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Playing the Piano

You can program the Cheese Stick to play the piano on your keyboard.

i. You can program the Cheese Stick to play the piano on your keyboard.
Let's learn the [sound blocks] of the Cheese Stick.

[ ‘ ’ o
SEF / X
\ S o >,
Desktop or laptop Cheese Stick USB dongle

> > > > > >



01. Playing the Piano

G

Let's learn the blocks for this chapter.
& &

Clicking the F button runs the connected blocks.

when qv key pressed Pressing the assigned key runs the connected blocks.

) @ This block plays the given note
& RaviCte) oA = © e e for the given number of beats.

9& rest for W5 beats This block pauses the program for the given number of
i seconds.

This block changes the tempo by the given BPM.

& set tempo to @ =12/ Thisblock sets the tempo to the given BPM.

> > > > > >



01. Playing the Piano

@ Now, let's install the Cheese Stick program.
B

«> Robot Coding

ROBOT CODING =« g

Robot Default
Calibration Values

Sensor .
Console Dashboard
Monitor 9 o @ cacensh Cheese 020002

Ccom23
D3:35:02.AB:01:4D
Connected

Install and open the Robot Coding software on your computer. The Robot Coding software can be

downloaded from http://hamster.school/ko/download/robotcoding preview.jsp

@ @

= &

Hamster Robot Turtle Robot

@ The Robot Coding software allows you to control not only the Cheese Stick but also the
Hamster Robot and the Turtle Robot.

> > > > > >


http://hamster.school/ko/download/robotcoding_preview.jsp

01. Playing the Piano

@ Let's connect the Cheese Stick to your computer.
B

Plug the USB dongle into the USB port on your computer.

=, / Bring the Cheese Stick close to the USB dongle (within 20 cm) and flip its
= switch to ON.

ROBOT CODING - (g

05

. ..
o p

If the Cheese Stick beeps and the Bluetooth connection indicator of the USB dongle and the Cheese

Stick stays lit blue or flashes quickly, the Cheese Stick is successfully connected to your computer.

e Bluetooth Connection Indicator

L S
. Indicators Meanings
‘ o slow blinking in blue waiting for a Bluetooth connection
>
(N / steady blue connected to Bluetooth

fast blinking in blue receiving data

@ The USB dongle remembers the most recently paired Cheese Stick. Therefore, pairing only

needs to be done once.

> > > > > >



01. Playing the Piano

! Let's start programming on the Robot Coding.
B

° | After connecting the Cheese Stick to your computer, click [Scratch 3 Offline].

= Robot Coding

ROBOT CODING =« (g

Robot Detauilt
Calibration Vakes
Sensor .
Console Dashboard
Monitor @ @ Cheese 020002

COoM23
D3:35:02.AB.01:4D
Connected

4

Level 2

> > > > > >
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01. Playing the Piano

E Let's program the Cheese Stick to play C when you press the 1 key on

E=E|  your keyboard.

QJ-.-

‘ \ | ™ Open[When clicking the space key] block under

—_ Event

S ‘ vents  the [Events] tab.

Change [space] to[1].

Connect [Play C4 for 0.5 beats] block

y - Cheese
Stick nder the [Cheese Stick] tab.
0’ playnote C w 4 » for @ beats = ! [ ek

> > > > > >
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01. Playing the Piano

lﬁ:ﬂl [Practice Assignment 1]
PlayC,D, E, F, G, A, Bwith the 1-7 keys on your keyboard.
N

o
O
o ©

©O
Do Re Mi Fa Sol La Ti

tn:u, [Practice Assignment 2]

Play high C.
% O

@ Practice Assignment 1

Q’ playnote E w 4w for @ beats

0’ playnote D » 4w for @ beats

°¢ playnote G w 4% for @ beats

0’ playnote C w 4w for @ beats

) playnote A w 4 » for beats
7

0’ playnote F v 4w for @ beats

0’ playnote Bv 4w for @ beats

@ Practice Assignment 2

5% for @ beats

0’ playnote C »

12



01. Playing the Piano

|- Let's program the Cheese Sticktoplay C, D, E, F, G, A, B, C when you
[E= click the start button.

clicked

play note

play note

play note

play note

play note

play note

play note

play note

@ The following chart shows commonly used notes and rests.

Notes or Rests Name Beat(s)

b Eighth note 0.5 beats

Quarter note 1 beat

J Dotted quarter note 1.5 beats

Half note 2 beats

Quarter rest 1 beat

7 Eighth rest 0.5 beats

> > > > > >



01. Playing the Piano

=

Review this chapter with the following assignment.

Twinkle, Twinkle Little Star

C F F C G C
f) 4 4 | | 4
A4 — n f f —— f = — I — T 7 ]
=) I I T T 1 T 1 T 1
D) - -
1. Twin - kle, twin - kle lit-tle star, how I won-der what you are.
2.When the blaz-ing sun is gone, when he noth-ing shines up - on.
3.As your bright and ti-ny spark, lights the trav' ller in the dark.
5 ¢ F C G c F C G
9 t t T T —  — t T T T T 1
(2 J J | | 1 T e — | | o — I |
Up a-bove the world so high, like a dia-mond in the sky.
Then you show your lit - tle light, twin- kle,twin - kle all the night.
Though I know not what you are, twin- kle, twin - kle lit- tle star.
9 C F C F C G C
h 4 J | |
e e e e e e e e e e |
o < o b > > T 'I 'I .él- il |

Twin-kle, twin-kle
X

playnote C »

playnote F »

playnote B w

[Practice Assignment 1]

4. for@beats

4% for @ eats 0’ playnote G v

°’ playnote C w

for @ beats

> > > > > >

lit - tle star, how I won-der

what you are.

Enter the following commands to play this song.

playnote E =

0’ playnote A w

av for @@ veats

5+ for (@ veats

14



01. Playing the Piano

IE Here is another assignment.

(==
i c i z FI | | c
L S | N 1 I " 1 | 1 1 1 | 1 o ]
y - L 1 1 I N 1 1 1 1 1 4 1
L e e e e e e =
D) P o« ¢
| won - der Iwon-der What are the same
| won - der Iwon-der What are the same
A F C G? &
o | I | | I | 3 ]
y 4l 1 1 1 1 | 1 1 1 I I I 1 N 4 1
1 | 1 1 I 1 | | I I S I
&

Tw_o chc;p - s_ticks in a> sét tf;ay aré thé same
Four Yut - sticks in a set they are the same

r:u, [Practice Assignment 2] Enter the following commands and program
the Cheese Stick to play this song when you click the start button.

You can also use [Repeat] block.

set tempo to @ BPM

playnote C =

é set tempo to @ BPM

repeat e
& playnote C = 4 - for ° beats
@ play note E = 4 - for ° beats

play note

play note

play note

0& playnote G » 4 - for o beats

play note

play note
play note
play note

play note

play note
play note

play note

play note

play note
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Making Yes or No Quiz Buttons

You can make Yes or No quiz buttons with a 5x5 LED Matrix.

k You can make Yes or No quiz buttons with two buttons on a 5x5 LED
Matrix. Let's learn about a 5x5 LED Matrix.

H 0

| '

H}é—’% Let's get ready.

Desktop or laptop Cheese Stick USB dongle 5X5 LED Matrix

> > > > > >
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02. Making Yes or No Quiz Buttons

G

Let's learn the blocks for this chapter.
& &

Clicking the F button runs the connected blocks.

This block infinitely repeats the blocks inside it.

The blocks inside this block will run if the condition is true.

This block evaluates to true if both conditions are true.

a start HAT-010 5x5 matrix This block is needed to use the 5x5 LED Matrix.

& HATOWO:buton Av  clcked v 2 This block is needed to press the buttons on the 5x5
LED Matrix.

Q HAT-010 sprite a :setspriteto red = square v Il‘?eis5k))(|§(|:_ll<fgisl3|§‘t¥’isxc.“ﬁerent ﬁgures el

& HAT-010 sprite c ) o 'II\'/Ih;irti))l(ock deletes the figures displayed on the 5x5

This block plays the given sound for the given number of
times.

’ play sound beep ¥ ° times

> > > > > >
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02. Making Yes or No Quiz Buttons

@ Let's connect the 5x5 LED Matrix.
=]

Plug the 5x5 LED Matrix into the HAT port on the
Cheese Stick.

The 5x5 LED Matrix can be plugged into the Cheese Stick in any direction.

L <Side view of the LED Matrix plugged
into the Cheese Stick>

When the 5X5 LED Matrix is plugged into the HAT port, it is normal that there is a small gap

between them.

> > > > > >
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02. Making Yes or No Quiz Buttons

@ Let's program the 5x5 LED Matrix to display a square.
B

//. 2 E 4 ‘_-'v
= ] <& Open [When l. clicked] block under the [Events] tab.

Events

[

’ start HAT-010 5x5 matrix

««  Connect [Start HAT-010 5x5 Matrix] block under the [HAT-
HAT-010 010] tab.

wilin
HAT-010

’ start HAT-010 5x5 matrix

. . Connect [Set HAT-010 figure 1 to
’ HAT-010 sprite o :setspriteto red » square v red square] block under the
[Hardware] tab.

@ You need block to use the 5x5 LED Matrix.

