Locate Larry

In this project you will make a “Where’s Wally?” game (“Where’s
Waldo?” if you’re from the US).

You’ll use a Scratch project that generates very simple “Where’s
Wally?” style pictures — mixing up cartoon characters on a random

background.

You’ll use the Scratch project to train the computer to be able to spot
one of the characters in the scene.

This project worksheet is licensed under a Creative Commons Attribution Non-Commercial Share-Alike License
http://creativecommons.org/licenses/by-nc-sa/4.0/
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1. Choose one of these characters
In this worksheet, I’ll choose the Scratch Cat. But choose one that you like.

2. Think of a name for the character you chose
In this worksheet, I'll be using “Larry”. But come up with your own name.

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

4. Click on “Get started”

5. Click on “Log In” and type in your username and password
If you don’t have a username, ask your teacher to create one for you.
If you can’t remember your username or password, ask your teacher or
group leader to reset it for you.

6. Click on “Projects” on the top menu bar
7. Click the “+ Add a new project” button.

8. Name your project “Locate Larry” and set it to learn how to

recognise “images”. Click the “Create” button
About Projects Worksheets News Helg Log Out

Start a new machine learning project

Locate Larry

images

CREATE CANCEL
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0. You should see “Locate Larry” in the list of your projects. Click on it.

10. Click the “Train” button

D vt Projects  Worksheets ~ News  Help L

og Out Language

"Locate Larry"

Collect examples of what you e examples to train the Use the machine learning model you've trained to make
want the computer to recognise omputer to recognise images agame or app, in Scratch or in Python

11. Click the “+ Add new label” button. Create a label with the name
you chose for your character. (e.g. “Larry”)

12. Click “+ Add new label” again. Create a label with the name
“Not <Character Name>" (e.g. “Not Larry”)

About Projects lorksheets News Help Log Out Language
Recognising images as Larry or Not_Larry
< Back to project

Add new
label

Larry Not_Larry

Drag pictures from other browser windows and drop Drag pictures from other browser windows and drop
them here them here
$www  Biwebcam ¢ draw $www  Gwebcam ¢ draw

13. Click the “< Back to project” link
14. Click the “Make” button

15. Click the “Scratch 3” button
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16. Click the “straight into Scratch” button

% About Projects Worksheets News Help Log Out

Language

Using machine learning in Scratch 3

< Back to project

You haven't trained a machine learning model yet.

You can train one now and then come b;

Oryoucango straight into Scratch

It will look something like this - except with the name of your
oroiect

Your project will add these blocks to Scratch.

17. Clickon Project templates

@~ File Edt Projecttemplates -@- Tutorials | Scratch Project Share ¢) See Project Page & Give Feedback () & scratch-cat v
N® D M|

= Code &/ Costumes o) Sounds

. Motion

Motion

Looks

o

Sound

o b,
k)

Events

18. Open the Locate Larry project template

19. Cclickonthe “0,0” sprite, and find the “store HIT” script
Share ¢ See Project Page (=] & scratch-cat v

EU LR A Gl STORING-HIT
Control goto random position v

sonsing | [CA 100 3

PSRl cice @) secsto random position +

\,ag% glide secs tox: @ v @

3

‘aining data will go here --->>> Sprite 0,0 - x

CURL TR AR TRAIN-MISS ® Show @ B size 100

Images
e

point in direction @

Locate Larry
crrae xis @)
01 02
Backpack
11 12 13
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20. The“add training data will go here” comment is there to show you
where you need to add a new block in the next step.

define store HIT

L ER AR G STORING-HIT

EEVN TN uploading as an example of character name

switch costume to thin-border v

-
upload this grid squal
example of a section

board that has the ch)
in

v

add training data will go here --->>>

CEE L ER AR G TRAIN-MISS

train-miss v

- x ‘

finished - now it's time to ask the
user to pick an of a grid

21. Addthe “add training data” block and join it all up
Make sure that you include the backdrop image block
Make sure you set the name in the block to match your character.

define store HIT

LSRR ARG STORING-HIT
proadcast storing-hit v ' and wai
CEVAR I uploading as an example of character name

switch costume to thin-border

a will go here --->>> add training data | backdrop image Larry »

SR ER AR G TRAIN-MISS

finished - now it's time tc
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22. Find the “store MISS” block script.
It should be just underneath “store HIT” — you might need to scroll down.

23. Putanother “add training data” block where the comment is, like
before. This time, you should use “Not Larry” instead of “Larry”
It will be the name you’ve chosen, not “Larry”.
Make sure you join the script up again.

define store MISS

SEE G ER A G STORING-MISS

CEVAR T uploading as an example of a miss of character name

switch costume to thin-border

data will go here --->>> add training data | backdrop image Not_Larry =

set mode v to @Lelai=y]
=D

I~ i

finished.

24. You need to do this again for all the other grid square sprites:
o1 02 03 10 1,17 1,2 1,3 20 2,1 2,2 2,3

You need to do all twelve sprites that look like grey squares.

Update both the store HIT and store MISS scripts — joining them up by
adding an add training data block.

