Coding the Ultrasonic Turtle

Coding the Ultrasonic Turtle

You have to turn on the LED sensor according to the distance of the ultrasonic sensor. There are three LED sensors
on the ultrasonic turtle. When the tortoise is closest to the wall, the LED sensor is off.

After that, as the tortoise gets further and further away from the wall, the LED will turn on one by one. First, try
coding the first LED sensor. If the distance between the tortoise and the wall is less than '15', the LED sensor
connected to the digital 10 port will be turned off. If it is larger than "15', write the script below to turn on the
LED sensor.
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Coding the Ultrasonic Turtle

Remember when you coded the mini windmill to work according to the distance of the ultrasonic sensor? If the
LED sensor of the digital port 10 is off and the digital value of the digital port 10 is higher than that of the analog
value of 15 (if the value is larger) You can code it so that the LED sensor is on.

when clicked

forever

if value of sensor Analog0 . EE

digital 12 off
else

digital 10

=

Does it look like the script above?

Since the ultrasonic turtle is turning on the LED sensor when the distance is far away, the LED sensor should be
off when the distance is close. The value of 'Analog 0 sensor' is smaller than '15', which means that the distance
between the ultrasonic sensor and the recognition board should be closer to '15".

At this time, the LED sensor must be turned off, so the 'output off of digital 10 block is executed by
the condition. If not (if the wall is longer than the analog value of '15') then you have to turn on the
LED sensor using the ‘digital 10th output on' block.
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Codig the Ultrasonic Turtle

Did you check that the first LED sensor turns on and off with distance?

Now try coding for the second and third LED sensors. The standard for the analog value of the first LED sensor
was '15'. Second, code the setting of the analog value of the third LED sensor as '20', '25". Along with the analog
value criteria, the number of digital ports will of course change. If you change the output of the digital port and
the analog value slightly, you can easily create a script.

Please refer to the script you created earlier and code yourself in the space below!

it walun al sefnsor A

depital 1 i
vl

=
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Coding the Ultrasonic Turtle

Have you tried coding for the rest of the LED sensors? Now you can combine your scripts into one. If you followed
this process well then you should have a script like this!

13 walus of seEnsar #Ar

digital 1 ol
wlae

aigital 1

i wvalue of sensaor §

dhigital 11 ot
whua

if wlipe

aligital 13
wlee

iligitad 3

=T

The script shown above now turns on the LED sensors one at a time as the distance from the wall increases. If the
distance value is less than 15, all three LED sensors are turned off. If the distance value is greater than 15 and less
than 20, one LED sensor is turned on (digital output 10 turns on) 'And less than' 25 *, two LED sensors are turned
on, and if greater than' 25 ', three LED sensors are turned on.

You can see that several LED sensors are turned on depending on the distance from the ultrasonic
sensor.
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Using ‘IF syntax

In the past we created a script using the 'if & if' syntax. If so, now 'if; Use the syntax to create a script for the
Ultrasonic Distance Meter. | can make it very simple. And think about how to code the 'or' part. Now, changing
the 'if & if' syntax to the 'if' syntax will be very easy for many departments. Keep in mind that it is still important to
continue practicing. Let's create a script below.




“IF’ syntax utilization

Using ‘IF syntax

If you had previously controlled the digital output with the 'if & if' statement, Take control of the digital output
with two phrases. First, when the ultrasonic sensor value is low (when the recognition board is approaching), the
first LED sensor should be off. Create a script

if value of sensor AnalogD

digital 1U oft

The above script will turn off the LED sensor connected to the digital 10 port when the ultrasonic sensor value is
less than '15'. Now, when the ultrasonic sensor value is greater than '15', you have to turn on the LED sensor of
digital 10 port. Please create the script below.

13 value of sensor AnalogC - m

digital 10U on

We created a script when the analog reference value is '15"' above. When the remaining baseline values are '20'
and '25', you can make the scripts the same. If analog reference value is '20', digital output 11 should be turned
off and on. If analog reference value is '25', digital output 12 should be turned off and on. Once you've created

each script, you can create a loop that will continue to check the condition with an ‘'infinite loop' block

In the previous level, we have practiced how to make the 'if & not' syntax into the 'if' syntax through many
examples. If you understand the terms of the 'if & not' or 'if' statements, then there is no problem in interpreting

these two statements the same way. Be sure to always put the condition in the phrase carefully.
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Coding ‘IF syntax

If you combine the script you made, it should look like the one below!

when clickad

forever

if wvalue of sensor Analog

ik al 10 ottt

if walue of sensor AN

digital 1U omn

if value of sensor An

digital 11 off

if value of sensor An

digital 11 (i)

'f 'h'..llul.‘ l.l* SENS0r MA

digital 12 aff

lf 'h'..ill.“.' u‘f SENSOor F

digital 1.

= ;
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Utilizing the Ultrasonic Turtle

An ultrasonic turtle is a model that turns on multiple LED sensors as the distance from the wall increases. It was a
model in which the LED sensor was turned on cumulatively every time the distance was distant. Now, let's create
a script that turns on the LED sensors sequentially, rather than turning them on cumulatively.

analog value 15

analog value 20

analog value 25
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Utilizing the Ultrasonic

Now make a script that modifies the script so that the LED sensors do not turn on cumulatively, but instead turn
on sequentially. Please refer to the 'DJ Box' script you learned earlier. Use the 'and' operator to make the condition
better. Let's create a script in the space below.
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Utilize the Ultrasonic Turtle

In order to turn on the LED sensor sequentially, it is necessary to distinguish the sections first. The analog reference
values you currently have are '15', '20", '25". If so, a total of four sections will be created. , The output of the LED
sensor is divided into four sections when it is smaller than 15, larger than 15, smaller than 20, larger than 20,
smaller than 25, and larger than 25, you have to control the output of the LED sensor in each section.

First, divide the section between '15' and '20', '20' and '25' are expressed using the conditional
operators ‘and’,

wihen

fnrawer

i wahse of ssnsor AN

wahes ol sensor fnalog ] walse ol senser Ans

wahse of sensor Analeg = m mnd  walse of sensce Ana

'r'hIIH'- of Ssnsor J d 4 m

Did you make a script above? We split up the section using 'and' operator. Now let's put a coding block on how
each LED sensor works in each section.

When it is less than the reference value of '15', all three LED sensors should be off. Turn on the first LED sensor
between '15"and ‘20" (use digital output 10). When it is between '20" and ‘25", turn off the first LED sensor and
turn on the second LED sensor (turn off digital 10 and turn on digital output 11). When it is greater than ‘25", turn
off the second LED sensor and turn on the third LED sensor (turn off digital output 11 and turn on digital output
12). Create a script to do this.




“IF” syntax utilization

Utilize the Ultrasonic Turtle

First, it's easy to code three sets of LED sensors on and off. Combine the three digital coding blocks as shown
below and adjust the values for each section.

digital 10 | off

digital 11 | off

digital 1< off

With this combined coding block, you can adjust the value for each section. Remember that the LED sensor will
turn on sequentially and complete the script.

digital 1C

digital 11 j digital 10

digital 1. digital 11
figital 10 :
T digital 12

digital 11

digital 12
digital 10

digital 11

digital 12
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“IF’ syntax utilization

Utilizing the Ultrasonic Turtle

If you combine all the scripts you have made, it should look like the one below!

ik chicked
foraver

if value of sensar &5

digital LT of f
digital 11 att

dujlhﬂ 13 af f

i valus of sensor Anslog > m ard  wvalue of sensor Analogl i E-E]

digital LT on
digital 11 ot

-dujll..-il 12 el f

if value of sensor Analogl > Hi] and  wvalue of sensor Analog

duilhﬂ 10 aff
digital 11 o

duillnl 12 el f

if valie of sensor Analogl o E

dujlhﬂ 10 of f
digital 11 ot

-duil tal 12 i

=
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Utilizing the Ultrasonic Turtle

By subtracting the unnecessary digital output blocks from each section, you can create shorter scripts. Try to
reduce the length of the script by subtracting the unnecessary coding blocks. Please see below for reference.

wihan elickoed
foaraver
if value of sensor Analogl <

:tll:jﬂ‘ al 10 aff

if valus of sansor Anblog waliie of sensor AnS

:II:J ital 10

diigital 11

if wvalue of sensor Analog - value of sensor A

l.‘|||:_|-|t al 10 aff

chigital 11 (-1

:hqﬂ‘ sl 12 alf

if value of sensor AN
ltll.lenll 11 aff

digital 1< on

.



