Experiencing the LED SENSOR

‘If phrase

Make the script below

sensor Digtal2 | pressed?

digital 10 oan

wait u HRCHE

i sansor Digresls Pre
'I"i'l al 10 off
wraik u LCn

=

With this code, the led sensor will turn on if you close the left button sensor. The led sensor will turn off if you
close the right button sensor.

4 )

Is the left
Yes, turn off :
button sensor wait 1 sec

LED
pressed?

Is the right
button sensor wait 1 sec

Yes, turn off
LED

pressed?

If you cover both of the sensors, the led sensor will start flashing.

Study the script and find out why!
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Introduction

What is the sound sensor (song generator)?
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The piezo buzzer is a small speaker that makes
sound using a piezo effect. The piezo effect
is also known as the piezoelectric effect and
uses characteristics of crystal or ceramic. When
pressure is applied, it causes changes and voltage
occurs on the surface. And in opposition, it
condenses or increases if voltage is given. And if
a think board is placed on it, the vibration makes
the sound we hear.

Let's learn about the sound sensor which is one
of the robotory sensors. The buzzer that is used
by the sound sensor is the piezo buzzer. A buzzer
is a simple output device that can make a simple
sound. The buzzer used in this sensor can play
only one sound. It's Beethoven's For Elise’. You
will be able to hear a familiar melody from the

sound sensor.




Connecting to the main cell

What is the sound sensor?

Using the sound sensor, we can produce a sound that robots make.
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Experiencing the sound sensor coding

Turning the Sound Sensor On/Off

The sound sensor is controlled by the main cell that sends digital signs.
Drag the ‘Digital output on’ and ‘Digital output off’ blocks to the script and change Digital 13 to 11 (Digital output
port 11 is used as the output port).

Tmrising

Clrier 2% o

digital 12 | off



Experiencing
the sound sensor coding

Making an alarm

You are going to use what you have learned to make the sound sensor turn on the saved music and turn off every
5 seconds. Draw an outline of how to make the Scratch code.

Start the code! Did the alarm work?

If it didn't, check the code below and find out what was wrong.

when

forewvear
digital 11 o
wraik E BT =

digital 11 off

want E SBeCS
I




S CRATTCH C O DI NG K I T
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exercise

Pelicana robot

Make a model using the button and the sound sensor we learned about before.
The name of this model is Pelicana robot. It looks like a pelican, and it can move its wings up and down using a
DC motor. Though, it can't really fly.

o

We are going to make it move by combining a input sensor-button sensor, a output sensor-sound
sensor, and a DC motor, Let’s make the wings flap and play music from the sound sensor whenever
the button sensor is pressed.




exercise

Pelicana robot

Make the pelicana robot.

Rubi4 Rub bi2  Rubi0  Mi Mini 1 Link
x 14 X2 / x7

\ ety BUTTON
motor . = SENSOR

X1 . X1




exercise

Figure Figure 1-2
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Make two of these.
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exercise
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exercise
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exercise

Figure 6-2
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exercise

~Figure 81

Repeat the same step twice on the opposite side
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exercise

Coding Pelicana robot

Try coding the robot by yourself.
When you press the button sensor, DC motor and sound sensor have to operate. If you don’t press the button
sensor, it stops moving. Make a script using the ‘If..or else..’, sensor output, and DC motor activation blocks.




Explanations

Pelicana robot

Look at the flowchart. When the program starts, the DC motor has to operate and the digital output should be
turned on when the button sensor is pressed. The program should keep checking if the switch was pressed or not.

Start the
program

Turn on motor 4 Turn off motor 4

Is the button
sensor
pressed?
Turn on digital Turn off digital
10 output 10 output

Do you remember what we learned in using the button sensor?
First, if..or else’ block would be used as the start of the program, and whether the button sensor is pressed or not
will be the condition. If the condition is satisfied (if the button is pressed), dc motor will rotate clockwise, and the

sound sensor will produce the sound by turning on the digital output.

If the condition is not satisfied (if the button is not pressed), the DC motor stops, and digital output turns off,

making no sound. You will be able to do it since it's a simple script!



Explanations

Pelicana robot

Let's make a script that makes the DC motor turn on whenever the button sensor is pressed. Refer to the boxing
robot script!

wehen chicked

forsver

it sensor Ligitalsy  pressed?

motor 4  direction cock:
wlee

motor 4 of-F

=F

The script above will activate the DC motor when the button sensor is pressed. Now, should we add ‘digital output
on/off here?

vehiom chicked

Forowver

iF gansor Digitsl: e swwd ¥

mabor 4 direction codewise
digital 1 ()]

aslaan
motor 4 off

-:|||"||:|'J| 10 off

¥

Pelicana will move its wings and make a noise when the button sensor is pressed. Furthermore, it can make

various movements using the output sensor! Let's make some changes in its movement. Go to the next page.




