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Description

Osoyoo Model-3 Robot Learning Kit is designed for beginners to learn Arduino
programming and get hands-on experience on robot design and assembly.
We have developed a step-by-step tutorial which evolves from a simple car
without any control to a multi-function robotic car controlled by mobile APP.

Every lesson has detailed sample code with comments, circuit graph,
assembly instruction and video. Even if you have no programming experience,
you can follow the step-by-step instruction and gradually become a master.

Our robotic car is 100% open source. If you are an intermediate player and
have time to read our code comments, you can easily customize this robotic
car to make your own project for science fair, college home work or even
commercial applications.

This kit contains module parts including Tracking module, Infrared Remote
Control and OSOYOO Motor shield for Arduino UNO, etc. With these modules,
the robot car can work in multiple modes such as auto-go, infrared control and
line tracking. You can use our APP to control the robot car through Bluetooth.

Parts and Devices
2
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No. Device Picture |Qty. Link
OSOYOO UNO R3(fully,
1 |compatible with Arduino B 1 |Click here to buy
UNO R3)
OSOYOO Motor Shield| |
2 by 1 |Click here to buy
V1.0
3 IR receiver #\ 1 |Click here to buy
4 | Buzzer Sensor Module \ 1 |Click here to buy
5 Tracking Sensor m 1 |Click here to buy
L
6 Ultrasonic Sensor w 1 |Click here to buy
7 Servo Motor % 1 |Click here to buy
8 Voltage Meter C!’J 1 |Click here to buy
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https://www.amazon.fr/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.es/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.co.jp/dp/B08DHGYG3F?ref=myi_title_dp
https://osoyoo.store/collections/arduino-robot-car-v2-0/products/osoyoo-uno-board-for-arduino-model-lacc200600?variant=31648857915503
https://osoyoo.store/products/osoyoo-motor-shield-v1-0?variant=31930520174703
https://osoyoo.store/collections/arduino-robot-car-v2-0/products/ir-receiver-module-for-arduino-v2-0-robot-car-model-easm100800?variant=31648358760559
https://osoyoo.store/collections/arduino-robot-car-v2-0/products/buzzer-sensor-module-for-arduino-v2-0-robot-carmodel-eaec200800?variant=31648870531183
https://osoyoo.store/products/5-channel-tracking-sensor-for-osoyoo-model-3-robot-learning-kit-v2-model-2020001700
https://osoyoo.store/collections/arduino-robot-car-v2-0/products/ultrasonic-sensor-module-for-arduino-v2-0-robot-carmodel-lacc200800?variant=31648865845359
https://osoyoo.store/collections/arduino-robot-car-v2-0/products/micro-servo-sg90-blue-for-arduino-v2-0-robot-carmodel-lacc200610?variant=31648847560815
https://osoyoo.store/collections/arduino-robot-car-v2-0/products/voltage-meter-for-arduino-v2-0-robot-carmodel-2017005300?variant=31648871121007
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9 Bluetooth Module ﬂ Click here to buy

