viewport there are 20 small square buttons, divided into 4 rows of
5 buttons. These buttons toggle the visibility of individual layers in a scene .

Layers enable you to separate objects in your 3D view so that you can see some objects,
but not others. Unlike layers in most 2D animation and graphics software, layers in Blender
are mainly used simply to hide certain items. They can be useful to organize your work
during editing and also during animation itself; the layer an object is on can be animated,
enabling you to make objects appear and disappear by switching from an invisible layer to
a visible layer. In addition to making objects visible and invisible, layers have other uses
as well. Lights can be restricted to illuminate only objects on the same layer as the light,
which is an indispensable tool in lighting. Also, forces such as wind effects and curve
guides, which will be discussed later in this book, are limited to affecting only objects on
their own layer.

You can toggle the layers that are visible in the 3D viewport and to the renderer by
using the buttons mentioned previously or by using the keyboard number keys (not the
numeric keypad). You can toggle multiple layers at once by Shift+clicking the buttons.
The top row of layers corresponds to the keyboard number keys 1 through 0. The bottom
row of layers corresponds to Alt+1 through Alt+0. In general, the numeric keypad is used
for changing views, and the keyboard numbers are used for changing layers. Either can be
used for inputting numbers into a text field, for example.

Accidentally pressing a keyboard number key other than the layer you are working in can
provide an alarming shock for the beginner when all objects suddenly disappear from the 3D
view window! Don't panic; simply return to viewing the layer your work was on by using the

layer buttons.

You can send an object to a different layer by selecting the object and pressing the M
key. A dialog box displays with the layer buttons in the same order as they appear in the 3D
viewport header. Simply click the layers you want to send the item to, holding Shift to select
multiple layers, and click OK. An object can reside on as many layers at once as you choose.

Views and Perspective

There are various ways to view your scene. When you open Blender initially, the view is by
default along the Z axis (“top view” for the purposes of this book). This default view is also
an orthographic (flat) view, in which lengths and sizes are not affected by their distance
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Hotkeys

+ To rotate, press the R key once and rotate the object with the mouse. The default
rotation axis is the current angle of the 3D View. After you rotate the object the way
you like it with the mouse, left-click to accept the new rotation; otherwise, right-click
to quit the rotation without making the change.

+ To translate or change an object’s location in 3D space, the hotkey is G. Press this key
once and move the object around with the mouse. As with rotation, left-clicking
finalizes the move, and right-clicking aborts it.

+ To scale an object, the hotkey is S. When you have pressed the S key, moving the
mouse closer to the pivot point reduces the scale of the object, and moving the mouse
farther from the pivot point enlarges the object. Again, left-click finalizes; right-click
aborts.

Mouse Movement Shortcuts

As an alternative to the hotkeys mentioned previously, you can rotate, translate, and scale

an object by using mouse movement shortcuts. In Object mode, with your object selected,
hold down the left button and drag your mouse in the following patterns to enter the cor-

responding manipulation modes:

+ Circular motion enters Rotation mode
 Straightline enters Translation mode

« SharpV enters Scale mode

After you enter these modes, you’ll perform the manipulations in the same way as with
the hotkeys.

Manipulators

Blender also provides the manipulator widgets shown in Figure 1.7 for rotation, transla-
tion, and scaling. These three manipulators can be toggled on and off independently of
each other by using the buttons in Figure 1.8. To use a manipulator, left-click on the col-
ored portion of the manipulator of the axis along which you want to perform the opera-
tion. In the case of translation, click the colored arrow on the appropriate axis; in the case
of scaling, click the colored rectangle; and in the case of rotation, click the colored curve
that circles the axis you want to rotate the object around.
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Like a moon around a planet, the child object can move or rotate in relation to the parent
object without influencing the parent object. To define a parent relationship, select more
than one object. The active object is the last object selected, and by default it is highlighted
with a lighter pink than the previously selected objects. Press Ctrl+P to parent all selected
objects to the active object; that is to say, the selected objects all become child objects to
the active object. In the case of two objects, the first object you select is parented to the
second object. To delete a parent relationship, select the objects and press Alt+P.

Parenting is not restricted to just object/object relationships. It is possible for vertices or
bones to be parents to objects. There are two types of vertex parenting: single-vertex parent-
ing and triple-vertex parenting. With single-vertex parenting, the parented object follows
only the location of the parent vertex. Triple-vertex parenting allows the object to follow
both the location and the rotation of the vertex triad it is parented to. You will see an example
of vertex parenting in Chapter 3.

