In this assignment you will make a virtual classroom that can react to
what you say to it.

You'll be able to control the virtual devices in the classroom by saying
what you want.

You will teach the computer to recognise commands for different
devices by giving it examples of each.

This project worksheet is licensed under a Creative Commons Attribution Non-Commercial Share-Alike License
http://creativecommons.org/licenses/by-nc-sa/4.0/

Page 1 of 15 Last updated: 13 April 2019




. Go to https://machinelearningforkids.co.uk/#!/login

Click on “Try it now”

Click the “+ Add a new project” button.

S WNPE

. Name your project “smart classroom” and set it to learn how to
recognise “text”. Click Create

About Projects  Worksheets News Help Log Out Language
Start a new machine learning project

Project Name

smart classroom

Recognising *

text

English

CREATE CANCEL

5. We’'ll start by getting a project ready in Scratch. Click “Make”

<

About  Projects  Worksheets ~ News  Help  Log Out Language

"smart classroom"

Collect examples of what you Use the examples to train th Use the machine learning model you've trained to make
want the computer to recognise computer to recognise text a game or app, in Scratch or in Python

6. Click “Scratch 3”

8 « J -

Out

Make something with your machine learning m

< Back to project
Scratch P—— Scratch 3 App Inventor
Make a project in the old Use the new version of Make a mobile app for your a. —
version of Scratch ( 1) Scratch phone or tablet —
R =

Page 2 of 15 Last updated: 13 April 2019



7. Click “Scratch by itself”

% About  Projects  Worksheets ~ News  Help  Log Out

Using machine learning in

< Back to project

Your project isn't ready to be used in S
(Youcan use Scratch by itself | if y¢

Or go to the Learn & Test page for some tips on what to do next.

8.

Click on Project templates

Share

£J See Projec

= Code " Costumes 4» Sounds
._ Motion
Motion
. move Q steps
. tun C 0 degrees
Sound
9. Click on the Smart Classroom (easy) template

10.

® m

Click on the green flag to test.

Projecttemplates @ Tutorials Scratch Project

11.

Type in a message and watch it react!

7

[ J
Sound
et -
O
Events
if FTC N Turn on the fan then
O
Control goto random position v
s‘,gw wox @y
e R ry—
Operators. ﬂdo°ueno random position v 0)

Try “Turn on the lamp”, “Turn off the lamp”, “Turn on the fan”, and “Turn

off the fan”. They should all work.
Type anything else, and nothing will happen!
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12. Close the Scratch window and go back to the Training tool.
13. Click on the “< Back to project” link.

14. We need to collect some examples to train the computer.
Click the Train button.

% About Projects Worksheets News Help Log Out Language

"smart classroom"

Make

Use the machine learning model you've trained to make
a game or app, in Scratch or in Python

Train

Collect examples of what you
want the computer to recognise

15. Click on “+ Add new label” and call it “fan on”.
Do that again, and create a second bucket called “fan off”.
Do that again, and create a third bucket called “lamp on”.
Do that again, and create a fourth bucket called “lamp off”.

Recognising text as fan_on, fan_off or 2 other classes

+ Add new
label

g faN_oN fan_off lamp_on lamp_Off
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16. Click on the “Add example” for the four labels and put the
following examples:

S About  Projects  Worksheets N

Help  Log Out Language

Recognising text as fan_on, fan_off or 2 other classes

< Back to project

fan_off

— fa n_on
can we turn the fan on?
can you switch on the fan?
fan on I need some air

| want the fan on

I'd like the fan on, please

I'm too hot

It's too hot in here

Please switch the fan on

Please turn on the fan

=+ Add example

lamp_on

can we have the fan off now

fan off

| don't want the fan on any more
I'm cold I'm feeling too cold
It's too breezy It's too windy
It's too windy in here

Please can you turn off the fan

switch off the fan

Turn off the fan

+ Add example

Add new
label

Can we have some light on?

Can we have the lamp on?

| can't see

| can't see. Let's have some light.

It's too dark.
It's too dark in here.

It's too dark. | can't see anything.
Lamp on.