10 | IR remote controller Click here to buy
Mount Holder for

11 Click here to buy
Ultrasonic Sensor

12 Car Chassis Click here to buy

13 Motor with wires ( Click here to buy

14 Wheels e Click here to buy

15 Universal Wheel ﬁ' Click here to buy

16| 9V Battery Box \ Click here to buy
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https://osoyoo.store/collections/arduino-robot-car-v2-0/products/hc02-bluetooth-module-for-osoyoo-robot-car?variant=22561056948342
https://osoyoo.store/collections/arduino-robot-car-v2-0/products/ir-remote-controller-for-arduino-v2-0-robot-car-model-2017003800?variant=31648389038191
https://osoyoo.store/products/mount-holder-for-ultrasonic-sensor?variant=31930533183599
https://osoyoo.store/products/replacement-chassis-for-osoyoo-model-3-robot-learning-kit-v2-model-2020001700
https://osoyoo.store/collections/parts-for-model-3-robot-car-for-arduino-model-2019015200/products/replacement-motor-for-osoyoo-model-3-robot-learning-kitmodel-2019015200
https://osoyoo.store/collections/parts-for-model-3-robot-car-for-arduino-model-2019015200/products/replacement-wheel-for-osoyoo-model-3-robot-learning-kitmodel-2019015200?variant=31816563687535
https://osoyoo.store/collections/parts-for-model-3-robot-car-for-arduino-model-2019015200/products/replacement-univesal-wheel-for-osoyoo-model-3-robot-learning-kitmodel-2019015200?variant=31816581316719
https://osoyoo.store/products/copy-of-9v-battery-case-for-arduino-v2-0-robot-carmodel-2019004800
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17 9V Battery il ” Click here to buy
18 | Phillips Screwdriver \\ Click here to buy
19 Hex Screwdriver - Click here to buy
20pin 15cm Female to P
20 / Click here to buy
Female Cable A
7pin 25¢cm Female to
21 ' Click here to buy
Female Cable
3pin 15cm Female to
22 Click here to buy
Female Cable
23 Rubberized Tape , Click here to buy
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https://osoyoo.store/products/7pin-25cm-female-to-female-cable-for-5-channel-tracking-module?variant=31930668220527
https://osoyoo.store/products/3pin-15cm-female-to-female-cable-for-voltage-meter?variant=31930683293807
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Screws & Nuts Listing

M1. 5%8 k’i'n M3 *10 Hex M3 Plastic
Screws % Screws Screws
L)
: = M3*10 M3 Plastic
E™ M1.5 Nuts g Je Screws Pillars
Tapping 4 |?3 M3 Nuts astic
Screws 4 Nuts
fi
MZ"“! Self M3*30+6 M3*20
Tapping Copper Pillars Copper Pillars
Screws
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Lesson 1: Basic Robot Car
Assembly

Objective

Welcome to the first lesson of Osoyoo Model-3 Robot Learning Kit!

In this “Hello World” version lesson, we will install the most important
framework of the robot car and program the car to do some simple movements.
If you have passed the test movement of this lesson, it means Arduino, motor
control module, motors, batteries, chassis and wire connections between
these parts are all functioning well.

As your experiments in future lessons are all based on the frame work of
Lesson 1, it is very important to test the installation and sample code in this
Lesson properly.

Parts and Devices
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No. Device Picture |Qty. Link
OSOYOO UNO R3(fully
1 (compatible with Arduino E 1 [Click here to buy
UNO R3)
OSOYOO Motor 7
2 b 1 [Click here to buy
Shield V1.0
3 Voltage Meter m 1 [Click here to buy
4 |Car Chassis 1 [Click here to buy
5 [Motor with wires 1 [Click here to buy
6 Wheels 2 [Click here to buy
7 |Universal Wheel @ 1 [Click here to buy
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https://osoyoo.store/products/osoyoo-motor-shield-v1-0?variant=31930520174703
https://osoyoo.store/collections/arduino-robot-car-v2-0/products/voltage-meter-for-arduino-v2-0-robot-carmodel-2017005300?variant=31648871121007
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8 |9V Battery Box : \ 1 |Click here to buy
9 9V Battery % ” 1 [Click here to buy
10 [Phillips Screwdriver \ 1 [Click here to buy
11 |[Hex Screwdriver - | 1 [Click here to buy
20pin 15cm Female 7
12 ﬁ% 1 |Click here to buy
to Female Cable S
3pin 15cm Female
13 1 |Click here to buy
to Female Cable

Hardware Installation

Step 1. Remove the protective film from the chassis:
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—_—

Remove
protective film

Step 2. Install the motor under the chassis with M3 Hex screws and nuts as
follow:

. . . .

