[Tutorial for Scratch]

About KEYESTUDIO

KEYESTUDIO ranks a leading manufacturer striving to
provide user-friendly hardware & software products

and sglution for educators and students to build smart

N
electronic & robotic projects.

www.keyestudio.com
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1.1 What is Kidsblock?

The Kidsblock, based on the Scratch graphical programming software, integrates multiple
mainstream mainboards, sensors as well as modules. It can be programmed by dragging graphical

blocks and using the C/C++ programming language, making programming easy and interesting for
children to learn.

1.2 Download and Install Kidsblock

Visit this link to download the version of software you need:
https://kidsblocksite.readthedocs.io/en/latest/download/

Download Software

» For Windows System:

=
DOWNLOAD ¥

for windows

+ For MAC System:

.
DOWNLOAD ¥

for mac

________________________________________________________________

Elnstall Kidsblock Software---Windows

~

——————

1.Double-click the software you downloaded to start the installer

KidsBlock
'Desktop.exe


https://kidsblocksite.readthedocs.io/en/latest/download/

2.Click Anyone who uses this computer(all users) and Next.

@ KidsBlock Setup — e

Choose Installation Options i
Who should this application be installed for? .

Please select whether you wish to make this software available to all users or just yourself

{®) Anyone who uses this computer (all users) o

() Only for me {Administrator)

There is already a per-machine installation. (C: \¥idsblodk)
Will reinstall fupgrade.

124

Next » Cancel

3.Click Browse to select the installation path, here we selected the C drive, and then click Install.

Choose Install Location .
Choose the folder in which to install KidsBlock, .

Setup will install KidsBlodk in the following folder. To install in a different folder, did: Browse
and select another folder. Click Install to start the installation.

Destination Folder o

| C:\idsblock || Browse...

< Back Install Cancel




4. After a few seconds, the installation is complete. Click Finish, You will get desktop shortcut icons

and run software

i KidsBlock Setup -

Completing KidsBlock Setup

KidsBlock has been installed on your computer,

Click Finish to dose Setup.

[«"] Run KidsBlock

T

5. If a security warning pops up during the startup of the software, please click Allow Access. The

interface of Kidsblock is as follows:
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6. If the New version detected prompt pops up, please click "Update and restart"

MNew external resource version detected: 2.00

id madnin B 18

=

7 You can also click the settings button in the upper right corner of the interface to manually check

and update.

pwmioad fimmware

Clear cache and restart

insiall driver

8. click the website button in the upper left corner of the interface, you can select and change the

language of the software.

@ KidsBlock Desktop 2.0.1

kidSbIOCk @~ Edt 4 No device selected S\ unconnect

Deutsch

= Code & CostullEEY
. -| Espafiol
. Francais
Motion Metion =0]
Ha:8
. move 0 =0 Polski
Looks Portugués
Pyccrmi
s.:% M - @ s
H‘%EEPK
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Install Kidsblock Software---MacOS

pm———
~—————

1. Download KidsBlock installer.

-
KidsBlack 2.0.0.dmg

2. Drag KidsBlock to the Applications folder to install it on computer.

L RN @ KidsBlock 2.0.0
Kids2kck 2.0.0 =T
™
5] ",
o e
i
Applications
| #idsSlock 200 > §§ KidsBlock

& KidsBlock 2.0.0

Copying “KidsBlock™ to *Applications"
Ll
G52.7 MB ol 2.87 GB - Loss then o minute

KidsBlock Applications

i KidsBlock 2.00 0 i KidsBlock

3. After the installation is finished, you will see the KidsBlock icon.

& &
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4. Open your computer's settings interface, click Privacy & Security, switch the security option to
"App Store and identified developers", then click "Open Anyway".

'@ SystemSettings  Fila Edit View Window Help

e @ Privacy & Security

'@ Search
a Passkeys Access for Web Browsers Shadowsg:

ﬁ Automation m
App Management A

VIsual Studic Code

kejlan zue
Apple ID

Developer Tools

@ Analylics & Improvements
Notifications

£ sound &) Asple Advertising

Focus

3 screen Time \ Security

General Allow applications downloaded from
@ Appearance il
i © App Store and identified developers
Accessibility
a Control Center "KidsBlock™ was hlocked from use because it is not from an
. . Identified developer.

. ° Open Anyway
B Dasktop & Dnd& Allow accessories to connect Ask for New Accessories &

3 visplays
FileVault Turn Off...

(552 Wallpaper !
: Fllevault secures the data en your disk by encrypting ils
@ Screen Saver content automatically.

a Battery WARNING: Yo will nead your login passward or a recavery key to access your data.
A recovery key Is automatically generated as part of this setup. If you forget both
your password and recovary key, the data will be fost

FileVault is turned on for the disk *Macintosh HD",
A recovary key has been set,

D Lock Soreen
it Touch 1D
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6.The interface of the software is as follow:

1IBO®=0%5 @80- - " ?';11?&"“' @Ga I~

7 You can click the settings button in the upper right corner of the interface to manually check and
update.

ownload firmware

Clear cache and restart

Install driver

8. click the website button in the upper left corner of the interface, you can select and change the
language of the software.

& KidsBlock Desktop 2.0.1

kidsblock ©®- e 4§ Mo device selected $\ Unconnect
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1.3 Install driver

1.click the settings button in the upper right corner of the interface and Click Install driver.
— O %

1. Next, the software will guide you to install multiple commonly used driver files. You just need to
follow the instructions in the picture below.

1)Click Next at the Device Driver Installation Wizard page. Wait for a while, then click Finish.

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click MNext.

< Back Meat = Cancel

Driver Name Status

%" Silicon Laboratories Inc. ... Device Updated

< Back Finish Cancel
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2)Device Driver Installation Wizard page pops up again. Click Next , wait for a while then click

Finish.

Welcome to the Device Driver
Q\ Installation Wizard!

~§

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Mext.

Bach Mext = Cancel

Driver Mame Status
s’ Adafrut Industries LLC (... Ready to use

w* Arduino SA fwww .arduin... Ready to use
w* Arduino LLC fwww.ardui... Readyto use W

Bac Finish Cancel

Click Install and Finish.

This application will install the mbed Serial Part driver.,
This may take a few minutes to complete.

Install I Cancel

The driver was installed successfully.
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3)FTDI CDM Drivers page pops up, Click Extract, then Next.
-]

FTDI CDM Drivers

Click "Extract’ to unpack version 2. 12, 28,2 of FTDI's Windows
driver package and launch the instalier.

www ftdichip com

Extract Cancel

To continue, click Mext.

Neat = Cancel

(]
o)

click I accept this agreement and Next, wait for a while then click Finish.

- To continue, accept the following license agreement. To read the entire
{ agreement, use the scroll bar ar press the Page Down key.

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE ~
INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence)is a legal agreement between you
{Licensee or you) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Parc, Glasgow G41 T1HH,
Scotland (UK Company Number 5C136640) (Licensar or we) for use of
driver software provided by the Licenson{Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE

o (®) | accept this agreemant Save fs Print
i._) I don't accept this agreement
< Back Mext = Cancel

12



‘ Driver Mame Status

| »* FTDI COM Driver Packa... Readyto use
‘ s FTDI COM Driver Packa... Ready to use

Back Finish Cancel

4)CH341SER Drivers page pops up, click INTALL. wait for a while then click Finish.
% -

Device Driver Install 7 UnInstall

Select INF CHIM1SER.INF w

WCH.CH
| __ USB-SERIAL CH348
| e1/38/2819, 3.5.2819

INSTALL

UHINSTALL

HELP

&

Device Driver Install / UnInstall

Select INF CHIWISER.INF w

o The drive is successfully Pre-installed in advance!

QK
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1.4 Introduce of V4.0 board

KEYESTUDIO V4.0 control Board is the brain of this robot, based on ATmega328P MCU, and comes
with a CP2102 Chip as a UART-to-USB converter.

It has 14 digital input/output pins
(of which 6 can be used as PWM
outputs), 6 analog inputs, a 16 M
Hz quartz crystal, a USB connecti
on, a power jack, 2 ICSP headers
and a reset button.

Analog - A1
Analeg - AZ
Analag - A3
Analog - Ad

i»C DA

dnalog - &S
B =BCL

Digital
AREF o

CP2102 USB
to serial chip

RESET
Button

~o N tm

USB Port «€—

Operationalamplifier

voltage
regulator chip

DC
PowerJack

RESET Header

5V output 4——-—-——

.
|
1
E
L]

LI T

Ooganl D3]
Trgaal PO D7

(Dhginl 02 |
Dhgenl 07| -
g Dpal 00 | =

¥
L \_E»
Analog Pins

3.3V output <€ » Vin

TX and RX
LED

3mm
fixed
hole

ICSP

G IN
232 ATMEGA328P-PU
LK

Chip

» GND

Micro controller

ATmega328P-PU

Operating Voltage 5V
Input Voltage (recommended) DC7-12Vv
Digital I/O Pins 14 (D0-D13)

PWM Digital I/O Pins

6 (D3, D5, D6, D9, D10, D11)

Analog Input Pins 6 (AD-A5)
DC Current per /O Pin 20mA
DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328P-PU) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328P-PU)

EEPROM 1 KB (ATmega328P-PU)

Clock Speed 16 MHz

LED_BUILTIN D13
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1.5 Configure KidsBlock

& Kidsblock 1.0.0 — O b4

"\t Unconnected ﬂp._ | File &) ﬁ} Download firmware 9. Tutorials . Realtime o

= Code Costumes o Sound @ o m i
@elect language Select deveice Save/Import file Setting
; Motion . ;
Motion £ ) '
© © - Connection port Download firmware Mode switch

Looks

Ml - - ©

Sound
.:‘J

Events m ) e
O Spritet e

degrees
degrees

1.Connect the V4.0 board to
the computer
Open the Device Manager by

right  clicking “ My

o ——— 7 = "'_ ety
computer 7 and click K BN e action view Help
Properties. &5 T|E HE ® B &S
4 & EG_SW
Look under Ports (COM & o.M Comiy
I\-u 151 nves
» B Display adapters
LPT). You should see an open - s
port named Silicon Labs R e
. 3 "2" Jungo
CP210x USB to UART Bridge » = Keyboards
[2 B Mice and other pointing devices
(COM'X). hljJ Monitors
I> ﬂ_“ Metwork adapters
: H 47 Ports (COM & LPT)
This means that the driver for ({g Silicon Labs CP210x USB to UART Bridge {coma})
the V4.0 board has been L Comeurieati Bos fCOND)
. . L.YT' ECP Printer Port (LPTL)
successfully installed. @
2.Click =" 200 e R and select V4.0 board.

@ KidsBlock Desktop 2.0.1 - a X

& Back Choose an Device

o OCEDOO0

N

Unselect deivce
Unselect the deivce, return to pure
realtime programming mode.

Program mode Program language
D » i
no v4.0 development board Uno Plus development board Keyes Plus development board
A very good entry-level control board The classic programming entry Plus Entry-level electronic programming
for electronic programming. control board for easy connection of control board.
Requires Manufactor AR ) Requires Manufactor

15



3.Connect Device name USB-SERIAL CP2102
(COM-XX) of the V4.0 board.

Show all connectable devices O

£ Device name
USB-SERIAL CP2102 (COM3)

Select your device in the list above.

4. After connecting the V4.0 board, click Go to
Editor

Connected

Disconnect Go to Editor

5. Turn off Realtime mode and switch to Upload mode.

Realtime mode: The code can be updated to the control board in real time without manual
uploading.

Upload mode: The code needs to be edited and then click upload to the control board.

@ KidsBlock Desktop 2.0.1 — m] b4

kidsblock @~ et 4 uno v4.0 development board ) USB SERIAL CP2102 (COMT) | Ki... Fiie [81 {1} Download firmware ‘@ Tutorials @ reatime

: D om R
Timeout when try to connect firmata, please download Download x i
i the firmware first frmware
Events - j

Motion o

= .

Ny -
Looks L n |, clicked
L p—

= Code & Costumes ) Sounds

- 4[

Control|

& KidsBlock Desktop 2.0.1 — =] X

kidsblock @~ Edat 4 Uno v4.0 development board ) USBSERIAL CP2102 (COM3) | Ki.. fiie &1 {1} Download fimweare ‘@ Tutorials Upload ‘

&= Code &7 Costumes o Sounds | @

// generated by KidsBlock
void setup() {

Events D
p. 3

EVE;'NS

void loop() { —

Control L
e i

Crrmratol

1
2
5
~— 4
5
6
7

16



We need to adjust the servo to 90° so that it can work with the ultrasonic module to make the robot

work as intended.

You need to prepare:

V4.0 board*1 Motor Driver 9G 180 ° Servo*1 USB Cable*1
Shield*1

Wiring

1. Plug the Motor Driver Shield into
the arduino V4.0 control board

2. Connect the servo to the Motor
Driver Shield

Note: The brown, red and orange wire
of the servo are respectively attached
to Gnd(G), 5v(V) and Pin 10 of the
shield.

ilresessses o

3. Connect the V4.0 board to the
computer




4.Click File and load code
lesson_0_Set_the_Servo_t
0_90° from your computer

5.Click Unconnected and

connect Device name
USB-SERIAL CP2102
(COM-XX)

6.Click Upload to upload
the code to the controller.

Result: The servo will be
adjusted to 90°

Fie &)

Mew

Load from your computer

Save to your computer

{i} o

~_ lesson 0 Set the Servo to 90°

" lesson 1 LED Blinks \
"~ lesson 2 Adjust LED Brightness

lesson_3 Photoresistor

‘\"l Unconnected

Show all connectable devices

Device name

USB-SERIAL CP2102 (COM3)

¥ Tank Robot

setpin 10 * mode oulput =

; Servo PINE 10 v  degree @ delay @

5

' USB-SERIAL CP2102 (COM3)

less... File (O] :CF:; Download firmware -@ Tutorials

// generated by KidsBlock
#include <Arduino.h>
#include <Servo.h>»

Servo servo_18;

void setup() {
servo_10.attach(18);
pinMode(1@, OQUTPUT);

[~ BT~ N R« RV I N R

e

18




3.1 Things to note before assembly:

1.Before assembly, please tear off the protective film on the acrylic boards.

Before assembly, please
tear off the protective
film on the acrylic.

2.To run this robot, you will need to prepare yourself two 18650 batteries as well as a battery
charger.

The following parameters are available for your purchase:

Specifications
Size 18650
Positive Terminal: Flat Top or with a top
Capacity 1500-3000mAh
Nominal Voltage 3.7V
Maximum Voltage 4.2V
Discharge cut-off Voltage 2.5V
Rechargeable Yes
Approx. Dimensions 18.5mm x 65.2mm

19



3.2 Assembly Steps

1. Install the driven
wheels

Tools needed:

\M4*35 Hex Screwsl \Driven Wheels

Pay attention to the
installation direction of
the wheels.