Explanations

Coding the Pelicana robot

Let's change the robot's movement. Before, it started moving its wings when the button sensor was pressed.
Now, we are going to make the DC motor rotate clockwise when the button is not pressed and counter-clockwise
when the button sensor is pressed. It's very easy!




Explanations

Pelicana robot

Were you able to make the script? If it didn’t work very well, check out the script below.
When the button sensor is not pressed, the DC motor rotates clockwise and the digital 10 output should be off.
When the button sensor is pressed, the DC motor rotates counter-clockwise and digital 10 output should turn on.

when clicked

forever

if sensor DigitalZ |pressed?

motor 4 |direction anticlockwize
digital 10 |on

else
motor 4 |direction clockwize

digital 10 |off

=

Now, code the robot so that it moves in any way that you want! Try using different blocks to produce
different movements,




Logic boost
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Motor intro

Introduction to a servomotor

In this lesson, we will learn how to use a servomotor
Compared to the DC motor we have been using, a servomotor moves at an exact angle. Let's see how they are
more different.

As you know, the DC motor is an electric motor that provides energy by rotating.

On the other hand, a servomotor acts like a human hand, making small movements. It is used to carry out
detailed tasks.

N

This robot arm uses a servomotor to carefully Robot arms might be more useful than human hands! Doctors
move around objects. sometimes let robots to save a person’s life. These robots

contain many servomotors inside.




SCRATCH CODING KIT

Connecting the Servomotor

Connecting the Servomotor

Before using the servomotor, connect it to the main cell using a 3-pin connector.

Connect the servomotor with the cable like above. Conncect it so that the white cable is the closest to the
servomotor’s white bump.
For the servomotor to work correctly, a special cell called servo cell has to be connected to the motor.

Look for the servo cell (shown in the picture below) and connect it to the white bump of the servomotor.

If everything was connected

correctly, the sevomotor

should look like the picture on

your right!



Exercise servomotor coding

Activating the servomotor

Let's go to Scratch and activate the servomotor. Click the ‘movement’ tab and drag the block (shown below) to
the script.

motor 2 | angle

This block is to control the servomotor.
As mentioned before, servomotor moves in a certain angle. The servomotor will move at a 180 degree angle
when the block is clicked.
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0 | 180

You will see the red servo cell rotate when the block is clicked. The servo motor moves at a 180 degree angle.
Change the number inside the block and it will move at different angle.

Like the picture below, if 180 is changed to 0, you will be able to hear the servomotor moving.




SCRATCH CODING KIT

Exercise servomotor coding

Activating the servomotor
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Using these blocks, we can see the direction of the servomotor.
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Like you see above, let the pointer of the servomotor point at a O degree angle.

If you can’t do it, take off the red cell and put it back so that it can point at a O degree angle.

motor 8 |angle i)
weait Y secs
. o . motor 5 angle
back to 0 after moving at certain different angles. Make the script it = 9 m
like you see on the right . 1 wait B SBCE

motor 2 arvgg e
Remember! [wiaae £} secs

Servomotor only moves between 0 and 180 degrees. motor 2 | angle Ef)

Let's make a simple program using the servomotor.

This program lets the servomotor start at a O degree angle and go

Even if you put in a number larger than 180, it won’t go |;iit (1] P

to that number, motor 2 |angle i)



Exercise servomotor coding

Activating the servomotor

You can see the servomotor move like the picture

motor 2 | angle [E)
wait €Y secs

r-;.u;tur- g |angle ER)
wait Y secs

motor 2 | angle

wait Y secs
motor & |angle (90 ]
wait Y secs.
rrl.;tu-r 2 | angle m

\|
(]



How to Make a Robot

Making catchbot

We will learn about the servomotor by making a catchbot that uses it.

Tip: Set the servomotor angle to 180 degrees. It would be easier to make the robot since the tongs
will be opened.

migtor o a'lﬂl':II:l m
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Materials needed for Catchbot

Diamond  Diamond  Diamond  Diamond i Rubi 4
N

Rubi 2 Rubi 0
H8 x 1 H6 x4 V8 x1 V6 x 2 X X %3 (2 X X

x 1 <4

Short Sawtooth  Mainboard — Batterycase  Servomotor — connector
3 connector x4 24 x1 128 x 1 x1 ) X2



Making catchbot

How to Make a Robot
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How to Make a Robot

Making catchbot

N\

N\ [ N
O @ ©® mewa O

Figure 9

Figure 8




Making catchbot
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How to Make a Robot
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Coding Catchbot

at the flowchart below.

