
How to create a scrolling sprite project

 Scroll Down
With the help of an existing project, we show you how to program 

scrolling sprites in a series or in a continuous loop. By Michael Badger

The original game play for FishChomp is to 
steer the fish around the sea using the mouse 
pointer with the goal of trying to eat as many 
goldfish as possible. All the action is con-
fined to the boundaries of the Scratch stage, 
and the sprites bounce off the edges.

I find it nearly impossible to resist the urge 
to change up the game considerably when I 
remix something, and this project is no dif-
ferent. If you download the project files [1], 
you’ll notice some changes. For example, the 
fish sprite is controlled with the left, right, 
up, and down arrows instead of the mouse 
pointer. I added a score-keeping metric in 
which the fish gains a point for each goldfish 
consumed and loses a point each time it 
touches the sea floor. There’s more work to 
be done, but you get the idea.

A Word About  
rAspberry pi 2
I chose to demo a scrolling project as a way to 
put my new Rasp Pi 2 (RPi2B) [2] to the test. 
Scrolling is still a bit slow compared with a 
non-Pi environment, and as I go through the 
examples, I’ll point out the values that can 
help make the scrolling smoother. The perfor-
mance of the scrolling demos is definitely bet-
ter (faster) with the RPi2B.

A noticeable benefit of the RPi2B with the 
2015-02-16-raspbian-wheezy image is that the 
Scratch editor is quick and responsive. The 
Scratch version included with the image is 
Scratch 1.4 as of January 14, 2015 [3]. It’s 
clear the active Scratch development on Rasp 
Pi is paying off.

Are you scrolling 
bAckgrounds or sprites?
Perhaps one of the trickiest parts of scrolling 
in Scratch is that you’re actually using sprites, 

Scrolling sprites is 
a sought-after 
skill for a Scratch 
programmer, and 

it sounds like a big challenge. Creat-
ing the effect is not as complicated as it 

may seem, however. In this article, I will in-
troduce two methods to make sprites scroll – 
this is sometimes called a “scroller” project 
in Scratch. Scrolling is also a fundamental 
concept in creating a platform game, which 
is one reason Scratchers want to learn how to 
do it.

For this project, I won’t go through the en-
tire process of drawing multiple frames with 
platforms in the Paint Editor. Instead, I’m 
going to remix the FishChomp game that 
comes bundled with the example projects in 
your Raspberry Pi version of Scratch.

To find the FishChomp project, select File | 
Open and then from the Open Project dialog 
box, click Examples and browse to the 
Games folder.

Michael Badger wrote the Scratch 
1.4 and 2.0 Beginner’s Guide 
series from Packt Publishing. 
Learn more at scratchguide.  com

The AuThor

Kid STop

RaspbeRRy pi Geek issue 1186

scratch programming: scrolling sprites

Le
a

d
 Im

a
g

e 
©

 k
ud

ry
a

sh
ka

, 1
23

RF
.c

om



not backgrounds. This is true even when you 
want the scrolling effect to appear as a back-
ground. You need to use sprites to create the 
scrolling effect for a couple of reasons. In the 
Scratch 1.4 version that ships with the Rasp 
Pi, backgrounds and sprites do not sense one 
another. Also, the stage, which contains the 
backgrounds, does not have any motion 
blocks, and the set x to () block is critical.

My scrolling examples will scroll sprites 
that are exactly the width and height of the 
Scratch stage (480x360 pixels); however, 
you can scroll sprites that are smaller than 
the stage. You only need to know the size of 
the scrollable area and then create sprites to 
that size.

scrolling A series of 
sprites
The first scrolling example I’ll show is a 
method in which you do not reuse any 
sprites. In other words, if you want your 
game to scroll through 10 frames (sprites), 
then you will need to create a series of 10 
sprites to accomplish the scrolling effect.

For clarity, I’m using the word “frames” to 
describe the sprites because I compare them 
to frames in a viewfinder (if you remember 
those). However, you can think of them as 
tiles, images, scenes, and so on. I will refrain 
from using backgrounds to describe the 
scrollable sprites because that’s a confusing 
word in the Scratch context.