The thick side is on the
outside.

The thick
side is on
the outside




2. Install the drive
wheels and the track

Tools needed:

Drive Wheels

N

M4%12 Hex Screws

Caterpillar Band

X3

Note that the interfaces
of the drive wheel and

the rotating shaft are not j,/\
round, you need to /,

match their diameters (

21



3. Assemble 8*16 LED
Dot Matrix on the front
acrylic board

Oy Qo

|M2*8 Round Head Screws

=3
200®

Acrylic Boards 8%16 Light Panel

M2%8 Round Head Screws

."'-__
-
o -
¥
W
o,
-~
-~
-~ .
9
.""'..
—
o
-,
—

22




4. Assemble 8*16 LED
Dot Matrix on the top
acrylic board

i

M3%10 Round Head Screws




0000

M3#%10 Dual-pass Hex Copper Pillars

8218

|M3*6 Round Head Screws‘

IM3*6 Round Head Screwsl

24




5. Assemble 8*16 LED
Dot Matrix and the top
acrylic board on the car
base

AR A
1111

‘\GB*B Round Head Screws‘ WB*ﬁlO double—channel nylon column

Ql
]

M3:*6 Round Head Scl‘ews}—/? ”

25




6. Assemble the control
board, motor shield, and
Bluetooth module on
the car

Keyestudio Control Board

X1

Tivy

Keyestudio Expansion Board

M3*%6 Round Head Screws

X4

<=

Bluetooth Module

26




Note: The Bluetooth
module will occupy the
serial port. Please do not

connect to Bluetooth

when uploading code.

7. Assemble the jumper
caps on the shield

27



Note he direction of
jumper caps
8. Assemble the

ultrasonic module on
the acrylic board

Acrylic Boardsi |U1trasonic Modulei

M1. 4%8 Round Head Screws

ZO



9. Assemble the servo
on the acrylic board

Note: Before assembling
the servo, you need to
adjust it to 90°
otherwise it will not
work properly for the

robot.

r4
@

i

a0

P
l'@x(l(l

Note: Before assembling

the servo, you need to adjust it

to 90°, otherwise it will not work

properly for the robot.

29




10. Assemble the
photoresistor sensor on
the car

SS69
|42650 yellow LEGO parts

30




11. Assemble the
ultrasonic module on
the car

BHBB
|42650 yellow LEGO parts|

31




1. Connect the 8*16 LED Dot matrix to the motor drive shield with 4P HX-2.54 Dupont Wire

Pin Connection Table e ™~
Pin of the 8*16 LED matrix Pin of the Motor Driver Shield
GND G
VCC 5V
SDA A4 \ /
z st

GVDi2D13

Connect one end of
the wire to the 8*16
LED matrix, the other
end through the hole
in the middle of the
top acrylic board, and
connect it to the
Motor Driver Shield

G VAl GV A2

32
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2. Connect the motor A to the B port of the Motor Driver Shield and the motor B to the A port of
the Motor Driver Shield.

il

right motor

Jeft motor / |

| —
| —3

v -

E =e .
== ke yeSTud lio m
E=3

| I'l'.I Eé! 1' A% OV 6

D& DY D11

i

K.NNEEN o
I

W

MoTor A PorT A

MoTor B PorT B
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3. Connect the wire of the battery case to the BAT port of the Motor Driver Shield.

4. Connect the line tracking sensor to the P1 port of the Motor Driver Shield with 5P JST-PH2.0MM
Dupont Wire.

GVD12D13 GVA1

Z
d
g
BE

i E ®
i mm keyestudio ™

= wi o
DON mem e

(0]

HOE
[

Iﬂﬂﬂﬂﬂlﬂ

II i'ﬂlnn II mE=
A5 A4 5V G

D8 D7 D11V G

y .y e

M
0
keyestudio
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One end of the 5P JST-PH2.0MM Dupont Wire is connected to the
port of the line tracking module.

The other end first passes through the hole in the middle of the
metal body of the robot and then connects to the P1 port of the
Motor Driver Shield.

5P JST-PH2.0MM
Dupont Wire*1

5. Connect the left photoresistor module to the P3 port of the Motor Driver Shield and the right
photoresistor module to the P4 port of the Motor Driver Shield.

3P-3P XH2.54
to PH2.0
Dupont
Wire*2

Connect one end of the wire to
the photoresistor module, and
the other end to go through the
two holes of the top acrylic
board, and then connect to the
Motor Driver Shield.




6. Connect the ultrasonic sensor to the P2 port of the Motor Driver Shield.

Pin Connection Table

Pin of the Ultrasonic Sensor

Pin of the Motor Driver Shield

Vcc \
Trig D12
Echo D13
Gnd G

-

4P M-F PH2.0mm to 2.54
Dupont Wire *1

36

&

keyestudio ™




7. Connect the servo to the D10 pin of the Motor Driver Shield.

Pin Connection Table

Pin of the Servo Pin of the Motor Driver Shield
Brown G
Red V(5V)
Orange D10

Assembly of the robot is complete!

We can also put animal cards on the robot's ultrasonic module to make it look more interesting.
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Working voltage: 5v

Input voltage: 6-9V

Maximum output current: 1.5A

Maximum power dissipation: 32W

Motor speed: 5V 200 rpm / min

Motor drive mode: dual H bridge drive(HR8833)
Ultrasonic induction angle: <15°

Ultrasonic detection distance: 2cm-300cm

Infrared remote control distance: 10 meters (measured)

BT remote control distance: 30 meters (measured)

Parameters of Keyestudio 8833 Motor Driver Shield

The Keyestudio 8833 motor driver shield is compatible with the Arduino UNO. Just stack it onto the
control board to use it.

Voltage USB 5V, DC6-9V

Current Max current is 3A, the real output is around 1A (2A, when the motor is loaded)

Max power is 27W; in fact, it is 9OW

Working Temperature: -10~50C

Size: 69*56*18mm

Weight: 25.5g

38



Dc motor

socket
Ph2.0-2p

External power socket

(Dc 6-9v seconmnand

IR receiver module

Schematic Diagram:

ed)

ultrasonic/fan socket
PH2.0-4P

obstacle avoidance / flame sensor socket

Power Swite

O vt T s s e
| Por
| 01 l b z
VOO 5V f——-—1
1 T_I
: VOO SV p——1 = i
: GND
I = mu
l GND e 1
| VOO §V 2
1
] AL =8 it
| veesvk— s AL
H i
| = M Al z
: iy VOC_§V e 2
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In this section, we'll start from testing individual electronic modules to making the robot perform
complex tasks. Step by step, we'll show you how the tank robot works.

It is highly recommended that you complete all of the courses as this will help to verify that each
electronic module is working correctly or verify that the robot is wired correctly, which is critical as
they can affect whether the entire robot can work as expected in the end.

NOTE: Don't connect the Bluetooth module to the robot when uploading code, it will occupy the
communication port and causes code to fail to upload. You can connect it later in a project that
involves Bluetooth functionality.

Lesson 1: LED Blinks

(1) Description:

LED, the abbreviation of light emitting diodes, consists of Ga, As, P, N chemical compounds and so
on. The LED can flash in diverse colors by altering the delay time in the test code. When in control,
power on GND and VCC, the LED will be on if S end is in high level; nevertheless, it will go off.

(2) Parameters: m 9 Q_

Control interface: digital port
i B-0e
Working voltage: DC 3.3-5V oo |3l

Pin spacing: 2.54mm ‘g Q
- 0 <o

LED display color: yellow
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(3) You need to prepare:

Robot without BT Module*1 USB Cable*1 Yellow LED Module*1

(= 2

3P-3P XH2.54 to 2.54 Dupont

) Computer*1
Wire*1

=<

(4) Connection diagram of the led module:

GVD12 D13 GVAl

&

keyestudio ™

78989 89 68

500

Note:

1. LED is connected to D9 port

2. Remember to install jumper caps onto the shield
3. Don't connect the Bluetooth module to the robot
when uploading code.
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1. Connect the V4.0 board of the
robot to the computer with the usb
cable.

2. Click File and load code L] it rI Cosmey

lesson_1.1 LED Blinks from your g ey

computer
7 lesson_0 Set the Servo to_90°

" lesson_1_LED Blinks

" lesson_2 Adjgst LED| [ lesson 1.1 LED Blinks

"~ lesson_3_Photor [ lesson_1.2_LED Blinks

" lesson_4 Line Tracking Sensor

3. Click Unconnected and connect |~ = 0 $\ Unconnected
Device name USB-SERIAL CP2102
(COM-XX)

forever
.setdigilalpin 9w out high «
s;atdigildpin S+ out low w

=

© Hep Tank Robot

Show all connectable devices )

Device name \
USB-SERIAL CP2102 (CCM3)

3.Click Upload to upload the code to
the controller.

Don't connect to the Bluetooth
module when uploading code

setdigitalpin 9+ out high »

) usB-SERIAL CP2102 (COM3) less... |gg File (O]

Result: The LED module flashes
every 1 second. i success (09




Extension Practice:

In the last experiment, we made the LED blink every 1 second. Now let's change how often it blinks.

We just need to change the wait time in the code.

setdigitalpin 9« out low - out low «

1.Connect the V4.0 board of the
robot to the computer with the usb

O] {0

cable.

2.Click File and load code Load from your computer
lesson_1.2_LED Blinks from your Save o your computer
computer " lesson_0 Set_the Servo_to_90°

~ lesson_1 LED Blinks
" lesson_2_Adjst LED [ lesson_1.1_LED Blinks

i o i o [ lesson_1.2_LED Blinks P—

" lesson_4 Line Tracking Sensor

3.Click Unconnected and connect | &+ 1 " L (T Er——
Device name USB-SERIAL CP2102
(COM-XX)

setdigialpin 9 ~ out high -

seidigialpin 9 + out low

=2

4.Click Upload to upload the code to
g Tank Robot U USB-SERIAL CP2102 (COM3)

the controller.

Don't connect to the Bluetooth

module when uploading code

U USB-SERIAL CP2102 (COMI) less._.

Result: The LED module flashes
every 0.1 second.
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Lesson 2: Adjust LED Brightness

Hardware required for this lesson, the configuration of the arduino IDE, and the wiring between the
LDE module and the 8833 Motor Driver Shield is in the same way as Lesson 1.

In this project, we will control brightness of LED through PWM.

Pulse Width Modulation, or PWM, is a technique for getting analog results with digital means.
Digital control is used to create a square wave, a signal switched between on and off. This on-off
pattern can simulate voltages in between the full Vcc of the board (e.g., 5V on UNO, 3.3V on a MKR
board) and off (0 Volts) by changing the portion of the time the signal spends on versus the time
that the signal spends off. The duration of "on time" is called the pulse width. To get varying analog
values, you change, or modulate, that pulse width. If you repeat this on-off pattern fast enough with
an LED for example, the result is as if the signal is a steady voltage between 0 and Vcc controlling the

brightness of the LED.

Duty Cycle: 05

Voltage

Time

For Arduino digital port voltage outputs, there are only LOW and HIGH levels, which correspond to
the voltage outputs of OV and 5V respectively. You can define LOW as “0” and HIGH as “1” , and let
the Arduino output five hundred ‘0’ or ‘1’ within 1 second. If output five hundred ‘1’ , thatis 5V,
if all of whichis ‘0’ ,thatis OV; if output 250 01 pattern, that is 2.5V.

This process can be likened to showing a movie. The movie we watch are not completely
continuous. Actually, it generates 25 pictures per second, which cannot be told by human eyes.
Therefore, we mistake it as a continuous process. PWM works in the same way. To output different
voltages, we need to control the ratio of 0 and 1. The more ‘0’ or ‘1’ output per unit time, the

more accurate the control.

44



1.Connect the V4.0 board of the
robot to the computer with the
usb cable. New

2.Click File and load code Load from your computer
lesson_2.1_Adjust LED
Brightness from your computer

ess... Fie [& {ito

Save to your computer

__ lesson_0_Set_the_Servo_to_90°

" lesson_1_LED Blinks

D Bedea

[ ] lesson_2.1_Adjust LED Brightness

| lesson_2.2_Adjust LED Brightness \

_ lesson_2_Adjust

"~ lesson_3_Photdyesisto

" lesson 4 Line Trackin

3.Click Unconnected and kidsbl

ock ®- em 4 tankRobot N, Unconnected
connect Device name _

USB-SERIAL CP2102 (COM-XX)

= Code & Costumes o» Sounds

Show all connectable devices

Device name

USB-SERIAL CP2102 (COM3)

4C||Ck Upload tO upload the i Tank Robot § usBSERIAL CP2102 (COMS3) less_.. File {I} Download fimware
code to the controller.

// generated by KidsBlock
#include <Arduino.h>

Don't connect to the Bluetooth

pinMode(S, OUTPUT);

module when uploading code I

1
2
3
4 void setup() {
9
6
7
3

void loop() {

9 analogkrite(9, 8);

18 delay(@.85 * 1@800);
11 analogWrite(9, 58);
12 delay(8.95 * 1008);
13 analogWrite(9, 1008);
14 delay(@.85 * 18608);
15 analogWrite(9, 15@);
16 delay(@.85 * 1@0@);
17 analogkrite(9, 288);
18 delay(@.85 * 1808);
19 analogkrite(9, 255);
28 delay(8.85 * 1808);
25 analogWrite(o. 200):

Test Result: The LED gradually
changes from bright to dark,
rather than turning on and off
immediately.
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Extension Practice:

In the last experiment, we made the LED gradually changes from bright to dark. In this experiment
we will slow down the LED changes from bright to dark.

You will find that the wait time for this code is longer than the previous code.

.Is;a.t;-mmp'l'l 9 mlo

1.Connect the V4.0 board of the
robot to the computer with the
usb cable. New

2.Click File and load code Load from your computer

ess... Fie &) {i}o

lesson_2.2_Adjust LED R

B i - -
rightness from your computer Bl lesson 0 Set the Servo, to, 90°

" lesson_1_LED Blinks

 lesson_2 Adjust LED el

= | [ lesson_2.1_Adjust LED Brightness
__ lesson_3_Photdgesist /

|| lesson_2.2_Adjust LED Brightness

"~ lesson 4 Line Tracki

3.Click Unconnected and kidsbl

ock ®- em 4 Tank Robot W unconnected
connect Device name =

USB-SERIAL CP2102 (COM-XX)

= Code & Costumes . o» Sounds

Show all connectable devices

\ O
Device name
USB-SERIAL CP2102 (COM3)

4C||Ck Upload to upload the i Tank Robot § usesERIAL CP2102 (cOM3) less.... File {1} Download firmware -9: Tutorials

code to the controller. 2l / 2. Uploa

// generated by KidsBlock
Don't connect to the Bluetooth #include <arduino.h>
void setup() {

pinMode(2, OUTPUT);
1

module when uploading code

(- RN T, I SRR U

void loop() {

Test Result: The LED gradually
changes from bright to dark
slower.
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Lesson 3: Photoresistor

J1

VCC I
GND

The photosensitive resistor is a special resistor made of a semiconductor material such as a sulfide
or selenium, and a moisture-proof resin is also coated with a photoconductive effect. The
photosensitive resistance is most sensitive to the ambient light, different illumination strength, and
the resistance of the photosensitive resistance is different. We use the photosensitive resistance to
design the photosensitive resistor module. The module signal is connected to the microcontroller
analog port. When the light intensity is stronger, the larger the analog port voltage, that is, the
simulation value of the microcontroller is also large; in turn, when the light intensity is weaker, the
smaller the analog port voltage, that is, the simulation value of the microcontroller is also small. . In
this way, we can read the corresponding analog value using the photosensitive resistor module, and

the intensity of the light in the inductive environment.