> > > > > >
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02. Making Yes or No Quiz Buttons

lﬁ:ﬂl [Practice Assignment 1]
Display a blue diamond on the 5x5 LED Matrix.

o i (@

Lo [Practice Assignment 2]
Display a white dog on the 5x5 LED Matrix.

& B
5x5 MATRIX HAT-010

@ Practice Assignment 1

’ start HAT-010 5x5 matrix

’ HAT-010 sprite o :setspriteto blue » diamond v

@ Practice Assignment 2

Q start HAT-010 5x5 matrix

’ HAT-010 sprite a : set spriteto  white » puppy v

20



02. Making Yes or No Quiz Buttons

[ @ ]| Let'sprogramthe LED Matrix to display a blue O when you press
E==] buttonA.

HAT-010

& HAT-010: button A w clicked v+ ? _Zthen

o HAT-010 sprite n :setspriteto blue circle =

@ Use and blocks.
a HAT-010: button A » clicked » ?

> > > > > >
21



02. Making Yes or No Quiz Buttons

[ @ ]| Let'sprogramthe LED Matrix to display a red X when you press
EEEE_

button B.
A

5x5 MATRIX

H B

@ HAT-010:button A~  clicked v ? _then

& HAT-010 sprite ° :setspriteto blue » circle »

@ HAT-010:button B~  clicked v ? _then

@ HAT-010 sprite ° :setspriteto red = Xw

blocks.

and
& HAT-010: button A » clicked v ?

> > > > > >
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02. Making Yes or No Quiz Buttons

[ @ ]| Let'sprogram the 5x5LED Matrix to remove the O or X when you
E==m| press both buttons(A and B) together.

A

& start HAT-010 5x5 matrix

¢ HATO10:button A~  clicked v 2 _fthen

& HAT-010 sprite ° -setspriteto blue » circle =

& HAT-010: button B + clicked v ? _ihen

& HAT-010 sprite o :setspriteto red Xw

¢ HATO10:button Av  cickedv ? and @@ HAT-010:buton Bw  cicked v 2 fhen

& HAT-010 sprite o : Clear * sprite

tab.

@ Use “ block under the .

Operators

> > > > > >
23



02. Making Yes or No Quiz Buttons

B A
o 9.

HAT-010 5x5 MATRIX

@ HATO10:button A~  ciicked v 2 _fhen

& play sound beep w ° times

& HAT-010 sprite 0 :setspriteto blue » circle =

@ HATO10:button B~  cliicked v 2 _fhen

play sound beep n times

HAT-010 sprite a csetspriteto red = X w

& HAT-010: bution A » clicked v ? _and ¢ HAT-010: button B w»

play sound good job » o times

HAT-010 sprite o . clear v sprite

® -
Stick

> > > > > >

clicked »

?

[ @ || Let'sprogramthe LED Matrix to play the given sound in addition to
&= displayinganOorX.

then

24



02. Making Yes or No Quiz Buttons

@ Let's review this chapter with the following assignment.

t%u, [Practice Assignment 1]
Play Yes or No quiz game with the Cheese Stick buttons.

<Learning Distancing Rules In Daily Life>
1. Go out when you have respiratory symptoms like fever, cough, mucus, and muscle pain.

Stay home for three to four days.

2. Keep a distance of two arms' length between people.

Keeping a distance of two meters between people reduces the infection rate as COVID-
19 is mainly transmitted by droplets.

YES

3. Wash your hands thoroughly and frequently and cough into your sleeve.

Washing hands prevents the virus on your hands from entering your body, and

YES

4. There is no need to ventilate and disinfect often.

5. Maintain physical distancing but remain connected.

YES Each and every one of us has a role to play in slowing down the spread of COVID-19.

> > > > > >

coughing into your sleeve minimizes the transmission of COVID-19 through droplets.

Ventilate at least twice a day and disinfect regularly.

25



02. Making Yes or No Quiz Buttons

! Here is another assignment.
B

& play sound beep v ° times
9 HAT-010 sprite o : set sprite to

if key 2 v pressed? _then
’ play sound beep v ° times
@ HAT010 spiite @ setsvieo

’ play sound beep v n times
’ HAT-010 sprite ° : set sprite to

if key 4 - pressed? _then
’ play sound beep v ’ times
o HAT-010 sprite “ : set sprite to

if key space v pressed? _then
@ Pplaysound good job v ° times
’ HAT-010 sprite “ : clear v sprite

> > > > > >
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You can create your own animation effects with the 5x5 LED Matrix.

Creating Your Own Animation

You can create your own animation effects with the 5x5 LED Matrix.

Let's learn how to program the 25 LEDs.

x

R EREEREEREERERGE B
EEERERREEREREER B
E R R REREEE R
T LIS ERT
E ERREEEEEREERGE
E R R REEREREERE.
R REREEREERTERGE
E R ERERREERE

E R R REREEEDRE
E R R R R REREEREDR R
R EREREEREREER

.
L
-
-
»
-
L
-
-
L]
-

AEREERRRR DR

]l 1 EEEEEERE R

T T EEREREREDR
E R EREEERERELRE

']

B
EEREREIl | EEEER.
EREREREEREEEER TR
i-i.pptqc:s
E R E R E

EEERREEEREE | BB I |1 ] EEREEE R

EEERERREER

ERERERE]I | EERE

A ERE R
EREEER R

ﬁ Let's get ready.

EEREERREI |
EERREERRE] | |

E R R EREEREERERE R
EEEEEEEREEERE

EERERRRELREGE
FERELEERELR] B

o O
S

27

USB dongle 5X5 LED Matrix

Cheese Stick

Desktop or laptop

> > > > > >



03. Creating Your Own Animation

G

Let's learn the blocks for this chapter.
& &

- Clicking the F button runs the connected blocks.
forever
This block infinitely repeats the blocks inside it.
J

- LRSS S This block is needed to use the 5x5 LED Matrix.

This block pauses the program for the given number of seconds before
running the next block.

, . , . . This block lights up the given x- and y-
o HAT-010 background: turn on x: a y: o in red coordinates on the LED.

@ HAT010:scroll background w by x O 0O Igi;dbllo\f:hr;;"es the background by the given

This block displays the given
Q HAT-010 background: draw red square v atx: o y: o background at the given x- and
y-coordinates.

This block sets the brightness of the 5x5 LED Matrix to the
given value.

@ HAT010: set brightness to (20 8

> > > > > >
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03. Creating Your Own Animation

@ Let's program each LED individually.
[=2===C2d]

0 12 3 4y

® >
A o B
1
2
3
5x5 MATRIX HAT-010
Y Y

You can control the brightness and color of each of the 25 LEDs individually with its x- and y-coordinates.

& start HAT-010 5x5 matrix

’ HAT-010 background: turn on x: o y: o in red »

o0 1 2 3 4

ﬂ
A

Y

@ block can light up the given colour at the given

x- and y-coordinates.

5x5 MATRT

B W N = O

> > > > > >
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03. Creating Your Own Animation

lﬁ:“l [Practice Assighment 1]
Program the 5x5 LED Matrix to display the following red figure.

Of:::l0

L’g"_‘ [Practice Assignment 2]
Program the 5x5 LED Matrix to display the following multi - colored figure.

) B

@ [Practice Assignment 1] @ [Practice Assignment 2]

start HAT-010 5x5 matrix start HAT-010 5x5 matrix

HAT-010 background: turn on x: a y: e in
HAT-010 background: turn on x: a y: o in
HAT-010 background: turn on x: a y: ° in
HAT-010 background: turn on x: ° y: e in
HAT-010 background: turn on x: o y: a in

HAT-010 background: turn on x: a y: o in orange v
HAT-010 background: turn on x: e y: a in yellow v
HAT-010 background: turn on x: e y: e in green v

HAT-010 background: turn on x: e y: o in blue »

HAT-010 background: turn on x: e y: o in purple v

ttteee

&
&
@
&
&
&

> > > > > >
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03. Creating Your Own Animation

! Let's display a right arrow on the 5x5 LED Matrix.
B

5x5 MATRI

HAT-010

start HAT-010 5x5 matrix

HAT-010: set brightness to @ %

HAT-010 background: turn on x: o y: e in
HAT-010 background: turn on x: ° y: e in
HAT-010 background: turn on x: ° y: e in
HAT-010 background: turn on x: ° y: e in
HAT-010 background: turn on x: ° y: 0 in
HAT-010 background: turn on x: o y: o in
HAT-010 background: turn on x: ° y: e in
HAT-010 background: turn on x: o y: e in
HAT-010 background: turn on x: ° y: a in

L
L
L
L
L
L
L
4
&
&
&

@ The default brightness of the LED is 20%. You can adjust the brightness with

@ HATO10: setbrighiness to @ | block. Make sure you are not turning up the brightness
level too high. Exposures to high-intensity LED light can hurt your eyes.

> > > > > >



03. Creating Your Own Animation

[ @ || Let'slearnanother way of displaying a right arrow on the 5x5 LED
=] Matrix.

