
plete with a blue sky, a two-lane road, and a 
border. To draw this background, click on the 
Stage icon that’s listed below the stage and 
select the Backgrounds tab. Click the Edit 
button next to the default white background. 
If you are using this tutorial with Scratch 2.0 
outside of your Raspberry Pi, backgrounds 
have been renamed “backdrops.”

If you mouse over the tool icons on the left 
side of the Paint Editor, a tool tip will display 
the name of the tool. As you can see in Fig-
ure 1, the background relies heavily on color-
ful rectangles. If you make a mistake while 
editing, you can use the Undo button or 
press Ctrl+Z to undo your changes. If some-
thing irreversible happens, cancel the Paint 
Editor and start again.

To aid in the drawing process and ensure 
the images are drawn big enough, I recom-
mend using the zoom controls to zoom out 
as far as possible. Select the Fill tool and then 
select black from the color picker. Click on 
the stage, and the white background will be 
filled with black.

To draw the sky, select the Rectangle tool, 
make sure the solid square option is selected, 
and then choose blue from the color picker. 
On the stage, draw a rectangle in the top area 
of the stage by clicking and dragging the 
mouse. As you draw, a blue rectangle will 
appear. Release the mouse button to create 
the rectangle. Some trial and error may be 
needed to get the rectangle in the right spot 
and to take up the entire area at the top of 
the image. You won’t be able to drag the rect-
angle around the stage to position it, so keep 
undoing and redrawing until you get some-
thing you like. Then, use a green rectangle to 
draw a border on each side of the stage, 
using Figure 1 as a visual reference.

Voilà, you have a road without a center 
line. At this point, you could use the rectan-
gle tool to draw a vertical center line in the 

Using Scratch’s built-in graphics 
editor is a perfect way to intro-
duce Scratch to novice program-
mers of any age. Experienced 

Scratchers can create detailed animations 
that enhance any project. In the Hungry Cat 
Racer game, I’ll show you how to draw mul-
tiple backgrounds and edit sprite costumes 
that will become the basis of the game’s ani-
mated effects.

When I introduce Scratch to young pro-
grammers, the built-in graphics editor is 
often a perfect place to start; students can 
take an existing project and immediately cus-
tomize it without any initial programming 
while still engaging in something creative. 
When customizing projects, the students in-
variably start drawing their own characters, 
and then, of course, they want to program 
those characters to do something.

The setup for this project will involve the 
Paint Editor, and although I won’t go over 
each option in a tool-by-tool review, I will 
show you the possibilities. In other words, a 
five-year-old can hack together a ninja charac-
ter (that might look like blue spaghetti to you) 
or a more practiced artist can draw polished 
images.

Game Play
The player (a.k.a. the Scratch Cat) drives 
along a road and tries to eat as many mice or 
other rewards as possible while avoiding 

dogs and other obstacles. The mice and 
dogs will appear in the road at random 
locations. The player can move left and 
right using the arrow keys to avoid the 
dog and eat the mice.

movinG BackGrounds
For this game, I created an animated back-
ground that simulates driving along a road. 
Figure 1 shows the background layout com- Le
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We show how to use Scratch’s built-in graphics editor to create 

animations for a racing game. By Michael Badger

Drawing and animating a Hungry Cat Racer

 Go, Cat, Go!
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middle of the road, but I found it easier to 
draw a new image and then import it into the 
background. This will help ensure a uniform 
design across all the backgrounds you will 
create. An inconsistent design from one 
background to another will be easily noticed.

As you see in my example, I’ve added 
some clouds to the sky, which you can do, 
too. Use the Ellipse tool to draw overlapping 
white ellipses. Click OK to save the back-
ground and exit Paint Editor.

draw, exPort, and  
imPort sPrites
To get the center line, click the Paint new 
sprite icon directly beneath the stage to open 
a blank Paint Editor canvas. Draw a vertical 
rectangle in the size and color you want. I 
used red.

After you save the new sprite, right-click 
on the sprite’s icon and choose export this 
sprite. Save it to your filesystem. Now edit 
the stage background and, in the Paint Edi-
tor, click Import. Select the sprite you just 
saved.

When the Paint Editor imports the sprite, 
you will see a hand icon to signify that you 
can move the image around the stage to posi-
tion it as needed. After you set the position 
of the imported sprite by clicking somewhere 
on the canvas or saving the image, you will 
not be able to reposition the imported image.

duPlicatinG and editinG 
BackGrounds
Assuming you have a background that you 
like, I recommend making a backup copy. 
From the Backgrounds tab, you can right-
click and export the image or you can drag 
the background and drop it onto one of the 
icons in the sprite list, which will add the 
image as a costume for that sprite.

By the way, if you drag a sprite’s costume 
onto the stage icon, you’ll add a background 
to the stage. I didn’t use this method to im-
port the road’s center line because you can-
not reposition the sprite with drag and drop; 
therefore, the method I showed you provides 
as much flexibility as possible.

Now, I’ll get back to editing the back-
grounds. A good starting point for the anima-
tion seems to be three backgrounds. If you 
copy the existing background two times, you 
can start to edit the road’s center line.

Edit the first background and use a black 
rectangle to draw over the center line, leav-
ing a small portion visible at the top of the 
road. Then repeat this process for the other 
backgrounds, and for each background, 

move the position of the center 
line down the image. Figure 2 
shows the thumbnail view of my 
backgrounds for a reference. 
Note that Figure 2 also shows 
my starting image with a solid 
red line; it’s there only as a refer-
ence to show the progression of 
the edits.

Figure 3 shows the actual 
stage script to animate the im-
ages to give the effect of driving 
down the road. It continually 
loops through costumes using 
the next costume block. Clicking 
the green flag will quickly cycle through each 
background in the order they are listed.

