X\bertaSat

Image Courtesy of NASA & Nanoracks



Ex-Alta 1



http://www.youtube.com/watch?v=tGxVZSjNPls
http://www.youtube.com/watch?v=sR5gI5eccog

Ex-Alta 2




) File Edit Selection View Go Run Terminal Help e sTransm.c - Project2.X - Visual Studio Code [Unsupported] o X

C main.c C sTransm.c 4 @ > o - ~ sTransm.c
1
sTransm.c > @ add vBuffer(int) C sTransm.c D ...
ic uint8 t regd = @, regl = @, reg3 = 0, reg4 = 0, regs = 1; i STX_return add_vBuffer(int n_bytes)
ic uint8_t regl7 = 30, regl8 = 3, regl9 = 1, reg20 = 0; 5€ {
ic uint8_t reg2l = @, reg22 = @, reg23 = 0, reg24 = 0; 51 spi_writeData_Expect();
c uint8_t reg25 = @, reg26 = 8, reg27 = 8, reg28 = 8 spi_writeData();

H
c uint8_t reg29 = 8, reg3@ = 50, reg3l = @, reg32 = 255;
c uint8_t reg33 = 192, reg34 = 8, reg35 = 8, reg36 = 16; for(int j = @; j < n_bytes; j++){
c uint8_t reg37 = 16, reg38 = 192, reg39 = 64, regdd = 0, reg ok

1 : h AlbertaSat

. }
areturn regld = ©;
continue;
}
STX_return add_vBuffer(int n_bytes)
{
spi_writeData_Expect(); 72 if(reg25 == 255){
spi_writeData(); : reg24++;
reg25 = 0;
for(int j = ©; j < n_bytes; j++){ 7° }else{
55 | reg25++;

uintl6_t b_count = ©;
78 STX_getBuffer(S_BUFFER_COUNT, &b_count);
if(b_count > 2560){regl9 = 0;}

X ®7A0 & Connected to Discord In55Col1 TabSize:4 UTF-8 CRLF C Win32 & Q



Why is coding important for satellites?

e Communication
o Between mission control and the satellite
o Between subsystems in the satellite

e Power regulation

e Control of the payload




Scratch is a coding language that uses blocks to perform
programming

e These blocks come in different shapes and
colors

e The blocks can be arranged to execute
different functions

e They are connected together like puzzle
pieces




The game you'll make: Asteroid Dodger!




Motion Blocks

e These blocks control the motion of the
objects

e They are indicated in blue




Control Blocks

e These blocks use logic to perform certain tasks

e These blocks use ‘If’ statements:
o If ___ bhappens,thendo
e These blocks do loops:
o Repeat until

e These blocks are indicated in orange



Sensing Blocks

e The sensing blocks ‘listen for’ certain events

e These are indicated in light blue.




These blocks change the appearance of the
sprite

The appearance of the sprites are called
costumes

They are indicated in




Operator Blocks

e These blocks do things regarding:
o Math
o Logic

e They are indicated in green

e \We'll be using an Operator block to randomly generate where the asteroids
will come from!
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Game Preview Window:




The game is a cartesian plane

Quadrant2 Quadrant 1

., .
> By o A ’,‘v
e : .

)

Ql_j_ad_i'ant.3  Quadrant 4

Can you identify the
location of the satellite
sprite?

(0,0)

If we move the satellite
sprite to (-50,50), which
quadrant will it be in?

Quadrant 2



Quadrant 2

Quadran_t_ 3 p

| Quadrant 4-



Over to scratch!

Go to the tutorial on the scratch website:

https://scratch.mit.edu/projects/6054 78607

and click on the “see inside” button:

tutorial_asteroiddodger

by ; ;

i Instructions

Tutorial for the Asteroid Dodger game



https://scratch.mit.edu/projects/605478607

Your screen should now look like this!




Programming the AuroraSat_sprite

e You'll notice that when you press.nothing happens
just yet!
e Click on the AuroraSat_sprite from the Sprite window:

o  You should now have all the blocks you need to
program the AuroraSAT in the main window!

First, let’s try to get it to move with your arrow keys!
Try and recreate the picture on the right with your
blocks!

e When you think you’ve finished, click .and try and
see if you can use your arrow keys to move the
AuroraSat!




What happens when the AuroraSAT runs into an asteroid?!

We have to program the game to stop
when the AuroraSAT runs into an
asteroid!

Try and recreate these conditions from
your remaining blocks!




Programming asteroid1

You may have noticed your asteroids don’t move
yet!

e Select the asteroid1 sprite from the Sprite
window
o The blocks necessary to program
asteroid1 should now be in the main
window!

e Try and recreate the image on the right with
your blocks!




Programming asteroid2

Let’'s add another asteroid!

e Select the asteroid2 sprite from the Sprite
window

e The coding for this sprite has mostly been
done, they just need to be connected
together!

o There’s a hint if you’re stuck!

e The finished blocks should look like this:




Completed Game

https://scratch.mit.edu/projects/605516110



https://scratch.mit.edu/projects/605516110