00
oo
psdvon | osdvoo

It ",]
o 8
M3*10 Hex Screwsx2
¢ty

M3 nuts x2

e

M3*20 copper pillars x2
o T

M3*10 Hex Screwsx2

10
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Step 4. Install the universal wheel under the chassis with the M3 Hex screws:

o
; .
oo
e © osdvon

M3*10 Hex Screwsx2

—>

Step 5. Install OSOYOO UNO Board on the chassis with M3 plastic screws,
pillars and nuts:

M3 plastic screws x3

M3 plastic pillars x3

M3 plastic nuts x3

Step 6. Install the battery box on the chassis with M3 Phillips screws and nuts:

11
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M3*10 screws x4
ty by bty
M3 nuts x4

Step 8. Install the voltage meter on the chassis with M3 plastic screws, pillars
and nuts:

12
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M3 plastic screws x2

M3 plastic pillars x2

M3 plastic nuts x2

Connection

Step 1. Connect OSOYOO Motor Shield V1.0 with the motor:

HOO c:'o:: o @ 9:
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More detail about OSOYOO Motor Shield V1.0 please refer to this link:
https://osoyoo.com/2020/08/06/osoyoo-motor-shield/

Step 2. Connect OSOYOO Motor Shield V1.0 with the battery box:

-
-
-
=
=
-
=
=
=

al

0SOYOO Motor |
Shield V1.0

Voltage meter

3Pin 15cm female to
female cable

14
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Step 4. Install the wheels:

Wheels x2

Now hardware installation is almost done. Before we install the battery into the
box, we need to upload the sample code into Arduino first.

Software Installation

Q

Open-source Download Arduino IDE here:
Arduino % https://www.arduino.cc/en/Main/Software?setl
Software(IDE) ng=en

7 zip is a free

zip Download 7zip here for free
utility that Z| P https://www.7-zip.org/

un-zips zip files

Step 1:

Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please
skip this step).

Download Arduino IDE from the follow link, then install the software:
https://www.arduino.cc/en/Main/Software?setlang=en

15
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Download the Arduino IDE

Windows iraste
Windows e fas for non samin instal

ARDUINOD 1.8.5 Windows app -1 13

TN S0 L0 Db S0 TaRraard (1) MAE 3 aSy 09

Pkd T DR, TE L Mac 05 X 0.7 Uon of newet
indon, Meg O L v Linun, Tha sarviepament i
SO RS O S0

B . Lina 32 tizs

Thit softwdng LA D L3kd WAN dny Ardeing Doad LINLX 4 s

PR LD TN CATEE SLAM e pape o et Ll adod

Sonmre Code
Chascicoueres {sha1x)

Step 2:

Download https://osoyoo.com/picture/2WD_Car_V2.0/code/lesson-1.zip and
unzip it, you will see a folder called lesson-1.

Step3:

Connect UNO R3 board to PC with USB cable, open Arduino IDE, choose
corresponding board/port for your project.

Notice: Shut off your battery or Unplug your power adapter when upload
sketch code to Arduino.

File Edit Sketch [Touls Help
" Auto Format Ctrl+T
| Archive Sketch
sketch. sEp1B Fix Encoding & Reload
void setup() Manage Libraries... Ctrl+Shift+1
[/ BUE YRR il Monitor Ctrl+ Shift+M

1 Serial Plotter Ctrl+Shift+L

void leop() | WiFi101 / WiFiNIMA Firmware Updater

// put your|

Board: "Arduino/Genuino Uno”
Port: "COM3 [Arduino/Genuino Uno)"
Get Board Info

Programmer: "AVRISP mkII"

Burn Bootloader
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Step 4:

Click file -> click Open -> choose code “lesson-1.in0”, load the code into
Arduino, and then upload the sketch to the board.

E5) sketch_octlba
dit Sketch Tools Help

Mew Ctrl+ M
l Open... Ctrl+0

COpen Recent »

Sketchbook v

Examples p [0 FUR omee:

Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+S

b run repeatedly:

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

IGenuino Uno an COM3
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- T

 — | S——

lesson

h::le:'ine speedPink 5 // RIGHT PWM pin connect MODEL-X ENA el
#define RightMotorDirPinl 7 //Right Motor direction pin 1 to B
#define RightMotorDirPin2 8 //Right Motor direction pin 2 to ME
#define speedPinl & // Left PWM pin connect MODEL-X ENB