0 B
1
2 \
5x5 MATRIX HAT-010
Y

start HAT-010 5x5 matrix

HAT-010 background: draw pattern (eekls[el at x:

HAT-010 background: draw pattern (os[k[el at x:

HAT-010 background: draw [EUGCOE 11111 EEISE

HAT-010 background: draw pattern (us[k[¢el at x:

teeeee

HAT-010 background: draw pattern (eokleel at x:

Pattern blocks can turn the LEDs on and off using the binary language of computers. Use
@ five-bit binary numbers instead of x- and y-coordinates to display backgrounds.

& HAT-010 background: draw yellow v pattern Q@ekltly at x: 0 y: °

> > > > > >



03. Creating Your Own Animation

! There is one more way of displaying a right arrow on the LED Matrix.
B

HAT-010

¢ start HAT-010 5x5 matrix

& HAT-010 background: draw yellow right arrow »  at x: a y: o

Unlike figure blocks, background blocks can overlap many backgrounds, or layers, and
@ display them as a single image.

<figure blocks> <background blocks>

’ start HAT-010 5x5 matrix ’ start HAT-010 5x5 matrix

o HAT-010 sprite ° :setspritato red v square v o HAT-010 background: draw red v square v atx: o y: o

’ HAT-010 sprite o :setspriteto blue v ot o HAT-010 background: draw blue v diamond » atx: o y: °

B
5x5 MATRIX HAT-010 5x5 MATRIX HAT-010

A

> > > > > >
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03. Creating Your Own Animation

[ @ ]| Let'sprogramthe 5x5LED Matrix to display an emergency exit with a
E===1] MOVing arrow.

A
5x5 MATRIX AT 010 5x5 MATRIX HAT 010 5x5 MATRIX HAT 010
A
0]
=>x5 MATRIX HAT- 010 5,5 MATRIX HAT 010 5x5 MATRIX HAT- 010

& HAT-010 background: draw yellow » right arrow »  at x: o y: o

@ To program the arrow to move horizontally or vertically,

’ wait e seconds

Use
repeat 0

,and ¢ HAT-010: scroll background » by x: o y: a

> > > > > >
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03. Creating Your Own Animation

[Practice Assignment 1] Create an arrow moving left.

[Practice Assignment 2] Create an arrow moving upward.

@ [Practice Assignment 1] @ [Practice Assignment 2]

o =
T

0.2

e ——

> > > > > >



03. Creating Your Own Animation

[ @ ]| Let'sprogram the 5x5 LED Matrix to move the arrow left when you
[E== press button A and right when you press button B.

A
5x5 MATRIX

a start HAT-010 5x5 matrix

¢ HAT010:button A v  clicked v ? _then

@ HAT-010 background: draw yellow v lettarow v atx (@) v: @)

& HAT-010: clear background v

@ HAT010:buton B v  clicked v ? _then

& HAT-010 background: draw yellow rightarrow » atx: o y: o

& HAT-010: clear background v

@ After displaying one arrow, use block to display another one.

> > > > > >
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03. Creating Your Own Animation

@9 [Practice Assignment 1]

! Let's review this chapter with the following assignments.

Enter the following commands and color the LEDs below.

start HAT-010 5x5 matrix

HAT-010 background: turn on x: o y: o in
HAT-010 background: turn on x: ° y: e in
HAT-010 background: turn on x: “ y: ° in

HAT-010 background: turn on x: o y: ° ]
HAT-010 background: turn on x: e y: o in
HAT-010 background: turn on x: o y: e ]
HAT-010 background: turn on x: ° y: a in
HAT-010 background: tum on x: () y: @) in

@*q [Practice Assignment 2]

AR WO NEL O

=

012 34

X

Enter the following commands and color the LEDs below.

’ start HAT-010 5x5 matrix

square v atx: ° y: ’

’ HAT-010 background: draw red v

> > > > > >

A WONER-O

<

012 3 4

X

>
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03. Creating Your Own Animation

~@*9 [Practice Assignment 3]
Enter the following commands to make a Tetris Game Dance.

HAT-010 background: [EUGCnE 00101 JEISE

HAT-010 background: PEUCHE 11111 JEISS

10100 JEI®H

HAT-010 background: pattern

HAT-010 background: PEUGOE 01110 JEISE

HAT-010 background: pattern

01010 JEI®E

HAT-010 background: (UGN 10100 MEISS

HAT-010 background: PELGOE 11111 EEISE

HAT-010 background: PEUGIOE 00101 MEISE

HAT-010 background: pattern

01110 JEIPE

HAT-010 background: [PZUGCHE 01010 JEISE

> > > > > >
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Making a Scratch Cat Controller

You can move the Scratch sprite with a joystick.

i. You can move the Scratch sprite with a joystick. Let's learn about

joysticks.

Cheese Stick Joystick

> > > > > >
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04. Making a Scratch Cat Controller

: l Let's learn the blocks for this chapter.

A&

- R G A This block is needed to use a joystick.

This block sets the horizontal and vertical values of a

& PID: x1 = ¢ PID: y1 N/ jOYStiCk.

¢ PID:set x1 * range o - @ to ° - @ without » decimal point

This block sets the range of joystick values as 0 to 100.

@ o xie w0 € @ @ v~ scmaon

This block divides joystick values into three different ranges.

This block compares two values to run a command.

This block evaluates to true if one or both conditions are true.

% A

9 PID: buton 1 = clicked v 2 This block runs the command when the button is
pressed.

: This block moves the Sprites by the given x and y values
ez e LZEIUDE @ y: @ for the given number of seconds.

change x by @ This block changes the x-coordinate by the given value.

This block runs different commands depending on whether the condition
is true or not.

> > > > > >



04. Making a Scratch Cat Controller

@ Let's learn how to connect a joystick and check its value

Plug the joystick into the Cheese Stick as shown below.

AJILSAOL
€1-QId

E Cneese E B
Stick

You can use the joystick and its button to control the Scratch sprite's motions and movements.

A0S

AORS asaa 2
B = 8 - « B = @ ¢

The X-coordinate gradually increases to 255.
(The maximum value may vary for other
devices.)

The X-coordinate gradually decreases to O.

> > > > > >



04. Making a Scratch Cat Controller

Let's move the Scratch Cat forward with a joystick.

when clicked

move forward

Let's move the Scratch Cat backward with a joystick.

QE®

o

move backward

block to use a joystick.

> > > > > >
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04. Making a Scratch Cat Controller

"é“ [Practice Assignment 1] '

move upward

)()()1

'ﬁ" [Practice Assignment 2] L)

%

Y

@ [Practice Assignment 1] [Practice Assignment 2]

move downward

o

when clicked

& start PID-13 joystick and button w

& start PID-13 joystick and button =

forever forever

@ Make sure you know the difference between these two blocks.

change x by @ change y by m glide o secs to x: @ y: m

If the condition is true, this block moves If the condition is true, this block moves
the sprite horizontally by the given x value the sprite to the given x- and y- coordinates
and vertically by the given y value for the for the given number of seconds.

given number of seconds.

> > > > > >
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04. Making a Scratch Cat Controller

Let's program the joystick to move the Scratch Cat back and forth.

L) L)
-

move backward move forward

o B

Now, let's program the Scratch Cat to return to its starting position
when it touches the screen borders.

? then

@ You need

> > > > > >

& start PID-13 joystick and button w

block to use a joystick.
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04. Making a Scratch Cat Controller

|- Let's program the joystick to move the Scratch Cat in three horizontal
[E==] directions.

D:- & ro x- s @ o xiv <@ men

Let's program the joystick to move the Scratch Cat in three vertical
directions.

@ < ¢ PD y1v
change y by a

else

> > > > > >
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04. Making a Scratch Cat Controller

IE Let's program the joystick button to change the Scratch Cat's motions.

@ start PID-13 joystick and button »

forever
if ¢ PiD:buton 2w  clicked v ? _then

next costume

ﬁ%ﬂ

Let's program the joystick button to make the Scratch Cat jump.

& start PID-13 joystick and button
forever

if ¢ PiD:buton 2w  clicked v ? _then

repeat @

change y by o
S

> > > > > >



04. Making a Scratch Cat Controller

IE Let's program the joystick button to change the Scratch Cat's motions.
E===1]

& start PID-13 joystick and button v a start PID-13 joystick and button v

@ PID:set x1 v range o = @ = @ to @ 5 o = @ without » decimal point forever
if ¢ PiD:buton 2w  clicked v ? _then
m < ¢ PD xiv ; repeat m
change X by o change x by e

else change y by °
>

if

enange xoy ) repeat €O

else change x by e
change x by 9

@ To run two commands simultaneously, both command blocks need to be connected to

when clicked
block.

> > > > > >
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04. Making a Scratch Cat Controller

IE Let's review this chapter with the following assignments.
|EEEEEI

Xxx

"é" [Assignment 1] Enter the following commands. Then, write how the

Scratch Cat moves.

& start PID-13 joystick and button

& PID:set x1 = mngea-m»@m@»o—@ without v decimal point

Xxx

"é" [Assignment 2] Enter the following commands. Then, write how the

Scratch Cat moves.

& start PID-13 joystick and button w

forever

@ PD:button 2~  clicked v ? _ then

fo[To[=] e secs to x: m y: @

> > > > > >
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Xx X
"é" [Assignment 3] You want to program the Scratch Cat to move back

and forth and change its motions when you press the joystick button.