Light on

Please turn on the lamp

=+ Add example

lamp_oﬁ—

can you turn off the lamp?

can you turn the light off

could you turn the light off please?
It's too bright lamp off
light off lamp off please
Please can you switch the light off
Please make it darker

Please turn off the lamp

Turn off the lamp

+ Add example

17.

Click the “< Back to project” link, then click “Learn & Test”.

18.

Click on the “Train new machine learning model” button.

’
About Projects Worksheets News Help Log Out Language

Machine learning models

< Back to project

What have you done? What's next?

You have collected examples of text for a computer to use to
recognise when text is fan_on, fan_off or 2 other classes.

to start the computer's training?

lick the button below to start training a machine learning model
You've collected: using the examples you have collected so far
+ 11 examples of fan_on,
* 12 examples of fan_off,
* 12 examples of lamp_on,
.

11 examples of lamp_off

(Or go back to the Train page if you want to collect some more
examples first.)

Info from training computer:

Train new machine learning model

19.

Wait for the training to complete. This might take a minute or two.
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Machine learning models

What have you done? What's next?

You have trained a machine learning model to recognise when text is Try testing the machine learning model below. Ent, example of text
fan_on, fan_off or 2 other classes. below, that you didn't include in the examples yj ed to train it. It will tell
you what it recognises it as, and how confid s in that

You created the model on Saturday, April 13, 2019 9:44 PM
If the computer seems to have learned,
you can go to Scratch and use wha
game!

ognise things correctly, then

You have collected: omputer has learned to make a

« 11 examples of fan_on,
* 12 examples of fan_off,
* 12 examples of lamp_on, If the computer is getting to
« 11 examples of lamp_off back to the Train page aj

y things wrong, you might want to go
ore examples

Once you've done
learning model

lick on the button below to train a new machine
e what difference the extra examples will make!

20. Oncethe training has completed, a Test box will be displayed.
Try testing your machine learning model to see what it has learned.
Type in a command, and press enter. Test it with examples that
you haven’t shown the computer before.

What have you done so far?

You’ve started to train a computer to recognise commands to control two
classroom devices.

Instead of writing rules to do this, you are doing it by collecting examples.
These examples are being used to train a machine learning “model”.

The computer will learn from patterns in the examples you’ve given it,
such as the choice of words, and the way sentences are structured. These
will be used to be able to recognise commands.
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21. Click on the “< Back to project”
22. Click on Make

23. Click on Scratch 3

24. Clickon Open in Scratch 3

‘
i About Projects Worksheets News Help Log Out Language

Using machine learning in Scratch 3

< Back to project

Open in Scratch 3

Your project will add these blocks to Scratch. It will look something like this - except with the name of your

L | rocomnise toxt () taoen

Put text in the input for this, and it will return the label that your
machine learning model recognises it as.

This will return how confident your machine learning model is that
it recoanises the tvoe of text. (As a number from 0 - 100).

You should see new blocks in the toolbox from your project.

Edit  Projecttemplates -9 Tutorials  Scratch Project Share () See Project Page

Smart Classroom

EL;‘H(':
E recognise text @ (label)

®

Control

® g mcoqnlu(exl@(coﬂﬁdm\ce)

S‘.q B o
Operators E fan_off

@ 8

. a lamp._off Stage
My Blocks e Sprite1 - o 1 °

E © 9 si 00 Direction 90

0)©®

cain new machine learning model

Classroom

= R ——

§

Backpack

26. Load the same starter Scratch project you opened before.

Click on Project templates
Click on Smart Classroom (easy)
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27. Click on “Unit 5” and drag and drop the rules from your machine
qurning model to the script.

