Shoot the bug

In this project you will train a computer to play a simple arcade game.
The game is based on shooting balls at a target.
You will teach the computer to be able to play this game by collecting

examples of shots that hit, so that it can learn to make predictions
about the shot it should take.
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Go to https://machinelearningforkids.co.uk/scratch

Click on “Project templates”

3. Click on the “Shoot the bug” template
4. Find the “when Green Flag clicked” block in the “ball” sprite
- £ settings v [P File v & Edit v Project templates  Share shoot-the-bug-regression
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5.
v X
play the game using left/right
play manually arrow keys to aim the ball,
and the space bar to fire
/
6. Click the Green Flag and try to shoot the bug!

Use the arrow keys to aim, then press the space bar when you’re ready.
Try playing a few times to get used to how the game works.
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7. Try using the “play by aiming the bug”
This will fire the ball for you, aiming at the current location of the bug
when it fires.

: v X
[

| let the game play itself where
it aims at where the bug is
now

What have you done so far?

You played a game in Scratch. Each time you play, the bug appears at a
random location, and starts moving towards the bottom of the screen.
The aim of the game 1s to shoot a ball at the bug before it reaches the
bottom.

In this project, you are going to get the computer to decide what angle it
should shoot at, based on the location of the bug.

You have seen that if it just aims at where the bug 1s now, it will miss,
because the bug is always moving. The computer needs to learn to aim in
tront of where the bug is now, based on the speed the bug 1s moving.

You could do this by writing code to calculate the correct angle to launch
at, based on the location. (If you have time, give this a try to compare!)

But, for this project, you’re going to train the computer so that it learns
for itself how to shoot at the bug.

You'll collect examples of the game being played and use that to train a
machine learning “model” that can predict the correct angle to fire the

ball at.
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10.
11.
12.

Go to https://machinelearningforkids.co.uk in a web browser

Click on “Get started”
Click on “Try it now”

Click the “+ Add a new project” button.

Name your project “shoot the bug” and set it to learn how to

“predict numbers”.

‘
About Projects Worksheets Pretrained Stories Book Help Log Out Language

Start a new machine learning project

Project Name *

shoot the bug

Project Type *
predicting numbers v

Storage *

In your web browser -

CREATE CANCEL

13.
14.
15.

Click on “Create”

“shoot the bug” will be added to your list of projects. Click on it.

Click the “Train” button

S About  Projects  Worksheets  Pretrained  Stories ~ Book  Help  Log Out Language

"shoot the bug"

Train Lear Make

Collect examples of what you
want the computer to predict

xamples to train the Use the machine learning model you've
puter to make predictions trained to make a game or app in Scratch
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Values the computer will use to make a prediction:

Name What is it? A positive number | A negative number | Example in
means... means... screenshot
bug x x-coordinate of the The bug is on the The bug is on the -180
current location of the right side of the left side of the
b stage stage
ug
bug y y-coordinate of the The bug is at the The bug is at the 140
current location of the top of the stage bottom of the
b stage
ug
bug direction | How far the bug will The bug is moving | The bug is moving 30
move (horizontally) in left-to-right = right-to-left &
its next move
Value the computer will learn to predict:
Name What is it? A positive number | A negative number | Example in
means... means... screenshot
ball angle direction to fire the The ball will fire The ball will fire -20
ball at towards the right towards the left
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16.
17.

18.
19.
20.

Click on “Add column”

Type “bug x” and click “Add”

Add new column

CANCEL

Click on “Add column”, type “bug y”, and click “Add”

Click on “Add column”, type “bug direction”, and click “Add”

Click on “Add column”, type “ball angle”, and click “Add”

Page 6 of 14

% About Projects Worksheets Pretrained Stories Book Help Log Out Language

< Back to project

Predicting something from 4 input values

examples

Tick the column(s) that you want your machine learning model to predict values for.

bug direction ball angle
AV AV

B Change output column(s) I’ Add column E Upload CSV
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21. Click the tick box under “ball angle”
This is to choose that the “ball angle” value is the one that you want the
computer to learn to predict

@ About Projects Worksheets Pretrained Stories Book Help Log Out Language

Predicting something from 4 input values

< Back to project

examples

Tick the column(s) that you want your machine learning model to predict values for.

bugy bug direction ball angle
AV AV AV

& Change output column(s) f Add column ﬁ Upload CSV

22. Click “Back to project”

s About Projects Worksheets Pretrained Stories Book Help Log Out Language

Predicting ball angle from 3 input values

< Back to project
examples
Add training examples from Scratch or by uploading a CSV file.

bug direction ball angle
AV AV

C‘J Change output column(s) f Add column ',i Upload CSV

23. Click the “Make” button

24. Click on “Scratch 3”
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25. Clickthe “straight into Scratch” button
The page will warn you that you don’t have a machine learning model yet.

That is okay. You are going to use Scratch to collect the training examples
you will use to train a model.

26. Inthe Scratch window that opens, click on “Project templates”

27. Open the “Shoot the bug” template again

28. Click on the “record” sprite and find the “when | receive hit” block

& Edit v Project templates  Share Scratch Project

~ £ Settings v & Fie ~

29. Addan “add training data” block to it

Project templates  Share Scratch Project

@BEB ooww- Bre- s

E add training data bug x o bugy o bug direction o is ball angle o

_E_ train new machine leaming model
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30. Addvariables to the “add training data” block to match this
screenshot.
Make sure you use the variables that start with “record”

& Edit v Project templates  Share Scratch Project

32. Connectthe “play randomly” block to it

P .
(

= . x

‘ / let the game play itself where
play randomly it chooses a random direction
to aim at

33. Click the Green Flag

34.  wait until the ball hits the bug
The game will keep firing in random directions until a ball hits the bug.
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35.