Check the blocks you need to run these two commands

simultaneously.

when clicked

& start PID-13 joystick and button »

forever
if ¢ PD:buton 2w  clicked v ? _then

next costume

change x by o

else

change x by o

> > > > > >
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Changing the Direction of a Pinwheel

You can control a pinwheel with a joystick, a servo motor,
and colored paper.

You can change the direction of a pinwheel with a joystick and a servo
(]
}: motor. Let's make a pinwheel with colored paper and connect it to a

servo motor. Then, you can control it with a joystick.

v
AL

ﬁ}é—”iﬁ Let's get ready.

\\
o
Joystick Servo Motor Cheese Stick

> > > > > >
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05. Changing the Direction of a Pinwheel

: l Let's learn the blocks for this chapter.

A&

- R G A This block is needed to use a joystick.

This block sets the horizontal and vertical values of a

& PID: x1 = ¢ PID: y1 N/ jOYStiCk.

¢ PID:set x1 * range o - @ to ° - @ without » decimal point

This block sets the range of joystick values as 0 to 100.

@ o xie w0 € @ @ v~ scmaon

This block divides joystick values into three different ranges.

. > @ This block compares two values to run a command.
wait e seconds This plock pauses the program for the given number of seconds before
running the next block.

& setservomotor Sa » to o o= This block sets the angle of a servo motor.

This block changes the angle of a servo motor for the given
number of seconds.

@ turn off servo motor Sa v This block stops the running command given to a servo motor.

=

4
> > > > > 5q

& change servo motor Sc » by @ degrees

This block runs different commands depending on whether the condition
is true or not.




05. Changing the Direction of a Pinwheel

@ Let's connect a joystick and a servo motor to the Cheese Stick.
B

Plug the joystick into the Cheese Stick's L and M ports and

the servo motor into any of its three ports (Sa, Sb, or Sc).

You can connect up to five servo motors to the Cheese Stick. With an expansion kit, a
@ maximum of eight servo motors can be connected.

S

ESUS

NS

@ Plug the servo motor's brown cable into the negative side(-) of the Cheese Stick.

> > > > > >
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05. Changing the Direction of a Pinwheel

Let's program the servo motor to rotate
five times.

Let's program the servo motor to
continue rotating.

=

when

& set servomotor Sc v to ° degrees
wait c seconds

forever

& change servo motor Sc » by @ degrees
wait G seconds

& turn off servo motor Sc +

@ A servo motor rotates from O to 180 degrees.

|-_ Let's program the servo motor to rotate faster.
(==

when

& set servomotor Sc » to ° degrees
wait o seconds

forever

¢ change servo motor Sc ¥ by @ degrees
wait @ seconds

@ To increase the speed of the servo motor, you can either increase its angle or reduce waiting
times between angle changes.

> > > > > >
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05. Changing the Direction of a Pinwheel

Let's program the servo motor to rotate in one direction with the
joystick.

Let's program the servo motor to rotate in both directions with the
joystick.
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05. Changing the Direction of a Pinwheel

- Let's program the servo motor to rotate in both directions without the
[E==] joystick.

when

forever

& set servomotor Sc ¢ to ° degrees
.wait @ seconds

& change servo motor Sc » by @ degrees
‘wait @ seconds

Let's program the servo motor to rotate with the joystick button.

when clicked
& start PID-13 joystick and button v

forever

¢ PiD:button 2+  clicked v ? _then

@ change servo motor Sc v by @ degrees
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05. Changing the Direction of a Pinwheel

Let's program the servo motor to stop rotating when you press the joystick button.

& start PID-13 joystick and button »

forever

& set servomotor Sc ¢ to o degrees

wait @ seconds
& change servo motor Sc »* by @ degrees .

2DonRs

asaay)
| E = 8 -
wait @ seconds —— -

- -
(ON READY

PID-13
[OYSTICK

B

when clicked
& start PID-13 joystick and button »

forever

¢ PD:button 2w  clicked v ? _then

stop all »

@ To run two commands simultaneously, both command blocks need to be connected to

when clicked b | o Ck

> > > > > >
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05. Changing the Direction of a Pinwheel

direction of the servo motor. Then, program the joystick button to stop the rotation of the

- Let's connect the servo motor to a pinwheel. First, program the joystick to change the
EESE|  servo motor. You can now control the pinwheel with the joystick and the joystick button.

& start PID-13 joystick and button

¢ PiD:buton 2w  cicked v ? _then

& tumn off servo motor Sc w

> > > > > >
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05. Changing the Direction of a Pinwheel

Ii Let's review this chapter with the following assignments.
|EEIEH='_'I

)1)():(

"?J [Assignment 1] Write how the servo motor would rotate when you

enter the following commands.

& start PID-13 joystick and button +»

& PID:set x1 v range o - to o - @ without » decimal point

):()()(

"5" [Assignment 2] Write how the servo motor would rotate when you

enter the following commands.

& start PID-13 joystick and button »

¢ PID:set x1 * range o - @ to o - @ without * decimal point
& setservomotor Sc » to o degrees

> > > > > >
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05. Changing the Direction of a Pinwheel

Xxx

"é" [Assignment 3] You want to change the rotation of the servo motor
and also reset its value. Check the blocks you need to run these two

commands simultaneously.

when clicked
¢ start PID-13 joystick and button +
forever
if ¢ PD:button 2w  clicked v ? _then

stop all =

when clicked

¢ o :start PID-13 joystick and button v

forever

if @ @) Pobuton 2+ cicked v 2 then
o o :setservomotor Sc v to o degrees

when

forever

& setservomotor Sc v to o degrees

¢> PD:button 2+  clicked v ? _then

¢ change servo motor Sc v by Q degrees
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Building an Emotion Expression Program

You can display different figures on the 5x5 LED Matrix with a
joystick.

E. You can control the 5x5 LED Matrix with a joystick. Let's display
different colors on the 5x5 LED Matrix.

@%{P Let's get ready.

Joystick 5x5 LED Matrix Cheese Stick

> > > > > >
60



06. Building an Emotion Expression Program

; l Let's learn the blocks for this chapter.

- BRI e A This block is needed to use a joystick.

_ . , . This block controls the LEDs on the 5x5 LED
a HAT-010 background: turn on x: ° y: o in red N

This block is needed to use the 5x5 LED Matrix.

. . This block displays different figures
v atx .
saure ~ atx @) v @ on the 5x5 LED Matrix.

This block removes all backgrounds on the 5x5 LED Matrix.

This block sets the horizontal and vertical values of a

@ . & PID: y1w . .
PID: x1 » y ]OYStICk.
. > @ This block compares two values to run a command.

& PID:set x1 * range o - @ to a - @ without » decimal point

This block sets the range of joystick values as 0 to 100.

@ o xe 0@ D DD @ @ v comipom

This block divides joystick values into three different ranges.

- This block evaluates to true if one or both conditions are true.

This block runs the command when the button is
pressed.

’ HAT-010 background: draw red

¢ PD:buton 1w  clicked v ?

This block runs different commands depending on whether the condition
is true or not.

> > > > > >



06. Building an Emotion Expression Program

@ Connect a joystick and a 5x5 LED Matrix to the Cheese Stick.

g ﬁ and the 5x5 LED Matrix into its top ports.

ADLLSAOL
€1-QId

5x5 MATRIX S HAT-010

@ Push the 5X5 LED Matrix all the way into the Cheese Stick ports.

0 1 2 3 4y

® >
A o B
1
2
3
5x5 MATRI¥ HAT-010
Y 4

@ You can control the color and brightness of 25 LEDs using the 5x5 LED Matrix.

> > > > > >

. Plug the joystick into the L and M ports on the Cheese Stick
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06. Building an Emotion Expression Program

@ Let's program the 5x5 LED Matrix to display different figures.

= = |

o start HAT-010 5x5 matrix

@ HAT-010background: draw red v square v atx: O 0O

o start HAT-010 5x5 matrix

o HAT-010 background: draw red « triangle + atx: o y: o

o start HAT-010 5x5 matrix ’ start HAT-010 5x5 matrix

o HAT-010 background: draw red v

circle v atx: ° y: o o HAT-010 background: draw red v diamond v atx: o y: o

Let's program the 5x5 LED Matrix to display different colors.

+ (1B

start HAT-010 5x5 matrix

HAT-010 background: tumn on x: o y: G in

HAT-010 background: tumn on x: ° y: a in orange v
HAT-010 background: tum on x: e y: o in yellow »
HAT-010 background: tum on x: e y: e in green v

HAT-010 background: tumn on x: 0 y: G in  skyblue »

HAT-010 background: tum on x: 6 y: e in  blue »

HAT-010 background: tum on x: o ' ° in violet »

HAT-010 background: turm on x: ° y: ° in purple »

HAT-010 background: tum on x: o y: ° in  white »

feteteseeeee

> > > >
63



06. Building an Emotion Expression Program

Let's program the joystick to display a triangle on the 5x5 LED Matrix.

2 B

o start  PID-13 joystick and button v

’ start HAT-010 5x5 matrix

@ HAT010background:draw red »  triangle v atx: 0 0

| @ || Let'sprogram the joystick to display different colors on the 5x5 LED
[Fe===x] Matrix.