Utilizing the Ultrasonic Turtle

Now you can use the ultrasonic turntable you just made in front of you and use the sound tap of the scratches and

the ultrasonic sensor to play differently depending on the distance.

Now, instead of the LED sensor, we will use the sound tab to make the sound in accordance with the distance of

the ultrasonic sensor in the scratch program.

Make an ultrasonic turtle and play your own one! Because it depends on the distance, you have to play the tortoise

and play the tortoise. Remember to remember this. Create a script using nested 'if' conditional statements!
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Utilizing the Ultrasonic Turtle

Similar to the concept of an ultrasonic LED sensor, let's make a turtle that makes a piano sound according to
distance. First, click on the Sounds tab and drag the block below.

Hay note m ¥ e m SR 3

Double-click the above coding block. Can you hear the sound? If you can not hear the sound, you need to connect
your earphone or speakers to your computer to create an environment that can make a sound. Make sure your
computer is muted. This coded block plays a role of playing back a 60-scale by 0.5 times. We are going to use this
block to show the sound of a pianist.

If you press the arrow next to the '60" value, the piano keyboard will appear and you can press the desired key
to make the corresponding sound. And please change the beat to one night. It takes at least one beat to get the
sound to sound properly. Prepare a coding block so that the eight scales of the DoReMiFaSolLaTi are displayed.

play nota m For m Bar sl

PElay nota for m barals

mi: play note m far m Lot s

fa : play note E Fowr m leim 'k w

< B

|a : play note @ For m beats

S play note For m beinata

play note EER for BB} beats



“IF’ syntax utilization

Ultrasonic Turtle ‘Do’

Now, let's create a script in earnest. Let's start by setting the standard for distance. Consider the first distance
reference as the analog value '10". Just like I had the baseline when | turned on the LED sensor in the front.

Now, start coding '10', assuming that the value is incremented by '5' so that the interval is fixed. First, let's create
a script to play the Do when it is smaller than the analog value 10", Create the script below!

wihen clicked

forever

if value of sensor Analogl .,

play note [ikd for B beats

The above script is a script that will play a scale of 60 beats per minute if the distance between the ultrasonic
sensor and the wall is less than '10". The reason for using the 'if & else' syntax is that you have to play a different
note if you are farther away from the analog value of the turtle '10".

Now we are going to create a script that will be nested so that the 'no' condition is followed by the 'if & else'
syntax for the next scale. Do you understand?

Below is a picture of how the distance depends on the distance. Please refer to future when deciding
standards!




“IF” syntax utilization

Ultrasonic Turtle ‘Re’

Now let's create a script that gives the next scale. You have to run it when the analog reference value is less than
15", In the script | created earlier, let's create a nested 'if & else' statement. Create the script below!

vehen clicked

Forever

iF value of sensar AR

play note m for beats
wlaae

if value of sensor

play note @ Fawr H | FSEF A
elee

The above script is a script that tells you to play 62 scales in one beat if the distance between the ultrasonic turtle
and the wall is less than "15".

You have to use nested 'if & else' syntax in your existing scripts. The first condition is that if the value of Analog O
sensor is less than '10', it plays 60 scales in one beat. 'Or' means that the value of analog 0 sensor is greater than
or equal to 10. In other words, the first or 'if&else" condition is" if the value of the analog sensor is greater than
orequal to 10",

In addition, by using the fact that the value of the analog 0 sensor is smaller than "15' by overlapping the 'if &'
statement, the actual condition is that when the value of the analog 0 sensor is greater than or equal to '10' That
coding block is used. Therefore, when the value of the analog 0 sensor is greater than or equal to '10" and less
than '15', the 62 scale is played in one beat. If so, how do you know how to create a script for the next scale?

Now, make your own scales!

If you do not understand, try starting from scratch!



“IF’ syntax utilization

Ultrasonic Piano Playback

Now you can refer to the previous script and create the rest of the script! It will be very easy from now on. Please
set the scale value corresponding to each order correctly. You can continue to nest the 'if & else’ syntax.
Let's create a script in the space below.




“IF” syntax utilization

Ultrasonic Piano Playback

Have you created a script for each kind of script? Once you have created the script, it will look like the one below:.

play note for 8 bosts

whin

So what should | add to the last 'if & if' syntax? If the analog value is greater than '45', wait 1 second instead of

playing the scale. Do you know what coding block to add? Complete the final script!



“IF’ syntax utilization

Ultrasonic Piano playback

The final script for the ultrasound piano will look like this!

oy mote B for B baats

vl



Replace the Ultrasonic Piano Instrument

Replace the Ultrasonic Piano Instrument

On the Sound tab, add the following block to your script!

stk mstrument to m

Let's use another instrument instead of the piano in the above coding block. You can add this coding block just

after the execution block of the script to make the sound of the instrument you want! It's not difficult, try it!

wikern elickoed
et instrument to m
i.nrever
if wvalue of sensor AnslogD
play note @ for E beats
else
if value of sensor Analagl
play note [Ehd for B beats
elsa
iff walue of sensor Analogl

play note k4 for E) beats

elsa

if walue of sensor Anslogl ol 25 |

play note E o= E beats

P

if value of sensor Analogl < EIQ

play note [FERd for E§ beats
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Line Tracer

Now you are going to make a comprehensive model using a variety of motors and sensors. Let's try to code the
motion of the model by using infrared sensor, ultrasonic sensor and DC motor learned in the previous. The name
of this model is the line tracer. A line tracer literally moves along a line. The line tracer you create moves along the
black line.

We will try to express motion by combining two infrared sensors, an input sensor, and an ultrasonic sensor and
two DC motors. The two infrared sensors will continue to search for the black line. One of the remaining ultrasonic
sensors stops working every time there are obstacle blocks. And if you get completely out of the black line, it will

stop all operation.

Can you imagine what kind of action it'll be doing?




Line Tracer

Make a Line Tracer LeftIRsensor  Right IR sensor ULTRASONIC SENSOR

T2 3 4 5 6 7 8

Right IR sensor

Left IR sensor

Line Tracer materials

foriod
il
N
%

Triangle
X6

middle  Sawtooth12 Sawtooth36  Off-road A45
comnectorx2 x4 X5

A64  Batterycase DCmotor IRsensor — Mainboard E 4pin ULTRASONIC
wheelx 2 x3 X2 X1 X2 X2 x1

omnedorx3  comnectorx T SENSORX1




Make two of these
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Coding the Line Tracer

Coding the line tracer. Do you remember the line follower model you learned earlier? Now, use two infrared
sensors to code the line tracer on the black line. Each infrared sensor can tell if the car is on line or not. The
program will use the following logic to move the car along the line.

1. If the left infrared sensor is on the black line
and the right infrared sensor is not on the black
line, we will activate the right motor and turn it
1o the left.

2. If the left infrared sensor is not on the black
line and the right infrared sensor is on the black
line, it will turn the left motor to the right.