Experiencing catchbot coding

Code so that the catchbot can hold an object.

The catchbot you just made can open and close its tongs. Let’s see how the catchbot program will work by looking

-

Open tongs

Wait 3 seconds

Close tongs

Program
finish

The block above starts the catchbot program

motor £ |angle [

Find out the angle at which the tongs open, and
type it in the block

wait E) secs

motor £ | angle .

Find out the angle at which the tongs close, and
type it in the block

~




Experiencing catchbot coding

Coding Catchbot

When the blocks are connected, it will look like the ones shown below:.

(
vwhen clicked
motor £ | angle
wait [g) secs
motor £ | angle
-

Check out how the angles change. Depending on the user, the angles can be different.
Keep activating the program. You will see the tongs you made open and close!
Using the catchbot, try holding an object like a tire from the robotory coding class kit.




Experiencing catchbot coding

Application of catchbot

Add blocks to slightly change the program.

when clicked

niotor S angle

wait £ secs

motor Z | angle

wait £} secs

niotor 2 angle

Remember the angles are different for different users.

Play a game with your friends. Draw a circle and try to move some objects into the circle. The winner is the one
who does this the fastest without dropping any.

After the game, change the start block so that you can control the catchbot using the keyboard. Refer to the

example below.

when 3 | key pressed

motor 2 argle @

when b | key pressed

motor £ |angle i)
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DEBUGGING




SCRATCH CODING KIT

Intro to debugging

What is debugging?
Debugging is important in learning a program.
Debugging fixes program errors like fixing mistakes in a class project. Sometimes, a computer might not recognize

the code you made and the program won't start at all.

Debugging finds the errors of a program and fixes them so the program will start correctly.

50 years ago, a computer was big enough to fill up a whole room!
The word ‘debugging’ was made by Grace Hopper in US navy.
When she was working in summer of 1945, computer kept showing errors, so she checked the computer and

found a dead moth. She called it ‘debugging’ when removing the bug, making an important achievement.

Hopper taped the moth on the computer journal and wrote first bug founded'’.



Tongs robot

Now you will learn how to debug using the tongs robot.
First, let's make the robot.

Before starting, set the servomotor angle to 180 degrees. It's due to the same reason with the catchbot before.

Materials needed for tongs robot.

How to Make a Robot

Diamond
H8 x 1

Diamond
V8x1

motor

Rubi 7

X2

DC motor

Triangle

X/




How to Make a Robot

SCRATCH CODING KIT

Making the tongs robot
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Making the tongs robot

How to Make a Robot

Figure 9

Figure 10

@ Figure 11

Figure 8




Making the tongs robot

How to Make a Robot
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Coding the tongs robot

Understanding the tongs robot code

It's important to imagine how you will operate the program after looking at this code.

Check out the code below.

close tongs

Open tongs

Move forward

Program finish

wiher chicked

motor 2 | angle
wait FJ secs
motor 2 | angle

wait B secs

o borE direction dodkwise
mator 7 direction dodwite
wait () secs

mator 9 aff

mvotorE 7 aff

This program lets the tongs robot open
and close the tongs. Learn what each block

represents looking at the flowchart.




Coding the tongs robot

Understanding the tongs robot code

Make the program below. This time you can fill out what each block does in the flowchart.

Before starting the program, fill out the blanks
to the left. What does each block do?

wrhiasr clicked

g eady alrlﬂli' m
wait E ERCE

mokor 4 diFractien

motor S directisn

wait BY secs

mwotor 4  off
motar 7 aff
wait Y secs

|||.||l:|-r - .II'lllIl‘- @

Did it work? If it did, move onto the next

-
-
-
o
-
e
-

page. If it didn't, check the code again and
think about how you can operate the code
differently.

Program finish




Coding the tongs robot

Understanding the tongs robot code

Make the program below:. Fill in the blanks of the flowchart, too.

-
-
-
—
-
-
=

Program finish

wihien chicked
mator 4 direction

motor 7 | deesction

vl B LLTE

motoe = off

mator § atl

veait BN secs

mator argle m
wrait B secs

i Lo -IIHlII‘- m

Did it work? If it did, move onto the next

page.

If it didnt, check out the code and think

about how you might be able to operate the

code.