#define LeftMotorDirPinl 9 //Left Motor direction pin 1 to MOI

#define LeftMotorDirPin2 10 //Left Motor direction pin 1 to MOIL

R AR

id go Adwance (void) //Forward

digitalWrite (RightMotorDirPinl, LOW);

dig 1Write {(RightMotorDirPin2  H
digitalWrite (LeftMotorDirPinl,
digitalWrite (LeftMotorDirPin2  HIGE
analogWrite (apeedPinl, 200} ;

ogWrite (speedPinR, 200) ;7
}
void go Left(int t=0} //Turn left

4 | 1

nuino Unao o

File Edit Sketch Tools Help

lessont
hde:‘ine speedPinR 5 // RIGHT PWM pin connect MODEL-X ENA i‘
$define RightMotorDirPinl 7 //Bight Mptor direction pin 1 to }|
#define RightMotorDirPinz & //Right Motor direction pin 2 to b!E
#define speedPinl 6 // Left PWM pin connect MODEL-X ENB
$define LeftMotorDirPinl 9 /fleft Motor direction pin 1 to MOL.

#define LeftMotorDirPin2 10 //Left Motor direction pin 1 to

void go BAdwance (void) //Forward

{
digitalWrite {(RightMotorDirPinl, LOW);
digitalWrite (RightMotorDirPinZ , HIGH) ;
digitalWrite (LeftMotorDirPinl, LOW) 7

digitalWrite (LeftMotorDirPin2, HIGH) 7

analogWrice (speedPink, 200) ;

—

wvoid Left{int t=0) //T left i
yoid 4o ] AR Done Uploading

1| 1l |

nuino Uno o
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Testing

Disconnect Arduino from PC, please confirm that the power switch of the
OSOYOO Motor Shield V1.0 is off, put a 9V battery into battery box.

(make sure polar direction is correct, otherwise it can destroy your device and
cause fire hazard).

Put the car on the ground, turn on the switch of OSOYOO Motor Shield
V1.0, the car should go forward, then go backward, then left turn, then right
turn, then stop.

If the car does not move as per above mentioned result, you should check your
wire connection, 7 jumper caps on OSOYOO Motor Shield V1.0, battery

voltage (must over 7.2v).
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Lesson 2: IR Remote Controlled

Objective

In this tutorial, we will use Osoyoo Model-3 Robot Learning Kit to make a
simple remote controlled smart car. Once the car installation is completed, we
will use an Infrared Remote to control the car movements including go forward,

go back, left turn and right turn.

Parts and Devices

No.

Device

Picture

Qty.

Link
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1 IR receiver

= 2

Click here to buy

a8
o000
2 |IR remote controller 2e3 Click here to buy
8¢
3 |Hex Screwdriver - Click here to buy
20pin 15cm Female to F >
4 / Click here to buy

emale Cable

Hardware Installation

Step 1:

Install the smart car basic frame work as per Lesson 1. If you have already

completed installation in Lesson 1, just keep it as is.
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Step 2:
Add an IR receiver module onto the car. Install the IR receiver module with
2pcs M3 plastic screws, M3 plastic pillars and M3 plastic nuts as follow:

M3 plastic screws x2

M3 plastic pillars x2

M3 plastic nuts x2

Step 3:

Connect S-VCC-GND or the IR Receiver with D12-5V-GND of OSOYOO
Motor Shield V1.0, as the following photo: (Remember: DO NOT remove any
existing wires installed in Lesson 1)

111 Note:
Please separate 20pin jumper wires
(female to female) to 17pin and 3pin
which is used to connect IR receiver
with OSOYOO Motor shield V1.0

1

L pwr Gt
1 8 6
— g . L L L
- [—
4 J ] B B e
B IRRRRERRNN
g“
c1 B g
- RITHIITI]) o
[ JE! e
LI L L] [
1] Brs
"8 g r D3 D4

L ____J§]

I
+

K3
K2
e

i
20pin  17pin 3pin

OSOYOO Motor Shield V1.0

0SOYOO Motor IR Receiver
Shield V1.0
D12 S
5V Y
GND G

IR Receiver
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Software Installation

Open-source
Arduino
Software(IDE

)

Download Arduino IDE here:
https://www.arduino.cc/en/Main/Software
?setlang=en

7 zip is a free

zip .

- E I Download 7zip here for free
utility that _ :

un-zips zip Z| P https://www.7-zip.org/
files

Step 1:
Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please
skip this step).