’ start HAT-010 5x5 matrix

& Haro0background: umonx: @) y: @)
o HAT-010 background: turn on x: . y: ‘ in
@ HAT010 background: urn on x: 0 0-
’ HAT-010 background: turn on x: ° y: ° in
@ ronsmagont manx @ r @ -
@ HAT-010 background: tum on x: 0 0
@ HAT010 background: tum on x: 0 0
& wosmgant mnx @ r @ -
& oimgant s @ r @ -

To program the joystick to give commands to the 5x5 LED Matrix, you need both

@ start PID-13 joystick and button v @ start HAT-010 5x5 matrix [NPGRS

> > > > > >
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06. Building an Emotion Expression Program

[ @ ]| Let'sprogram the joystick button and the 5X5 LED Matrix buttons to
B
~

display various figures.
o o
@ stat PID-13 joystick and bution ~ @ start PID-13 joystick and button ¥ @ stat PID-13joystick and bution v
@ start HAT-010 5x5 matrix @ start HAT-010 5x5 matrix @ start HAT-010 5x5 matrix
(L v 1o e 1 & oo 1o
e Y

o] Jce

3 “
24 @-

© || Let's program the joystick button to display various figures in the
== givenorder onthe 5x5 LED Matrix.

’ start PID-13 joystick and button v

’ start HAT-010 5x5 matrix

p— =
1

o HAT-010: clear background v

o HAT-010 background: draw red v

o HAT-010: clear background v

o HAT-010 background: draw red v

o HAT-010: clear background v

’ HAT-010 background: draw red v

p—

> > > > > >
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06. Building an Emotion Expression Program

- Let's program the joystick to display three facial expressions on the
== 5x5 LED Matrix.

[
o start PID-13 joystick and button v

’ start HAT-010 5x5 matrix

’ PID:set x1 v we@wG@ without »  decimal point

like » atx:°y:°

@ HATO10background: draw orange v dislike v atx: (o 2% o ]
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06. Building an Emotion Expression Program

L1

> > > > > >

DE

Let's give additional commands to the joystick to display five facial
expressions on the 5x5 LED Matrix.

o

o start  PID-13 joystick and button v

’ start HAT-010 5x5 matrix

@ HATO10:button Av  clicked v ?

R

o HAT-010 background: draw  white v heart v a'*@f-@

1 )

’ HAT-010: clear  background v

@ HATO10:button B~  clicked v ?

’ HAT-010 background: draw  purple v openmouth v atx: a y: °
o

’ HAT-010: clear background v
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06. Building an Emotion Expression Program

L9

B

Let's review this chapter with the following assignments.

'ﬁ" [Assignment 1] Enter the following commands. Check the figure
displayed on the 5x5 LED Matrix.

@ st PID-13 joystick and button v

o start HAT-010 5x5 matrix

@ PDiset xiv range @) - € o €)) - @) witrout +  decimal point

NS

( )

KK

’j“ [Assignment 2] Enter the following commands and press the joystick

button. Check the figure displayed on the 5x5 LED Matrix.

o start PID-13 joystick and button v

o start HAT-010 5x5 matrix

o

—

> > > > > >
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06. Building an Emotion Expression Program

):(X)(

’-é" [Assignment 3] You want to program the joystick and the 5x5 LED
Matrix buttons to display five facial expressions on the LED Matrix.

Check the command blocks you need for this.

’ start HAT-010 5x5 matrix
’ HAT-010 background: tum on x o y o in
@ HAT-010 background: tum on x © ©-
¢ HAT-010 background: tum on x. ° y o in yel
> PD:button 2w  clicked v ? _then @@ HAro10backgrond: umonx: @) y: @) n
a HAT-010 backgroun: draw | red oy [atx 0 " o @ HAT010 background: tm on 0 0
@ HAT-010 background: tum on x Q0 0O~
v HAT-010 background: tum on x. o y ° in  viole
@ HAT010 background: tum on x © ©O-
o HAT-010 background: tum on X: ° y ° ]
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Making a Bouncing Ball Game

You can use the Cheese Stick and a potentiometer to make a bouncing
ball game.

k A potentiometer is a type of sensor that changes its value when you
turn its knob. In this chapter, we will learn about a potentiometer and

use it to program a bouncing ball game.

&
N

H}é—’% Let's get ready.

Potentiometer Cheese Stick

> > > > > >
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07. Making a Bouncing Ball Game

G

Let's learn the blocks for this chapter.
& &

This block sets input and output devices of Sa, Sb, and Sc

& setport Sa v to makey » input ports.

& input Sa w» This block saves the input and output device values of Sa port.

This block changes the
range of input and output
device values of Sa port to
the given range.

& setinput Sa v range e - @ to ° - @ without v decimal point

This block shows or hides the sprite.

say This block allows the sprite to speak through speech bubbles.

create clone of myself »

oA T S These blocks create and delete the sprite duplicates.

delete this clone

move m - This block moves the sprite in the given direction.

point in direction This block rotates the sprite in the given direction.

go to x: e y: o This block moves the sprite to the given x- and y- coordinates.

if on edge, bounce This block bounces the sprite off the screen borders when it touches them.

pick random ° to m This block generates a random number from the given range.

This block checks whether an sprite/Sprite touches the

i -pointer v ? .
touching mouse-point screen borders or other sprites.

O

> > > >

This block compares two values to run a command.

v
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07. Making a Bouncing Ball Game

o0
B

Let's connect a potentiometer to the Cheese Stick.

Plug the potentiometer into any of the three ports (Sa, Sb, or Sc) on

the Cheese Stick. You can also plug it into L port in the following

terminal order: -+a.

(omD)
Cheese . ’B

@ . Stick

@ You can change the value of the potentiometer by turning its knob. Let's program the

Scratch Cat to display the potentiometer value. Play with the knob and observe changes in

the value.
N D| | 32
@ l Crgease . 3

Stick

. 51
.
~ B

>
</

@ A potentiometer is an analog input device. To use this device, you need

> > > > > >
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07. Making a Bouncing Ball Game

‘u:ﬂi [Practice Assignment 1]

Program the potentiometer to enlarge and reduce the size of the

Scratch Cat.

ot o
2e -

lnéu, [Practice Assignment 2]

Program the potentiometer to rotate the Scratch Cat.

@ [Practice Assignment 1]

when clicked
& setport Sa v to analog v input

forever

set size to & input Sav %

> > > > > >

@ [Practice Assignment 2]

when clicked

& setport Sa * to analog * input

forever

point in direction & input Sa =
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07. Making a Bouncing Ball Game

Let's program a bouncing ball game. First, make a bar that moves as

|- you turn the knob of the potentiometer. Add the [board] sprite and
[E===]  enter additional commands.

CE— & setport Sa v to analog v input

e & setinput Sa v range a - @ to ° - @ without »  decimal point

forever

go to x: & input Sa w y:

00

The potentiometer values are between 0 and 1023. But to make a ball bounce, the x-
@ coordinate has to be between -240 and 240. Therefore, you need

& setinput Sa » range o - @ to o - @ without » decimal point block to change range of
the potentiometer value.

- Add the [ball] sprite. Then, let's program it to move with the sprite.
——N

Let's also program it to bounce off the screen borders when it touches
them.

Ne

o> when clicked

forever

I ) move ° steps

if on edge, bounce

© 0 I

> > > > > >
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07. Making a Bouncing Ball Game

It's not much fun if the ball only bounces up and down, is it? Let's
program it to bounce in random directions when it touches the [Board]
sprite.

=
E==

when clicked
forever
move e steps
if on edge, bounce

if touching plate *+ 2 _then

point in direction = pick random @ to @

Let's first program the timer to start. Then, program the timer to stop
and the ball to disappear when the ball touches the screen borders.

when
show

forever

move ° steps

if on edge, bounce

set tfimer + to °

forever

if

wait o seconds
change timer v Dby G

£

touching Line v ?

stop all »

> > > > > >
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07. Making a Bouncing Ball Game

Let's add a little challenge to the game. Program the ball to move
slowly in the first ten seconds then increase its speed.

change timer v by a

if on edge, bounce

touching plate + ? _then

point in direction = pick random @ to @

move at the speed of 5 in the given direction for the first 10 seconds and double its speed
after 10 seconds. Try changing the time and the speed of the ball.

block is under the . tab,

Variables

and m > Q block is under the . tab.

Operators

@ You can make the timer variable to change the speed of the ball. Let's program the ball to

> > > > > >
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07. Making a Bouncing Ball Game

|- Catching a monster with the bouncing ball would add some extra fun.
[E==] Add the [Werewolf] sprite. Then, program the werewolf to disappear
when the bouncing ball touches it.

timer @EEID
create clone of myself »
next costume

Sprite | werewolf « x | 188 T v e S

show | © | D Size 30 Direction 26 when | start as a clone

= -a- Backdrops
._.'b — — % 1
soccer ball plate Line werewolf 2
gotox: pick random @ to @ y: @

point in direction  pick random @ to @

forever

move o steps

if on edge, bounce

if touching soccerball + ? _then

delete this clone

OO0

You need — block to program the monster to pop up on the screen.
@ create clone of myself »

Think about the function of each command block.