Scrolling a series of sprites is the perfect 
approach for those who want full control 
over what each frame looks like, and it is es-
pecially nice for people who want to show 
off their drawing skills while creating a plat-
form game. I’m still waiting to find my draw-
ing skills, so I’ll scroll several variations of 
the underwater background that is already 
included with Scratch.

In the FishChomp project, the underwater 
image is a stage background, so you’ll need 
to remove it. Leave a white background in its 
place. Next, you can add the underwater 
background in as a new sprite. When you 
add a new sprite, browse up the directories 
in the New Sprite dialog box and navigate to 
the Background | Nature folder to find the 
image named underwater.

To demonstrate the effect, add the under-
water image three or four more times. A fast 
way to get the sprites you need is to dupli-
cate them from the sprite list by right-click-
ing on the thumbnail. Just be aware that if 
you duplicate the scripts in this way, the cen-
ter of the sprite will be offset by 20 pixels on 
the x and y axis. Use the

go to x: () y: ()

block to ensure the new sprites are posi-
tioned to (0,0) and therefore line up.

Figure 1 shows all the scripts needed to 
make the frames scroll when the fish moves. 
The three scripts are shown together for 
comparison, but each script is attached to a 
respective sprite. Each of the scrollable 
sprites (e.g., frame0 and frame1) use the 
scrollx value to position the sprites. The 
main player in the FishChomp game is the 
hungry fish sprite. That script initializes the 
scrollx variable and controls the movement 
of hungry fish.

The scrollx variable is so named because 
the scrolling occurs on the x axis or hori-
zontally. It’s also a common naming scheme 
for this task in the Scratch community. 
Moving left or right changes the value in the 
scrollx variable accordingly. In this exam-
ple, moving hungry fish to the right will 
cause the sprite to scroll to the left. Moving 
hungry fish to the left, scrolls the sprite to 
the right.

The scrolling sprites use scrollx to calcu-
late the x position of each sprite. In Figure 1, 
the two smaller scripts using the set x to () 
blocks will each be attached to their respec-
tive sprites (frame0 and frame1). I’m showing 
them side-by-side so you can easily compare 
the position calculation for the series of 
frame sprites.

Figure 1: Scripts to scroll a series of sprites. The hungry fish script on the left changes the 

scrollx value based on which arrow key is pressed. The scripts shown are attached to sprites 

named hungry fish, frame0, and frame1.
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Remember, you’re only setting the x value 
of the sprites, and the location of the sprite is 
determined by the sprite’s center point. You 
can adjust the center point of a sprite by edit-
ing each costume and using the set costume 
center option in the Paint Editor, if needed.

The option to scroll a series of sprites 
works well if you have unique frame designs 
or challenges or if you have a defined end 
point. That may not always be the case. 
Sometimes, you might want to scroll contin-
uously through a couple of sprites.

continuously scrolling 
sprites
To scroll two sprites continuously requires 
the same basic concept that I showed in first 
method. The hungry fish sprite will store its 
horizontal movements into the scrollx vari-
able, which in turn will be used to calculate 
the positions of the scrolling sprites.

Figure 3 shows the revised scripts for each 
of the two scrolling sprites, and as you see, 
the calculation is different. If you look at a 
sample scrollx value of 240, you can calcu-
late the position of each sprite. The first 
scrolling sprite would be at -240. That’s cal-
culated as -1*(240 mod 480). To solve, you 
need to know that mod returns the remain-
der of 240 divided by 480, which is 240. Now 
the calculation becomes -1*240.

If you want to check the calculations as 
you move hungry fish, click the checkbox 
next to the x position block in the Motion 
pane to enable the stage monitor for the two 
scrolling sprites. You’ll observe that the x po-
sition values for the two sprites always differ 
by 480 because the second scrolling sprite 
subtracts 480 from the mod calculation be-
fore multiplying the result by -1.

The result of this scrolling method is a nev-
er-ending scrollable frame. Because the script 
only uses two sprites, the scenery remains 

The frame0 script constantly calculates a 
new x position based on a relatively simple 
calculation. At the start of the game, frame0 is 
positioned at the center of the stage (x=0).