Similarly, bone parenting allows an object to be in a parent relationship with a single
bone in an armature. In bone parenting, the parented object inherits the location, rota-
tion, and other qualities (such as squash and stretch) from the parent bone. You will see
examples of bone parenting in Chapter 4.

Objects and Datablocks

Objects and datablocks are the fundamental building blocks for everything you will do in
Blender. It’s not a complicated system, but having an understanding of how it all hangs
together will make it much easier to work efficiently. This chapter describes objects and
object data, and introduces the ideas of datablocks and linking. Later on in the book, you’ll
see a lot more of datablocks—indeed, just about everything you see will be some kind of a
datablock—so it helps to have an idea of what the concept means in Blender.

It’s often necessary to make adjustments to the modeling of a character in the middle of
an animation. There are a number of reasons why you might want to do this. To reduce
animation or rendering time, you might want to block a scene with a simpler version of
the character you will ultimately use. You might need to fix texturing or modeling prob-
lems that you didn’t notice before beginning to animate. Also, with involved, team-based
animation projects, a certain degree of flexibility is probably required in terms of task
ordering—so that all the participants can make efficient use of their time. Allowing ani-
mators to work with armature deformations of Mesh objects while other artists are mod-
eling, rigging, and refining the meshes themselves can save considerable time. In
particular, using linked datablocks can eliminate the need to re-edit or reappend the same
datablock into different scenes or shots. For these reasons, an understanding of Blender’s
underlying object and datablock organization can be very useful.



OBJECTS AND DATABLOCKS

In Blender, the basic 3D entity is an object. There are a number of different types of
objects, each of which has different characteristics and different kinds of data associated
with it. All objects have the characteristics of location, rotation, and size. 3D object types
include the following:

*  Meshes

+ NURB:s curves/surfaces
+ Bezier curves

+ Meta objects

» Armatures

+ Lattices

+ Text objects

+ Empties
+ Cameras
* Lamps

In addition to location, scale, and rotation, each 3D object is associated with a data-
block of specific information to its type. In the case of the Empty object, there is no other
information besides this basic 3D object information.

All objects have certain properties. Every object has a location, which is the point in
space of the object’s center. Every object has a size defined in terms of the percent of its
size at the time of its creation. Every object has a rotation, which is the difference between
the angles of its local axes and the global axes of the 3D space.

All objects of a particular type also have type-specific datablocks associated with them.
A Mesh object requires a Mesh datablock, for example, and a Lamp object requires a Lamp
datablock. This datablock contains information pertinent to the thing itself. The proper-
ties specific to a mesh, such as the placement of its vertices and faces, are contained in the
Mesh datablock. A Lamp object datablock likewise contains information about the kind of
light source and its properties.

Meshes and Mesh Objects

It is easy to get confused between the object itself and the object’s type-specific datablock,
but the distinction is important. It is common shorthand, for example, to refer to a Mesh
object simply as a mesh, but strictly speaking, a mesh in Blender refers to the Mesh datablock
associated with the Mesh object.

To see an example of Mesh objects and their datablocks, open Blender and look at the
Links and Materials tab in the Buttons window. You see two drop-down menus: one
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After you have the configuration the way you like it, press Ctrl+U. You are prompted
to Save User Defaults. If you say yes to this, a file will be created in your .blender directory
called .B.blend. From that point on, when you open Blender it will be in the same state that
you saved the user defaults, including which windows are open, and even includes the con-
tents of the 3D window. If you start up Blender ordinarily and find something amiss each
time you start up, it is possible that you inadvertently saved a user default file that you had
not intended to. To return everything to its default state, simply delete the .B.blend file in
your .blender directory. On my system, that directory is here:

C:\Program Files\Blender Foundation\Blender\.blender

You can experiment with all these user options. There’s a lot to play around with, in
terms of look and feel. As long as you don’t press Ctrl+U, all settings will return to default
on your next startup. For the rest of this book, we assume most things to be in their default
configuration, and the screen shots will all show the default theme.

Now that we’ve covered the basics of the Blender interface and the datablock system,

you’re ready to get your hands dirty and begin to do some modeling.

USER PREFERENCES
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