Download Arduino IDE from the follow link, then install the software:
https://www.arduino.cc/en/Main/Software?setlang=en

Step 2:

Install IRremote library into Arduino IDE (If you have already installed
IRremote library, please skip this step)
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Download IRremote library from

https://osoyoo.com/picture/2WD_Car_V2.0/code/IRremote.zip, then import the
library into Arduino IDE (Open Arduino IDE-> click Sketch->Include
Library->Add .Zip Library)

& sketch_mari2a | Arduino 1.8.8

Verify/Compile Ctrl+R
Upload Ctrl+U
Upload Using Programmer  Ctrl+Shift+U

skei-:h;

void)| Export compiled Binary Ctrl+Alt+S
// e ik Manage Libraries... Ctrl+Shift+1
'
} AddFile... Arduino libraries
Bridge
vold loop () { EEPROM
// put your main code here Esplora
| Ethernet
| } Firmata
GSM
HID
Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor

SD

SP1

Servo

SoftwareSerial ho/Genuino Uno on COMS

Step 3:

Download https://osoyoo.com/picture/2WD_Car_V2.0/code/lesson2.zip
and unzip the download zip file lesson2.zip, you will see a folder called
lesson2.

Step 4:

Connect UNO R3 board to PC with USB cable, Open Arduino IDE -> click file
-> click Open -> choose code “lesson2.ino” in lesson2 folder, load the code
into arduino.

Notice: Shut off your battery or Unplug your power adapter when upload
sketch code to Arduino.
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I sketch_mar12a | Arduino LB,

[File] Edit Sketch Tools Help

New Ctrl+N

Open Recent »

Sketchbook » =
Examples *ip code here, to run once:

Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P

Print Ctrl+P
n code here, to run repeatedly:

Preferences Ctrl+Comma

Quit Ctrl+Q

Arduino/Genuino Uno on COMS

Step 5:

Choose corresponding board and port for your project,upload the sketch to the
board.

@ F-3wheel-lesson2 | Arduino 1.8.8 = | =
File Edit Sketch [Tools] — Upload the sketch

Hel

Auto Format Ctrl+T
| Archive Sketch
Fawhcalloss, Fixx Encoding & Reload
Manage Libraries... Ctrl+Shift+I I_A-l
Serial Monitor Ctrl+Shift+M &
Serial Plotter Ctrl+ ShiftsL

WiFi101 / WiFiNINA Firmware Updater

IBUard: "Arduino/Genuino Uno" L s

Port LR
Get Board Info
#include <IRr
IR_PI| Programmer: "AVRISP mkI" Fuino pin D2
IRrecv IR(IR B Bootiaader remoter
decode resulcearecouztor
#define speedPinR 5 // RIGHT PWM pin connect MODEL-X ENR
RightDirectPinl 7 //Right Motor direction pin 1 to MODEL-X IN1

RightDirectPin2 8 //Bight Motor direction pin 2 t©

speedPinl & /{ Left FWM pin connect MCDEL-X ENB

LeftDirectPinl 9 //Left Motor direction pin 1 to MODEL-X IN3

LeftDirectPin2 10 //Left Motor direction pin 1 to MODEL-X IN4 -
I | r

MODEL-X IN2

Uno on COMT
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Testing

Press IR controller keys to control the car movements:

Trouble shooting

Some user found that this IR remote does not work. The reason might be the
IR remote sends different button code which does not match our sample code.
In order to solve this problem. Please take following steps:

Step A) Get the IR code of each button in your IR remote.
Copy code from following link:

https://osoyoo.com/wp-content/uploads/samplecode/irdemo2.ino

Upload above sketch into your Arduino and open the serial monitor in your
upper-right corner.
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Press the “A” “¥” “>” “<" "OK" button in your remote, you will see their IR code
as following picture:

rrecy. enebleIRTn(); // enable input from TR receiver

T
void Loop ()
if lirreev. decode (hsignals)) {

Serial.printla(signals. value, HEX); e \‘|
irveev.resune ); // et the next =izl FEERELEE
1
'
[] Autaseroll Noline ending ~  2600baud +
|