Coding the Line Tracer

When the left infrared sensor detects the line (detects the absorption of light), the line tracer moves to the left,
and when the infrared sensor on the right detects the line (detects the absorption of light), the line tracer will
move to the right. If you detect a line (if there is less reflection of light in fact) you will continue to go straight.
If the infrared sensor is no longer able to detect the line (if there is a lot of light reflection) or if it encounters an
obstacle, it will stop.




Coding the Line Tracer

Now you can code your own line tracer yourself. If the infrared sensor on the left of the two infrared sensors is
white and the infrared sensor on the right is black, operate the left DC motor. If the infrared sensor on the left is
black and the infrared sensor on the right is white, do. And, when the ultrasonic sensor detects the obstacle in
the line tracer in progress, the operation should stop. All the movements will stop even if they leave the black line.

Use the 'if & else' conditional, sensor input and DC motor operation blocks to create your script!




Commentary

Coding the Line Tracer Ultrasonic sensor

Try coding when the infrared sensor on the left of the two infrared sensors is on the black servant and the infrared
sensor on the right is not on the black line. If the infrared sensor is on a black subdivision, the analog value will be
smaller, and if it is not over the black line, the analog value will be larger. I'll think of the threshold as '40" and try
coding. And the action at this time should be to the left of the line tracer. You must stop motor # 4 and let motor
# 7 forward.

value of sensor Analogl

FEsel Limeer

mater 7 | direction anticlock,

mator 9 off

When you create the above script, the infrared sensor on the left is on the black line. When the infrared sensor on
the right is not on the black line, the motor stops at 4, the 7 motor goes forward and the line tracer goes to the
left. Now let's see how the left infrared sensor is not above the black line and the right infrared sensor is on the
black line. Please create the script below.

if walue of sensor Analogl L m e walue of senser Anslogl - m

reset tinner

motor 4 | direction cockwise

maoter 7 | off

\When you create the above script, the infrared sensor on the left is not on the black line. When the infrared sensor
on the right is on the black line, motor 4 moves forward, stop motor 7, and let the line tracer go to the right. Now,
let's create a script for an ultrasonic sensor. If the line tracer follows the black line and meets an obstacle, you must

stop using the ultrasonic sensor.



Commentary

Coding the Line Tracer Ultrasonic sensor

Now you're going to try coding for an ultrasonic sensor. The line tracer must stop when it encounters obstacles
along the black line, which is very simple. When the distance of the object approaches the ultrasonic sensor, you
can create a script that stops the two DC motors. It will be very simple.

if value of sensor AnalogZ

motor < off

motor 7 |off

If you create a script like the one above, the line tracer will work, and if it recognizes the obstacle through the
ultrasonic sensor, it stops working. Very simple, isn't it?

So what if the line tracer is completely out of the black line? Unless both infrared sensors are on the black line.
When coding, you have to consider a lot of situations. Because unexpected things can happen. If the infrared

sensors are not all on the black line, the line tracer will have to stop. It should not continue to work.

If so, what criteria should you code for when you are not on this line? Here, we'll try to learn about timers. Click

the Observation tab in the Scratch palette m

If you check 'Timer' on the Observation tab, you can see that time continues to flow on the stage screen. 'Timer'
is literally a stopwatch inside the scratch. How do you code using this 'timer'?



Commentary

Coding Line Tracer Timer

Create a script that stops when the line tracer follows the black line and then goes off. It is very easy to use the
timer | learned earlier.

If the line tracer leaves the line, the analog value will be lower for both infrared sensors. In other words, one is
that the analog value is big and one is not the analog value is small. In this case, if you use the timer and the
timer is waiting for 1 second, but the analog input of the infrared sensor is not correct, you have to stop all 2
motors.

Make a script below

if T 1.0

motor 4 off

motor 7 off

If the timer is greater than one second, | will stop the motor 4 and the motor 7. That is, if the input values of two
infrared sensors do not come in conditionally, the time of the timer will continue to flow, and if the time exceeds
1 second (if the input value of the infrared sensor that does not meet the condition is kept over 1 second) It is.

If so, if the line tracer works normally along the black line, then the timer's time should not flow. This is because
the motor will stop when the time of the timer expires and it goes over a second. Therefore, if the line tracer is
working properly, you need to continue to initialize the timer. At this time, we use the "timer initialization" block.

reset tinvier

Drag the "Timer initialization" block onto the Observation tab and double-click on it. You can now see that
the timer value on the stage is initialized to O seconds. Now we need to use the "Timer initialization" block in
the script that runs the existing line tracer so that the timer does not run out of time. Try putting blocks in your
previously created script.



Commentary

Coding Line Tracer

If you add a "timer initialization" block to your previously created script, it will look something like this:

In this case, if the line tracer is working properly, the timer will be reset so that it will not exceed 1 second. It will
not stop the motor because it does not exceed one second, right? Now combine your scripts. If you combine the
scripts, it will look like this!

[P — ; [ [ W —

3 -1 0 [P RSP PR




Commentary

Coding Line Tracer

If you combine all of the scripts created by various departments, you'll see something like this! It's a basic thing
to celebrate endless repetition and execution blocks, so you can do it yourself. Just reset the timer one more

time!

wib=mn clicked

reset tiner

forewer

lf value of sensor A7 : walue of sensor Anslogl

rasamt bineer
miotor 4 | direction cocis
motor T | off
waluie of sensor Anslogl m aime walue of sensor Anslogl
riegllt Larneer
moter 7 | direction ant
maobor 4 | off
if value of sensor Analog2 5 m
motar 4 ofF

motor | off

i Eimeir = m

motor 4

matar

-
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Introduction

Tori Secret Safe

The Tori secret safe is a model that opens and closes the door of the safe only when you enter a number that
matches the password specified in the scratch program. I will code the program using all four kinds of sensors
(infrared sensor, button sensor, LED, sound sensor). At first, you can enter numbers from 1 to 4 using the
button sensor connected to the ports O to 3 of the analyzer with the door open. When you press the infrared
sensor after inputting the number, if the number matches the designated password, the sound sensor makes a
sound and the door is closed. If the number does not match, the door does not work. The LED is blinking when
the door is closed. When the door is closed, pressing the button sensor according to the specified password and
inputting it to the infrared sensor, it is the key to this activity to make the door open with the sound of the door
open and the LED continuously on.

Use one infrared sensor, four button sensors, one LED sensor and one sound sensor in the Tori secret safe. 1 The
new infrared sensor opens and closes the safe door. The four button sensors are used to enter the passwords
from 1 to 4, one LED sensor indicates whether the door is open or closed, and one sound sensor is used when
the door is moved Everyone makes a sound. Remember this and try coding.

Because there are four different kinds of sensors, there are many things to consider when coding. In
this model, you will learn a variety of coding skills.

Coding Tori Secret Safe (Principle)

I'll take a look at the actions you need to take into account before coding Tori secret safe in detail. Before we
do this coding, it is very important to have a coding process with general guidelines on what actions we should
express and how we can express them. Especially, if the code is complicated, the more complex it is, the more

useful it will be when coding the actions that are expressed.

Let's put together the basic actions we need to implement on the next page.



Introduction

Coding the Tori Secret Safe (principle)

There are a lot of behaviors to express in the Tori secret safe. Since the program is not simple, we need to make
sure the code is clean before doing the complicated coding. Let’s try to arrange these actions once on this page.

1. With the door open, enter the numbers from 1 to 4 as the password when the button sensor connected to
the analog input ports O ~ 3 is accessed. After inputting, press the infrared sensor connected to the analog
4 port to compare with the saved password. If the entered number matches the password, the door closes;
otherwise, the door does not close.

