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1 Alice

As we said in the introduction, learning to program in Alice means that you will create virtual 
worlds on your computer and populate the worlds with some really cool characters and scenes. 

Then, you will write programs (sort of like a movie script or a video game controller) to direct 
your own production of animations in those worlds. In this chapter, we begin with an 
introduction to virtual worlds in Alice and a look inside some of the secrets of what Alice does to 

help you create an animation. 

What is a Virtual World?

{Definition}  Virtual: to exist in effect, though not in actual fact. 
Video games and simulations can be either two- or three-dimensional (2D or 3D).  You may 
have used a 2D graphic simulator in a driver education course. Pilots use flight simulators are 

part of their training. The advantage of simulations is obvious – when the fighter plane crashes 
under the hands of the novice pilot, neither the pilot nor the aircraft goes up in smoke. A video 

game or simulation implemented in 3-D is called a virtual world. Using a virtual world lends a 
sense of reality to the simulator and increases its effectiveness. To see the difference between 2D 
and 3D, compare the images in Figure 1-2-1 and 1-2-2. The image in Figure 1-1-1 shows a 

movie set mock-up front and back. Clearly the structure is 2D because it has width and height, 
but no depth. Figure 1-2-2 shows front and back camera shots of the Tortoise and Hare out for 

their daily exercise run. The Tortoise and Hare are objects in a 3D virtual world, having width, 
height, and depth so camera shots captured from different angles show objects that give a sense 
of being real. 

Figure 1-2-1.  2-D mock-up, front and back view

Figure 1-2-2. Tortoise and Hare, front and back view
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How does Alice create an animation?

In Alice, you will build virtual worlds and create animations by moving the objects in the world 

in the same way that objects are moved in a flight simulator or a video game.  Many of the same 
techniques are used in Alice to give the illusion of motion as are used by animators to create 

animated cartoons for film studios such as Disney and Pixar. Animation is a fantasy of vision, an 
illusion. To perform this illusion, the filmmaker and artist collaborate to create a sequence of 
artwork frames (drawings or images) where each successive frame has a slightly different view 

of a scene.  The scene is drawn with objects. Then the same scene is redrawn with the objects 
positioned in a slightly different place.  The scene is drawn again and the objects moved just a bit 

more, over and over and over!  For example, Figure 1-2-3 illustrates a sequence of frames (left-
to-right) showing a ball- like figure in each one:

Figure 1-2-3.  A sequence of frames

In animation production, frames are photographed in sequence on a reel of film or captured by a 
digital video camera. The film is run through a projector or viewed on a monitor at a speed that 
displays the sequence faster than the human eye can detect. Therefore, the brain is tricked into 

perceiving the ball (in the above sequence of frames) falling through the air.  Instead of creating 
just one picture, many, many pictures are created and displayed in rapid sequence -- creating an 

illusion of motion. Alice creates a similar effect on your computer screen. There is no need to 
worry about being a great artist. Alice takes care of all the computer graphic work to create the 
sequence of frames. You act as the director to tell Alice what actions the objects are to perform. 

Alice creates (renders) the animation on your compute screen.

An Alice virtual world

An Alice virtual begins with an initial scene composed of a blue sky and a green ground surface, 
as shown in Figure 1-2-4.

Figure 1-2-4.  A simple world



17

Part of the fun of using Alice is to use your imagination to create new worlds with creative ideas 
for animations. Objects are added to the scene to provide a setting (trees, houses, starry skies, 

and such) and characters (people, animals, space ships, and others) that will carry out the actions. 
3D models, prepared by the Alice developers, are provided as part of the Alice software. Objects 

are added to a new world by first pressing on   at  the lower right of the 3d world. Then, 
a scene editor appears, as shown in Figure 1-2-5.

Figure 1-2-5. Web and local galleries

3D Models  of Objects

A huge number of free 3D modeled objects can be used in your worlds.  The installation of Alice 

on your computer includes a Local Gallery that contains a selection of 3D models.  Additional 
models can be found in the Web Gallery (an online gallery) and at www.alice.org.  The CD with 

this book also contains a gallery. To view the objects in a gallery collection, click on the gallery 
folder in Alice, as shown in Figure 1-2-5.  Instructions for starting an Alice world and adding 
objects to the world are given in Tutorials 1-1 and 1-2 in Appendix A.

Alice is not a 3D graphics-drawing program. This is why generous galleries of 3D models are 

provided. But, it is not possible to think of everything someone will want for their virtual world. 
To help you build objects on your own, custom builder tools are available to construct people 
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objects and 3D text, as shown in Figure 1-2-6. hebuilder and shebuilder tools allow you to build 
your own person object with various skin textures, body sizes, hairstyles and clothing. 