Parameters:
Photosensitive resistance resistance value: 5K Ou-0.5m
Interface type: simulation port AO, Al

Working voltage: 3.3V-5V

Pin spacing: 2.54mm
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You need to prepare:

Robot without BT Module*1

USB Cable*1

Yellow LED Module*1

(= 2

3P-3P XH2.54 to 2.54 Dupont
Wire*1

Computer*1

<

LWhat we are going to test next is the photoresistor module on the left side of the robot.

4y

\

SEEL AR

|

GV D12 D13 GVA1

- He
(=] keyestudlo ™
Co %

[ ]

ae Dlﬁllllm

A5 A4 5VG

©

ill0esGecEE ©

1 D8 D7 D11V G

M B

Photocell
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1.Connect the V4.0 board of the
robot to the computer with the
usb cable.

2.Click File and
lesson_3.1_ Photoresistor from

load code

the your computer
3.Click Unconnected and
connect Device name

USB-SERIAL CP2102 (COM-XX)

4.Click Upload to upload the
code to the controller.

Don't connect to the Bluetooth
module when uploading code

Test Result: Click » icon in
the lower right corner to set
baud rate 9600, serial monitor
will display analog the value of
the ambient light. Use your
palm to cover the photoresistor
module on the left side of the
robot, you will be able to
change the intensity of the light
around it and the analog value
of the serial monitor will change

accordingly.

" lesson_1_LED Blinks

7 lessan 2 Adjust LED Brightness
= |esson_3_Pbotore5i5tor/

" lesson 4 Line Tracking Sensor

-
_ lesson_5 Flame Sensor

i Tank Robot X unconnected

kidsblock ®- == lesson 2....

Tank Robot

Show all connectable devices

\ O
Device name
USB-SERIAL CP2102 (COM3)

m :{:Q Da

serial begin baudrate 9600 =

3§ vank Robot i usB-sSERIAL cP2102 (COM3) less... File

o
&

pload
A

#ir|

0 =~ oM
<
Q
i

setpin Al v mode input -

[y
[t
<
=]
LA b

11 q
2 &
13

A TL
204
204
204
204
204
204
204
204
204
204
204
204
205
%g: Hex form [

204 [

204 Auto scroll [#

Buadrate

End of line | LF & CR

204
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Extension Practice:

In this lesson, we will use the left photoresistor module of the robot to control the brightness of the

LED module.

1.Connect the V4.0 board of the
robot to the computer with the |

__ lesson_1_LED Blinks

" lesson_2_Adjust LED Brightness .
= |e550n_3_Photore5i5tor/

_ lesson 4 Line Tracking Sensor

usb cable.
2.Click File and load code
lesson_3.2_ Photoresistor from

-
_ lesson_5 Flame Sensor

the your computer

3.Click  Unconnected  and [N 00T0 78 s e TR
connect Device name
USB-SERIAL CP2102 (COM-XX)

= Code ‘l Costumes oy Sounds

Show all connectable devices ]
. Device name H‘“-~..~...l'.h
USB-SERIAL CP2102 (COM3)

4.Click Upload to upload the | = it B i e )

code to the controller. e /

Don't connect to the Bluetooth £¢ s

#include

module when uploading code

void sety
pinMode
pinMode|

setpin 9+ mode output~

¥

N OB W N

setpin Al + mode input «

[+

void loop|
analogly
delay(ég|

[y
(]

setpwmpin 9+ out map readanalogpin Al » from (

e
LS

}

[y
{8}

Test Result: Use your finger to
cover the left photoresistor
module on the robot, the
brightness of the LDE module
will change with the brightness
of ambient light.




Lesson 4: Line Tracking Sensor

The Line Tracking Sensor based on TCRT5000 is an type of infrared reflectance sensor, it detect the
presence of a black line by emitting infrared (IR) light and detecting the light levels that return to the
sensor. They do this using two components: an emitter and a light sensor (receiver).

On the right-hand side of the image you can see six circular components that look a bit like LEDs.
The blue ones are the IR emitters and the black ones are the receivers. It also have three
components called potentiometers, which adjusts the device’s threshold. This is done by using a
screwdriver to turn the blue dial that looks like a cross on the left-hand side of the image.

Parameters:

Operating Voltage: 3.3-5V (DC)
Interface: 5PIN

Output Signal: Digital signal
Detection Height: 0-3 crmm

You need to prepare:

Robot without BT Module*1 USB Cable*1 Yellow LED Module*1

(= 3

3P-3P XH2.54 to 2.54 Dupont
Wire*1

=<

Computer*1

Note: the line tracking sensor is installed at the bottom of the robot.

The The Line Tracking Sensor is connected to the D8, D7 and D11 of the motor drive shield.
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The The LD module is connected to the D9 of the motor drive shield.

_@:7.

GVD12D13 GVAL

B 0
| RX
mm keyestudio
E=a] 7

()
()
[

D9
D10

" T JiF 3F

= A5 A4 5V G

3
3
(]
o=

D8 D7 D11V G

1.Connect the V4.0 board of the
robot to the computer with the

usb cable.
2.Click File and load code
lesson_4.1_Line Tracking

Sensor from the your computer

3.Click Unconnected and
connect Device name
USB-SERIAL CP2102 (COM-XX)

4.Click Upload to upload the
code to the controller.

Don't connect to the Bluetooth
module when uploading code
Test Result: Click L icon to
set the baud rate to 9600.
When the Line Tracking Sensor
does not receive a return signal,
the serial port monitor displays
a value of 1 (high level). When
the Line Tracking Sensor is
covered by paper or other
objects, the value becomes 0.

[0 =)
(] [1=7]

On

=] =)
(] [17]

_ lesson_2_Adjust LED Brightness
_ lesson_3 Photoresistor

_ lesson 4 Line Tracking Sensor

lesson & Fan

_ lesson_5_Flame Sensor \

&b

Dewvice name

Show all connectable devices \
-

USB-SERIAL CP2102 (COM3)

o Sounds

serial begin baudrate 9600 «
setpin 11 v mode input

setpin 7 v mode input v

setpin 8 *+ mode input »

variable Type int * Name ESERGMY Assill

variable Type int + Name QuibLIERisl=i Ll A=
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Extension Practice:

In this lesson, we will use the line tracking sensor module of the robot to control the brightness of

the LED module.

1.Connect the V4.0 board of the
robot to the computer with the

_ lesson_2_Adjust LED Brightness

_ lesson_3 Photoresistor

usb cable. _ lesson 4 Line Tracking Sensor
2.Click File and load code _ lesson_5_Flame Sensor
lesson_4.2_Line Tracking " lesson_6_Fan

Sensor from the your computer

3.Click Unconnected

connect Device name |
USB-SERIAL CP2102 (COM-XX)

Show all connectable devices ]
i Device name
USB-SERIAL CP2102 (COM3)

4.Click Upload to upload the i i L0
code to the controller. S , -

/f generated by Kids

#include <Arduino.h>

Don't connect to the Bluetooth

int middle tracking

module when uploading code

1
2
3
4 int left_tracking =
5
&
7
8

int right_tracking =

11 void setup() {

12 Serial.begin(9688)
13 pinMode(11, INPUT)
14 pinMode(7, INPUT);
15 pinMode(8, INPUT);
16 pinMode(2, OUTPUT)
variable Type int + Name @EiliEleihl Assi 17 T
18
variable Type ini v Name (QuiGLIERIEIG] 19 void loop() {
20 left_tracking-digi
variable Type int + Name (QLIIRIEBIGLY Ass 21 middle trackine=di|

Test Result: Use your finger to
cover the left photoresistor
module on the robot, the
brightness of the LDE module
will change with the brightness
of ambient light.




If the Line Tracking Sensor does not work as expected, you will need to use a screwdriver to adjust
its potentiometer to make it more sensitive.

When your finger is close to the sensor, its on-board LED light turns on, and when your finger moves
away, its on-board LED light turns off. At this time, its sensitivity is relatively good.

Lesson 5: Servo Control

Servo motor is a position control rotary actuator. It mainly consists of a housing, a circuit board, a
core-less motor, a gear and a position sensor. Its working principle is that the servo receives the
signal sent by MCU or receiver and produces a reference signal with a period of 20ms and width of
1.5ms, then compares the acquired DC bias voltage to the voltage of the potentiometer and obtain
the voltage difference output.

When the motor speed is constant, the potentiometer is driven to rotate through the cascade
reduction gear, which leads that the voltage difference is 0, and the motor stops rotating. Generally,
the angle range of servo rotation is 0° --180 °

The rotation angle of servo motor is controlled by regulating the duty cycle of PWM (Pulse-Width
Modulation) signal. The standard cycle of PWM signal is 20ms (50Hz). Theoretically, the width is
distributed between 1ms-2ms, but in fact, it's between 0.5ms-2.5ms. The width corresponds the
rotation angle from 0° to 180°. But note that for different brand motors, the same signal may have
different rotation angles.

° Signal 5
O VCC ?
GND =~ !
igh
low j—— low — -
Servo 500microsec 1000microsec 2500microsec
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The different wires

Almost all servos come with a set of 3 wires. These are PWR, GND and Signal. For a very simple

circuit, all that is needed is to connect each of these two pins on the Arduino:

PWR (red) - connects to 5V on the Arduino.
GND (brown) - connects to GND on the Arduino.

Signal (yellow) - connects to a digital pin on the Arduino.

High level time Servo angle
0.5ms 0 degree
Tms 45 degree
1.5ms 90 degree

2ms 135 degree

2.5ms 180 degree

Parameters

Working voltage: DC 4.8V ~ 6V

Operating angle range: about 180 ° (at 500 - 2500 psec)

Pulse width range: 500 - 2500 psec

No-load speed: 0.12 + 0.01 sec/ 60 (DC 4.8V) 0.1+ 0.01 sec / 60 (DC6V)
No-load current: 200 + 20mA (DC 4.8V) 220 + 20mA (DC 6V)

Stopping torque: 1.3 £ 0.01kg - cm (DC4.8V) 1.5+ 0.1kg - cm (DC 6V)
Stop current: = 850mA (DC 4.8V) = 1000mA (DC 6V)

Standby current: 3+ 1mA (DC4.8V) 4 + 1mA (DC6V)

You need to prepare:

Robot without BT

USB Cable*1
module*1

Computer*1

18650 Battery*2

(==

[

Note: The brown, red and orange wire of the servo are respectively connected to Gnd(G), 5v(V) and

D10 of the shield. The working current of the servo is relatively large, so be sure to use an external

power supply (two 18650 batteries) for power supply, otherwise the V4.0 motherboard may be

burned out.
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GVD12D13 GVA1L GVA2

 J—— E'
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SO0 e 0o

D9
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(| D1o
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guﬁiiuﬂ% il;:i:‘;

D8 D7 D11V G

1.Connect the V4.0 board of the
robot to the computer with the

lesson_1_LED Blinks

lesson_2 Adjust LED Brightness
usb cable.

2.Click File and load code
lesson_5_Servo Control from

lesson_3 Photoresistor

lesson 4 Line Tracking SEV
lesson 5 Servo Control

the your computer

3.Click  Unconnected and —
connect Device name '
USB-SERIAL CP2102 (COM-XX) .
4.Click Upload to upload the setpin 10+ mode ouput v :
code to the controller. °F
Don't connect to the Bluetooth 5 sevoPie 10+ degree (@) cey G o
module when uploading code 8 sevormz 10~ degree (Y sy @D i F

B sevoPNE 10+ degree ) deley @D i }‘
Test Result: the shaft of the 180°

servo motor sweeps back and
forth across 180 degrees.

Since the ultrasonic module is
installed on the servo axis, you
will see the head of the robot
(ultrasonic module) swinging
from side to side.




Lesson 6: Ultrasonic Sensor Module

In this lesson, we will learn how the ultrasonic sensor works and how to use it with Arduino. This is
one of the most popular sensor for measuring distance and making obstacle-avoiding robots with
Arduino.

Sender/ j)

Receiver |

| 1 \ \ \
oriﬁinal wave'
I

distance r

Specifications:

Power Supply :+5V DC
Quiescent Current : <2mA
Working Current: 15mA
Effectual Angle: <15°

Ranging Distance : 2cm —400 cm
Resolution : 0.3 cm

Measuring Angle: 30 degree
Trigger Input Pulse width: 10uS

How the Ultrasonic Distance Sensor Works?

The sensor is composed of two ultrasonic transducers. One is transmitter which outputs ultrasonic
sound pulses and the other is receiver which listens for reflected waves.

The ultrasonic module will emit the ultrasonic waves after triggering a signal. When the ultrasonic
waves encounter the object and are reflected, the module outputs an echo signal, so it can
determine the distance of the object from the time difference between the trigger signal and the
echo signal.

The t is the time that the emitting signal meets the obstacle and returns. And the propagation
speed of sound in the air is about 343m/s, and distance = speed * time. However, the ultrasonic
wave emits and comes back, which is 2 times of distance. Therefore, it needs to be divided by 2, the
distance measured by ultrasonic wave = (speed * time)/2
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Trigger signals _I 10us high level

Send ultrasonic waves Send 8t 40KHz ultrasonic pulses

Module gets the time gap of transmission and Test result

reception

1. Use the method and timing chart of the ultrasonic module:

2. Setting the delay time of Trig pin of SR04 to 10us at least, which can trigger it to detect distance.
3. After triggering, the module will automatically send eight 40KHz ultrasonic pulses and detect
whether there is a signal return. This step will be completed automatically by the module.

4. If the signal returns, the Echo pin will output a high level, and the duration of the high level is the
time from the transmission of the ultrasonic wave to the return.