2.When the door is closed, the sound sensor is plugged into the digital 11 input port and the LED sensor
plugged into the digital 10 port blinks.

3.In the same way, when the door is closed, input the number matching the saved number with the sensor,
press the infrared sensor, compare with the password, and the door will open.

4. If the number you entered does not match the password, the sound sensor sounds a short two times.

5 If the entered number matches the password, the door opens and the sound sensor makes a sound. The LED
sensor is still on when the door is open.

Now, shall we start building our own secret safe?




Activity

Button sensor LED sensor

IR sensor SONG GENERATOR

Secret Safe materials

Diamond V8  Diamond V6
x40 x22

Servo motor Mainboard Battrtey case Battrtey case IR SENSOR LED SENSOR BUTTON connector
x 1 128x1 X1 x1 X1 x1 SENSOR x 4 X9
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Activity

Tori secret safe variable coding

We need a lot of things to make a script for the Tori secret safe. The important thing is 'variable'. Do you remember?
In scratch, you can think of variables as storage.

You name the variable (storage space) and put the value into that variable. In the Tori secret safe model, we have
to use a total of four variables. If you have a lot of variables, you can improve your readability when coding by
giving a proper name for the purpose of the variable.

ul i i
ok Click on the variable tab to

BT T ]

make a variable.

Sanwne] Oisier & Lo

Pan. Wariablos |

[Makea a variable | Click on the *Make Variable"
Delete o variable button to create a variable.

1hnas

Lsg-or

initial value in the variable.

It is a block that stores the
value of a variable by a
specific number and stores it
again.

| panis
Padnbar [t is the block that stores the J

Tori Secret Safe Variable Coding

Create a variable as shown in the figure above. We will deal with the above variables while coding. The name of
each variable is made considering the role, so please make it the same as the above.



Tori secret safe variable coding

We need a lot of things to make a script for the Tori secret safe. The important thing is 'variable'. Do you remember?

In scratch, you can think of variables as storage.

You name the variable (storage space) and put the value into that variable. In the Tori secret safe model, we have
to use a total of four variables. If you have a lot of variables, you can improve your readability when coding by

giving a proper name for the purpose of the variable.

Wariablss

.'_.] AR

aviclid Em to Coda

delete P of
imsert m at o
raplacea itan m ol

it i m =1 |

length of Codi

el Cior it m b Eﬂﬂﬂ

Tori Secret Safe Variable Coding

Create a variable as shown in the figure above. We will deal with the above variables while coding. The name of

Click the Variables tab

to create a list.
\_ J

o | A
Click the Create List button

to create a list.
\_

[tis a block that
adds values to the list.

(" Itis a block that deletes the )
value of a speci_ﬁc position in
% the list. y
4 N\

It is a block that represents
the value (item) at a specific
\ position in the list. )
flt is a block that represents th@
total number of items stored
Y in the list.

J

each variable is made considering the role, so please make it the same as the above.




Activity

Tori Secret Safe List coding

We need to use 'list' to create the ability to store passwords for the Tori secret safe. A list is a function that allows
you to save as many values as you want. The list you need is a list of 'input numbers' and a list of 'passwords'. The
Tori secret safe must store the number of button sensors you press in the list for 'input number' in order and then
store the pre-stored password in the list for 'password'.

when clicked

delete m of Code
deletsa m of kEey

insert g at of kevy
insert ¢ at of kevy
insert g at of kevy
insert ] at g of Key

Tori secret safe basic coding

Drag the blocks as shown in the picture above to create a script. The first block means that you will run the script
when you hit the flag icon on the scratch screen. And the 'Delete all items in code' block, which is linked to the
Mint, means to delete all items in the 'Code' list. It removes all of the previously entered numbers or any remaining
items. The role of the 'Delete all items in the key' block also removes all items in the 'Key' list.

Now try setting the password. The list of passwords is on the 'Key' list. We'll put '1" in the first position, '2" in the
second position, ‘3" in the third position, and '4" in the fourth position in the list. At this time, we use the 'insert ~
to ~position in Key' block. We put a specific value in a specific position in the 'Key' list using this block.

For example, the 'Put 1 in Key' block means to save the value of the first item in the 'Key' listas '1'. What you have
coded above is that when you click the flag icon, you delete all the contents of the 'Code" and 'Key' lists and save
the password '1234" in the 'Key' list.



Tori Secret Safe Activation Coding

Once the password is set, you have to send a signal to start the full program. At this time, we use the 'broadcast’

block. As we discussed earlier, boroadcasting’ means sending signals in scratch. If you do a broadcast, you have to
get a broadcast.

watiere whickad

delote E of
I'II'III tw E o't BL
i e B E &t m ot Fia

s e § E at E oFf Fa

insert E] at ERd of ¢

insert [] at LR of Fo
brosdcast Startlp

broadeast Cpen_Dogr

Tori Secret Safe Broadcasting

The above picture is a script with the 'Broadcast' block added. After deleting all the list items and saving the
password, 'Stratup Broadcast' and 'Open_Door Broadcast' blocks are executed.

script script

When 'StartUp' and 'Open_Door" are broadcast, they have to be broadcasted. The above picture is "When | get
StartUp' and '"When | get Open_Door'. And below that is the script that will be run after that. In other words,

if you delete all the items in the list and save the password as '1234', you will be broadcasting 'StartUp' and
'‘Open_Door'




Activity

Tori Secret safe basic setting coding

We'll create a script when we receive the broadcast, with the '‘Broadcast' block we learned earlier. First, create
a script when you receive the 'StartUp' broadcast. The role of 'when receiving StartUp' script is to set the initial
value of the variable and to set the other operation of the LED sensor whether to open or close the door. Let's go
ahead and make it!

whan [ receive Stadtip

12

farever
i door = m
digital 1 0

wrasit EY secs

wait [} secs

dligit al
i

Create a script like the one above. 'Close" is the angle of the servo maotor when the door is closed, and 'Open’ is
the angle of the servo motor when the door is opened. After setting the initial values of these two variables, try
coding the operation of the LED sensor. The LED sensor will flash every 1 second if the door is closed and stay on
if the door is open. The coding of the operation of the LED sensor will be discussed in detail on the next page.

angle

Do you remember the block that runs the servomotor? Try to assign multiple values to this block (0 ~ 180) and
check the angle when the door is opened and closed. We need to store the value of the Closed variable in the
'Close' variable, and the value of the variable in the 'Open’ variable when the statement is opened. Since the angle
of the servomotor you have is different for each product, you need to check the angle. It is very important to check
the figures first because it can cause errors in actual operation!



Tori Secret Safe LED Coding

Let's take a closer look at the script for the LED sensor behavior in the 'StartUp' script we learned earlier. At the end
of the 'StartUp' script, there is a big script to see how the LED sensor works. The role of this script is to keep the
LED sensor on continuously when the door is open and to blink the LED sensor every 1 second if the door is closed.

forever
if door =
digital 10 | on
wait g secs
digital 10 |off

wait gl secs

digital 10 |on
i

Make a script like the one above.

First, the 'infinite loop' block means that we will continue to check the script in this block indefinitely. Inside the
'infinite loop' block, there is a 'if' block, which executes the scripts contained inside when certain conditions
are met, ie, the value stored in the 'door' variable = close, then activate the internal script. If the 'door = close'
condition is met (if the door is closed), turn on Digital 10 output (turn on LED). Wait for 1 second with the LED
on, then turn off Digital 10 output (turn off the LED). And wait another second. This will cause the LED sensor to
flash at 1 second intervals when the door is closed. However, if you do not satisfy the 'door = close' condition, ie
if the door is open, keep the Digital 10 output on. (The LED is still on).

So, we learned about the operation of the LED sensor. On the next page we will try to code the script
when we receive the '‘Open_door' broadcast (when the door is open).