Write down the IR code of your control buttons “A” “¥” “>” “<” “OK” button.
Step B) Replace the IR code in lesson 2 sketch file:

Open your Lesson 2 code again, then you will see following lines define the IR
CODE of each button:

#define IR_ADVANCE 0x00FF18E7 //code from IR controller “A” button
#define IR_BACK 0xO00FF4ABS //code from IR controller “¥” button
#define IR_RIGHT 0xO0FF5AAS //code from IR controller “>” button
#define IR_LEFT OxO0FF10EF //code from IR controller “<" button
#define IR_STOP 0x00FF38C7 //code from IR controller “OK” button
#define IR _turnsmallleft 0XOOFFBO4F //code from IR controller “#” button

Please change the value of each button in above lines to match the code
from Step A). If you don't know how to change, just send email to
support@osoyoo.info and give us the code of each button from Step A), | can
help you to change the code and email new sketch file to you.

Above method can also allow you to use other IR sending device (i.e TV
remote, DVD remote, air conditioner remote etc) to control the car. Just use
Step A) to get the key code of your remote and change the sketch file in Step
B), it will work.
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Lesson 3: Line Tracking

Objective

In this lesson, we will add a 5-line tracking sensor to the framework built in
Lesson 1. If you have not completed installation in Lesson 1, please
review Lesson 1

The software in this lesson will read data from the tracking sensors and
automatically guide the car to move along the black track line in the white

ground.

Parts and Devices

No. Device Picture Qty. Link
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2 Hex Screwdriver 1 |Click here to buy

7pin 25cm Female
1 [Click here to buy

1 [Tracking Sensor m 1 (Click here to buy
R

to Female Cable

Hardware Installation

Step 1:

Start the installation from previous status of Lesson 1 . If you have installed
Lesson 2, no need change anything, just keep the hardware wire connection
as is.
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Step 2:
Install the 5-line tracking sensor module under the car chassis with 2pcs
M3*10 hex screws, M3*30+6 copper pillars and M3 nuts as following:

hﬂ gﬁ

LA

M3*10 Hex Screwsx2

Step 3:

Connect GND-VCC pin of tracking sensor module to GND-5V of OSOYOO
motor shield V1.0; connect IR1, IR2, IR3, IR4, IR5 pins to AO, A1, A2, A3, A4
with 7pin 25cm female to female cable as the following photo shows:
(Remember: DO NOT remove any existing wires installed in Lesson 1)
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Tracking sensor module

Tracking sensor
module

Color s HIITELD

030Y00 Motor
Shisld V1.0 ) - S LLLLLLE S

CTTTTTTTT -
z - L] L]

seeeseee: YIeO O

7pin 25cm Female to Female Cable

Software Installation

Open-source Download Arduino IDE here:
Arduino w https://www.arduino.cc/en/Main/Software?setla
Software(IDE) ng=en
7zip is a freet ,
. . Download 7zip here for free
7P .u““ty .that Z| P https://www.7-zip.org/
un-zips zip files
Step 1:

Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please
skip this step).

Download Arduino IDE from the follow link, then install the software:
https://www.arduino.cc/en/Main/Software?setlang=en

Step 2:

Download http://osoyoo.com/picture/V2.0_Model 3 Robot/code/lesson3.zip,

unzip the download zip file lesson3.zip, you will see a folder called lesson3 .
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Step 3:

Connect UNO R3 board to PC with USB cable, Open Arduino IDE -> click file
-> click Open -> choose code “lesson3.ino” in lesson3 folder, load the code into
arduino.

Notice: Shut off your battery or Unplug your power adapter when upload
sketch code to Arduino.