’ N
&= Code .l Costumes T ¢ Sounds

@ wis

Motion

. i recognise text @ (label)
Looks

recognise text @ (confidence)

Sound = fan_on 28 Enter your command JELGRTETS
O B if £ recognise text @ (label)
Events mE fen-off [M[L]

=

broadcast turn-fan-on v

B -
Control add training data fan_on »
ML ]

I. 3 ) .
Sensing .[‘- train new machine learning model B recoonise text @ (label)

broadcast turn-fan-off v

O

mes  Is the machine learning model | read|

COETETAE Turn on the lamp then

broadcast turn-lamp-on v

COENETEE Turn off the lamp then

broadcast turn-lamp-off »

JOJREC]

B-
-
|

28. Your script should look like this after you finish

when clicked

forever

=5 @ Enter your command J=lisRVET

recognise text {"answer @ (label)

broadcast turn-fan-on

recognise text Sanswer (label)

broadcast turn-fan-off

.@E recognise text S answer @ (label) = lamp_on

broadcast turn-lamp-on v

recognise text fanswer ' (label)

broadcast turn-lamp-off »
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29. Clickthe green flag to test again.

- @+ File Edit Projecttemplates @ Tutorials _ Share ) See Project Page 63 8B scrachcat v
3 Ne om &

Enter your command

sssss

30. Test your project
Type a command and press enter. The fan or lamp should react to your
instructions.
Make sure you test that this works even for messages that you didn’t
include in your training.

What have you done so far?

You’ve modified your Scratch smart classroom assistantto use
machine learning instead of your earlier rules-based approach.

Training the computer to be able to recognise instructions for itself
should be much quicker than trying to make a list of every possible
command.

The more examples you give it, the better it should get at recognising
instructions correctly.
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31. Leave Scratch open (we’ll come back in a moment) but go back to
the Learn & Test page in the Training tool.

Type something in the Test box that has nothing to do with lamps or fans.
For example, “make me a cheese sandwich”

< Back to project

What have you done? What's next?
You have trained a machine learning model to recognise when text Try testing the machine learning model below. Enter an example of
is fan_on, fan_off or 2 other classes. text below, that you didn't include in the examples you used to train
it. It will tell you what it recognises it as, and how confident it is in
You created the model on Saturday, April 13, 2019 9:44 PM. that.

You have collected:
* 11 examples of fan_on,
* 12 examples of fan_off,
* 12 examples of lamp_on,

If the computer seems to have learned to recognise things
correctly, then you can go to Scratch and use what the computer
has learned to make a game!

* 11 examples of lamp_off 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 traa
machine learning model and see what diff
examples will make!

Try putting in some text to see how it is recognised based on ygul trai

make me a cheese sandwich Test

Recognised as lamp_off
with 21% confidence

32. Look at the confidence score, and check that it’s very low. Compare
this with the score you get from commands like “turn on the lamp”.

This is the computer’s way of telling you that it’s not very certain it
understands your command, because it doesn’t look like what it learned
from your examples.

33. Go back to Scratch.
You can open your saved project from before if you closed the window.

Page 10 of 15



34. Modify the script for the “classroom” sprite so that it uses this
confidence score.

when clicked

forever

=G Enter your command S RTET

if M[L] recognise text | answer (confidence) | < then

CE\V Sorry, I'm not sure what you mean Bislg ° seconds

else

. .
if T L] recognise text © answer @ (label)

broadcast turn-fan-on v

recognise text { answer @ (label)

broadcast turn-fan-off »

recognise text © answer @ (label)

broadcast turn-lamp-on v

recognise text © answer @ (label) - lamp_off

broadcast turn-lamp-off »

35. Cclickthe green flag and test again

Try typing commands that have nothing to do with the fan or lamp.
Try asking for something to be turned on or off.
Check that your classroom reacts in the right way.
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What have youdone?

You’ve trained a smart assistant — like a simple version of the assistants
you can get on modern smartphones (like Apple’s Siri or Google’s
Assistant) or virtual assistantdevices (like Amazon’s AlexaorGoogle’s
Home).

You’veuseditto create a smart classroom assistant in Scratch, using
machine learning instead of your earlier rules-based approach.

Training the computer to be able to recognise instructions was hopefully
much easier than trying to make a list of every possible command. And
the more examples you give it, the better it gets at recognising instructions
and the more confident it gets in doing that.

And now, if it’s not sure what you mean, it will ask you to try again.
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