Circuit diagram of ultrasonic sensor:

IR [Re3
108 10K 1K
4
i Ky 5 = | s
Ch WK :
. i : - L | it i ; il
| — — o~ ps1 — —= Pl ]
= I r4 "7 2 % 2 il
- | N el Totm & L=
= . i |— 5 Tl va — S IN T —
- - - ;\. mi i 11} 5 g TOUT -
L. = 4 B _L._ B "
(- Y = M3IRSE W2 — = —— RIUT RIN —2— -
Cé 1T == T —r—{ 2T RIN —— s
e : o transmission
= M2
v
R11 RI9
1K Clé 1
Rix |0tk A HK
BK RIE
o ; +———+Y
. Lo74 .
3 K
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You need to prepare:

Robot without BT module*1 USB Cable*1 Computer*1

Note: The pin VCC, Trig, Echo and Gnd of the ultrasonic sensor are respectively connected to 5v(V),
12(S), 13(S) and Gnd(G) of the shield.

GVD12D13 GVA1L

keyestudio

.

E ALRRRERLE
EZd

D9
D10

 {a LLE 38

i0l0esGEEEEe ©

A5 A4 5V G

D8 D7 D11V G

i

1.Connect the V4.0 board of the
robot to the computer with the

lesson_2 Adjust LED Brightness

lesson_3 Photoresistor

usb cable.
2.Click File and load code
lesson_6.1_Ultrasonic Sensor

lesson 4 Line Tracking Sensor
lesson_5 Servo Control

lesson_6_Ultrasonic Sensor

from the your computer

3 vank Robot § vse seriaL cP2102 (coM3) Ere @&

3.Click  Unconnected and =% T 1 T/ generated by Wiisaioek
2 #include <Arduino.h>
Connect Device name 3 #include <Ultrasonic.h>
Dedare Global » variable Type int * Name (GISELEEE Assigned e : e I
USB'SERIAL CP2102 (COM'XX) Declare Global » wvariable Type int * Name (GEELEYS Assigned to 6 : :
7 int distance2 = @;
. 7 = 8
4.C||Ck Upload tO upload the Seriad bee bot e | L2000 9 Ultrasonic ultrasonic 12 13(1
18
setpin 12 » mode output v 2
code to the controller. gl .
setpin 13 v mode input ~ ; N : :
. 13 pinMode(12, OUTPUT);
Don't connect to the Bluetooth i
. , ) e e T 16
module when uploading code set. @RI verne vy (DI HE S04 wap o R
= varablo by  vaiable . e [
28 Serial.print(distancel);
serial print  variable {iSENlCY] no-warp = 21 Serial.print(” cm. i
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-

Test Result: Click ¢~ iconin . oi w77 77

£
¥ CIm 2 inch
the lower right corner to setthe & cm. 2 inch
Foom, 2 I T
baud rate to 9600. Place your 7 cm. 2 inch =
¥ - CIM 2 Incn
palm or other object in front of 5 cm. 2 inch
fcm £ Incn
the ultrasonic Sensor, the serial 7 o o
i CI s [M|
monitor will display the distance ~ ° ™. 2 inch
tCH £ Incn
value between the object and " 27
the ultrasonic Sensor. S
7 cm 2 inch
7 cm 2 inch
¥ cm 2 inch

Extension Practice:

In this lesson, we will introduce how to use the ultrasonic sensor to control the LED module on and
off.
You need to prepare:

. 3P-3P XH2.54
Robot without BT Yellow LED
USB Cable*1 to 2.54 Dupont | Computer*1
Module*1 Module*1 )
Wire*1

=<

(= o

Let's connect the LED light module to the D9 pin.

The pin VCC, Trig, Echo and Gnd of the ultrasonic sensor are respectively connected to 5v(V), 12(S),
13(S) and Gnd(G) of the shield.

GVD12D13 GV A1l

W 5V
£ .

keyestudio =

+@dS-0H

|

wolas

D8 D7 D11V G

o B

o
8
&8
88
88
X
3
(]
@=n

A5 A4 5V G
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1.Connect the V4.0 board of the
robot to the computer with the
usb cable.

2.Click File and load code
lesson_6.2_Ultrasonic Sensor

from the your computer

3.Click
connect Device name
USB-SERIAL CP2102 (COM-XX)
4.Click Upload to upload the
code to the controller.

Unconnected and

Don't connect to the Bluetooth
module when uploading code

When the
ultrasonic sensor detects an
obstacle in front of it, the LED
module lights up, and when

Test Results:

there is no obstacle in front of
it, the LED module turns off.

hds

§ Tank Robot

Declare Global + variable Type int * Name

Declare Global = variable Type int * Name

serial begin baudrate 9600 «

setpin 9 v mode oulput ~

setpin 12 + mode oulput «

setpin 13 + mode input =

s QD v

O : R ...

serial print  variable {ISEl==R]
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) USB SERIAL CP2102 (COMS3) - Fle &1

lesson_2_Adjust LED Brightness
lesson_3_Photoresistor
lesson_4 Line Tracking Sensor

" lesson_5_Servo Control /

lesson 6 Ultrasonic Sensor

1 // generated by KidsBlo
2 #include <Arduino.h>
3 #include <Ultrasonic.h>»
distance! JEEELGELEG 3 E "
S int distancel = &;
i = 6
ity /'ssigned 7 int distance2 = 8;
8
9 Ultrasonic ultrasonic_13
1@
11 void setup() {
12 Serial.begin(96088);
13 pinMode(2, OUTPUT);
14 pinMode(12, OUTPUT);
15 pinMode(13, INPUT);
16: ‘i
17
|| 18  veid loop() {
‘ | 19 distancel=ultrasonic 1
20 distance2=(distancel
21 Serial.orint(distance]
7 cm 2 inch




Lesson 7: IR Reception

The infrared remote control is composed of infrared transmitting and infrared receiving systems,
that is, an infrared remote control and infrared receiving module and a single-chip microcomputer
capable of decoding.

The 38K infrared carrier signal emitted by remote controller is encoded by the encoding chip in the
remote controller. It is composed of a section of pilot code, user code, user inverse code, data code,
and data inverse code. The time interval of the pulse is used to distinguish whether it isa 0 or 1
signal and the encoding is made up of these 0, 1 signals.

The user code of the same remote control is unchanged while the data code can distinguish the key.
When the remote control button is pressed, the remote control sends out an infrared carrier signal.
When the IR receiver receives the signal, the program will decode the carrier signal and determines
which key is pressed. The MCU decodes the received 01 signal, thereby judging what key is pressed
by the remote control.

FF&29D
FF220D FFC23D
FF6897 FFBO4F
FFI867 |«
FF30CF FFTABS
»| FF18E7
FF1OEF FF5AAS
FF38C7 |e
FF42BD FF52AD
>|  FF4ABS

The infrared receiver we use is integrated into the motor drive shield, which is a device that
integrates reception, amplification, and demodulation. Its internal IC has completed demodulation,
and can achieve from infrared reception to output and be compatible with TTL signals.

infrared receiver

62



You need to prepare:

Robot without BT

module*1

USB Cable*1

Computer*1

Remote Control*1

oo
2
o

~
a
a
(=
=
o

1.Connect the V4.0 board of the
robot to the computer with the
usb cable.

2.Click File and
lesson_7.1 IR Reception from

load code

the your computer
3.Click Unconnected and
connect Device name

USB-SERIAL CP2102 (COM-XX)
4.Click Upload to upload the
code to the controller.

Don't connect to the Bluetooth
module when uploading code

Test Results: Whichever key you
press, the serial monitor will
display the value of that key. If
you press and hold the button,
the serial monitor will display a
series of error codes.

B Tank Robot

serial print

J)])) i Read the data

‘J)))) 1 Refresh data

_ lesson_3 Photoresistor
__ lesson_4 Line Tracking Sensor
__ lesson 5 Serva Control

_ lesson_6_Ultrasonic Sensor

_ lesson 7_IR Reception /

) UsB-SERIALCP20Z(COM3) e

HEX =

-

// generated by KidsBlock
#include <Arduino.h>
#include <IRremote.h>

long ir_item;
IRrecv irrecv(3);
decode_results results;

void setup() {
irrecv.enableIRIn();

Serial.begin(960@);
¥

void loop() {
if (irrecv.decode(&results)) {
Serial.println(results.value, HEX);
irrecv.resume();
delay(8.1 * 10@8);
1

UL

FFFFFFFF
FFO2FD
FFO2FD
FFO2FD
FFO2FD
FF38C7
FF7AS5
FFFFFFFF
FFBO4F
FFFFFFFF
FF30CF
FFFFFFFF
FF10EF
FFFFEFFF
FF4ABS5
FFFFFFFF
FF18E7
FFEO4F
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Extension Practice:

In the previous lesson, we decoded the key values of the infrared remote control. In this course, we
will connect the LED module to D9 of the control board, and then control the LED light to turn on

and off through the remote control.

|

|

GVA1

o N

GVD12D13

1.Connect the V4.0 board of the
robot to the computer with the

lesson_3 Photoresistor
lesson_4 Line Tracking Sensor

lesson_5 Serva Control

usb cable.
2.Click File and
lesson_7.2_IR Reception from

lesson_&_Ultrasonic Sensor

load code

lesson 7 IR Reception

the your computer

3.Click Unconnected and |l il L B i
. e

connect Device name \ /- W

USB-SERIAL CP2102 (COM-XX)
4.Click Upload to upload the
code to the controller.

Don't connect to the Bluetooth
module when uploading code

When the OK
button on the remote control is

Test Results:

pressed, the LED connected to
D9 will light up, and when the
OK button is pressed again, the
LED will be off.

Declare  Giobal ~  variabloType int = Namo () Assignod o @)
serial begin baudrate 9600 =

M4 IRremoteinit PINE 3 =

setpin 9+ mode oulput v

serialpint )| Readthe data = HEX ~

M){ Refresh data

#include <Arduino.h>
#include <IRremote.h>

int a = @;
long ir_item;

IRrecv irrecv(3);
decode_results results;

void setup() {
irrecv.enableIRIn();

Serial.begin(26e@);
pinMode(2, OUTPUT);
b

void loop() {

if (irrecv.decode(&results)) {
Serial.orintln{results.value. HEX):




Lesson 8: Motor Driving and Speed Control

Our smart car uses the most common solution called L298P to directly drive DC motors, two-phase
and four-phase motors with the driving current reaching 2A. And the motor’s output terminal
adopts 8 high-speed Schottky diodes as protection. We have designed an shield based on the L298P
circuit of which the laminated design can be directly plugged into the UNO R3 board for use
reducing the technical difficulties for users in using and driving the motor.

Stack the it on the control board, power the BAT, turn the DIP switch to the ON end, and power the
expansion board and the UNO R3 board at the same time via external power supply. In order to
facilitate wiring, the expansion board is equipped with anti-reverse interface (PH2.0 -2P -3P -4P -5P)
and thus it can be directly plug with motors, power supply, and sensors /modules. The Bluetooth
interface of the drive expansion board is fully compatible with the Keyestudio HM-10 Bluetooth
module. It also uses 2.54 pin headers to extend out some available digital ports and analog ports, so
that you can continue to add other sensors and carry out expansion experiments.

The shield can be connected to 4 DC motors. In the default jumper cap connection mode, the A and
Al, B and B1 interface motors are connected in parallel, and their motion pattern is the same. 8
jumper caps can be used to control the rotation direction of the 4 motor interfaces. For example,
when the two jumper caps in front of the motor A interface are changed from a horizontal
connection to a vertical connection, the rotation direction of the motor A now is opposite to the
original rotation direction.

e sv——

Ve SV ——-—

V3V

Sl 2 a3
I: L vee sv——




Parameters:
Logic part input voltage: DC5V
Driving part input voltage: DC 7-12V
Logic part working current: <36mA
Driving part working current: < 2A
Maximum dissipation power: 25W (T=75C)
Control signal input level:
High level: 2.3V <Vin <5V
Low level: OV £Vin < 1.5V
Working temperature: -25°C ~+130C

Drive the robot to move
The direction pin of A motor is D2, the speed control pin is D5; the direction pin of B motor is in D4
and the speed control pin is D6,

According to the table below, we can know how to control the movement of the robot by
controlling the rotation of two motors through the digital ports and PWM ports . Among them, the
range of PWM value is 0-255. The larger the value is, the faster the motor rotates.

D5
. Motor .
Function D4 D6 (PWM) (left) B D2 Motor (Right) A
e
(PWM
255-20
Move
HIGH 255-200 Rotate Left HIGH Rotate Left
Forward
0
Rotate .
Go Back LOW 200 i LOW 200 Rotate Right
Right
Rotate Rotate 255-20
LOW 200 . HIGH Rotate Left
Left Right
0
Rotate .
Right HIGH 255-200 Rotate Left LOW 200 Rotate Right
9
Stop LOW 0 Stop LOW 0 Stop
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You need to prepare:

Robot without BT

USB Cable*1 Computer*1 18650 Battery*2
module*1

I 1865 0w

(&= 0 M d6o0

In this lesson, you will need to equip the robot with two 18650 batteries of sufficient charge.

1.Connect the V4.0 board of the
robot to the computer with the

_ lesson_4 Line Tracking Sensor

_ lesson 5 Servo Control

usb cable.
2.Click File and load code
lesson_8 Motor Driving and

_ lesson_6 Ultrasonic Sensor
_ lesson 7 IR Reception

_ lesson_8 Motor Driving and Speed C...

Speed Control from the your

computer
The robot will move 3 Tank Robot [ us&schzmz(cmm les. Fle [ {{} Download firmware
Immedlately after uploadlng 4 . = ‘ 1 // generated by KidsBlock
this code, so when uploading, ' / P P e—

4 void setup() {
please hold the robot with your il e e

. 7

hands to keep its tracks off the & pinode(2, OUTRUT);

2] pinMode(4, OUTPUT);
table to prevent it from falling. .

12 &

3.Click Unconnected and

14 void loop() {

H 15 digitalWrite(2,HIGH);
connect Device name 16 analogurite(s,e):
17 digitalWrite(4,HIGH);
USB-SERIAL CP2102 (COM-XX) 5| anslogurite(5,0);
19 delay(2 * 10@@);
28 digitalWrite(2,LOW);

4.Click Upload to upload the
code to the controller.

21 analoglrite(5.255):

Test Results: After uploading
the code, turn on the power
switch of the motor drive shield

and place the robot on the floor,

the smart car moves forward for Power Switch

2s, steps back for 2s, turns left

for 2s, turns right for 2s and

stops for 2s and repeats this
sequence.
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Lesson 9: 8x16 LED Dot Matrix

With the 8*16 LED dot matrix, you could design facial expressions, images, patterns and other
displays by yourselves.

The 8*16 LED board comes with 128 LEDs. The data of the microprocessor (Arduino) communicates
with the AiP1640 through a two-wire bus interface. Therefore, it can control the on and off of 128
LEDs on the module, so as to make the dot matrix on the module to display the pattern you need. A
HX-2.54 4Pin cable is provided for your convenience of wiring.