Figure 1-2-6.  Construct your own objects

Objects in an Alice virtual world are automatically given a three-dimensional orientation.  An 
object "knows" (perhaps from some internal gyroscope) which way is up or down (along the 
vertical axis) relative to itself. Also, the object understands the meaning of left and right (along

the horizontal axis ), and also which direction is forward and backward (along the depth axis), as 
seen in Figure 1-2-7.  (In this world, the astronaut has been loaded from the People collection 

and the moon surface from the Sets collection of the gallery.)  This amounts to six degrees of 
orientation within the three-dimensional space of the virtual world. It is important to notice that 
left and right directions are with respect to the astronaut object, not the camera's point of view.
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Figure 1-2-7.  Object orientation

Tutorials

Tutorials 1-1 and 1-2 in Appendix A provide detailed instructions on how to start a new Alice 
world, where to find the galleries of 3D models, change the color of the ground, and how to add 

objects to a new world and properly position objects in a scene. This is where we have to depend 
on you to make maximum use of the Tutorials to find out how to create a new virtual world of 
your own. Oh, go ahead – have fun!

1 Exercises

The purpose of this first set of exercises is to learn to use the Alice interface to create a new 
virtual world. We strongly urge you to complete Tutorials1-1 and 1-2 in Appendix A. Then, you 
may wish to complete the exercises below for further practice on your own. 

Note:  It is a good idea to save your world periodically – every 15 minutes or so.  Select File | 

Save World As from the menu. In the popup file save box, navigate to where the world will be
stored on your computer, enter a name for the world, and finally click on the Save button.  A 
name for a world is suggested by the name of the exercise. For example, exercise 1 could be

named IslandWorld.

1.  IslandWorld

This exercise is for practice with building a background scene and adding objects into your own 
world.  Create an island scene.  Start by changing the ground color to blue. Add an island object 

(located in the Sets and Skies collection of the gallery). Use the scene editor to position the 
island a bit to the right of the center of the scene. Adjust the camera view so you can see the 

coconuts in the palm tree on the island.  Be sure to keep the island in view.  The world should 
look something like the world scene shown below.
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Now, add a goldfish to the scene. When the goldfish is added to the world, you may find that the 
goldfish is not visible because it is located behind the island or that it is not properly positioned.

Use the scene editor and its quad view to arrange the goldfish so it looks like it is swimming in 
the water to the left of the island.  Use the camera controls to zoom out so the island and the 

goldfish are both in the camera’s view. 

Note:  Sometimes, you may change your mind about an object and want to get rid of it.  To 

remove an object from the scene, position the mouse cursor over the name of the object in the 
object tree and right mouse-click.  Select Delete  from the listed actions.  The object should 
disappear into the atmosphere!  Another helpful way to remove an object that has just been 

added to a world is to click the Undo button.  The Undo button can be clicked again and again.

2. Winter

Open a new world in Alice and add two snowman objects to the scene (located in the Animals 
collection). Of course, snowmen standing on a grassy-green lawn will probably melt rather 

quickly.  Make the scene more realistic by changing the color of the ground to white.  Then,
create a snowmen stack by using the scene editor's quad view to position one snowman on top of 

the other (vertically), as shown below.  Finally, add a "cloudysky" to the background (Sets and 
Skies collection in the gallery).

3. SnowPile

Build a “wall” with two snowmen and two snowwomen by tipping them over on their sides, and 
piling them on top of one another.  (Use one-shot instructions and the mouse controls.)  Four 

snowpeople (alternating between men and women might be used to produce a wall that looks 
something like the one below.
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5. TeaParty

As a tribute to Lewis Carroll (the author who imaginatively wrote about the famous Alice 
character in wonderland), create a Tea Party for Alice and the WhiteRabbit.  In addition to Alice 
and the WhiteRabbit, the party should include a table and two painted chairs, a teapot and 

creamer, a toaster, plates, and mini-wheat biscuits (make them yellow).  Try to use one-shot
motion instructions and the screen editor to properly position objects like the teapot and creamer 

on the table.

6. ToySoldiers

Add a carrier (aircraft carrier) and 4 toy soldiers to a new world. Line up the soldiers for a formal 
ceremony -- two on each end of the carrier as shown below.

Use one-shot move instructions to move the arms of the soldiers to make the soldiers salute each 

other. Right-click on a soldier object to get to the “one shot” menu, and use the “affect subparts” 
checkbox to allow the mouse to move their arms. Raise the left arm of each soldier up (at about a 

45-degree angle with the horizontal plane).  The result should be a scene where all four soldiers 
are saluting. 
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Tips & Techniques 1

Alice provides a rich animation development environment that includes many tools for rapidly 

developing cartoon- like animations with special effects. While it is beyond the scope of this text 
to cover all the special capabilities of Alice, we would like to show you some. At the end of 
many chapters in this book, one or more tips and techniques will be presented. These special 

tools are not essential to learning how to program, but they do provide fun ways to build some 
great animations with special effects. 

Window size

When the Play button is clicked to run an animation, a World Running window appears on the 
screen where the animation is displayed.  You may wish to make this window larger or smaller. 

Grab the corner of the window with the mouse cursor and drag the window to the size you want, 
as shown in Figure T-1-1.  After you change the size of the window, Alice will remember the 

size.  One important consideration regarding window size is a large window slows down the 
graphic renderer (the software that creates the animation) so the animation runs more slowly but 
a small window allows a faster runtime. 

