Scratch-ing the Surface of Space

What will you do?

Scratch is a visual programming tool which allows the user to create animations and games
with a drag-and-drop interface. It allows you to create your own computer games,
interactive stories, and animations using some programming techniques without actually
having to write code. In this workshop you'll learn how to control the Raspberry Pi Sense
HAT (a real astronauts's tool) using a special version of Scratch called ScratchGPIO.

What will you learn?

The plan is, you will learn:

e How to set up the Sense HAT with ScratchGPIO
e Using the LED matrix on the Sense HAT
e Using the joystick on the Sense HAT
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Getting started

You'll find ScratchGPIO 7 Plus on the desktop of Raspbian. Once opened you will see a
window like this:

PRESENTATION MODE

- SPRITE ROTATION STYLE Go fullscreen to show
off your projects

.~ STOP SIGN

Stops your
scripts

GREEN FLAG
A way to start
scripts

STAGE
Where your Scratch
projects do their thing

MOUSE X-Y DISPLAY
Shows the location of
the mouse cursor

NEW SPRITE
BUTTONS
Create or import
new sprifes

SPRITE LIST

Find all your sprites
here. Click one to
select and work
SCRIPTS AREA with it

Drag blocks in, snap them together into scripts

Lets test our Sense HAT

Will start of by testing our Sense HAT to make sure it's been connected alright and it's
working fine. By doing this we will also learn how to setup the Sense HAT on Scratch.

1. Clickonthe Block Palette andselect Control
2. Nextdraga When green flag clicked block and place it on the scripts area in

the middle of the screen.
3. Click on the the Block Palette and select Variables
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Motion Control
Looks Sensing
Sound Dperators

Pen Yariables

Malke a wariable

4. Clickon Make a variable

5. Name your variable AddOn and press 0Ok

Yariable name?

‘AddOn

(® For all sprites ¢ Far this sprite only

DK Cancel
— -

6. Thanadd a orange set block fromthe variables blocks and connect it to the
When green flag clicked block
7. Since the only variable we have so faris the AddOn one it should automatically be
selected, if it isn't click the little black arrow pointing down on the set block and
select AddOn
8. Click on the little white box atthe endofthe set block, the one with the
number @ in it. Everything should now be highlighted blue, now type in SenseHat .
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Congrats You've just set up the Sense HAT on Scratch. You should have something like this
on your screen

when clicked

set AddOn |to

Lets explain variables real quick. Think of variables as boxes that you put things inside. You
can Put in a number or a word so you can use it later.

In this case we told Scratch that we where using the Sense HAT by giving a variable the
word SenseHat.

Whats inside a variable can be changed at any time with the set block.

Now lets test the Sense HAT.

1. Clickonthe Block Palette andselect Control again
2. This time we are selectingthe broadcast block and connectingittothe set

block
3. Now click on the little black arrow at the end of the broadcast block and click on
New. . .

when clicked

T Gl P SenseHat

p——

4. Now name the message Sweep , now it's really important that you spell sweep just

as | did including the capital letter. Now press Ok to finish it off.
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Fessage name:

Sweep|

(1] 4 Cancel

~ ~

5. We've done it. All we need to do now is press the green flag button toseethe

results. You should see your Sense HAT start to light up row by row.

But now you see we have a problem. The LEDs are not turning off. This is a problem if we
want to do anything with the Sense HAT's LEDs.
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To fix this all we need to do is create a new broadcast withthe message ALL0ff .

Look at the previous steps that we used to create the first broadcast. Use those steps to
create a new broadcast, but this time give the message the name AllOff instead of Sweep.
You should have something looking like this:

when clicked

set AddOn | to R =GR

broadcast Clear

_I:u::radcimt AlOTT |

Now run the program and see how it turns off all the LEDs after they all turn on.
Lighting up one LED

For this bit we can re-use some of the most of the last peace of work. All we are going to do
is light up one of the LEDs. Lets get right into it than.

1. Drag the last broadcast block from the last example so that it's not connected

anymore, place it anywhere.
2. Rightclickthe broadcast block we just disconnected and than click delete

3. Now clickthe broadcast that still there and makeita ALLOff message. You
should have something like this:

when clicked

set AddOn |to

broadcast AllOf |
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4. Now we're goingtosetup2 new variables .One named x and the other named

y , remember we've done this before already. If you're not sure how to do it go back

and check on previous steps
5. Now we are goingto set thevalueof x and y to 0 .You should have something

looking like this:

when clicked

set AddOn | to R EN

broadcast AlOf |

set x| to [i}
et ¥ |to m

6. Now we're goingtoaddanew broadcast tothe endofit.

7. Instead of changing the message of the broadcast were going to add a couple of

joins tothe mix. Clickon operator onthe Block pallet .Dragthe

join inside of the broadcast .
8. Name the first block of the join Pixel
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9. Drag another join block to the end of the previous join block

when clicked

set AddOn tu SenseHat
broadcast AlIOfF |

set * |to [i]
set ¥ tu m
R I el T ] hello Jworld|

10. Now add two more join blocks inside that new join block. You should have
something like this now:

when clicked

sat AddOn tu SenseHat
broadcast AlOf |
set ¥ [to [i]

set u to m
broadcast join 2] join join [N BNk  join [EIEN ETNED

11. Now You should have 4 boxes inside the join blocks, two with the word 'hello'
written in them and two with the word 'world' writtenin them. We are going to
change that now, the first box with the word "hello"' in should have the variable