> > > > > >
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07. Making a Bouncing Ball Game

Ii Let's review this chapter with the following assignments.
|EEEEEI

X
03 [Assignment 1] Connect the potentiometer as shown below and enter
the following commands. Check what the ScratchCat displays on the

screen.

i)

(w0 :
tport Sa i ( I
B . Cheese . 3 ’ set po v to analog v input

@
@ Potentiometer value @ Scratch Cat's angle of rotation
® Size of the Scratch Cat @ Battery of the Cheese Stick

o [Assignment 2] You programmed the [Board] sprite to move as you
E change the potentiometer value. Check the problem that might occur

when you enter the commands as shown below.

P

¢ setpot Sa v to analog v input

—
@ The board would not move. 2 The board would move up and
(3 The board would go out of the down.
screen. @ The board would move slowly.
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07. Making a Bouncing Ball Game

X
8.3 [Assignment 3] You want to change the range of your potentiometer

value. Check the block you need for this.

9 setinput Sa v range o = @ to o = @ without »  decimal point & set port Sa »w to makey v input

& button Sa = clicked » ?

t*;x' [Assignment 4] You want to control the speed of the ball in a bouncing
ball game. Check the block you need to change for this.

> > > > > >
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Adjusting the Brightness of a Lamp

With a potentiometer and an LED, you can make a lamp and adjust its
brightness.

20: Let's program a potentiometer and an LED to make a lamp with
adjustable brightness.

ﬁ}é—”iﬁ Let's get ready.

Potentiometer LED Cheese Stick

> > > > > >
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08. Adjusting the Brightness of aLamp

: l Let's learn the blocks for this chapter.

A&

: This block sets input and output devices of Sa, Sb, and Sc
¢ setport Sa v to makey ¥ input ports

¢ input Sa w This block saves the input and output device values of Sa port.

This block changes the
range of input and output

o setinput Sa v range - to - without * decimal point =
o @ o @ device values of Sa port to

the given range.

This block sets the color and brightness(dark, standard,

trgbled L v t | » No
@ cctdle — = and bright) of the LED.

This block sets the LED color by adjusting the
brightness(luminance), saturation, and color(hue).

a setrgbled L w toO

g’ el @ . o - o 'IggsBlzllgzléchanges the LED color by adjusting the

say This block allows the sprite to speak through speech bubbles.

switch costume to cat-a » This block changes the Sprite's motions.

Q > m This block compares two values to run a command.

set variable v to o This block assigns a value to the variable.

> > > > > > 81



08. Adjusting the Brightness of a Lamp

[ @ ]| Let'sconnect the potentiometer and the LED to the Cheese Stick. Plug
&= the potentiometer into Sa port and the LED into L port.

Dq o

. Cheese . *
Stick

Exposures to high-intensity LED light can hurt your eyes. Keep the LED at low intensity or
cover the LED with a paper cup.

> > > > > >
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08. Adjusting the Brightness of aLamp

Kx)(

@ ' Cheese ' 3
Stick

Kxu

®
"E“ [Practice Assignment 2] Let's program the LED to blink white.

N l

B

- +Dg>2

@ ' Cheese ' 3 E] l Cheese ' b
Stick Stick

@ Practice Assignment 1 @ Practice Assignment 2

¢ setrgbled L » to.

"5“ [Practice Assignment 1] Let's program the LED to light up white.
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08. Adjusting the Brightness of aLamp

! Let's learn different ways of programming the LED to light up white.

¢ setrgbled L+ to normal =

a setrgbled L w

a setrgbled L » tor:@g:@b:@

@ Adjust the brightness of the R, G, and B to create different colors. Entering the same value
for R, G, and B produces white. Each of the three colors has a minimum value of O and a
maximum value of 255.

> > > > > >

84



08. Adjusting the Brightness of aLamp

Let's enter commands to set the LED color to white and adjust its
brightness.

(9]
B

Ep= -

o setrgbled L » tor:@g:@b:@ & setrgbled L » tor:@g:@b:@

o setrgbled L » tor:@g:@b:@

Try entering the same value for R, G, and B and observe how the same white light gets
brighter as you enter greater numbers.

5

Let's add the [Lamp] sprite and program the LED to light up white.

brightness 100

& set rgb led

Stage
Sprite | light - x 16 T v .

show | © | D Size 100 Direction 90

w
w
¢
-8
3
H

> > > > > >
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08. Adjusting the Brightness of aLamp

Let's program the LED to change its light intensity when you turn the

potentiometer's knob. Give commands to the LED to take the
potentiometer values.

when

& setpot Sa v to analog v input
& setrgbled L v tor: @ g: @ b: @

Change the range of the potentiometer values to the range of the RGB
values.

& setport Sa v to analog v input

& setinput Sa - range ° - @ to o - @ without v+ decimal point
o setrgbled Lv tor @ g: @ b: @

Potentiometer and RGB values range from O to 1023 and from O to 255, respectively.

Therefore, the range of the potentiometer values has to be adjusted to fit the range of the
RGB values.

9

Program the potentiometer value to be entered in the RGB LED block.

& setport Sa v to analog v input

@ setimut Sav range @) - € o @) - @) wihout v decimal point
& setrgbled Lw for & input Sav g & input Saw b & input Sa w

> > > > > >
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08. Adjusting the Brightness of aLamp

Let's use [Repeat] block to continue adjusting the brightness.

& setpot Saw fo analog v input

& setinput Sa v rangeo‘@mO-@ without »  decimal point

& setrgbled L+ tor f input Sav g & inpt Sav b & input Sa v

- Let's display the brightness level on the screen. Create a variable and
E==m| name it brightness.

@ | Voriabies [ brightness @00 |
3 htness
Motion New Variable x [507]
Make a Variable

Looks @ New variable name:
Sound brightness)
B sty vaiabie - 0 ) ‘
Events N ° i 2 i i
change my variable v by ° @® For all sprites  © For this sprite only
Control show variable my variable v Cancel n
’

& setpot Sa v to analog v input

a setinput Sa * range o - @ to ° - @ without »* decimal point

forever

set  brightness v to & input Sa »

say  brightness

& setrgbled L+ for & input Sa+v g & input Sav b ¢ input Sa »

> > > > > >
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08. Adjusting the Brightness of aLamp

(9]
Fa==c]

Let's program the lamp to turn on and off on the screen.

brightness (5100

brightness (0
54

& setpot Saw to analog v input

¢ setinput Sa » range ° - @ to o - @ without » decimal point

forever

set  brightness v to ¢ input Sa »

say brightness
& setrgbled L v for o input Sav @ & input Saw b: 9 input Sa v
@ it sav =) then

switch costume to light_off =

else

switch costume to light on «

@ See how the lamp brightens and dims depending on the value of the potentiometer. The
lamp is off when the potentiometer value is O.

> > > > > >
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08. Adjusting the Brightness of aLamp

Ii Let's review this chapter with the following assignments.

)1)():(

"?J [Assignment 1] Check the command that does not program the LED to

light up white.

[_’iﬁ"_‘ [Assignment 2] You want to program the LED to light up white and
adjust its brightness with the potentiometer. You ran the program as

shown below but were unable to adjust the brightness. Figure out

which block you need to change to fix this problem.

¢ setpot Sa v to analog v input

& setinput Sa v range 0 - @ to ° - @ without » decimal point

set  brightness » to a input Sa v

b: & input

& setrgbled L for a input Sav g ¢ input Sa w
if @ it sav =@ then

switch costume to  light_off »

else

switch costume fo light_ on

> > > > > >
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Making Paper Cups Dance

You can use a potentiometer, a servo motor, and paper cups to make
dancing paper cups.

2’: You can make fun toys with a potentiometer and a servo motor. Let's

program paper cup characters to dance.

Source : http://sblog.i-scream.co.kr/platon1026/168?sso=ok#none

ﬁ}é—”? Let's get ready.

Potentiometer Servo Motor Paper Cup Cheese Stick

> > > > > >
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09. Making Paper Cups Dance

G

Let's learn the blocks for this chapter.
& &

This block sets input and output devices of Sa, Sb, and Sc

setport Sa v to makey v input
& - y & ports.

Q input Sa w This block saves the input and output device values of Sa port.

& setinput Sa ¥ range o o 1023 BRG] o = @ without v decimal point

This block changes the range of input and output device values of Sa port to the given range.

say This block allows the sprite to speak through speech bubbles.

& set servomotor Sc v to o degrees This block sets the angle of a servo motor.

) This block pauses the program for the given number of seconds before
wait e ~ """ running the next block.

> > > > > > 91



09. Making Paper Cups Dance

! Let's connect the potentiometer and servo motor to the Cheese Stick.
B

D
= . Cheese

Stick

Connect the servo motor to one of the three S ports. Check the servo motor's cable colors
before plugging it into the Cheese Stick. Using multiple servo motors can lead to a power
shortage and cause the servo motor to malfunction.

> > > > > >
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09. Making Paper Cups Dance

X
)i.;(
E [Practice Assignment 1] Let's rotate the servo motor. Program it to

rotate by O degree when you press the upward arrow and by 180

degrees when you press the downward arrow.
V\
X s X

® . . .
? [Practice Assignment 2] Let's program the servo motor to repeat its

rotation between O and 180 degrees.