Parameters:
Working voltage: DC 3.3-5V
Power loss: 400mW
Oscillation frequency: 450KHz
Drive current: 200mA
Working temperature: -40~80°C
Communication mode: two-wire bus

You need to prepare:

Robot without BT

USB Cable*1 Computer*1 18650 Battery*2
module*1

(= o

Principle of the 8*16 LED dot matrix

How to control each LED of the 8*16 dot matrix? It is known that each byte has 8 bits and each bit is
0 or 1. when it is O, LED is off while when it is 1 LED is on. One byte can control one column of the
LED,and naturally 16 bytes can control 16 columns of LEDs, that’s the 8*16 dot matrix.

Pins description and communication protocol

The data of the microprocessor (Arduino) communicates with the AiP1640 through a two-wire bus
cable.

The communication protocol diagram is as follows (SCLK) is SCL, (DIN) is SDA
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| 1
- 1'
SCLK | 1
i |
DIN bit 0 bit1 bit2 bit3 bit4 bits bit 6 bit7
| ]
' Start + End

@The starting condition for data input: SCL is high level and SDA changes from high to low.

@For data command setting, there are methods as shown in the figure below

In our sample program, select the way to add 1 to the address automatically, the binary value is

0100 0000 and the corresponding hexadecimal value is 0x40

B7 | B6 | B5S | B4 | B3 | B2 | B1 | BO PRI
0 1 0 add 1 to the address
0 1 Irrelevant | Irrelevant automatically
choice, choice, Fixed address
0 l fillin0 0 fillin O Universal mode
Test mode
0 1 1

@For address command setting, the address can be selected as shown below.

The first O0H is selected in our sample program, and the binary number 1100 0000 corresponds to

the hexadecimal OxcO

B7 | B6 | BS | B4 | B3 | B2 | Bl | B0 | Display address
1 1 0 0 0 0 00H
1 1 0 0 0 1 01H
1 1 0 0 1 0 2H
1 1 0 0 1 1 03H
1 1 0 1 0 0 04H
1 1 | lrrelevant 0 1 0 1 05H
1 1 0 1 1 0 06H
1 1 | choice, 0 1 1 1 07H
1 1 1 0 0 0 0SH
1 Il | filin O | 0 0 1 09H
1 1 1 0 | 0 0AH
1 1 1 0 | 1 O0BH
1 1 1 1 0 0 0CH
1 1 1 1 0 1 0DH
1 1 1 1 | 0 OEH
1 1 1 1 1 1 OFH
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@The requirement for data input is that when SCL is at high level when inputting data, the signal
on SDA must remain unchanged. Only when the clock signal on SCL is at low level, can the signal on
SDA be changed. The input of data is the low bit first, and the high bit later.

(5)The condition for the end of data transmission is that when SCL is at low level, SDA at low level
and SCL at high level, the level of SDA becomes high.

@Display control, set different pulse width, pulse width can be selected as shown in the figure
below

In the example, the pulse width is 4/16, and the hexadecimal corresponding to 1000 1010 is Ox8A

B7 | B6 | B5S | B4 | B3 | B2 | Bl | BO Function m

! 0 1 0 0 0 Clear quantity | Set pulse width to 1/16

1 0 1 0 0 1 setting Set pulse width to 2/16

| 0 | 0 1 0 Set pulse width to 4/16

1 0 T — 1 0 1 1 Set pulse width to 10/16
(Brightness Set pulse width to 11/16

| 0 | | 0 0 : : ;

1 0 | choice, 1 1 0 l setting) Set pulse width to 12.::15

Set pulse width to 13/16

1 0 fill in O ! 1 ! 0 Set pulse width to 14/16

] 0 1 ] 1 1

1 0 0 X X X Display switch On

1 0 1 X X X | settina off

4. Instructions for the use of modulus tool
The dot matrix tool uses the online version, and the link is :
http://dotmatrixtool.com/#

@Enter the link and the page appears as shown below

M Dot Matrix Tool - LCD Font G- X =+

<« C @ F==2%£ | dotmatrixtool.com B

16px by 16px, column major, little endian

Stefan Gordon @stefangordon GitHub
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http://dotmatrixtool.com/#

@The dot matrix is 8*16, so adjust the height to 8 and width to 16, as shown in the figure below

e . o =] X
F Dot Matrix Tool - LCD Font G- X +

&

| dotmatrixtool.com/# T d & H

Width - Byte Order ~

16px by 8px,|column major, little endian.

Stefan Gordon, @stefangordon GitHub

@Generate hexadecimal data from the pattern
As shown in the figure below, press the left mouse button to select, right click to cancel; draw the
pattern you want, click Generate, and the hexadecimal data we need will be generated.

¥ Dot Matrix Tool - LCD Font G- X | 4

& c @ dotmatrixtool.com/# B h H

Width ~ Height ~ Byte Order -

16px by 8px, column major, little endian.

ex08, 0x00, @xlc, BxB2, Bx@2, OxB2, Ox5C, Ox4B, Ox4B, Ox5C, BXO2, 0x02, BX02, Gxlc, BxBO, Bxe8 |

Stefan Gordon, @stefangordon GitHub

Connection Diagram:

The GND, VCC, SDA, and SCL of the 8x16 LED matrix are respectively connected to the (GND), +
(VCC), A4, A5 of the motor drive shield.

(Note: though it is connected with the IIC pin of Arduino, this module is not for [IC communication.
And the |0 port here is to simulate 12C communication and can be connected with any two pins )
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() T ) ) ) ) (NN ) o) ) o e ) @

(N O ) O (e ) ) O

E keyestudio = () ) ) T )
(@ "0 OO O

GVD12D13 GVA1

ACE

N g
uﬁﬂ!ﬁﬁ'ﬁ%
e 0

D8 D7 D11V G

Note: In the last lesson we

lesson 5 Serva Control

made the robot move, before
lesson 6 Ultrasonic Sensor

connect it with USB cable,

lesson 7 IR Reception

please hold the robot with your
lesson 8 Maotor Driving and SpeeddC...

hands to keep its tracks off the

lesson 9 Bx16 LED Dot Matrix

table to prevent it from falling

when connect it to the

computer.
1.Connect the V4.0 board of the | ¥ Totorials
robot to the computer with the \ 2]

,-l // generated by KidsBlock

#include <Arduino.h>

usb cable.

1
2
3
20ick File and load code .
a

unsigned char clear[] = {ox2a,q
Iesson 9.1 8x16 LED Dot unsigned char data line = 8;
- - unsigned char delay _count - @;

. E==5 Mauix displayface Nn_N v
Matrlx from the your CompUter _ 1: void TIC send(unsigned char se|

. 1
3.Click Unconnected and 12| for(char 1 = 0;1 < 8;iss)
13 {
H digitallrite(IIC SCL,LOW)
conneCt DeVIce name i: de?ajmi‘jrozeciiﬁsi’g;;LOH
16 if(send data & 2x91)
USB-SERIAL CP2102 (COM-XX) 17 L
18 digitalWrite(IIC_SDA,HI|
. 1 }
4.Click Upload to upload the . -
21 £

code to the controller.

Test Results: After uploading
the code, turn on the power
switch of the motor drive shield,
a smile-shaped pattern shows
on the dot matrix.
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Extension Practice:

In this lesson, we will make the dot matrix display the direction forward and backward, display word
stop and then clear the pattern. The time interval is 2000 ms.

Code obtained from the module tool:

Code for the pattern start:
0x01,0x02,0x04,0x08,0x10,0x20,0x40,0x80,0x80,0x40,0x20,0x10,0x08,0x04,0x02,0x01

Code for the pattern going forward:
0x00,0x00,0x00,0x00,0x00,0x24,0x12,0x09,0x12,0x24,0x00,0x00,0x00,0x00,0x00,0x00

Code for the pattern stepping back:
0x00,0x00,0x00,0x00,0x00,0x24,0x48,0x90,0x48,0x24,0x00,0x00,0x00,0x00,0x00,0x00

Code for the pattern turning left:
0x00,0x00,0x00,0x00,0x00,0x00,0x44,0x28,0x10,0x44,0x28,0x10,0x44,0x28,0x10,0x00

Code for the pattern turning right:
0x00,0x10,0x28,0x44,0x10,0x28,0x44,0x10,0x28,0x44,0x00,0x00,0x00,0x00,0x00,0x00

Code for the pattern stop:
0x2E,0x2A,0x3A,0x00,0x02,0x3E,0x02,0x00,0x3E,0x22,0x3E,0x00,0x3E,0x0A,0x0E,0x00

Code to clear screen:
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
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1.Connect the V4.0 board of the
robot to the computer with the

usb cable.
2.Click File and load code
lesson_ 9.2 8x16 LED Dot

Matrix from the your computer

3.Click
connect Device name
USB-SERIAL CP2102 (COM-XX)
4.Click Upload to upload the
code to the controller.

Unconnected and

Don't connect to the Bluetooth
module when uploading code

Test Results: After uploading
the code, turn on the power
switch of the motor drive shield,
the dot matrix display the
direction forward and
backward, display word stop
and then clear the pattern. The

time interval is 2000 ms.

_ lesson_5_Servo Control

_ lessan_7_IR Reception

lesson_g_Ultrasonic Sensor

lesson_B Motor Driving and SpeeddL...

lesson_9 8x16 LED Dot Matrix

§ vank Robot P USBSERIAL CP2102 (COM3)

EE= it AiP1640 Maix 816 SDA Ad» SCL A5 =

% Matrix display face N N =
| [ 2 8 ‘

E Matrix display face t =

[ 2

E==3 Matiix display face STOP ~

BE=3 Matrix8*16 clear

s

// generated by KidsBlock
#include <Arduino.h>

1

2

3

4 #define IIC_SCL AS
5 #define IIC_SDA A4
6 unsigned char clear[] = {@x08,d
7 unsigned char data_line = 8;

8 unsigned char delay count = 8;

1@ void IIC send(unsigned char se

1%

12 for(char i = 8;i < 8;i++)

13 {

14 digitalWrite(IIC_SCL,LOW)
15 delayMicroseconds(3);

16 if(send_data & @x81)

17 1

18 digitalWrite(IIC SDA,HI|
19 1

28 else

21 {
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Lesson 10: Light-following Smart Car

In previous projects, we introduced in detail the use of various sensors, modules, and expansion
boards on the smart car. Now let’s move to the projects of the smart car . The light-following smart
cars, as the name suggests, is a smart car that can follow the light.

We can combine the knowledge from projects photoresistor and motor drive to make a
light-seeking smart car. In the project, we use two photoresistor modules to detect the light
intensity on the left and right sides of the smart car, read the corresponding analog values, and then
control the rotation of the two motors based on these two data so as,to control the movements of
the smart car.

The specific logic of the light-following smart car is shown as below.

Detection (the bigger the Left photoresistor module left_light
brightness,the bigger the
value) Right photoresistor module right_light

Condition left_light > 650 and right_light > 650
Movement Move forward (set PWM to 200)
Condition left_light > 650 and right_light<650
Movement Rotate left (set PWM to 200)
Condition left_light<650 and right_light > 650
Movement Rotate right (set PWM to 200)
Condition left_light<650 and right_light<650
Movement stop
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You need to prepare:

Robot without BT

USB Cable*1 Computer*1 18650 Battery*2
module*1

1 865 O

Analog values of

mmmme 4 left and right

photoresistors

Left one =650
ight one =650

Left one>650

Go froward
Right one <65Q

\ 4

Turn left
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The robot may move when
connected to the computer

using a USB cable, please hold |

the robot with your hands to
keep its tracks off the table to
prevent it from falling.
1.Connect the V4.0 board of the
robot to the computer with the
usb cable.

2.Click File and load code
lesson_10_Light-following
Smart Car from the vyour
computer

3.Click  Unconnected and
connect Device name
USB-SERIAL CP2102 (COM-XX)
4.Click Upload to upload the
code to the controller.

Test Results: After uploading
the code, turn on the power
switch of the motor drive shield,
place the robot on the floor of a
dark room and the robot will be
attracted to a bright light such

as a flashlight and follow the _

light source.

__ lesson_6&_Ulrasonic Sensor

_ lesson 7_IR Reception

_ lesson_8 Maotor Driving and Speed C...

~ lesson 10 Light-following Smart Car

_ lesson 9 8x16 LED Dot Matrix

serial begin baudrate 9600 »
Dedlare Global » variable Type int » Name

Declare Global »+ variable Type int + Name

§ use sERIAL cP2102 (CoM3) les.. [@Fe [ {{} Download firmware @ Tutorials

// generated by KidsBlock
#include <Arduino.h>

int left_light = @;

int right_light = 8;

[ IR (T, T S I N Y

9 void setup() {
1@ pinMode(4, OUTPUT);
11 pinMode(6, OUTPUT);

13 Serial.begin(9606);
14 pinMode(Al, INPUT);
15 pinMode(A2, INPUT);
16 pinMode(2, OUTPUT);
1z pinMode(4, OUTPUT);
18 pinMode(5, OUTPUT);
19 pinMode(6, OUTPUT);




Lesson 11: Ultrasonic-following Tank

In the previous lesson, we learned about the light-following smart car. And in this lesson, we can
combine the knowledge to make an ultrasonic sound-following car. In the project, we use ultrasonic
sensors to detect the distance between the car and the obstacle in front, and then control the
rotation of the two motors based on this data so as to control the movements of the smart car.

The specific logic of the ultrasonic sound- following smart car is shown in the table below:

The distance between the car
Detection Distance (unit: cm)
and the obstacle front
Setting Set the angle of the servo to 90°
Condition distance>20 and distance<50
Movement go front
distance > 10 and distance < 20
Condition
distance > 50
Movement Stop
Condition distance<10
Movement go back
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(2)Flow chart

The distance
away from the
obstacle

Ocm =distance
=50cm ?

10cm <<distance

Go f 0|
S <20cm ?

distance <<
10cm?

You need to prepare:

Robot without BT

USB Cable*1 Computer*1 18650 Battery*2
module*1

1866 O
1866 O

=" 1
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1.Connect the V4.0 board of the .
robot to the computer with the |

usb cable.
2.Click File and
lesson_11_Ultrasonic-following

load code

Tank from the your computer

3.Click
connect Device name
USB-SERIAL CP2102 (COM-XX)

The
uploading this code, so when

Unconnected and

robot may move after
uploading, please hold the
robot with your hands to keep
its tracks off the table to
prevent it from falling.

4.Click Upload to upload the
code to the controller.

Test Results: After uploading

the code, turn on the power
switch of the motor drive shield.
Place the robot on the floor and
place your hand in front of the
robot. You will find that it will
keep a certain distance from
your hand and follow your hand
forward or backward.