X we created earlier. To do that go into the Variables blockin the

block pallet anddragthe little circle with an x inside of it n to that first

‘hello’
12. The white box infront of the last one, the first one with the word 'world' in, should

have a comma instead of the word ‘world’
13. The next white box should have the variable y inside it
14. And the last box inside all of those joins should have White written inside it. It

Page 8/13



should all look something like this:

when clicked

sat [AddOn . | to EEE=REN
broadcast AllOff

set ¥ |to 1]
set ¥ to m
broadcast  join QRG] join join x W join v DS

The join block joins words and variable together into one thing. So what we just
broadcasted was Pixel 0,0 White. We could have just created a new message saying just
that and used that instead. But than if we wanted to change anything we would have to
create new messages for each one. By using variables we can change parts of the
messages with out having to create new messages all the time Now to explain what we just
did. The variable x is used to tell Scratch how many LED's to left we want to go, the y
variable is used to tell Scratch how many LEDs down we want to go up by. We just told
Scratch that we did not want to go up and that we did not want to go to left which made it
turn on the very first LED.

Creating a galaxy

Now we are going to learn how to create a galaxy using random numbers.

1. First click and hold on the first set block after the first broadcast from the last
example. Drag it so it disconnects from the broadcast. DO NOT DELETE we are going
to re use it, just put it to the side for now. It should look something like this (your
disconnected bit doesn't have to be in the same place as mine)

when clicked sat X [to [1]

set AddOn | to set ¥ |0

broadcast AllG broadcast join QRG] join join x W jein v O
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2. Now clickonthe Control blockinthe Block pallet .Dragthe repeat block
and connect it tothe broadcast connected to the green flag. Give it the number
5 . You should have something like this:

when clicked set ¥ |to [

EEL G R N SenseHat set ¥ |to [i]

_hruadcast AllOf broadcast join B3] join join x W join v LY

rapaat B

=t

3. Now drag the blocks we disconnected earlier into the repeat Dblock
4. Clickthe Operator blockinthe Block pallet dragthe pick random block
into both of the set blockinside the repeat. Give the boxes the value of 1 and 5 for
each ofthe pick random bloc. Give the boxes the value of 1 and 5 for each of the
pick random block. It should look something like this:

when clicked

set AddOn | to EEEZGE

broadcast AlOf |
rajeat E

set ¥ |to pick random ) to

set ¥ |to pick random to E

broadcast join 3] join join x W join v 0L

-

There we have it, we've created a galaxy.

The pick random block picks a random number in between the two numbers we told it.
The repeat block repeats whatever is inside it however many times we tell it.

Using the joystick

Now we're going to learn how to use the joystick to create new galaxies. Before we start |
need to tell you that the joystick on the Sense HAT is the same as the arrow keys on your

Page 10/13



keyboard Now lets get right to it than.

1. Disconnectthe repeat block. Do not delete it we are going to re-use it later.
2. Clickthe control blockinthe Block pallet ,dragthe forever blockand
connect it to our program. You should have something like this:

when cliclked repeat B
sat AddOn | o set X |to pick random to B
_I:n::ladcagt AllOFE | set ¥ |to pick random to B

forever broadcast join B jein join x W jein v LTS
=T - -t

3. While we are inthe Control blockselectthe if block and place itin the
forver block
4. The if block has a slot (not the empty space inside it). This is where we put the the
condition for running the code inside the i1f block. We can find the condition we
want in the block Sensing inside the Block pallet .Dragand drop the
key pressed block into the if block slot space. It should look something like this:

when clicked repeat B
set AddOn | to TN set * | to pick random to B
_bl::radcast A0 set ¥ |to pick random to B

fu_re:rm.— broadcast join [T join join x B join vy 00T
if key right arrow | pressed? —

=t

=

5. Make sure the key we are waiting to be pressed is one of the arrow keys, | chose the
right arrow key for my example
6. Now drag the block we previously disconnected intothe if block. It should look

something like this:
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vhen clicl:ed
set AddOn | +to

_hI:JEIdEEIEt AT |

forever

if key right arrow |pressed?
razreat E
set ¥ |to pick random § to B

sat ¥ |to pick random §§ to B

broadcast join [ join join x W join vy LS
T =

-

. Now for the final stage clickthe Control blockinthe Block pallet . Selectthe
wait block, drag and drop it at the end of the forever block (but still inside it). It

usually defaults to 1, if it isn't one please put 1 inside it. We are now done. You Should
have something looking like this:

when cliclked

cet AddOn | to
broadcast AlOff

forever

if key right arrow | pressed?
repeat E
set * |to pick random i to B

set ¥ |to pick random to B

broadcast join [l join join x W join vy DL
o=

wait SeCs
- -+
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Challenges

Now that you are a Sense HAT expert, it is time for a few extra challenges.

1. There is a problem with the code you have built, does it use the full Sense HAT grid?
Could you adjust it so your stars will appear randomly anywhere on the entire grid?

2. Right now, your stars are only white, could you randomise it a bit by having a few other
star colours?

3. Or maybe you could have different coloured stars based on which direction the player
pushes the joystick?

4. Right now the stars are only 1x1 pixel, could you make stars that are 5 pixels? (See
below).

Credits

This resource was created by Milton De Paula (@miltonio94), Bawar Jalal (@bawarj) and
Connor Ballard (@connorbanona).
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