Activity

Tori Secret Safe ‘Open_door’ coding

Now let's create a script when we receive the 'Open_Door' broadcast. The role of the 'Open_Door receiving' script
is to open the door and play the sound sensor for 2 seconds. Let's make it

when I recelve Cpen_Dodr
rmvotor © .-|l1|:||-|'- Dpan

digital 11 |on

'|.|-l.1|it E ET

digital 11 | off

set door to m

Create a script like the one above. First, open the door by activating the angle of motor 8 (servomaotor) by the value
stored in 'Open’ variable. After that, turn on Digital 11. (Turn on the sound sensor.) Turn off Digital 11 output after
playing for 2 seconds. (Turn off the sound sensor). And we store ‘open’ in the 'door" variable. The 'door" variable
is a variable that tells you the current state of the statement.

Let ‘s try to organize the process so far again. First, delete all items in the 'Code' and 'Key' lists and save the
password '1234" in the 'key' list. Then, set the angle when the door is opened and closed. If the door is open,
the LED is on. If the door is closed, the LED will flash every 1 second. The first state starts with the door open. The

servomotor operates at a preset angle to open the door, and the sound sensor is played.

We created a script for the door when it opened. So, the script when the door is closed is very similar,
right? On the next page, you can create a script when the door is closed.



Tori Secret Safe ‘close_door’ Coding

Use the script on the right to code the script when the door
is closed. If 'Open_Door' was a broadcast when the door was
opened, if it was closed, try coding it to start with 'Close_Door
broadcasting. Think about how you can change the word 'open'!

when I receive

mmtor |
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o

wait E SECE
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off

Span_ Door

Dpan




Activity

Tori secret safe ‘Close_door’ coding

You have learned that the broadcast that opens the door in the front is 'Open_Door'. Now create a script when
you receive a broadcast that closes the door. The name of this broadcast is 'Close_Door" for associativity. The role
of the 'Close_Door Receiving' script is to close the door and play the sound sensor for 2 seconds. Let's go ahead
and make it.

when I receive Close_LC

motor 2 |angle ' Close

digital 11 |on

wait B secs
digital 11 | off

sgat |:| oor to

reate a script like the one above. First, close the door by activating the angle of motor No. 8 (servo motor) by the
value stored in the 'Close' variable. After that, turn on Digital 11. (Turn on the sound sensor). After playing it for
2 seconds, turn off digital output 11 (turn off the sound sensor) and then store 'close" in the 'door' variable. The
‘door" variable is a variable that indicates the current state of the statement.

We created a script that closes the door. Now the script for the door opening and closing actions is
ready. On the next page, we will learn coding by inputting numbers from 1 to 4 by using button sensor
and infrared sensor in earnest.



Enter the Tori Secret Safe Number

Now let's learn coding using the button sensor and the infrared sensor to enter the number. We'll add the
number to the 'Code’ list when we press the button sensor once.

if walue of sensor Analogl = B

add [ to Code

wait until value of sensor Analogl m

Make a script like the one above

First, use the 'if' block. It is a block that executes an internal script when certain conditions are met. The condition
here is the value of the analog 0 sensor <90. There are four button sensors connected to the current input analog
ports 0 ~ 3. Here we will create a script for the button sensor plugged into the input analog port 0. The button
sensor has a smaller value when pressed. 'Analog 0 sensor value <90' can be satisfied when the button sensor
connected to input analog port O is pressed. In other words, if the value of analogue 0 sensor is <90, the meaning
of the block is 'if the button sensor connected to input analogue port O is pressed'.

If this condition is satisfied, add '1" to the 'Code" list. At this time, if the analog 0 button sensor is still pressed, it
will add "1" to 'Code' list, so we use 'Wait' block. This block is a block waiting for a certain condition. If the user
presses the analog 0 button sensor, it will wait until it is released before proceeding to the next script. At this time,
the condition will be 'Analog 0 sensor value) 90'. That is, if the value of the analog 0 sensor is less than 90 (if the
button sensor is pressed), add 1 to the Code list and wait until the value of the analog 0 sensor is greater than 90
(until the button sensor is released).




Activity

Enter the Tori Secret Safe Number

farewer

repeal wnitd valhEs of SEneor

iP wiisp oFf seresor

a1 A Ell

wrawt iarwhil w0l SEEOe

Create a script like the one above using the script you created in the previous page.

There is an 'iterate through' (repeat until) block in the 'infinite loop' block that keeps repeating the script inside.

‘Repeat to' (repeat until) block is a block that executes internal scripts until a certain condition is reached. As
shown above, the condition of the block 'to repeat' is 'Analog 4 sensor value <90'. Input Analog port 4 has an
infrared sensor connected. In other words, it keeps running the internal script until the analog No.4 port infrared
sensor is smaller than 90 (until the infrared sensor is pressed). I've covered the script inside the 'repeat to' block
above.

If the Analog 4 port infrared sensor is pressed, it will exit the block until 'Repeat to'. After that, it will broadcast
‘doolock check'. 'doorlock check' is a script that activates the door if the '1234" password is present, or not. I'l
take a closer look at 'doorlock check'.

We have now created a script that will enter the number with the button sensor connected to the
analog 0 port, inform the infrared sensor connected to the analog 4 port that the number input is
finished, and compare it with the password. Now let's create a script that connects to ports 1 to 3
analog!



Enter Tori Secret Safe Number

\When using the script on the right and pressing the button
sensors of analogue 1 ~ 3, try to save the numbers from '2'
to '4" in the 'Code’ list. Code the script when it's closed.
Please note that the port number of the analog sensor
changes and that the number to be added to the list
changes!




Activity

Tori Secret Safe Activation Coding

The script in the executable part of the Tori secret safe will look like this:
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Tori secret safe door motion coding

Now let's create a script when we receive the 'doorlock check' broadcast. The role of the 'when doorlock check
is received' script is to broadcast a message that the door is closed if the number entered when the door is open
matches the password. If the number entered when the door is closed matches the password, the door will open.
Let's go ahead and make it!

when I receive _j:|-:--:-r'|-:--.|':. -_:|'|El:_l-:.__

if door =

broadcast _'1:3|':":'-E::|_:1":“:'r' | and wait

else

broadcast _'5:3'|:'EFI_|:5":":'F and wrait

Create a script like the one above.

First, when you receive the "doorlock check" broadcast, this script is executed. In this case, we use 'if ~ or' blocks.
This block can be found in the Controls tab. This block is similar to the 'if' block we learned earlier. Just the
‘or~ part is added to the ‘if block. In other words, if it does not satisfy the condition of 'if' block, then the script
contained inside ‘or~"part will be executed. If it satisfies the condition of if block, then the script inside the if block
will be activated and the script inside the ‘or~" part will not.

If you meet the condition 'door = open' in the block or 'block' (if the door is open), you will go inside and broadcast
'Close_Check'. If you do not meet this condition, you can go inside and broadcast 'Open_Check'. 'Close_Check' is
a script that closes a door if it is matched against a password and does not close a door if it is not. 'Open_Check' is
a script that opens the door when matches the password but does not open the door if it does not match.

Now let's take a look at the two scripts that were broadcast on the next page.
The two scripts are very similar, so if you understand them well, you can easily code them.