The change (scrollx) by () blocks will 
likely need some experimentation. To reduce 
lag while scrolling on the Pi, a larger incre-
mental change will smooth everything out. In-
stead of changing by 5 and ‑5, for example, 20 
and ‑20 might produce better results for you.

What if you scroll to a scrollx value of 
‑240? That will put frame0 at x=-240, which 
is calculated as -240+(480*0). The same 
scrollx value will place frame1 at x=240, 
calculated as -240+(480*1).

The multipliers in these scripts are impor-
tant. The 480 corresponds to the width of the 
scrollable sprite. The 0 references the first 
scrolling sprite (frame0 in the example). It 
sets the first sprite’s position at x=0. This 
sprite displays at the start of the game. The 1 
references the second scrolling sprite 
(frame1). It sets the second sprite’s position 
to x=480. This sprite is outside the viewable 
area and does not display at the start of the 
game. Like a viewfinder, the sprite only be-
comes visible when its x position forces part 
of the sprite into the viewable area. In 
Scratch, the viewable area is between 
x=-240 and x=240.

If you add a third scrolling sprite, then that 
sprite would need the same positioning 
script with the multiplier changed to 2, in-
stead of 0 or 1. That would set the third 
sprite’s starting position to x=960.

Figure 2 shows a visual representation of 
scrolling to a scrollx value of ‑240. As you 
see, the frame0 sprite is moving off the left 
edge of the stage while frame1 is moving in 
from the right edge. Only half of each sprite 
in the illustration is visible; as you scroll, the 
sprites position themselves in real time as 
they slide in and out of view.

Figure 2: When scrollx is set to ‑240, both the 

frame0 and frame1 sprites are visible on the stage.

Figure 3: The scripts to position each of the two 

scrollable sprites in the continuously scrolling example.
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constant, but for a goldfish-eating contest, 
that seems appropriate.

lAyering sprites
The scripts in Figures 1 and 3 include a go 
back () layers block. As the block implies, 
Scratch can layer sprites, which means one 
sprite could obscure the view of another 
sprite. In this case, you want to the scrolling 
sprites to represent a background, so you 
should send them back a sufficient number 
of layers to ensure they are behind all other 
sprites. By sending the scrolling sprites to the 
back, you ensure the goldfish and hungry 
fish sprites are always visible and in front of 
the scrolling sprites.

WrApping it up
As you explore the scrolling effects, some 
glitches may present itself. Specifically, when 
you move the fish to the left and the frames 
scroll in from the right, there is a small gap in 
the backgrounds. This glitch disappears when 
you play the game in presentation mode.

Also, in the example that scrolls a series of 
sprites, the frames overlapped and stayed 
visible on the right edge of the stage. I no-
ticed this problem because my sprites’ edges 

did not line up cleanly, which is a concern as 
you create sprites to scroll. The more the de-
sign flows seamlessly from one sprite to the 
next, the better.

Figure 4 shows how I fixed my overlapping 
sprites. If everything was working as ex-
pected, the sprite would not be visible when 
it scrolled to an x position of 480. However, 
in my example, the sprite stopped scrolling at 
an x position of 462. I know it’s 462 because 
I used the x position monitor to observe the 
position of the sprites. That forms the basis 
of the revised script in Figure 4, which hides 
the sprite when its x position is greater than 
461. Each frame would need the same x posi-
tion evaluation. I only experienced the error 
when the sprites scrolled from left to right. If 
you experience problems scrolling the other 
way, you could implement a similar check.

Now you have everything you need to start 
your own platform game or project with 
scrolling sprites. Happy Scratchin’.  ● ● ●

Figure 4: Each scrolling sprite’s script 

can be updated to hide the sprite to 

keep it from incorrectly overlapping 

the other sprites on the screen.

[1]  Download project files: scratchguide.  com

[2]  Raspberry Pi 2: https://  www.  raspberrypi.  org/  raspberry‑pi‑2‑on‑sale/

[3]  Scratch 1.4: https://  scratch.  mit.  edu/  scratch_1.  4/
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