 Tank Robot

) USB-SERIAL CP2102 (COM3)

_ lesson 7 IR Reception

_ lesson_8 Motor Driving and Speed C...
_ lesson 9 8x16 LED Dot Matrix

"~ lesson_10_ Light-following Smart Car

_ lesson_11 Ultrasonic-following Tank

es... File [&1 ﬁ} Download firmware

// generated by KidsBlock
#include <Arduino.h>
#include <Servo.h>

#include <Ultrasonic.h>
int distance = 8;

#define IIC SCL A5

#define IIC_SDA A4

unsigned char clear[] = {8x88,8
unsigned char data line = 8;
unsigned char delay_count = @;

void IIC send(unsigned char sen
i
for(char i = 8;i < 8;i++)
{
digitalWrite(IIC SCL,LOW)
delayMicroseconds{3);
if(send data & exe1)
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Lesson 12: Ultrasonic Obstacle Avoidance Tank

In the previous project, we made an ultrasonic sound-following smart car. Using the same
components and the same wiring method, we only need to change the test code to turn it into an
ultrasonic obstacle avoidance smart car. We use ultrasonic sensors to detect the distance between
the smart car and the obstacle in front, and then control the rotation of the two motors based on
this data to control the movements of the smart car.

Distance measured by the ultrasonic senor
a
between the car and the obstacle in front )
. (unit: cm)
(set the angle of the servo to 90°)
Distance measured by the ultrasonic senor
Detection ; a2
between the car and the obstacle on the right (unit: )
unit: cm
(set the angle of the servo to 20°)
Distance measured by the ultrasonic senor 1
a
between the car and the obstacle on the left )
(unit: cm)
(set the angle of the servo to 160°)
Setting set the starting angle of the servo to 90°
e bleiiiiiiisissbbtiiiibibiii PPk bdhbiiiiiiiiikiiiiii iéiiikiEiiiiiiiiiiiiiiiiiiiiiti
Condition 1 | Movement
Stop for 1000 ms; set the angle of the servo to 160°, read al, delay in 500ms;
set the angle of the servo to 20°, read a2, delayin 500ms.
Condition 2 | Movement
Compare al with a2
Condition3 | Movement
1<50 Set the angle of the servo to 90°, rotate left for
a
al> a2 500ms (set PWM to 255) , and move forward
or
(set PWM to 200) .
a2 <50 -
3<20 Set the angle of the servo to 90°, rotate right for
al<a2 500ms (set PWM to 255) , and move forward
(set PWM to 200) .
Condition 2 | Movement
set the angle of the servo to 90°, rotate left for
al>50 500ms (set PWM to 255) , and move forward
and (set PWM to 200) .
Random -
a2>50 set the angle of the servo to 90°, rotate right for
500ms (set PWM to 255) , and move forward
(set PWM to 200) .
Condition 2 | Movement
a>20 move forward (set PWM to 200)
ol




The specific logic of the ultrasonic obstacle avoidance smart car is shown in the table below:

The distance
away from the
obstacle

Distance<<
20cm?

YES

Car stops and detect the

Go forward left distance

Then detect the right
distance and servo
rotatesto 90°

Left distance >
ight distance?

Turn left for Turn right fir
700ms 700ms

82



You need to prepare:

Robot without BT
module*1

USB Cable*1

Computer*1

18650 Battery*2

j&== 0

W1 865 O

] 865 O

The robot may move when
connected to the computer
using a USB cable, please hold
the robot with your hands to
keep its tracks off the table to
prevent it from falling.
1.Connect the V4.0 board of the
robot to the computer with the
usb cable.

2.Click File and load code
lesson_12_Ultrasonic Obstacle
Avoidance Tank from the your

computer
3.Click Unconnected and
connect Device name

USB-SERIAL CP2102 (COM-XX)
4.Click Upload to upload the
code to the controller.

Test Results: After uploading
the code, turn on the power
switch of the motor drive shield.
Place the robot on the floor and
the smart car moves forward
and  automatically  avoids

obstacles.

F Tank Robot

U USB-SERIAL CP2102 (COM3)

_ lesson 8 Motor Driving and Speed C...
_ lesson 9 8x16 LED Dot Matrix

_ lesson_10_Light-following Smart Car
" lesson_11_Ultrasonic-following Tank

_ lesson 12 Ultrasonic Obstacle Avoid...

20 O | {1t} Downicad fimware ‘@ Tutoriais

// generated by KidsBlock
#include <Arduino.h»
#include <Servo.h>

#include <Ultrasonic.h>

int distance = 9;

int al = @;

int a2 = @;

#define IIC_SCL A5

#define IIC_SDA A4

unsigned char clear[] = {@xee,
unsigned char data_line = 8;
unsigned char delay_count = @;

void IIC_ send(unsigned char se

for(char i = @:i < 8:i+s+)
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Lesson 13: Robot Restricted by a Circle

In this lesson, we use the line-tracking sensor to detect whether there is a black line around the
smart car, and then control the rotation of the two motors according to the detection results, so as

to lock the smart carin a circle drawn in black line.

Line-tracking sensor in Black line detected: in high level

the middle White line detected: in low level

Line-tracking sensor on Black line detected: in high level

the left White line detected: in low level

Detection

the right White line detected: in low level

Condition Movement

All the three line-tracking sensors detect no

. go front
black lines

Any of the three line-tracking sensors detects

) go back then rotate to left
black lines

read the value of
the middleline
tracking sensor

The values of three
NO sensors =07

YES

YES

Go back and turn
left

Go forward
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You need to prepare:

Robot without BT

USB Cable*1 Computer*1 18650 Battery*2
module*1

The robot may move when B _ lesson_9 8x16 LED Dot Matrix

connected to the CompUter _ lesson_10_ Light-following Smart Car

using a USB cable, please hold
the robot with your hands to

lesson_11_Ultrasonic-following Tank
lesson_12_Ultrasonic Obstacle Avoid.

keep its tracks off the table to

_ lesson_13_Robot Restricted by a Circle

prevent it from falling.
1.Connect the V4.0 board of the
robot to the computer with the

usb cable.
. . 1 // generated by KidsBlock
2.Click File and load code 7 Reriklede S S
3 #include <Servo.h:
lesson_13_Robot Restricted by s B i e T T Q) e ) :
H Declae Giobal » varable Type it >  Name igned to 6 in val = 8;
a Circle from the your computer o @ i @ -
y p e vty e e Y mmne ; int M val = @;
B sevormz 10+ degree ) dey @ I
o TTe ks 1@ int R_val = 8;
3.Click Unconnected and Sl i s gl S —
. seipin B+ mode inpul ~ 13 -
connect Device name e 14
15 void setup() {
USB-SERIAL CP2102 (COM-XX) o i A i s ;i;;i;ifftf;i:fﬁﬁ?"
setpin 5~ mode oulpi v 3 3
. 13 inMode(6, OUTPUT);
4.Click Upload to upload the w [
28 Serial.begin(96@@);

21 servo 18.write(9@):

code to the controller.

Test Results: After uploading
the code, turn on the power
switch of the motor drive shield.
Draw a black circle on the white
paper and place it on the floor.
Place the robot inside and the
robot will be restricted to run
inside the black circle.
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Lesson 14: Line-tracking Tank

The previous project has introduced how to confine the smart car to move in a certain space. In
this project, we could use the knowledge learned before to make it a line-tracking smart car. In the
experiment, we use the line-tracking sensor to detect whether there is a black line around the
smart car, and then control the rotation of the two motors according to the detection results, so as
to make the smart car to move along the black line.

The specific logic of the line-tracking smart car is shown in the table below

Black line detected: in high level

Line-tracking sensor in the middle
White line detected: in low level

Black line detected: in high level

Detection Line-tracking sensor on the left
White line detected: in low level

Black line detected: in high level

Line-tracking sensor on the right
White line detected: in low level

Condition Movement

Line-tracking sensor on the left
detects the black line and the
. . Rotate left (set PWM to 200)
one on the right detects white

lines

Line-tracking sensor on the left
detects white lines and the one Rotate right (set PWM to 200)
on the right detects the black line
Both the left and right
line-tracking  sensors  detect

Line-tracking
sensor in the

middle detects
the black line

white lines

Both the left and right
line-tracking sensors detect
the black line

Line-tracking sensor on the left
detects the black line and the

ine- i Rotate left (set PWM to 200
Line-tracking one on the right detects white ( )

Move forward

sensor in the

lines

middle detects ] i
Line-tracking sensor on the left

detects white lines and the | Rotateright (set PWM to 200)
one on the right detects the

white lines
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black line

Both the left and right
line-tracking sensors detect
white lines

Both the left and right
line-tracking sensors detect
the black line

Stop

Read valuesoflet

and right sensors

Left/ right=1or Left/ right=10r
Left/ right=07? Left/ right=0?

A4

left=1, right=0? Go forward left=1, Right=0?
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You need to prepare:

Robot without BT

USB Cable*1 Computer*1 18650 Battery*2
module*1

(== 3

The robot may move when _lesson_10_ Light-following Smart Car

connected to the computer

_ lesson_11_Ultrasonic-following Tank

using a USB cable, please hold

~ lesson 12_Ultrasonic Obstacle Avoid...

the robot with your hands to __ lesson 13 Robot Restricted by a Circle

_ lesson 14 Line-tracking Tank /

keep its tracks off the table to

prevent it from falling.

1.Connect the V4.0 board of the
robot to the computer with the T s
usb cable. : |
2.Click File and load code

lesson_14_Line-tracking Tank

/{ generated by KidsBlock
#include <Arduino.h>
#include <Servo.h>

Deciare  Global variable Type int » mmmo
int L val = 8;

from the your computer B v it 64 s (D) e = )

Declare Global » variableType int v Name () Assimed o ()

[ I - T, T U VI KR

int M val = 8;

3.Click Unconnected and B senmie 0~ s @) <o @ g |
i it e e 18 int R_val = 8;
connect Device name S B T S SE—
sstpn & mode input v 13
USB-SERIAL CP2102 (COM-XX) e =
15 void setup() {
4Click Upload to upload the S e Biad o

setpn 5v mode outpul +

-
)

pinMode(6, OUTPUT);

-
=)

code to the controller. or rom amae

(=]
@

Serial.begin(960@);
servo 18.write(96):

ra
g

Test Results: After uploading
the code, turn on the power
switch of the motor drive shield.
Draw a black line of about
2-3cm on the white paper, place
the robot on the floor and point
the robot's line tracking sensor
towards the black line, and the
robot will follow the black line.
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Lesson 15: IR Remote Control Tank

Infrared remote control is one of the most common remote control found applications in electric
motors, electric fans, and many other household appliances.

We have tested the corresponding key value of each key of the infrared remote control before. In
this lesson, we will set the key value of the remote control in the code to make the remote control
to control the movements of the smart car, and display the movement directtion of the car on the
8X16 LED dot matrix.

The specific logic of the IR remote control smart car is shown in the table:

Set the angel of the servo to 90°
Initial setting
8X16 LED dot matrix shows the pattern“Vv”
Ultrasonic key | Key value Instructions from keys

Move forward

FF629D
show the image to go front
Go back

FFA857
Go back
Turn left

FF22DD
display the pattern of turning left
Turn right

FFC23D
display the pattern of turning right
Stop

FFO2FD
display the pattern“STOP”
Turn left

FF30CF
display the pattern“STOP”
Rotate to right

FF7A85
Show the pattern to rotate to right
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Receive IR signals?

<

ES

.

Oxff629d

.

v
—
L

USB Cable*1 Computer*1 | Remote Control*1 | 18650 Battery*2

Go forward

<

You need to prepare:

Robot without

BT module*1

(=" <

The robot may move when connected to the
computer using a USB cable, please hold the
robot with your hands to keep its tracks off
the table to prevent it from falling.

1.Connect the V4.0 board of the robot to the
computer with the usb cable.

2.Click File and load code lesson_15 IR
Remote Control Tank from the your

" lesson_11_Ultrasonic-following Tank

7 lesson_12_Ulrasonic Obstacle Avoid...
" lesson_13_Robot Restricted by a Circle
7 lesson 14 Line-tracking Tank

computer

~_ lessan_ 15 IR Remaote Contral Tank
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3.Click Unconnected and [t Lt Rt gl = P C S R e
connect Device name |

e
USB-SERIAL CP2102 (COM-XX) /
4.Click Upload to upload the
code to the controller.

// generated by KidsBlock
#include <Arduino.h>
#include <IRremote.h>

#define IIC_SCL A5

#define IIC_SDA A4

unsigned char clear[] = {ox0@,6xe0,
unsigned char data line = 8;

9 unsigned char delay count = @;

EE= it AiP1640 Matiix 8*16 SDA A4 » SCL A5 »

b dlisph 1e
% Mauecd face R0 1% void IIC_send(unsigned char send_da
y 12 {
b
))))+ RECuon BN 13 for(char i = 8;i < 8;i++)
14 {
% e | [enpet 15 digitalWrite(IIC_ SCL,LOW);
] 16 delayMicroseconds(3);
S D S L 17 if(send_data & exel)
18 {
e o e 19 digitalWrite(IIC_SDA,HIGH);
20 7
L 21 else

Test Results: You will be able to
use the up, down, left, right and
stop buttons of the remote
control to  control the
movement of the robot, and
the 8X16 LED dot matrix
displays will show its movement
direction.

; (0) \#

akeyestudio

= B e e me -
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Lesson 16: Install and Test the Bluetooth APP

The robot tank comes with a DX-BT24 buletooth module.

DX-BT24 5.1 Bluetooth module is built for mtelhgent wireless data transmission. It uses the DAILOG
14531 chip, configured with 256Kb space and follows the V5.1 BLE Bluetooth specification.Support
AT instruction, users can change the serial port port rate, device name and other parameters as
needed, flexible use.

(2) Parameter

Bluetooth Protocol: Bluetooth Specification V5.1 BLE

Serial port sending and receiving without byte limit
Communication distance: 40m (open environment)

Operating frequency: 2.4GHz ISM band

Modulation method: GFSK (Gaussian Frequency Shift Keying)
Security Features: Authentication and Encryption

Support Services: Central and Peripheral UUIDs FFEO, FFE1, FFE2
Power consumption: automatic sleep mode, standby current 400uA~800uA, 8.5mA during
transmission.

Power supply: 5V

Operating temperature: —10 to +65 degrees Celsius

You need to prepare:

Bluetooth
Robot tank*1 USB Cable*1 Computer*1 18650 Battery*2
module*1

i

8660
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1.Connect the V4.0 board of the
robot to the computer with the
usb cable.

2.Click File and
lesson_16.1_ Bluetooth Remote

load code

Control from the your computer
Please upload the code before

connecting  the  Bluetooth
module.

3.Click Unconnected and
connect Device name

USB-SERIAL CP2102 (COM-XX)
4.Click Upload to upload the
code to the controller.