If you want to slow down the animation, 
add a wait () to the forever loop in Figure 3.

creatinG and animatinG 
the Player
Figure 4 shows the scripts to control the 
player. The smaller stack of blocks are initial-
ization values to ensure the game always 
starts with the sprite in the right location, di-
rection, size, and so forth.

The other when green flag clicked script 
shows the movement controls. Using the 
arrow keys is a fairly common way to move a 
sprite in Scratch, but this script actually de-
tects the side of the road and inverts the 
sprite’s movement when the player tries to 
go off the road. This prevents the cat from 
straying off the road. And as you see in the 
script, I’m using a costume to show an ani-
mation when the cat touches the green bor-
der. I’ll leave it to you to create that effect.

I’m detecting the side of the road to restrict 
the player’s movement and create a more 
challenging game play. If you were creating a 
platform game, however, this script provides 
one way to detect a wall. It prevents the 
sprite from passing through the detected 
boundary by moving in the opposite direc-
tion when it detects the wall or boundary.

The when I receive (game over) script is 
running another animation using a combina-
tion of a costume and the change () effect 
by () blocks. In some cases, the pixelate ef-
fect or the whirl effect may adequately cover 
your needs. I felt a compelling need to start 
with an exploding sprite, which I created by 
editing a costume with the Select tool. By se-
lecting pieces of the costume and moving it 
outward from the costume’s center, it creates 
a rudimentary exploding effect. You could, of 
course, draw several costumes to illustrate 
this. I chose to draw one explosion costume 

Figure 1: Hungry Cat game play. Use the cat to eat 

the mice and avoid the dogs.

Figure 2: Thumbnail view of stage 

backgrounds showing how each 

image is changed.

Figure 3: A stage script to initialize 

some game variables and to 

animate the backgrounds.
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while increasing the size of the mouse with 
the change size by () block.

The set size by () changes the size rela-
tive to the current size. For example, in rela-
tion to the sprite’s starting size, a 0.5% 
value, would make the sprite half the size, 
whereas using 200% would make it twice as 
big. Subsequently setting the size to the 
same percentage will not change the size of 
the sprite, because 200% of the original 
sprite size is always the same.

The change size by () block in compari-
son grows the sprite by the specified amount 
based on the current size, so that each time 
you run the change size by () block, it will 
grow or shrink the sprite by the size speci-
fied. This allows the mouse to get bigger 
each time the block runs.

The result of the animation is that the 
mouse starts small at the top of the screen 
(beginning of the road), and as the mouse 
tumbles closer to the cat, it gets bigger – to 
mimic real-life perspective.

endinG the Game
The game ends when the dog eats the cat or, 
in this context, when the dog and the cat 
touch. I won’t show the scripts for the dog, 
because positioning and moving the dog 
along the road can be very similar to the cat’s 
movement already discussed. You can find the 
scripts if you download the project [1].

customizinG Game Play
As the game stands, there is one reward and 
one obstacle. One way to create challenging 
game play is to add more rewards and obsta-
cles. In Scratch 1.4, the way to do that is to 
duplicate the sprites, which will duplicate the 
scripts for each sprite, too. Thus, it makes 
sense to create, play, troubleshoot, and update 
your scripts before you duplicate them.

I drew inspiration from a Scratch 2.0 proj-
ect that handles the generation of the sprites 
using a clone feature, which is not available 
in Scratch 1.4. If you have access to a non-Pi 
computer using Flash, you can check out the 
project online [2].

Speeding up the rate of the rewards and 
obstacles based on either time or score will 
also create a more challenging environment. 
If the animations are running more slowly 
than you might like on the Raspberry Pi, you 
can try increasing the number of steps a 
sprite moves.

Of course, drawing the individual frames 
of an animation opens the opportunity for an 
infinite amount of customizations and per-
sonality. Happy Scratchin’.  ● ● ●

and then use the 
change () effect 
by () blocks to fur-
ther distort the 
image when the 
dog “catches” the 
cat.

In Figure 1, you 
can see that the cat 
is sitting in a car. 
This costume was 
created by import-
ing and positioning 
a car into each of 
the costumes used 
to animate the 
player sprite. Like 
most image editing 
software, the Paint 
Editor has an op-
tion to flip the 
image horizontally 
and vertically to 
change the orienta-
tion of the cos-
tume. This also ap-
plies to an image 
that you first im-
port into the Paint 
Editor. So, if you 
follow my lead and 
import a car into 
the cat, you can 
change the orienta-
tion right away be-
fore you commit 
the change be-
cause, as with the 
center line, you 

will not be able to make position changes 
after you save the change.

usinG size to chanGe 
PersPectives on the 
mouse
Figure 5 shows the scripts to animate the 
mouse. Note that the sprite starts in a ran-
dom x position on the stage and at the top of 
the road. It is not constrained to the width of 
the road like the cat’s movement is; I did re-
strict the placement of the dog to the width 
of the road. That’s a decision I made to make 
the game more challenging.

The effect of the mouse as it moves from 
the top of the stage to the bottom is impor-
tant here. After the sprite picks a location to 
show itself, the size is reduced using the set 
size to () block. As the mouse falls, the 
turn () degrees block rotates the sprite 

Figure 4: Scripts to control and animate the player.

Figure 5: Scripts to display and move the mouse sprite.

[1]  Scratch 1.4 project: http:// 
 www.  scratchguide.  com/  tag/ 
 raspberry‑pi‑geek/

[2]  Scratch 2.0 project: https:// 
 scratch.  mit.  edu/  projects/ 
 26168007/

INFO

Michael Badger is author of 
Scratch 1.4: Beginner’s Guide 
and Scratch 2.0: Beginner’s 
Guide from Packt Publishing. 
Learn more at scratchguide.  com.
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