?Oo

@ [Practice Assignment 1] @ [Practice Assignment 2]

’ set servomotor Sc v to e degrees

(P rmy—

o set servomotor Sc v to @ degrees

> > > > > >
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09. Making Paper Cups Dance

Change the range of the potentiometer values to the range of the
servo motor values.

when

@ setpot Sa v to analog v input

& setinput Sa v range a S 1023 W) ° = @ without v decimal point

Enter the following commands to display the changed value of the
potentiometer.

& setport Sa v to analog v input

& setinput Sa » range o - to o - @ without » decimal point

forever

say

Enter the following commands to set the servo motor's angle to the
potentiometer value.

when

@ setport Sa v to analog v input

& setinput Sa v range o el 1023 R o - @ without » decimal point

say ¢ input Sa w

& setservomotor Sc v to a input Sa » degrees

> > > > > >
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Let's make toys with paper cups. Feel free to use the images in the
<Appendix>.

O O

> > > > > >
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09. Making Paper Cups Dance

|- Let's connect the servo motor to the paper cup toy and run the
[E==] program.

Let's program the servo motor to have small or large rotation angles
depending on the potentiometer value.

when

a setpot Sa wv to analog v input

& setinput Sa v range o = @ to o - @ without v decimal point

forever

say & input Sa »

& setservomotor Sc v to & input Sa w degrees

wait @ seconds
& setservomotor Sc v to o degrees
wait @ seconds

> > > > > >
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09. Making Paper Cups Dance

Ii Let's review this chapter with the following assignments.
|EEIEH='_'I

)1)():(

"?J [Assignment 1] You want to change the range of your input sensor

values to a different range. Check the command block you need.

@ oy rotate step motor @ steps with velocity @ step/sec @ & set servomotor Sc v to o degrees

@ o setinput Sa w rangea-@too-@ without v+ decimal point @ & set port Sa v to analoQ % inPUt

~@*9 [Assignment 2] You want to increase the rotational speed of the servo
E motor. See the following commands and figure out which block needs

to be changed.

& setport Sa v to analog v input

& setinput Sa v range e = @ to o = @ without » decimal point

forever

say & input Sa »

& setservomotor Sc v to @ input Sa » degrees
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Learning about the Hamster Robot

You can connect the Hamster Robot to your computer and use it to
program.

(]
2: Let's learn about the Hamster Robot.

o .
R ¢
\\ 0 "
L -»
It can program 10 sensors, 2 LEDs, and 2 DC motors.
o O
ﬁf%é”iﬂ Charge the Hamster Robot and turn on the power button.
charging indicator
(turned off when done charging)
’
pe

Turn on the power by flipping up the switch

Use a micro USB cable to charge.

and off by flipping down.

> > > > > >
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10. Learning about the Hamster Robot

(9]
B

2 Robot Coding - X

Robot Default
@ Calibration Values . Start Scanning
Sensor
C ole Dashboard
Monitor @ e @ sy Cheese 020002

Ccom4
D1:B2:0D:89:26:F0
Connected

Robot Default
Calibration Values

Sensor
C ole Dashboara
Monitor @ o @ s Cheese 020002

COoM4
D1:B2.0D-89.26.F0

> > > > > >

Let's connect the Cheese Stick and the Hamster Robot to the Scratch.

Connect the Cheese Stick to your computer using the

Robot Coding software.

Plug another USB dongle into your computer and turn

on the Hamster Robot.

@ Start Scanning

Click [Start Scanning].
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10. Learning about the Hamster Robot

# Robot Coding

Crseaorz Once the Cheese Stick and the Hamster Robot are
comcd connected to the Scratch Cat, click [Scratch 3 Offline].

2 Robot Coding

ROBOT CODING - (g

Scratch 3 Offline

[ Cheese 020002
come
0182008926 F0
Connected

[ HamsterS 020E00
CoM3

@ FE 3E OF 619948 Level1 Level 2 Level3

Connected

The Scratch 3 is running.

Lavel 1 Lovel 2

Click [Multi-Robots] then [Level 3].

The Scratch 3 is running.

(5 g’ @ viotaomd letpen » (@)
Variables = Variables

Rl & © o vt @ e

. 503’ o: lefipen v+ fum left v )

My Blocks My Blocks
& @ sotvzzero @D 2 a !
. . .
HamsterS HamsterS ” o 7 9 By @ :
’ o - clear sound
Cheese Cheese ” @ setvneesoen @) ront
i Stick
cplaynole C 4~
Wl & © o o- "
ey
Input and Input and ” o :change left + wheelby (@l
Output [~ [P playnote C ~ 4% 5 Output

Check that both [Cheese Stick] and [HamsterS] tabs are created.

> > > > > >
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10. Learning about the Hamster Robot

G

Let's learn the blocks for this chapter.
& &

This block moves the Hamster forward
for 1 second.

g” a S — ° i o This block moves the Hamster backward

for 1 second.

%}’ ° tun left w ° 2 . Thisblock turns the Hamster

left(right) for 1 second.

This block changes the speed of

the Hamster's wheels. Positive
w a : change wheels by left: m right: m numbers move the Hamster
- forward and negative numbers
backward.

This block sets the speed of the Hamster's
o . . @ iaht- @ wheels. Positive numbers move the
@ - set wheels fo left: right: Hamster forward and negative numbers

backward.

%” ° :turn left * once on board

The Hamster is programmed to recognize one block as the distance between two dots on
black grid lines. You can draw a grid with a marker or sharpie.
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10. Learning about the Hamster Robot

Let's program the Hamster to move.
2 &

when when

g’ ° : move forward ° seconds w g}’ o : move backward ° seconds v

when clicked

forever

g}’ ° : move forward “ seconds »
g}’ ° : move backward a seconds v

when when

g}, o ‘tun  left ° seconds ¥ in place g’ o ;turn  right » 0 seconds ¥ in place

@ You can move the Hamster with following blocks.

g’ o : move backward . cm v

)|

g" o cturn  left @ . degrees ¥ in place
)]

P @ o o @ coorons - oo
)]

However, you can't control the speed of the Hamster with this block.
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10. Learning about the Hamster Robot

when when clicked

w o : set wheels to left: @ right: @ VQ’ o : set wheels to left: @ right: @

when clicked

forever

@ o : set wheels to left: @ right: @

wait a seconds
@ o : set wheels to left: @ right: @
wait ° seconds

Use

: set wheels to left: ight: !
% ° set wheels to le @ rig @ button to change the Hamster's speed.

To control the time,use =~ . ... | block.

when clicked

when clicked

forever

forever

w o : change wheels by left: @ right: @ W ° gschiticesslolie L @ oIk @

@ M ° : set wheels to left: @ right: @ and @ o : change wheels by left: m right: 0 blocks

have different functions.

@ (o iR R w0 U w0 ] plock maintains the Hamster's speed at the given value,

while | . _ o block moves the Hamster at a steadily
@ G : change wheels by left: Q right: m

increasing speed that is given. Play with both commands and learn how they are different.
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10. Learning about the Hamster Robot

o - set wheels to left: @ right: @ rotate left in place about the center

° : set wheels to left: @ right: @ rotate right in place about the center

rotate in place about the left wheel

o : set wheels to left: o right: @

@ o - set wheels to left: @ right: o rotate in place about the right wheel
j}

when

@ o : set wheels to left: @ right: @ rotate right while moving forward

when clicked

@ o : set wheels to left: @ right: @ rotate left while moving forward
}

@ Play with @ o : set wheels to left: . right: . block and learn different ways of

rotating the Hamster.
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10. Learning about the Hamster Robot

IE Let's review this chapter with the following assignments.
|EEEEEI

Xxx

"é" [Assignment 1] Write how the Hamster would move when you run the

following commands.

when clicked

forever

@ ° : set wheels to left: @ right: @

1;

wait ° seconds

@ o : set wheels to left: @ right: @
)|

wait a seconds

when clicked

@ forever
M ° : change wheels by left: @ right: @
jA

when clicked

forever

> > > > > >
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10. Learning about the Hamster Robot

Ii Here is another assignment.

l"é“, [Assignment 2] Write how the Hamster would move when you run

each of the following commands.

> > > > > >

when clicked

@ a : set wheels to left: @ right: @
]

when clicked

@ o : set wheels to left: o right: @
)

when clicked

@ ° . set wheels to left: @ right: @
)
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Making a Hamster Robot Controller

You can program the Hamster Robot with a joystick.

(]
}: You can move the Hamster in different directions with a joystick.

joystick Cheese Stick Hamster Robot

> > > > > >
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11. Making a Hamster Robot Controller

G

Let's learn the blocks for this chapter.
& &

& o :start PID-13 joystick and button » This block is needed to use a joystick.

This block sets the horizontal and vertical values of a
joystick.

¢ ° :PID:set x1 * range o = @ to a - @ without * decimal point

This block sets the range of joystick values as 0 to 100.

' > @ This block compares two values to run a command.

=

wait a seconds ;I':Ci:(ljick maintains the running command for the given number of

This block runs different commands depending on whether the condition
is true or not.

say This block allows the sprite to speak through speech bubbles.