#F 1ank Robot

serial print  variable

ble_val

' USB-SERIAL CP2102 (COM3)

Declare Global  varable Type char + MName

waip »

" lesson_12_Ulirasonic Obstacle Avoid... |

" lesson_13 Robot Restricted by a Circle
7 lesson_ 14 Line-tracking Tank f
" lesson_15_IR Remote Control Tank :

_ lesson 16 Bluetooth Remote Control ¥

les... Fie [&1 $ Download firmware

ble_val

‘9" Tutorials

/I generated by KidsBlock
#include <Arduino.h>

Assigned to

1

2

3

4 char ble val = @;
1

6

F void setup() {

8 Serial.begin(9668@);

L

11 void loop() {

12 if (Serial.available() > @) {
13 ble val=Serial.read();

14 Sarial.println(ble_val);

15 }

16§

1.STATE is the status test pin connected to the internal light-emitting diode and usually remains

unconnected.

2.RXD is the serial port interface for receiving terminal.

3.TXD is the serial port interface for sending terminal.

4.GND is for ground.
5VCCis the positive pole.

6.EN/BRK: the disconnection of it represents the disconnection of the Bluetooth and it usually

remains unconnected.

(Note: No DuPont wire connection is required. The picture is for convenience to show the wiring

method. The Bluetooth is directly insert in the motor shield and please pay attention to the

direction)
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Download APP and connect the bluetooth:

For iOS system
1.0pen App Store
2.Search KeyesRobot in the Apple Store and click download

17:5449 ull 56 G

(1. keyesrobot / © Cancel 3.After the app is installed, you will see
Ethe following icon on vyour phonei

3 desktop
KeyesRobot \ ‘
N @

Utilities

wmiE @Uil]llii—}%

w TANK ROBOT = Bluetooth

KeyesRobot
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How to connect APP to Bluetooth module on iOS system:

1.Turn on the Bluetooth and location services on phone through settings.

12:27 il 56 12:27 ol 56

Settings < Settings Privacy & Security

- Airplane Mode
Location Services On

WLAN Not Connected

7
J"-g;‘;' Tracking /
Bluetooth On

Cellular / = | Contacts

| Settings / Personal Hotspot Off

A
=i Calendars

2.Allow KeyesRobot APP to access Bluetooth through settings.

13:49 il 56 €l 14:01 all 56
Settings )
: < Settings KeyesRobot
u Books
B ALLOW KEYESROBOT TO ACCESS

@ Game Center a Bluetooth O

B siri & Search
TV Provider

\_Settings | ; # KeyesRobot
;/ Y 10T keves

3.Click to open KeyesRobot App

KeyesRobot

4. KeyesRobot App is a universal APP, which is applied to multiple keyestudio robots. If the interface
does not display "TANK ROBOT", you can click the left and right buttons to find "TANK ROBOT"

5.Click the Bluetooth button in the upper right corner to scan the bluetooth
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w TANK ROBOT Bluetooth

6.You will see a Bluetooth named BT24, click the connect button

Cancel Scanning ...

BT24 S

7.If the onboard LED on the Bluetooth module stops flashing and stays on, it means your phone is

successfully connected to the Bluetooth module.
' -
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For Android System
1.Search KeyesRobot in Google Play, or open the following link to download and install the app.

https://play.google.com/store/apps/details?id=com.keyestudio.keyestudio

KeyesRobot

2.Turn on the Bluetooth and the location services of the mobile phone

1:11 9 0 3 106 5.0 @ Vo8 %106l @
< Privacy
Set‘tings PRIVACY PROTECTION

Q, Search o o

Permission manager PrivateSpace

M je@ permi n o A hidden zor Just ¢ y J
@ WLAN Not connected

OTHER
9 Bluetooth On
| Location Services

0 Maobile network )
Ads and privacy

3.Find the KeyesRobot Bluetooth app from settings, click on the permission options of the app, and
enable Location and nearby device permissions.(Note: Some mobile phones do not have nearby

device permissions function.)

peed SRR S <& Location permission
<& Appinfo
; KeyesRobot
KeyesRobot 7 E
= Version 1.0 Version 1.0
UNINSTALL .
Location access for this app
ttiicasone / Allow only while in use °
Permissions
Deny
Data usage
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https://play.google.com/store/apps/details?id=com.keyestudio.motorhome、

4.Click to open KeyesRobot App J AW

KeyesRobot App is a universal APP, which is applied to multiple keyestudio robots. If the interface
does not display "TANK ROBOT", you can click the left and right buttons to find "TANK ROBOT"

w TANK ROBOT Bluetooth

5.Click the Bluetooth button the upper right corner to scan the bluetooth

6.Find the Bluetooth named BT24, click the connect button
BT24

-

7.When your phone is successfully connected to the Bluetooth module, the onboard LED on the

Bluetooth module will stop flashing and stay on.

BT24
48:87:2D:69:68:C3
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Test the Bluetooth APP:

After the mobile phone is successfully connected to the Bluetooth module, click to open the

Bluetooth APP and click the Select button on the homepage.

The main interface of the Bluetooth app is shown in the figure below.
000 C’. O | 0000 O 0000 O

Function Face Custom

|

n g 65

. >l Tracking Confinement Avoid

A A N

Follow Light following

w Joystick Gravity

After the code lesson_16.1_Bluetooth Remote Control is successfully uploaded, set the baud rate

to 9600. Click the icon on the APP interface and the serial monitor will display command sent by

button.

End of line | LF & CR v

Hex form [

Auto scroll [«

[ )2

QO oL NWMTOMrIOMWmmDmMoo

| s
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Extension Practice:

You need to prepare:

Robot tank*1 USB Cable*1 Computer*1 Bluetooth module*1

(== 3

3P-3P XH2.54 to 2.54
18650 Battery*2

Dupont Wire

=<

In the last lesson we learned how to install the Bluetooth APP and connect it to the Bluetooth
module. In this lesson, we will use Bluetooth APP to control the on and off of the LED module.
The LED module is connected to the D9 pin.

GVD12 D13 GVAlL

- i ZEEG

mam keyestudio ™

A
i000e88s6EE8 ©
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1.Connect the V4.0 board of the
robot to the computer with the
usb cable.

2.Click File and load code
lesson_16.2_Bluetooth Remote
Control from the vyour
computer

3.Click  Unconnected and
connect Device name
USB-SERIAL CP2102 (COM-XX)
4.Click Upload to upload the
code to the controller.

Don't connect to the Bluetooth
module when uploading code

Test Results: After uploading
the code, turn on the power
switch of the motor drive shield.
Place the robot on the floor, you
can Click this buttonto turn on
and off the LED.

Set the baud rate to 9600.
When you click the light button
in the app, the LED switch
button will be displayed on the
serial monitor.

§F Tank Robot

' USB-SERIAL CP2102 (COM3)

serial begin baudrate 9600

setpin 9 » mode oulput v

Declare

Global » variable Type char *+ Name QEREN Assigned to

_ lesson_ 12 Ultrasonic Obstacle Avoid...

_ lesson_13_Robot Restricted by a Circle
_ lesson 14 Line-tracking Tank

_ lesson_15_IR Remote Control Tank

_ lesson 16 Bluetooth Remote Control

L

d

o

([@Fre @& {i} Download firmware ‘9 Tutorials

// generated by KidsBlock
#include <Arduino.h>

void setup() {
Serial.begin{96e@);
9 pinMode(9, OUTPUT);
0 ¥

1
o
3
4 char ble val = @;
5
6
s
8

12 void loop() {

13 if (sSerial.available() > @) {
14 ble_val=Serial.read();

15 Serial.println(ble val);
16 if (ble_val == 'a") {

17 digitalWrite(9, HIGH);
18 i

19 if (ble val == 'b") {

28 digitalWrite(9, LOW);

21 3

-

a— T
A

o S
Function FAce

—

nmonDoLom Um¢ CLOoLDDomLOoTmLL
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Lesson 17: Bluetooth Control Tank

You need to prepare:

Bluetooth
Robot tank*1 USB Cable*1 Computer*1 18650 Battery*2
module*1

1 3660

Once the Bluetooth APP is connected to the DX-BT24 V5.1 Bluetooth module, we can send
commands to the main control board of the robot to control it by clicking the buttons in the APP.

The following table lists the command values and functions corresponding to the App keys:

Keys Functions

Bluetooth Pair and connect DX-BT24 V5.1 Bluetooth module;click again to disconnect

select the robot to operate

to control the movements of the robot by buttons

Joystick To control the movements of the robot by joystick

Gravity To control the movements of the robot by gravity

Send “F” when pressed and | The car moves forward when it is pressed

Lcancil}

“S” when released and stops when released

Send “L” when pressed and | The car turns left when it is pressed tight and
“S” when released stops when released

Send “R” when pressed and | The car turns right when it is pressed tight
“S” when released and stops when released

Send “B” when pressed and | The car turns back when it is pressed tight
“S” when released and stops when released

— 0 Send “u” +digit+ “#” when | Drag to change the speed of the left motor
dragged
m Aty Send “v” +digit+ “#” when | Drag to change the speed of the right motor
dragged

=¥laleidlela] | Selectto enter Function page
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Send
“S” when pressed again

“G” when pressed and

Enter obstacle avoidance mode when

pressed and exit when pressed again

Follow

Send
“S” when pressed again

“h” when pressed and

Enter following mode when pressed and exit
when pressed again

s
Tracking

Send “e” when pressed and
“S” when pressed again

Enter line-tracking mode when pressed and
exit when pressed again

.
.=

J)

’

fay

Confinement

Send
“S” when pressed again

“f” when pressed and

Enter move-in-confined-space mode when
pressed and exit when pressed again

Light following

Send “i” when pressed and
“S” when pressed again

Enter light following mode when pressed and
exit when pressed again

Send “j” when pressed and
“S” when pressed again

Enter fire extinguishing mode when pressed
and exit when pressed again

Select to enter facial expression display mode

Smile

Send

({3

z” when pressed again

“k” when pressed and

Show smiling pattern when clicked and clear
expression when clicked again

Disgust

Send “1” when pressed and

“K_o»

z” when pressed again

Show disgusting pattern when clicked and
clear expression when clicked again

Send

({3

z” when pressed again

“m” when pressed and

Show happy face when clicked and clear
expression when clicked again

Send “n” when pressed and

“Ko»

z” when pressed again

Show sad pattern when clicked and clear
expression when clicked again

Happy
I
= b

Despise

Send

Ko

z” when pressed again

“0” when pressed and

Show disparaging pattern when clicked and
clear expression when clicked again

Send “p” when pressed and

z” when pressed again

Show heart-shaped pattern when clicked and
clear expression when clicked again

Choose to enter the custom function interface; there are six keys 1,2,3,4,5,6;

with these keys, you can expand some functions by yourself

»

Clicktosend “w

Click to display the analog value detected by
the photoresistor on the left

Click to send “y”

Click to display the analog value detected by
the photoresistor on the right

Clicktosend “x”

Click to show the distance detected by
ultrasonic sensor (unit: cm)

Clicktosend “c”

Click againtosend “d”

Press to turn on the fan and press again to
turn off it
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Flow Chart

Start

Receve the
signal 'F’

Receive the signal
IIBI

Go forward

Turn left

Receive the
signal ‘R’

Turn fight

Receive the
signal ‘S’

1.Connect the V4.0 board of the
robot to the computer with the
usb cable.

2.Click File and load code
lesson_17_Bluetooth Remote
Control from the your
computer

3.Click  Unconnected and
connect Device name
USB-SERIAL CP2102 (COM-XX)
4.Click Upload to upload the
code to the controller.

Don't connect to the Bluetooth
module when uploading code

§F Tank Robot

Load from your computer

Save to your computer

Init AiP1640 Matrix 8716 SDA. A4 = SCL

== Mauix8°16 dear

E=== Matrix display face N N

Declare Global * variable Type char + Name GERE]

setpin 2« mode oulput

setpin 4 * mode oulput v

setpin 5+ mode oulpul »

setpin 6 » mode oulput -

" lesson_13_Robot Restricted by a Circle

7 lesson_14 Line-tracking Tank

7 lesson_15_IR Remote Cantrol Tank

7 lesson_16_Bluetooth Remote Cont

" lesson_17_Bluetooth Caontrol Tank

1%

' USB-SERIAL CP2102 (COM3)

Assigned to

ad firmware Q Tutorials

/[ generated by KidsBlock
#include <Arduino.h>

#define IIC_SCL A5
#define IIC_SDA A4

unsigned char clear[] = {exea,e:

unsigned char data_line = &;

unsigned char delay count = @;

woid IIC send(unsigned char send|

for(char i = ;1 < 8;i++)

{

digitalWrite(IIC_SCL,LOW);

delayMicroseconds(3);
if(send data & @xB81)
{

digitalWrite(IIC_SDA,HIG

i

else
L
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Test Results: After uploading the code, connect the robot to the Bluetooth module and pair the
Bluetooth APP. Turn on the power switch of the motor drive shield. Place the robot on the floor, you
can use these buttons of the Bluetooth app to control the robot.

1. The up, down, left and right arrows control the robot to move forward, backward, left and right

respectively.
000 |:|_Q _ 0000 O 0000

Function Face Custom

in 7oy (5

| >| Tracking Confinement Avoid

A A N

Follow Light following

w Joystick Gravity

2. Click the joystick button and pull the direction of the black point in the white circle to control the
movement direction of the robot.
0000, Cx welrle nooo C+

Function Face Custom

e

in (5

Tracking Confinement Avoid

A ‘A N

Follow Light following

Button m Gravity

3.Click the Gravity button and tilt the phone in the forward, backward, left, and right directions, and
the robot will move in the direction in which the phone is tilted.
({ Return : o000 Cx | 0000 C 0000

Function Face Custom

——

n tay t5)

Tracking Confinement Avoid

A ‘A N

Follow Light following

Button Joystick w
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In the previous courses, we could only use Bluetooth APP or remote control to control the robot

alone. In this course, we will upload a more complete code that allows us to use Bluetooth APP or
remote control to control the robot at the same time.

Car receive a
signal ?