Figure T-1-1.  Modifying window size for animation rendering

Arranging objects

When setting up a new world, we add an object to the scene. Alice carefully positions the new 
object in the center of the world. Then, we use the camera controls to shift the camera position 

and the mouse controls to drag the object to where the object is to be positioned.  This is 
followed by adding the next object to the scene and using the mouse to position that object in the 

scene.

This procedure works just fine in worlds where only a few objects are in the scene and the 

objects are to be placed relatively close together. But, when many objects are to be in the scene, 
adding objects to the scene one at a time and arranging them around the scene can be confusing.

The reason is that not only are we moving objects, we are also moving the camera around the 
scene. After several such moves, a new object added to the scene might not be in view of the 
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camera when it is added. This means you may spend a lot of time with the camera controls trying 
to find newly-added objects and put them into position.

We recommend that all objects be added to the scene before arranging the scene. Figure T-1-2(a)
shows a scene where many objects have been added to a scene but not yet arranged and T-1-2(b)

shows the scene after arranging the objects in the scene.

           Figure T-1-2.  (a) Before arranging         (b) After arranging

Moving subparts of objects 

In the scene editor (see Tutorial 1-2, Appendix A), the mouse movement controls are 
automatically set to move an entire object. But, an option is available to allow the mouse to 

move subparts, as shown in Figure T-1-3. When the affect subparts option is checked, the mouse 
can be used to control the movement of subparts of objects, rather than the entire object.

Figure T-1-3.  Affect subparts option
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This option is most helpful when object sub-parts must be dramatically rearranged for some 
purpose. In this example, the man is to sit in the canoe. One-shot instructions could be used. But, 

the easiest way to reposition the man’s legs into a sitting position is to use the mouse to move the 
leg sub-parts. The result is illustrated in Figure T-1-4.  Now, the man can be dragged into a 
sitting position within the canoe.

Figure T-1-4. Legs repositioned

A comparison of motions

We have found that mouse motion control (in the scene editor) is very good for placing an object 
in an approximate location but one-shot instructions are needed for exact alignment.  The scene 

editor (especially the quad view) is great for positioning objects relative to one another.  It is 
quite easy to add an object to a world, and then use the mouse to move and rotate it 

approximately to the location we would like. If we make a mistake, we can simply undo our 
actions (or even delete the object) and try again. While the approximate positioning of an object 
is easy to do with the mouse, its exact positioning (we find) is a bit more challenging. For 

example, trying to pile several snow people one on top of one another to build a snow wall is 
difficult to do with the mouse. Getting them approximately on top of one another isn’t too 

difficult, but placing them exactly one on top of another is tough to do with the mouse.  One-shot
instructions, however, will give good alignment. In setting up world scenes, the best strategy is 
to use a combination of one-shot instructions and mouse motion controls in the scene editor. 

Vehicle

In some animations, we may want two objects to move together in such a way that one object 
appears to be the riding on another object.  For example, a person could be riding in a car or 
sailing in a boat. Alice provides a special property called vehicle that is intended to make it easy 

to simulate this kind of coordinated motion for two objects. As an illustration of the vehicle 
property, consider a circus act where a chicken rides on the back of a horse, as seen in Figure T-

1-5.  As part of the circus act, the horse trots around in a circular path and the chicken rides on 
the back of the horse. 
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Figure T-1-5.  Circus act, chicken riding on horse

To synchronize the movement of the chicken and the horse, we will make the horse be a vehicle

for the chicken.  To create this special effect, we first select chicken in the object tree and then 
select the details tab (under the object tree at the lower left of the window). We then click on the 

image to the right of the vehicle property.  A list of possible vehicles appears in a pull-down
menu and we select the horse, as illustrated in Figure T-1-6. Now, when the horse moves the 
chicken will move with it.

Figure T-1-6.  Selecting horse as a vehicle for chicken
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3D Text 

The Alice gallery offers 3D text objects. To add a 3D text object to a world, click on the Create 

3D text folder in the gallery, as seen in Figure T-1-7. A text dialog box pops up for entering text, 
as in Figure T-1-8. The dialog box allows font selection, bold and italic options, and an editor for 

entering the text.

Figure T-1-7. 3D text gallery
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Figure T-1-8.  Text Dialog Box

When the Okay button in the dialog box is clicked, Alice adds a text object to the world and an 
entry for the object in the object tree. The name of the object is the same as the text string 
displayed, as can be seen in Figure T-1-9.

Figure T-1-9.  Text object is added to scene and object tree

The text object can be positioned using mouse controls in the same ways as any other object.  To 
modify the text in the object string, click on the text in the properties list of Details area.  Then, 

enter a new string of text in the popup dialog box.

Figure T-1-10.  Modifying text
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Note that modifying the string in the text object does not modify the name of the object. The 
name is still as it was when object was originally created, as seen in T-1-11.

Figure T-1-11.  Name of text object remains the same