Activity

Tori secret safe door close comparison coding

Now create a script when you receive the 'Close_Check' broadcast. The 'Close_Check Received' script's role is to
compare the entered number against the password and close it if it matches, or 'Password_error' if it does not
match. Let's make it once.

wihvien I Peceive Clote_Chack
sat Paintar | tao
ropeat until Pointer > []
iF ek itern  Pointer of L = itern Podnbor of Fav

braadeast Pariword_smar | and wealt

stop soript

change Pointar | by E

sl b= ﬂm »
brosdcast ¢

First, when you receive the broadcast, save '1' in the 'Pointer' variable. The reason for storing '1' is that this
variable must compare the first item stored in the 'Code' list with the first item stored in the "Key' list. If the first
item matches, the variable is incremented by 1 and the second, third, and fourth items are matched. Save '1' and
use 'repeat to block'. The condition is 'Pointer> 4'. If the 'Pointer = 4' condition is used, the 'Pointer' variable will
become 4 and exit the 'Repeat to' block and compared with items up to item 3.

Inside the script use the 'if' block. The condition is "ltem = 'Code Pointer' item = 'Key Pointer' is not item . If the
'Code' list stored with the entered number and the 'Key' list stored with the password '1234" are compared, if
they do not match, the condition of 'if' is satisfied, '‘Password_error' is broadcast and the script will be stopped.
However, as the ‘Pointer’ variable is accumulated one by one, the items in the ‘Code’ and ‘Key lists are the same, it
exits ‘repeat to~" block and deletes all items in ‘Code’ and broadcasts ‘Close_Door’.



Tori secret safe Password Inconsistent coding

Now let's create a script when we receive the 'Password_error' broadcast. The primary function of the 'Receive
Password_error' script is to play the sound sensor twice at 0.2 second intervals when the entered number and
password do not match. Let's go ahead and make them.

when I receive FPazzword_error
delete m of Code
set Pointer | to
repi-aat -
digital 11 | on
I:'lli.lit .2 lsecs
digital 11 | off
lwéit III.E lsecs

Make a script lie the one above.

When you receive a broadcast, delete all the items in the 'Code’ list. It deletes all the input numbers so that they
are not left. Then save the '1' back to the 'Pointer’ variable. Think of these two blocks as initializing to re-enter
numbers.

You should now play the sound sensor twice at 0.2 second intervals to let you know that the number entered does
not match the password. In this case, let’s use the block 'repeat ~ times'. It is a block that executes the internal
script as many times as the condition. Turn on the digital output 11 and activate the sound sensor. Wait 0.2
seconds and turn on the Digital 11 output to stop the sound sensor. And wait another 0.2 seconds. Repeat this
action twice and you'll hear a short 'beep beep' sound.

So, the script ‘Password_error received' is a script that initializes the password when the input number and
password do not match and tells the user if they have made a mistake.




Activity

Tori secret safe Door open Comparison Coding

Use a script on the right to code a script that
compares the number and password you enter
when the door opens.

il (L]
Also, if 'Close_Check' was the broadcast when
the door was opened, if it was closed, try coding
it to start with 'Open_Check'

Forn el il oo

iy arpl

idebete [FIEH wi

sk a1




Activity

Tori secret safe door open comparison coding

You should have learned that the broadcast you are comparing, when you close the door, against the password
is 'Close_Check'. Now, create a script that compares passwords when you open the door. The name of this
broadcast is 'Open_Check' for association. The role of the 'Receive Open_Check' script is to compare the entered
numbers against the passwords to see if they match, and if it does not match, open 'Password_error".

when I receive Cpen_check

set FPointer [to EY

repeat until Posnber = ﬂ

if not * item | Pointer of Code = item Pointer of Fey

broadcast FPassword_error | and wait

stop script

change FPointer

delete [FIRd of Code

broadcast Cpen_Door

First, when you receive the broadcast, save 1" in the 'Pointer' variable. Save '1' and use 'repeat to block'. The
condition is 'Pointer)> 4'. If you use the 'Pointer = 4' condition, the 'Pointer' variable will be 4 when you click
'Repeat to block' because it exits the ‘repeat to ~" block. Use ‘If’ block for internal script. The condition is “item in
Code Pointer position = item in Key Pointer condition’ is not true”. If the items in the 'Code" list where the entered
number is stored and the 'Key' list in which the password '1234" is stored are the same, exit the ‘repeat to~" block
and delete all items in 'Code" and broadcast ‘Open_Door’.




Activity

Tori secret safe entire coding

Now | have created all the scripts for the Tori secret safe. Do you understand well? If you do not understand well,
please read it again and study. If you have been following so well, the entire script below will be complete!

% The whole script can be found at http://www.robotori.com/web_eng -> Moretips -» Manual ->EDU ->Logic
boost CODING CLASS 3 ->download whole script



Tori Secret Safe Play

Now run the coded Tori secret safe program and see if it works. If it does not work, check to see if there is anything

wrong starting from the beginning of the book. Let's unlock the code and open the safe.

A @ﬂm“_“ Y
"""8"8'\'35 -




Tori Secret Safe Problem 1

Does your coded safe work? If so, try a little application. Your current password is '1234". Let's change the

password now. Think carefully about what you learned earlier. Let's create the 4 digits of the desired password
with numbers from 1 to 4.




Commentary

Tori Secret Safe Problem 1 commentary

Did you change the password?
Now you can enter 4 numbers from 1 to 4 as you have added '1234" in 'Key' list.

when clicked when clicked

delete mn of Coda delate EIE of
delete m of Eay delate m of Key
insert B at ﬁ of Eay inaart 2k : of

insert [ at [E@ of ey ot Pt of
inseet E] at | ob Fay R ok |Ei of
insert n at of ey i cort-Elat lm of

hroadcast Startlp h.-rnadcail: .'EIIE-E-”"'.:l_'I.:I-

broadcast Cpen_Door I:wn;id:a:il-. Open_Door

The above script puts '2', '4','1", '3"in positions 1,2,3,4 of 'Key' list. If the existing items in the listare '1', '2", '3',
or'4', just change the items in the list! Test that it works with the changed password!




Activity

Tori Secret Safe Problem 2

This time, we'll set the password to '1003". Now we have a number from 1 to 4 and | have set and coded it. Please
code how you would like to change the input number when other numbers are entered. Let's make it input when
the password is set to '1003".




Commentary

Tori Secret Safe Problem 2 commentary

Change what you learned in question 1 to change the password to "1003" and change the input number from 0
to 3 instead of 1 t0 4.

= |
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If you change only the numbers so that the input number is O ~ 3 instead of 1 ~ 4, the number of the button
sensor changes from O ~ 3, so you can press '1003" to operate the door.




Activity

Tori Secret Safe Problem 3

Now let's set the password to 6 digits. Now we'll try to code from 1 to 4 so that our password is 6 digits. \When
you save your password in the 'Key' list, try to code 6 entries. Let's create a six-digit password.




Commentary

Tori Secret safe problem 3 commentary

Have you changed your password to 6 digits? Just add two more blocks to the script that saved the four-digit
password stored in the 'Key' list and save a total of six passwords. You can enter 4 numbers from 1 to 4 as you
have added 4 '1234",

'I'II'IEI'I l:'il:ll:l’!l’

dielata m of
delete nm of

wrhen clicked
delete [l of Code

delete m of Hay
insert ] at m of

insert at of
insert ] at g of
insert E! at m of
insert ] at m of

insert [] at ERd of
nsert (] at Elg of
insert [E] at [ of
insert [ at G of
I I insert [l at (g of

We can add two more blocks of 'input ~ to ~position of Key' to make my password six digits. You can pick 2 of
the numbers from 1 to 4 and add them to positions 5,6 in the 'Key' list. Make your password six digits and see if
the door of the safe works!




Activity

Tori Secret Safe problem 4

In this case, to open the safe, the user must input the button sensor and specify the password. Then, in order to
close the door, the user must press the number corresponding to the password inputted by the button sensor, the
door is opened. We need to create a variable that compares the number of digits in the password and a variable
that stores the user's password. You will have to remove the part that sets the password first and broadcast it to
save the password. Make it!