Coding the tongs robot

Understanding the tongs robot code

Make the program below. Fill in the blanks of the flowchart too. The last block might be a bit hard.

-

Program finish

-
-
=
o
-
o
=
-
GEEE)

wrlwein cleclked

mictor = -'Irll'llllI m
viait ) secs

mator 4 direction olook

|'I'I':'t1l'. T 'jlrl".t"‘l'l Tl

venit FY swcs

motor 4 | direction
mator direc tinn
vrait EY secs

motor =

ppl=tdst g

Did it work? If it did, move onto the next
page. If it didn’t, check out the code again
and think about how you might be able to
operate this code.




Debugging the tongs robot

Tongs robot and Debugging

Open tongs

Move forward

N

Close tongs

Program finish

If you understood how the code works before, let's see a
code with some errors. The flowchart is made with correct

orders in sequence.

But, the code below has some errors. Read it through and
let’s find out what they are.

clicked

angle

wait secs

when

motor S

This block opens the tongs

motor 4 | direction

motor 7 | direction <
iy secs
off

off

nait
ik flowchart tells the robot to
motor 4 )
= move forward. But, the code is not
motor

telling it to move forward.
iy secs

angle -

wait

motor S

Is this block opening or closing the tongs? Do you see the
problem?

The code above has two problems. Compare it with the
flowchart and fix the errors of the program.

\




Tongs robot and Debugging

Debugging the tongs robot

( A

If you understood how the code worked
before, let's see a code with some errors.
The flowchart is made with correct orders in
sequence.

Open tongs

But, the code below has some errors. Read it

through and let’s find out what they are.

wHhisn chickad

matar o arighe m
wait E R @hanged

mtoE = direction cotkwi

Move forward

mwatar T direction cdodkwize
1-..'-uii. E S

meotor 4 | off

mator 7 off

Wl\lt u LG

matar o gl ml

Type in an angle at which the tongs are

Close tongs closed.

Program finish




Debugging the tongs robot

Tongs robot and Debugging

-

Open tongs

Close tongs

Open tongs

Close tongs

Program finish

1oiaIaiae

Now, try debugging the code by yourself.
Make the program you see below and fix the
problems by referring to the flowchart on
your left.

Did you find the errors?

If you don't, start the program and see where
you find the problems.

when clicked

motor S angle

vrank E SRCs
motor o angle
wait E SeCs
moator 2 angle Em

wait E Secs

moator 2 angle m

Write down what the errors are and how
they should be fixed on the next page.

*The whole script can be found at http://
www.robotori.com/web_eng -» Moretips
-> Manual ->EDU -)Logic boost CODING
CLASS 2 ->download whole script




Tongs robot and Debugging

Debugging the tongs robot

Program debugging journal

wrhen clicked
motor £ | angle EEDL)

wait ) secs

motor 2 | angle 0L}
wait [ secs

miotor = angle E0L)

wait [} secs

motor © angle E0L)




Debugging the tongs robot

Tongs robot and Debugging

-

Move backward

Wait 0.5 sec

Open tongs

Wait 0.5 sec

Move forward

Wait 0.5 sec

Program finish

Check out the second example.
Make the program you see below and fix the errors
by referring to the flowchart on your left.

Did you find the errors?
If you didn’t, start the program and see where you
find the problems.

Write down what are the errors and how they should
be fixed on the next page.

The whole script can be found at http://www.robotori,
com/web_eng -> Moretips -» Manual ->EDU -)Logic
boost CODING CLASS 2 ->download whole script




Debugging the tongs robot

Fix the program errors in the space to the
right. Pay attention to the DC motor’s port
numbers. Find the problems in the script

pelow!

elicksd
direction ant

directicn ant

sk m BECE
maktor it m

walt () secs

mckor dlirec tiocn

motor direction €

weaak m wECs

mabar 4 &l

mator 7 i i

Tongs robot and Debugging

Program debugging journal




Tongs robot and Debugging

Debugging the tongs robot

-

-

Move forward and
open tongs

Move forward and
open tongs

>
-=»

Program finish

Check out the third example.
Make the program below and fix the errors referring to the
flowchart on the left. This one can be a bit tricky.

Did you find the errors?
If you couldn’t, start the program and see where the problems

are.

whior clickod

motor 4 i o o

it o ol o

motor anle EE

v i B A

Wl u L

Write down what the errors are and how they should be
fixed on the next page.

% The whole script can be found at
www.robotori.com-Moretips-Code-robotory coding

class-download whole script.