Remember: choose “Name” of your character in “store HIT” and
choose “Not Name” of your character in “store MISS”
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B odd training data (3N =
m ing data (IR (Lamy
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Backpack

characters in t

26.

&= Code &/ Backdrops o Sounds
. My Blocks
Motion

. Make a Block

Looks Images

Locate Larry
ts

set mode v to

SETUP

Share €J See Project Page

number of
charactersin t

vvvvvv

27.

Click “Train”

Click on “full screen” and then click the Green Flag

& B roen-

The script will pick a random background, and shuffle the characters
(choosing a random size, position and costume for them).

N O
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Click “OK”

=t
- -

Training!
Train the computer to spot
the character

Click on the charac

28. Click on the character that you chose before

We’re training the computer how to find the character you chose — so

]

clicking on it will collect an example of what they look like.

e.g. click here

29. Next, you need to collect an area of the stage that doesn’t have

your character. Click “OK”

[~

=

Training!
Train the computer to spot
the character

Click somewhere AWAY from
the character
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30.

Click any area that your character definitely isn’t in

N

uploading as an example
of a miss of Larry

31.

You shou

Go back to the main training tool window. (Leave Scratch open!)
Click “< Back to project” and then click the “Train” button.

Id see the two training images from Scratch

& o Prjecs

Recognising images as Larry or Not_Larry

o Addnew
label

Larry

& www B webcam

Not_Larry ey

(=)

32.

Go back to the Scratch window. Click the Green Flag and start again.
Repeat and collect ten (pairs of) examples.

<

< Back to project

About  Projects  Worksheets ~ News  Help  Log Out

Recognising images as Larry or Not_Larry

— NOt_LaI'I'y _

+ Add new

label
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33. save your Scratch project
Click “File” -> “Save to your computer”

34. Click “< Back to project” and then click the “Learn & Test” button

35. Click the “Train new machine learning model” button
The computer should start to learn how to recognise your character.

S oo Poeas

Machine learning models

What have you done? What's next?

36. Switch back to the Scratch window.
If you accidentally closed it, you can get back to it by doing this:
* Click the “< Back to project” link
* Click the Make button
* Click the Scratch 3 button, and then click the Open in Scratch 3 button
* Open the file you saved before with File -> Load from your computer

37. Click the “0,0” sprite, and find the “when | receive TEST-0,0” script
It will be at the very bottom. You might need to scroll down to it.

Share €) See Project Page & Give Feedback B & scratch-cat ¥

Stored training

Click green flag to
go again

Stago

1y sprits | 00 x| - y
iagh M| sow © @ sz |1 Diroction
2 Backdrops.
 ocato Lary —
s

01 02 03 10

' : o Q 6
Backpack
i 12 13 20 21

Page 10 of 14 Last updated: 17 April 2019




38. Update the script to look like this
The “recognise image will go here” comment is there to help.

VA {4

You need to add the “recognise image”, “backdrop image” and “Larry”
blocks.

switch costume to empty

ere --->>> recognise image = backdrop image (label
M[L] g g p image ( )

switch costume to thin-border

say join e join character name

39. Clickonthe “0,1” sprite, and do the same again
As before, there are three blocks you need to add:

VA {4

“recognise image”, “backdrop image” and “Larry”

when | receive test-0,1 v

switch costumeto empty »

—->>> backdrop image (label) = La then g
[MIL] recognise image p image (label) [MIL] my

switch costume to thin-border »

say join G join character name @

40. Dothat again for all the other grid square sprites:
02 03 10 1,12 1,2 1,3 20 21 2,2 23

Make sure you do all twelve sprites that look like grey squares!

Page 11 of 14 Last updated: 17 April 2019



41. It'stime to test!
Click the “full-screen” button, and then click the Green Flag.

Do you want to...?

42. Click “Test”

43. Didit work?
Try it a couple of times and see how good it is at finding your character.
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44. fit's not getting it right, click the Green Flag and then click Train a
few times to collect more examples.
You need to train a new machine learning model again to use the new
examples.

What have you done?

You’ve trained a machine learning model to be able to recognise a
character 1n a picture.

You don’t just want to know if the character is in the picture, but where in
the picture they are. To do this, the picture was cut up into twelve
squares, and you used the machine learning model to check each of the
twelve squares individually.
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Did you know?

What you’ve made in Scratch is a common approach for finding
things in pictures.

Street sign Captchas

Have you ever been asked to ] ]
Select all squares with street signs.
complete a “captcha” as part of LT T
logging into a website? Clicking on
squares in a photo that contain
street signs is a common one.

As well as proving that you are a
human, this is very similar to what
you made in this project: you are |
helping to train a machine learning
model to recognise and find street
signs.

Do you think this could be useful to help with the
development of self-driving cars?

Quickly understanding water usage in times of drought

In 2015, during a state of emergency caused by a drought in
California, a machine learning model was used to find lawns,
swimming pools, & other features that affect water usage.

By cutting the satellite images for the whole state into small
squares, each one could be individually classified. Combining
this with a map meant they could quickly understand the
impact on water usage across the state.
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