Commentary

Tori Secret Safe Problem 4 commentary

Let's try to get rid of the part where we set the password in 'Key' list in the beginning because it is a way to input

the password directly. The rest of the 'Broadcast' block is the same. \We are only removing the part that sets the
password.

broadcast <

forewer

repeat until  value of sensor Analogd = Bl
if walue of senesor Analogl = EN

add E 1]
change Pointar | by E

wait unkil wvalue of sensor Analogl < ER

broadcast do ok chack | and wrait
-

When you start the program, broadcast 'StartUp" and 'Open_Door'. And there is one thing that changed: when
you entered the number with the button sensor, and every time you enter the number, it accumulates the 'Pointer’

variable. The reason to increase the 'Pointer' variable every time you press the sensor is to store the 'Pointer' value
in the number of digits.




Commentary

Tori Secret Safe Problem 4 Commentary

The activated script will look like below
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Commentary

Tori Secret Safe Problem 4 Commentary
Let's make a script for when you receive ‘StartUp’ broadcast.

The role of the "When received StartUp' script is to set the initial value of the variable, and to set the behavior of
the LED sensor whether the door is open or closed.

it

delete [ of
delete Pk of
forever
if door = ET
digital 1U |on
l.lulll"..' n BRCE
digital 10 | aff

veait BY secs

digital 10 | on
i —r

Create a script like the one above. The 'keycnt' variable stores the number of digits. The 'index' variable stores
the number entered in the 'Code’ list into the 'Key' list. The 'Close’ variable stores the angle of the servo motor
when the door is closed, Open 'variable is the angle of the servomotor when the door is opened. Let's set the
initial values of these four variables and then code the operation of the LED sensor. The LED sensor will flash every
1 second if the door is closed and stay on if the door is open. Please note that the coding of the operation of the
LED sensor is covered in the previous section.



Commentary

Tori Secret Safe Problem 4 Commentary

Now let's create a script when we receive the 'Open_Door' and 'Close_Door' broadcasts. "When you receive the
Open_Door' script, it will open the door and play the sound sensor for 2 seconds. The role of the 'Close_Door
Receiving' script is to close the door and play the sound sensor for 2 seconds. Shall we make it?

when I receive Cpen_Door when I receive Close_Door

motor 5 | angle | Dpen motor 2 | angle | Dpen

digital 11 o digital 11 on

wait 3 secs wait ) secs
digital 11  off digital 11  off
set door |to ETa) sat doo T close !

set Pointer |to F set Pointer |to [

Create a script like the one above. It's very similar to the scripts you created earlier, '‘Open_Door' and 'Close_Door".
The acting role is the same as the one we created earlier.

Now, at the end of the script, save 1 in the 'Pointer' variable and return it to its initial state. This is because once
the door is opened or closed, it must be used to store the input number as a password, or to compare the stored

password with the input number. The rest is the same.



Commentary

Tori Secret Safe Problem 4 commentary

Now let's create a script when we receive the 'doorlock check' broadcast. The role of the 'when receive doorlock
check' script is to save the entered number as a password when the door is open and close the door. When the
door is opened, if the entered number matches the password, the close_door is broadcasted. When the door is
closed, the entered number and password are compared. If they match, the open_door is broadcasted.

Shall we make it?

when I receive doors

if doar m

brondcast Save_Parsword arg] wendl

brosdcast Tlose_Door | gned weakt
il

brosdcast Check Fassword | and eeasit

Create a script like the one above.

First, when you receive the "doorlock check" broadcast, this script is executed. In this case, we use 'if ~ or' blocks.
This block can be found in the Controls tab. This block is similar to the 'if' block we learned earlier. “or' block is
added to 'if~". In other words. If it does not meet the condition of 'if', then the script contained inside ‘or’ will be
executed.

If the condition of 'if' is satisfied, the script contained in it is executed, and the script contained in ‘or’ is not
executed. If you meet the condition of 'door = open' in block 'if' block (if door is open), go inside 'if' and broadcast
'Save_Password' and 'Close_Door'. If you do not meet this condition, go inside ‘or’ block and broadcast 'Check_
Password'. 'Save_Password' is a script that will input number and save the passwordif the door is open. 'Close_
Door' means to close the door. 'Check_Password' is a script to open the door if the door is closed if the number
matches the password.

Now let’s go on to the next page and learn about the broadcasted scripts.




Commentary

Tori Secret Safe Problem 4 commentary

Now let's create a script when we receive the 'Save_Password' broadcast. The main function of the 'Save_
PasswordReceived' script is to store the entered number as a password. Here we use the variables 'index' and
'keyent'.

when I recelye Seve Paz
st inde to

repeat until index = Pointer

insert item index of Code at index of Fay

change inda by E

delete [§d of Code

sat kayont to Polnter

Create a script like the one above. When receive the broadcast, itll store 1 in the 'index’ variable.

The 'Pointer' variable now has a cumulative number from 1 to the number entered by the user. Accumulate the
value of the 'index' variable by 1 and save the number entered in the 'Code' list as a password in the 'Key' list in
the order of the items until it becomes 'index = Pointer'. When 'index = Pointer', exit the block 'repeat to'. Delete
all items in the 'Code' list. It deletes all the input numbers so that they are not left.

Then, save the value stored in the 'Pointer' variable in the 'keycnt' variable. 'Pointer' variables are accumulated
from the number starting from 1, and they are stored in the variables that are responsible for the number of digits,
so that it can compare digits when you input them again later.



Commentary

Tori Secret Safe door close comparison coding

Finally, let's create a script when we receive the 'Check_Password' broadcast. When you receive the 'Check
Password' script, the role of the script compares the entered numbers against the passwords to see if they match,
and if it does not match, it will broadcast 'Password_error'.

Let's make it.
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L1l

Fmpe el el

I il

bya ey wed
mknp snrigh

ahsngs

Create a script like the one above. First, when we receive the broadcast, we compare the 'Pointer' variable, which is
the number of digits entered by the user, and the 'keycnt' variable, which is the number of digits in the password.
If the two values are not the same, broadcast 'Password_error' and stop the script. If the number of digits is not
the same, the numbers entered in the list are not compared at first, and the password error notification is given.
Then, store a '1" in the 'index' variable. Save '1" and use 'repeat to block'.

The condition is 'index = Pointer'. The current 'Pointer' variable stores the number of digits (number of items) that
you enter. Increase the 'index' variable by 1 and compare the number 1 item in the list of 'Code" with the number
of the item '1" in the list of 'Key' where the password is stored. If it does not match, broadcast 'Password_error'
and stop the script. If the 'index' variable is incremented by 1, the two lists are compared. If all the items in all the
positions are matched, exit the block 'Repeat to' to broadcast 'Open_Door' (open the door) After deleting all the
items in the 'Key' list, save the initial value O in the 'keycnt' variable.

% The whole script can be found at http://www.robotori.com/web_eng -» Moretips -» Manual ->EDU -)Logic
boost CODING CLASS 3 ->download whole script




Summary

Tori Secret Safe Summary

How did you like making a secret safe in Tori? In addition to the four problems you have, there are some areas
where you can do more applications depending on your imagination and creativity.

You can now handle all four sensors (button sensor, infrared sensor, sound sensor, LED sensor) freely. Think about
various coding methods based on this Tori secret safe.

We have learned the various skills necessary for coding in this model, so I hope you will take one step further in the
course of further and more detailed coding.

You can easily solve the problems that you have to solve in your life by applying the coding
viewpoint. Please note that this coding is not limited to one field but can be used for various
fields.
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Making a Robot

Dancing Robots

Let's make a robot dance. You can use the scratch program to make a variety of expressions using infrared sensors
and LED sensors.