[ Stctch_martza Arduinc 1.8.8

[[Fle] Edit Sketch Tools Help — =

| MNew Ctrl+N
Open Recent L4 i
Sketchbook 4 =
Examples 'hp code here, to run once:
Close Ctrl+W
Save Ctrl+S
Save As... Ctrl+Shift+5

Page Setup  Ctrl+Shift+P

Print Ctrl+P
n code here, to run repeatedly:

Preferences  Ctrl+Comma

Quit

Ctrl+Q

Arduino/Genuino Uno on COMS

Step 4:
Choose corresponding board/port for your project,upload the sketch to the
board.
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—
&9 lesson? | Arduino 1.8.8 o ],

File Edit Sketch [Tools| Help i v ) o
- - —Hpload the skete
[ Auto Format Ctrl+T

-

Archive Sketch
lessond Fix Encoding & Reload
#define Left | Manage Libraries... Ctrl+Shift+] =
Serial Monitor Ctrl+Shift+M ‘E‘
Serial Plotter Ctrl+Shift+L =

WiFiL01 / WiFiNIMA Firmware Updater

iy 1 1 " [
Sdecine ENA Board: "Arduine/Genuino Uno
2define ENB Pert: "COM1T7 (Arduino/Genuino Uno)" 3
Get Board Info

#define TURN |
fine SPEED) Programmer: "AVRISP mkIl" 12
#define MOVE_|

Burn Bootloader

String read sensor values()
{ int sensorvalue=8;
int sensor left,sensor center,sensor right;
sensor left= digitalRead(Left Pin};

uina Una an COM17

Step 5:

Adjust the sensitivity of tracking sensor modules. Turn on and hold the car and
adjust the potentiometer on the tracking sensor with cross screwdriver until
you get the best sensitivity status: the signal indicate LED light will turn off
when sensor is above white ground, and the signal LED will turn on when the
sensor is above black track.
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Testing

Prepare a black track (the width of the black track is more than 20mm and less
than 30mm) in white ground. Please note, the bend angle of track can’t be
larger than 90 degree. If the angle is too large, the car will move out of the
track.

Turn on the car and put the middle of tracking sensor module facing over black
track, and then the car will move along the black track.

34


https://www.amazon.com/dp/B08DHST88K?ref=myi_title_dp
https://www.amazon.co.uk/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.de/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.it/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.fr/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.es/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.co.jp/dp/B08DHGYG3F?ref=myi_title_dp
http://osoyoo.com/?p=32306

HSéYBD http://osoyoo.com/?p=32306
Lesson 4: Don’t Touch Me

Objective

In this lesson, we will install an ultrasonic sensor on the robot car and program
the car to keep some distance of object to move.

You must complete Lesson 1 (assembling the car) before you continue on with
this lesson.

//’ﬁﬁ

Parts and Devices

No. Device Picture Qty. Link

1 Ultrosonic Sensor 1 |Click here to buy
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2 Servo Motor 1 |Click here to buy

w .
Mount Holder for
3 1 |Click here to buy
Ultrasonic Sensor

4 | Buzzer Sensor Module 1 |Click here to buy

20pin 15cm Female to M“

5 & 1 |Click here to buy
Female Cable 4
Hardware Installation
Step 1:

Install the smart car basic frame work as per Lesson 1. If you have already
completed installation in Lesson 1, just keep it as is.
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Step 2:
Install servo motor at the front of car chassis with 2pcs M2.2*8 Self Tapping
Screws as following:

M2.2*8 Self Tapping

Screws x2 ,

Step 3:
Install ultrasonic module to mount holder with 4pcs M1.5*8 screw and M1.5
nuts

111]

oW W W

M1.5*8 screws x4

—_—

Step 4:
Install mount holder for Ultrasonic Module on servo motor with M2*4 Self
Tapping Screw.
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M2*4 Self
Tapping Screws x1

Step 5:
Install buzzer module on car chassis with 1pc M3 plastic screw, M3 plastic
pillar and M3 plastic nut.