YES

Other
signals

| Enable the
fan

Other
signals

forward Turn right

Other
signals

Obstacle . i ; : ; Show hate
i Following . Display smile :
avoidance i ch : expression
[ , | expression

Show Show . Show Clear Show Show the

; : : : analog value of
despise disgust heartbeat images distance
P | g | ! g | the left sensor
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You need to prepare:

Bluetooth
Robot tank*1 USB Cable*1 Computer*1 18650 Battery*2
module*1

(== 0

1.Connect the V4.0 board of the
robot to the computer with the

_ lesson_14_Line-tracking Tank

_ lesson_15 IR Remote Contral Tank

usb cable.
2.Click File and load code
lesson_18_Multifunctional

_ lesson_16_Bluetooth Remote Control

_ lesson 17 Bluetooth Control Tany
_ lesson_18_Multifunctional Tank

Tank from the your computer

3.Click Unconnected E1glo Bl A rorcrobot i use-seraL cPzi0a (COMD)

connect Device name
1 // generated by KidsBlock
USB-SERIAL CP2102 (COM-XX) 2 wincluce carcuino.ns
3 #include <Servo.h»
. a4
4.Click Upload to upload the . ST
[
code to the controller. E= mit AP1640 Matrix 816 SDA. Ad» SCL A5 w 7 #define IIC SCL A5
8 #define IIC SDA A4
1 E Matrix8*16 clear 9 unsigned char clear[] = {@x0@,9
Don t ConneCt tO the BluetOOth 18 unsigned char data line = 8;
. % Matrix display face N N » 11 unsigned char delay count = @;
module when uploading code : _ . 1z _
Declare Global » variable Type Name @RRELY Assigned to (] 13 void IIC send(unsigned char sen|
14
Declare Global » variable Type Name QURED Assignedto (@l 15 for{char i = 8;i < 8;i++)
16 {
Dixkis! [Ghid = | vk Trga Name (@I Assignedto (EJEEEEE, digitaluirits(IIC SCL,LOW)
18 delayMicroseconds(3);
Declare Global » variable Type i Name (GEERY Assigned to 19 if(send data & &x@1)
28 I
| Dedlare variable Type i Name Assigned o {ii] 21 digitalWrite(IIC SDA.HI]

Test Results: After uploading
the code, connect the robot to
the Bluetooth module and pair
the Bluetooth APP. Turn on the
power switch of the motor drive

IR remote
control

shield. Place the robot on the
floor, you can control the robot
by IR Remote and the Bluetooth
APP.

App control

o

lﬁl w
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Button Functions

Move forward

8X16 LED dot matrix displays f\\

& -

Move back

8X16 LED dot matrix displays v

Turn left

8X16 LED dot matrix displays<<

Turn right

8X16 LED dot matrix displays >>

Stop

0 O00 O

8X16 LED dot matrix displays“STOP”

You will be able to use the up, down, left, right
and stop buttons of the remote control to control
the movement of the robot, and the 8X16 LED
dot matrix displays will show its movement
direction.

&keyestudio

After uploading the
code and successfully Function Face

-

connecting to

Bluetooth, you will be
Tracking Confinement

able to control the -~

‘ ZA:

Follow Light following

robot using the
buttons shown in the

p i cture. - Jay ;uck Gravity
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You can also click Face button to change the pattern displayed by 8X16 LED dot matrix

0000 0000 0000
ded 184 e 0000

Function Face Custom

-

~,

Disgust

> < -

Squint Despise

_ Joystick Gravity

L Motor : | R Maotor

-a. --.
ST T R e R R
'TITETE R RS
T TIII AR
LmeesseseEeE

TT T TR

T T TR

EEE




Expand Experiments: Install Flame Sensors and a Fan on the Robot

Remove the ultrasonic
sensor and two
photoresistors from the
robot

Install a fan module and
two flame sensors on
the robot

Flame Sensor




Connect the left flame
sensor to the P3 pin of
the motor drive shield
with 4P-3P XH2.54 to
PH2 Wire.

Connect the right flame
sensor to the P4 pin of

the motor drive shield
with 4P-3P XH2.54 to
PH2 Wire.

Connect the fan module
to the P2 pin of the
motor drive shield with
4P XH2.54 to PH2.0 Wire.
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Lesson 19: Flame Sensor

The flame sensor uses IR receiving tube to detect flames, converts the brightness of the flame into
signals with high and low levels, input them into the central processor. The corresponding program
processing. In both flames close to and without flames, the voltage value of the analog port is
varied.

If there is no flame, the analog port is about 0.3V; when there is a flame, the analog port is 1.0V. The
closer the flame is , the more the voltage value is. It can be used to detect the fire source or make a
smart robot.

Note the probe of flame sensors only bears the temperature between -25 ‘Cand ~85°C

In the process of use, pay attention to keep the flame sensor in certain distance to avoid getting
damaged.

Parameters:

Working voltage: 3.3V-5V (DC)

Current: 100mA

Maximum power: 0.5W

Work temperature: -10 ° C to +50 degrees Celsius .
Sensor size: 31.6mmx23.7mm

Interface: 4pin turn 3PIN interface

Output signal: analog signals AO, Al

You need to prepare:

Robot tank
without BT USB Cable*1 Computer*1 18650 Battery*2 Lighter*1
module

If you cannot confirm that you

are safe, please abandon the experiment.



In this lesson, we will test the
flame sensor on the left side of
the robot and read its analog
value.

1.Connect the V4.0 board of the I
robot to the computer with the

_ lesson_15_IR Remote Control Tank

usb cable.
2.Click File and load code
lesson_19.1 Flame Sensor from

_ lesson_16_Bluetooth Remote Control

_ lesson 17 Bluetooth Control Tank

_ lesson_18_Multifunctional Tank
_ lesson 19 Flame Sensor /

the your computer

3.Click Unconnected and connect
Device name USB-SERIAL
CP2102 (COM-XX) qonkronor 4 UsB seRnLConen coms)

4.Click Upload to upload the | ® \
code to the controller. i | vinchuge arduino s
Don't connect to the Bluetooth s i bl

setpin Al + mode input =

module when uploading code b o
g void loep() {

A . i@ Serial.println{analogRead(Al1));
serial print  read analog Al warp
= sl = = 11 delay(e.1 * 10ea);

#include <Arduino.h>

Serial.begin(266@);

1

2

3

4 void setup() {
5

6 pinMode(Al, INPUT);
z

8

}

12}

Make the flame
slowly approach
the flame sensor,
and it cannot
directly contact
the flame sensor
to prevent it
from burning
out.

If you

cannot confirm that you are

safe, please abandon the
experiment,

Test Results: You can use the

+ 00

. 416 oo
flame of a lighter near the flame | 41° =
. . 414

sensor. Open the serial monitor a1t

and set the baud rate to 9600. |:i:

412
The closer the flame is, the |#1°
414
smaller the value read. 400
41ICI
417
441
4141 -
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Extension Practice:

You need to prepare:

Robot without BT

USB Cable*1 Computer*1 18650 Battery*2 Lighter*1
module

(=

3P-3P XH2.54 to
Module*1 2.54 Wire

- 4

If you cannot confirm that you
are safe, please abandon the experiment.

Connect the LED module to pin 9 of the motor drive shield, when the left flame sensor detects a
flame, the LED module will light up as an alarm.

-)

GV D12D13 GVAl GV A2

= RX|
- mm keyestudio ™
JOK mm i)
010 @R |

il iﬂ!ﬁ B\

A A
§0C0C 68 68 68 88

A5 A4 5V G

\]
D8 D7 D11V G ‘

Ii |I+

.| oaT
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1.Connect the V4.0 board of the
robot to the computer with the

_ lesson_15_IR Remote Control Tank

_ lesson_16_Bluetooth Remote Control

usb cable.
2.Click File and load code
lesson_19.2_Flame Sensor from

_ lesson_17_Bluetooth Control Tank

_ lesson_18_Multifunctional Tank
_ lesson 19 Flame Sensor /

the your computer

3.Click Unconnected and connect
Device name USB-SERIAL
CP2102 (COM-XX)

4.Click Upload to upload the
code to the controller.

3 Tank Robot ¥ use-sERIAL cP2102 (cOM3) {i} Download nmware ‘9’ Tutorials

// generated by KidsBlock
#include <Arduino.h>

void setup() {
Serial.begin(96@@});
pinMode(2, OUTPUT);
pinMode(Al, INPUT);

[ RN Y S ITR R

setpin A1+~ mode input 3

18 void loop() {
11 Serial.println{analogRead(Al

o n 12 if (analogRead(Al) < 78@) {
serial read Al
print analog pin - warp ¥ [ 13 digitalWrite(9, HIGH);
) . . 14 }
i read analog pin A1 = < @ the ‘ i else{

16 digitalWrite(9, LOW);
17 3

| 18}

18
setdigitalpin 9~ out low ~

| s
410
409

rEe]

If you
cannot confirm that you are

safe, please abandon the

experiment,

Test Results: You can use the
flame of a lighter near the flame
sensor. When the flame sensor
detects a flame, the LED module
will light up as an alarm.
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Lesson 20: Fan

This fan module uses a HR1124S motor-controlling chip, a single-channel H-bridge driver chip
containing a low-conductivity resistance PMOS and NMOS power tubes. The low-conducting
resistance can ease the power consumption, contributing to the safe work of the chip for longer

time.

In addition, its low standby current and low static working current makes itself apply to toys. We can
control the rotation direction and speed of the fan by outputting IN + and IN- signals and PWM

signals.

Specification:

Working voltage: 5V

Current: 200MA

Maximum power: 2W

Operating temperature: -10 degrees Celsius to +50 degrees Celsius
Size: 47.6MM *23.8MM

You need to prepare:

Robot tank without
USB Cable*1 Computer*1
BT module

18650 Battery*2

(== 3
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1.Connect the V4.0 board of the |

robot to the computer with the |

usb cable.
2.Click File and load code
lesson_20.1_Fan from the your

computer

3.Click Unconnected and connect
Device name USB-SERIAL |.
CP2102 (COM-XX)

4.Click Upload to upload the

code to the controller.

HF Tank Robot

setpin 12 =

setpin 13 =

|
mode oulput *

mode output »
|

7 lesson_16_Bluetooth Remote Control
_ lesson_17_Bluetooth Control Tank

_ lesson 18 Multifunctional Tank

_ lesson 1 Q_Flamese;”/.
_ lesson 20 Fan

) UsB SERIAL cP2102 (COM3) r.u._, Fie [81 {i} Download fimware ‘9’ Tutorials

/[ generated by KidsBlock
#include <Arduino.h>

1

7]

3

4 void setup() {

5 pinMode(12, OUTPUT);
6 pinMode(13, OUTPUT);
7: ¥

8

a void loop() {

1@ digitalWrite(12, LOW);
11 digitalWrite(13, HIGH);
12 delay(2 * 1@e@);
13 digitalWrite(12, LOW);
14 digitalWrite(13, LOW);
15 delay{2z * 1888);
16 digitalWrite(12, HIGH);
17 digitalWrite(13, LOW);
18 delay(2 * 1@0@);
19 digitalWrite(12, LOW);
28 digitalwWrite(13, LOW);
21 delav(2 * 1@0@):

Test Results: After uploading the
code, turn on the power switch
of the motor drive shield, you will
see the small fan turn
anticlockwise for 3000ms, stop
for 1000ms, and clockwise for
300ms.
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Extension Practice:

In this lesson, we will make the robot turn on the fan when it detects flame.
You need to prepare:

Robot without BT

USB Cable*1 Computer*1 18650 Battery*2 Lighter*1
module

(== 3

If you cannot confirm that you
are safe, please abandon the experiment.

1.Connect the V4.0 board of the
robot to the computer with the

. lesson_16_Bluetooth Remote Control
lesson_17_Bluetooth Control Tank

_ lesson_18_Multifunctional Tank

|E_-550r1_19_|:|ﬁmese}"/.
~ lesson_20 Fan

usb cable.
2.Click File and load code
lesson_20.2_Fan from the your

comp uter 4 Tank Robot ) UsB SERIAL CP2102 (COM3)

// generated by KidsBlock
#include <Arduino.h>

3.Click Unconnected and connect
Device name USB-SERIAL
CP2102 (COM-XX)

4.Click Upload to upload the

void setup() {
pinModa(Al, INPUT);
pinMode(12, OUTPUT);
pinMode(13, OUTPUT);
1

18 void loop() {

11 if (analogRead(A1) < 7@8) {
code to the controller. 1 digitaluriteiz, LOW);
13 digitalWrite(13, HIGH);
14 }
12 out low~ 15 elsef
16 digitalWrite(12, LOW);

Test Results: After uploading the
code, turn on the power switch
of the motor drive shield, you will
see the small fan turn
anticlockwise for 3000ms, stop
for 1000ms, and clockwise for
300ms.
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Lesson 21: Bluetooth Controlled Robot with Fan

You need to prepare:

Robot without BT
module

USB Cable*1

Computer*1 18650 Battery*2

Bluetooth

module*1

(=

>>>>>>>>>>>>>Please refer to Lesson 16 to install and configure Bluetooth APP<<<<<<<<<<<<

Connection Diagram:

(Note: No DuPont wire connection is required. The picture is for convenience to show the wiring

method. The Bluetooth is directly insert in the motor shield and please pay attention to the

direction)

GV D12 D13 GVAl

M 5v
g B

keyestudio

P1

=
A5 A4 5V G

D8 D7 D11V G

i :5:
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1.Connect the V4.0 board of the ==
robot to the computer with the [

usb cable.

2.Click File and load code
lesson_21 Bluetooth Controlled
Robot with Fan from the your
computer

3.Click Unconnected and connect
Device name USB-SERIAL
CP2102 (COM-XX)

4.Click Upload to upload the
code to the controller.

Test Results: After uploading the
code, connect the robot to the
Bluetooth module and pair the
Bluetooth APP. Turn on the
power switch of the motor drive
shield. Place the robot on the
floor, you can control the robot
via the Bluetooth app using the
buttons shown on the right.

m : This button can

control the fan on and off.

You can also use these five
buttons on the remote control to
control the movement of the
robot.

* @

ﬁkeyestudio

_ lesson 17 Bluetooth Control Tank
_ lesson_18_Multifunctional Tank
lesson 19 Flame Sensor

lesson_20 Fan

4 Tank Robot i uSB-SERIAL CP2102 (COM3)

// generated by KidsBlock
#include <Arduino.h>

#define IIC_SDA A4
unsigned char clear[] = {@x@e,@:

unsigned char data_line = 8;

1
2
3
4 #define IIC SCL A5
5
6
== nitAiP1640 Matrix 816 SDA A4~ SCL A5 » 7
8

unsigned char delay count = @;

== Matrix8*16 dear 9

1@ void TIC_send(unsigned char send
EE= Matrix display face N N v 11 8

12 for(char i = 8;1i ¢ 8;i++)
Declare Global » variable Type i Name @ERELY Assigned to (@ 13 {

14 digitalWrite(IIC SCL,LOW);
Declare Global = variable Type i LENEE M val BESEWELE O 15 delayMicroseconds(3);

16 if(send data & exe1)
Declare Global * variable Type i Name QREN Assignedto (g 17 {

18 digitalWrite(IIC_SDA,HIG
Declare Global » variable Type i LEEE flame vall Bt IERRG 19 1

| 28 else

Declare i UEER flame_valR =0 ELRG 21 s

0000, C+ 0000 O

Function Face Custom

n Ly

Tracking Confinement Avoid

A A N

Follow Light following
Y TEE RV, o =%
Joystick Gravity

0000 C 0000 C* 0000 ¥
- I L

Function Face Custom

—

~
Disgust
>< -

Squint Despise

W Joystick Gravity

Button Functions
Move forward
E 8X16 LED dot matrix displays/A
Move back )
@ 8X16 LED dot matrix displays v
@ Turn left )
8X16 LED dot matrix displays<<
q Turn right
8X16 LED dot matrix displays >>
@ Stop

8X16 LED dot matrix displays“STOP”
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