There are 3 maotors and 5 sensors in the dancing robot. We use two DC motors, one servo motor, one new
infrared sensor and four LED sensors.

As you code your dancing robot, you will learn to 'modulate’. It is possible to classify various complicated actions
to make the script simpler. When you cover the infrared sensor by hand, the LED sensor will flash in order, and the
motor will run and let the robot dance. Just think about how you should code it.

Now we're going to make a dancing robot!



Making a Robot

Dancing Robots

Let's make a dancing robot.

Connecting Main Cell

12345678 1112131415161718

IR SENSOR LED Servo

Diamond Diamond V8 Diamond V6
H6 x 1 x 3 x 8

Sawtooth 12 Sawtooth 36 Short Middle
X2 x4 connector x4 connector x 8

DC motor Servo motor IR SENSOR LED connector
X 2 x 1 X1 SENSOR x 4 X 6




SCRATCH CODING KIT

Making a Robot

;‘x‘; x 1

x 1
A23

Four crossholes must be horizontal.

ixZ l><1
X2 l x2
A23
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Making a Robot

Making a Robot
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Making a Robot

Coding Dancing Robot s

Coding a dancing robot. The dancing robot will illuminate the LED sensor in sequence and move the DC motor
and servomotor when the infrared sensor is turned on.

Infrared sensor Outputs the LED sensor through one input and is able to operate the motor. The program will
work in the following order.

[1.When you cover the infrared sensor by hand, the four LEDs turn on and off in sequenceJ

[ 2. Once the four LED sensors are working, the servomotor and the DC motor work. J




Coding Dancing Robots

The dancing robot needs to create a total of three scripts. First, it consists of a script for starting and stopping
the program and infrared sensor recognition, a script for turning on the four LED sensors in sequence, and a
script for activating the motor. The program will check whether the infrared sensor is recognized or not and
move accordingly. Check the flowchart below and think of the program as repeating. The dotted line will be the
individual script.

Program start

Turn on .'. Did you put
the four LEDs . your hands

i Bl on the infrared
in order - Yes, sensor?

Turn on
motor

Program finish




Coding Dancing Robots

Before, we decided to make three dancer robots scripts. But before that, try coding as you know it. Before we
learn the concept of 'modularity’ we can code a dancing robot that does the same thing in one script.

First, when the script is executed, set the angle of servo motor to 90. After that, when the infrared sensor is
recognized, the four LED sensors turn on for 0.1 second each in turn, then the servo motor moves 180 degrees
for 0.1 second, the 4th DC motor for 0.1 second and then the servo motor back to 90 degrees please. Code this
by yourself,




Commentary

Dancing Robots

Did you create a script?

If it does not work, please refer to the script below. First, the script should start when you click on the flag icon
and set the servo motor angle to 90 degrees. Put an 'infinite loop' block below it. Inside the 'Infinite Repeat' block,
insert the block to turn on the LED sensor in 0.1 second increments. After turning on the LED sensors one after
another, you have to operate the servomotor at 180 degrees for 0.1 second, for 4 seconds at .1 second, and then
operate the servo motor at 90 degrees. Let's see the script below.
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mwtor 7 direction
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mtor 4 dires tion
wrait B LT 3
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Activity

Modular coding for dancing robots

From now on, we will learn about modularization. You may feel that the script you learned earlier is somewhat
complicated to code. Modularization of these scripts (in smaller units) makes it easier to understand when coding.
First of all, let's divide the script into three and code it simply.

We need a 'make broadcast' block to split the script into three. In Scratch, 'broadcast’ means to send a signal.
If you do a broadcast, you have to get a broadcast. On the scratch 'control' tab, drag the 'Broadcast and Wait'

blueprints.
ARG T
broadcast and walt |
T

Click on the black arrow in the 'Broadcast and Wait' block to bring up the window shown above. In the 'Name

of message' box, type the name of the script that will receive the signal. Make 'LED_Shift' that will handle the
operation of the LED sensor and 'Motor_Move', which will be responsible for the operation of the motor.

Did you make these two blocks? Now, on the 'Controls' tab, try pulling the 'when you receive’ block.

‘ script ‘ ‘ script ‘

When 'LED_Shift' or '"Motor_Move' is broadcast, you have to receive the broadcast. The above picture is called
"When receiving LED_Shift" and "When receiving Motor_Move'. And below that is the script that will be run after
that. In other words, depending on which broadcast you have received, subsequent scripts will be executed. So
we can create multiple scripts.




Modular coding for dancing robots

Let's divide the entire script we created earlier into three scripts. First, let's create a script that runs when the flag
icon is clicked. You can substitute the 'broadcast and wait' block instead of the LED and motor. Please see below.

whiern clicked

miator - angle m
forever
if value of sensor Analogl of E
broadesst LED_Shift | and wait

broadcast Motor_Move | and wait

=

Do you understand this script?
Set the servo motor to 90 degrees at first. Then, in the 'Infinite Repeat' block, 'If the value of Analog O Sensor is
<50', put the block as before.

In this case, 'LED_Shift" and 'Motor_Move' scripts are executed if 'LED_Shift broadcast and wait' block and
'‘Motor_Move broadcast and wait' blocks are inserted into “If syntax.
Now let's create the script 'LED_Shift" and '"Motor_Move'




when I receive _LE[Z!_'E;J-.H'-!: |

digital 10 |on
;Ilt_m SECE
digital 10 off
digital 11 on
wait (XY secs
digital 11 |off
digital 12 |on
veait (0.1 B
digital 12 | off
diqjhl 12 [on

walt 0,1 T

digital 1%  off

problems.

Do not forget to add to your coding skills, 'modular' learned through dancing robots!

Activity

Modular coding for dancing robot

r"1| ki ||'

vwhen I receive

angle

motor 7 direction cloc

wait [{BY secs

motor &

motor ¢4 |direction cloc

wait BN secs

motor £ |angle EB)

wait BN secs

motor 7

off

motor 4

We broadcast 'LED_Shift" and 'Motor_Move' before. Now create a script for each broadcast. The script will start
with the block 'when receiving LED_Shift' and 'when receiving Motor_Move'. Create the script below!

Mowea

Does this script make sense? In the previous scripting with a single script, the length of the script was long and the
distinction between each action was not clear. However, using the 'Broadcast' function makes it easier to create
a script, and it makes good sense of the role of each script.

This division into smaller units is called 'modularization’. You can think of a large piece divided into pieces. This
'modularity’ allows you to represent a single script that is difficult to code in multiple, split-level scripts and solve
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Making a Robot

Activity introduction

In this class, let's try activities using wired remote control. we will connect the remote control to the line follower
we created earlier and move it.

First, let's create a model by referring to the line-follower assembly diagram we made earlier.



Connecting a Wired Remote Control

Have you made all of your line followers? So, please refer to below and connect the wired remote to the main

cell. The wired remote control can be plugged into the wired remote connector of the main cell. At this time, set

the mode to 'F'.

Wired remote
control connector
port

Set F mode

Each button on the wired remote control can be moved by using the following functions.

I Turn left — Turn right
back

Once you're connected, move your line follower around!













FCC Information to User

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This equipment generates, uses and can
radiate radio frequency energy and, if not installed and used in accordance with the instructions,
may cause harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one of the following measures:
* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

» Connect the equipment into an outlet on a circuit different from that to which the receiver is con-
nected.

» Consult the dealer or an experienced radio/TV technician for help.

Caution
Modifications not expressly approved by the party responsible for compliance could void the user’s
authority to operate the equipment.

FCC Compliance Information : This device complies with Part 15 of the FCC Rules. Operation is
subject to the following two conditions: (1) This device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may cause undesired
operation.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment.