> > > > > >
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11. Making a Hamster Robot Controller

oy

Let's use the joystick to move the Hamster.
& &

when

& o -start  PID-13 joystick and button v

& o :PID:set x1 * range o - @ to @ - @ without * decimal point
& o :PID:set y1 * range ° - @ to @ - @ without * decimal point

@ x1 and y1 each refers to the horizontal and vertical range of joystick values.

when clicked

forever

Let's program the Hamster to move

& o :PID: yl v > @ forward for one second when you
move the joystick up.
g’ a : move forward ° seconds w

when clicked

forever
Let's program the Hamster to move

@ = & o e R backward for one second when you

move the joystick down.

@?’ o : move backward ° seconds v

> > > > > >
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11. Making a Hamster Robot Controller

when

& o :start PID-13 joystick and button
& o :PID:set x1 * range ° - @ to @ - @ without » decimal point
& o :PID:set y1 * range o - @ to - @ without * decimal point

forever

@ @ o - @) then
@Q’ o cturn  left - ” seconds ¥ in place

Let's program the Hamster rotate left for one second when you move the joystick left.

& o :start PID-13 joystick and button »
& o :PID:set x1 * range o - @ to - @ without * decimal point
& o :PID:set y1 * range o = @ to = @ without * decimal point

forever

& Qo - @ then
'Q?’ e :turn  right » ° seconds ¥ in place

Let's program the Hamster to rotate right for one second when you move the joystick right.
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11. Making a Hamster Robot Controller

(ﬁ] Use the joystick to move the Hamster left, right, forward and
2 & backward.

when clicked

¢ o :start PID-13 joystick and button w

& o :PID:set x1 * range o - @ to = @ without * decimal point
& ° :PID:set y1 » range o - @ to - @ without » decimal point
wait a seconds

forever

g’ e : move forward a seconds ¥
)

O & 0 -
g’ o : move backward ° seconds v

& o:PID: x1 » >@ then

g’ o ctun  left » 0 seconds ¥ in place
¢

@ When you click the start button, some machines calculate the joystick's value as -100 for a

brief moment. In order to prevent the Hamster from moving at this speed, use

m block before adding other blocks.
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11. Making a Hamster Robot Controller

& o :start PID-13 joystick and button »

& o :PID:set x1 * range o - @ to @ - @ without »* decimal point
& o :PID:set y1 » range o - @ to - @ without » decimal point
wait ° seconds

forever

@ ° : set wheels to left: @ right: @

O £ O™ -
’Q’ o : set wheels to left: @ right: @

& o:PlD: X1

VQ, o : set wheels to left: @ right: o

©: & @O o «-
,Q, o : set wheels to left: o right: @

& @ robuton 1+ cickedw 2 then
’ea ° : set wheels to left: o right: o

Add a command to stop the Hamster before changing the speed of its wheels. You can stop
the Hamster by setting the speed of both wheels to 0.

If you program the Hamster to move for the given time, it can only run a single command at a
time. However, if you program it to move at the given speed, you can run multiple
commands.
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11. Making a Hamster Robot Controller

Ii Let's review this chapter with the following assignments.

)1)():(

'E" [Assignment 1] You want to program the Hamster to move forward
when you move the joystick up. Fill in the blank with the command you

need.

when

forever

g’ o : move forward a seconds v

K;K [Assignment 2] You want to program the Hamster to rotate right for
E one second when you move the joystick right. Fill in the blank with the

command you need.

& o :start PID-13 joystick and button w
a o :PID:set x1 * range o - @ to - @ without * decimal point
& e :PID:set y1 * range ° - @ to @ - @ without » decimal point

& @ o © e
g’ o :turn  right » o seconds ¥ in place

> > > > > >
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11. Making a Hamster Robot Controller

IE Here is another assignment.
[E==1]

'_’é".‘ [Assignment 3] When you click the start button, some machines
calculate the joystick's value as -100 for a brief moment. Because of

this, the Hamster might move at this speed. Figure out how to resolve

this issue.

& o :start PID-13 joystick and button v

& o :PID:set x1 » range o - @ to @ - @ without » decimal point
@ o :PID:set y1 v range o - @ to @ - @ without » decimal point
wait ° seconds

forever

if &osploz viw >@ then
@ o : set wheels to left: @ right: @

@> < o:PID: yiw
w o : set wheels to left: @ right: @
2

&ozploz x1 v >@ then

& ° : set wheels to left: @ right: °

© © 0~
@ o - set wheels to left: o right: @

& @) Fobuton 1+ ciced v 2 _then
@ o : set wheels to left: o right: o

> > > > > >
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Making a Landmine Detecting Robot

The Hamster Robot has floor and proximity sensors.
You can turn the Hamster into a landmine detecting robot.

k Let's control the Hamster Robot with the Cheese Stick and a

potentiometer.

ic

O
h O

H}é’sﬁ Let's get ready.

-
S
. . ‘ N /
l.O \ : /
i ” »
A
5x5 LED Cheese Stick Hamster

Matrix Robot

> > > > > >
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12. Making a Landmine Detecting Robot

G

8 g Let's learn about the Hamster's floor sensors.

Left Floor Sensor
\

Right Floor Sensor

The Hamster's floor sensors use the infrared(IR) light to detect levels from O to 255. On a piece of
paper, draw landmines with a black marker and see how the floor sensors detect the landmines and

the blank space on the paper differently.

forever

say M o : left floor
J

100 3

On the blank space On the landmines
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28 Let's build a program to control the Hamster with a joystick.

@ o start PID-13 joystick and button «
& o :PID:set x1 * range o - @ (] @ - @ without * decimal point
@ o PID:set y1 = range o - @ to @ - @ without »+ decimal point

forever
if < o:PID: ylw >@ then
a o : set wheels to left: @ right: @

®: &2 @O v-
3 ° : set wheels to left: @ right: @

&@ @ o - >@) ten
a o : set wheels to left: @ right: o

@> - °:PID: x1 v
a o : set wheels to left: G right: @

& @) Pobuton 1+ cicked v ? _then
a o : set wheels to left: o right: o
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28 Let's program the Hamster to detect landmines.

@ > @ a - left floor then

@ > @ o : right floor then

The Hamster should be able to run commands even when only one of its wheels detects landmines.

Enter the commands as shown above.

@ > a a left floor or @ > ” o right floor then

You can combine two commands into one with - block under the
. tab.

Operators
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12. Making a Landmine Detecting Robot

@ @ st AT 010 56 marix

@ > ’Q” o  left floor
a o HAT-010 background: draw red = X e atx e y: o

else

& o - HAT-010: clear background »

@ @ stort1A1.010 5 matrix

@ @ et P13joystickandbution ~

@ @ roset xiv e @ €D o - @) without ~  decimal point
& o ‘PID:set y1 v range ° : @ to @ : @ without »  decimal point

@ To program the LED Matrix to display an X when the Hamster detects landmines, you need

block.

& o . start HAT-010 5x5 matrix

@ If you want a warning sound with the O and X on the LED Matrix, use

Use
e gl o BEERRY ) i to turn the sound off when you are away from the

landmines.
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12. Making a Landmine Detecting Robot

@ > W ° - left floor

& o - HAT-010 background: draw red » X% atx o y: o
& o - setbuzzer to (@D Hz

- HAT-010: clear background =

- clear sound

8’ gl Let's learn about the Hamster's proximity sensors.

Nd <§)®<"@,&
= -
Right Proximity Sensor

LS Elags (Transmission)

forever /e
~

say W ° : left proximity Reception

The proximity sensors can detect obstacles with the IR lights within the distance of 1-30mm. Play

with the proximity sensors by bringing your hand close to them and learn how they detect obstacles.
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12. Making a Landmine Detecting Robot

21 36 63

When obstacles are far away When obstacles are near When obstacles are too close

gy

Let's build a program to prevent collision.
2 &

& ° - start HAT-010 5x5 matrix

forever

@ o : left proximity > @ then
& e : HAT-010 background: draw red » dislike » atx: o y: °

else

& ° : HAT-010: clear background w

Program the 5x5 LED Matrix to display a hatred facial expression when the obstacle is close to the

Hamster. You can also use

& o - set buzzer to (@[ Hz

block.
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12. Making a Landmine Detecting Robot

IE Let's review this chapter with the following assignments.
|EEEEEI

XXX

'.é.‘ [Assignment 1] Write the difference between running these two

command blocks.

®> @ o:lef(ﬂoor @> @ oiﬁghlﬂoor
& ° - HAT-010 background: draw red

else

& ° : HAT-010: clear background »
& o - clear sound

& o - start HAT-010 5x5 matrix

@> ’@’ o:leﬂﬁoor and ®> 'Q” o:nghtﬂoor
& o - HAT-010 background: draw red = X w atx o y: o

else

& ° - HAT-010: clear background v
& o clear sound
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12. Making a Landmine Detecting Robot

IK:KI [Assignment 2] You want to program the 5x5 LED Matrix to display a

hatred facial expression when the Hamster detects an obstacle. Fill in

the blanks with the commands you need.

& 0 - start HAT-010 5x5 matrix

forever

Q O
& ° : HAT-010 background: draw red dislike v atx: ° y: a

else

& o : HAT-010: clear background v

X

’ii“.‘l [Assignment 3] You want program the Cheese Stick to make a warning
sound when the Hamster detects landmines or obstacles. Check the

block you need.

& e : set buzzer to @@I0E Hz

& o : clear sound

& ° : set sound output to internal speaker »

a o : set tempo to @ BPM
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