In the training window, go back to the “Train” page

You should see the first example has been added to your training data

< Back to project

’
About Projects

Worksheets Pretrained Stories Book Help Log Out

Predicting ball angle from 3 input values

examples

bug direction
av

-15

8 Change output column(s) ﬁ Upload CSV gi Download CSV ~ $ Delete all

ball angle
av

36

36.
37.

Repeat this to collect more training examples

Go back to the Scratch window, and click on the Green Flag again

Every time the ball hits the bug (or the bug catches you!) click the Green
Flag again to start again.
Each time, the bug starts in a different location and moves at a different
speed. Your Scratch project will collect all of these to train the computer.

38.

Go back to the training window and refresh the Train page to review

the examples you have collected

Pretrained  Stories  Book  Help

Predicting ball angle from 3 input values

& Change outputcolumn(s) N UploadCSv 4 Download CSV 9§ Delete all

examples
bug x bugy bug direction ball angle
168 24 -15 36
135 85 35 37
178 72 15 38
-64 54 35 6
-80 13 10 -29
18 64 10 37
73 152 -45 -20
-120 50 50 2
109 94 40 37
201 13 35 39
-115 14 45 5
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39.

Train a machine learning model using your examples

Click on “Back to project”, then click the “Learn & Test” button.
Then click on the “Train new machine learning model” button

<

About  Projects  Worksheets  Pretrained Stories Book  Help Log Out

< Back to project

What have you done?

You have collected examples of numbers for a computer to use to
predict the value of ball angle.

You've collected: 203 examples of data

Machine learning models

Ready to start the computer's training?

Click the button below to start training a machine learning model
using the examples you have collected so far

Language

What's next?

e Train page if you want to collect some more

info from training computer:

Train new machine learning model

40.

Try testing your model to see what angles it predicts

This is the prediction my model made for the values in my earlier diagram
Do you think your model is making good predictions?

What have you done?

You have trained a machine learning model to predict the values of
ball angle.

You created the model on Wednesday, April 17, 2024 9:25 PM.

You have collected: 203 examples of data

IVIACTTITTE TEAITITTY TTTOUETS

What's next?

Try testing the machine learning model below. Enter an example of
numbers below, that you didn't include in the examples you used to
train it. It will tell you what it predicts the output should be.

If the computer is getting too many things wrong, you might want to
go back to the Train page and collect some more examples

Once you've done that, click on the button below to train a new
machine learnina model and see what difference the extra examples

Prediction:

ball angle

‘ -12.630802154541016

v | (%:0,Y:180)
Try putting in some numbers to see the prediction based on your training
bug x -180
bugy 140
bug direction 30
(%:-240,Y:0) (%:0,Y:0) (%:240,Y:0)
Test
(=] X

u()(:U,Y:-lBO)
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41.

train new machine learning model

42.

EBEB % oo -

& Edit v Project templates  Share Scratch Project
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Looks

Control

Variables

Images

In the Scratch window, add this code to the “ball” sprite

Find the “choose direction using machine learning model” block

43.

Update the code for this block to use your machine learning model
Make sure you use the right variables: bug x, bug y, and bug direction

define choose direction using machine learning model

set ballangle v to predict | ball angle ¥ | from bug x

point in direction = ball angle

bugx" bugy fbugy ' bug direction {bug direction

44,

Find the “when Green Flag clicked” block again.

Remove the “play randomly” block, and change it to use your model

Is the machine learning model | ready touse v | ?

play using machine learning model
v

play the game using the
machine learning model that
you train
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45. Pressthe “m” button on your keyboard to train a new model

46. Click on the Green Flag again
How good is your machine learning model at choosing angles?

What have you done so far?

You've trained a computer to play a game. Instead of working out the
equation to calculate the angle to fire the ball, you did it by collecting
examples. These examples were used to train a machine learning model.

The computer learned from patterns in the examples. It used these to
make predictions about the angle to fire the ball at. The more examples it
had to learn from, the better it will probably be.

Because you still have the “add training data” blocks in your script, you
are still collecting more training examples every time you play. This means
the more time you let your machine learning model play the game, the
better it should get at playing.

Press the m button again to train a new model using the extra examples.
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Is this a good use of machine learning?

We use machine learning when we want computers to do things that would be
complicated for us to write instructions for it to follow.

We avoid machine learning if the time it takes to collect training examples would be
longer than just writing the instructions for how to do the task.

Compare the effort to collect the training examples to train the computer to play this
game, with the effort it would’ve taken you to calculate the angle to fire at. Do you think

this game is a good use of machine learning?

What if the game was made harder? What if there was an obstacle to get around?
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Try adding a new sprite called “obstacle” and modity the code for the “ball” sprite so
that it bounces off of the obstacle.

The equations to calculate the correct angle to fire at would be even more complicated.

This makes it an even better use of machine learning. (But it would need more training
examples for the computer to learn how to play, because it’s a more complex task.)
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