Step 6:
Connect SG90 servo motor to OSOYOO motor shield V1.0 as following graph:
(Remember: DO NOT remove any existing wires installed in Lesson 1)
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D10 09

0SOYOO Motor
Shield V1.0

Servo motor

D11

Step 7:

0SOYOO Motor Shield V1.0

Servo motor

Connect ultrasonic module with OSOYOO motor shield V1.0 as below

connection diagram:
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Ultrasonic Module

0SOYOO Motor Ultrasonic
Shield V1.0 Module
5V VCC
D3 Trig
D2 Echo
GND GND

OSOYOO Motor Shield V1.0

RD GND SV

111111111
| IE]

L ¥ L
N WRs

5 ak =
] R4 = = .
v 2o x o @eeeeee -
= 1 00000000
' 00000000
GN Al A A2 A3 M A

Step 8:
Connect buzzer module with OSOYOO motor shield V1.0 as below connection

diagram.
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Software Installation

Open-source
Arduino
Software(IDE)

© .0

Download Arduino IDE here:
https://www.arduino.cc/en/Main/Software?setla
ng=en

7zip is a free
zip utility that
un-zips zip files

Download 7zip here for free
https://www.7-zip.org/
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Step 1:

Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please
skip this step).

Download Arduino IDE from the follow link, then install the software:
https://www.arduino.cc/en/Main/Software?setlang=en

Step 2:
Download https://osoyoo.com/picture/2WD_Car_V2.0/code/lesson4.zip,
unzip the download zip file lesson4.zip, you will see a folder called lesson4.

Step 3:

Connect Arduino UNO to PC with USB cable, Open Arduino IDE -> click file ->
click Open -> choose code “lesson4.ino” in lesson4 folder, load the code into
arduino. (Notice: Shut off your battery or Unplug your power adapter when
upload sketch code to Arduino.)

£ sketch_mar12a | Arduino 188 o 5 ]

[File| Edit Sketch Tools Help

| New Ctrl+N o
=
Open Recent » fha
Sketchbook 4 2

Examples 'ip code here, to run once:
Close Ctrl+W

Save Ctrl+S
Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P

Print Ctrl+P
n code here, to run repeatedly:

Preferences  Ctrl+Comma

Quit Ctrl+Q

Step 4:
Choose corresponding board/port for your project,upload the sketch to the
board.
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0sdvoo
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€3 lessond | Arduino 1.8.8 o[ B
T B Eiclp —Ipload the Sketch
v & B Auto Format Ctrl+T
'=.':‘_.,-§§§' r&nﬁ ] | uto Forma rl+
Archive Sketch
By Fix Encoding & Reload
#include <Ser| Manage Libraries... Ctrl+Shift+] *
e Serial Monitor Ctrl+ Shift+ M .
ne LET 2| —|
#define BUZZ | Serial Plotter Ctrl+Shift+L .
L WIFI101 / WiFiNINA Firmware Updater
IN2
it IBuard:"ArduinofGenuino Uno" 'I
T4 | Port: "COMI7 (Arduing/Genuino Uno)" 3|
ENR Get Board Info
ENB
Programmer: "AVRISP midl" L4
#define Echo | Burn Bootloader
#define Trig o = UG EOUNIC I Iy PIf COIC G GO OTe
#define TURN TIME 50
FAST_SEPEED 200
SPEED 120
TUEN_SEEED 200 =
2 = i—_ [ PN, o D My e ima i _r.[.[ l "
nuino Una on COMI7

Step 5: Ultrasonic sensor servo initial direction alignment
After power on the car, you will hear a long beep sound, then the servo will
make some movement and finally stops at a direction for 2 seconds.

During this first 2 seconds, you must make sure the Ultrasonic sensor(two
eyes) is facing straight forward.

If it is not straight forward, you should turn off the car immediately and remove
the sensor from servo, reinstall it and make it facing straight forward direction
as following picture. Otherwise the obstacle avoidance program will not work
properly.After adjusting sensor direction, power on the car again.

After hearing the long beep, the sensor should face front same as following

picture. If its direction is not straight forward, turn off the car and do direction
alignment again.
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Testing

Turn on the car, move object or your hand before ultrasonic module, and then
the car will move in some distance of object or your hand. when you close the
car, the car will move back, just as it says don’t touch me.

when object or your hand leave the ultrasonic module, the car will stop moving.
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Lesson 5: Obstacle Avoidance

Objective

In this lesson, you must complete lesson 4 before you continue on with this
lesson. we use the ultrasonic module to “see” obstacle and measure the
distance. If the distance is less than predefined threshold value, the buzzer will
beep and the car will turn around from the obstacle automatically.

Parts and Devices

No. Device Picture Qty. Link

1 Ultrosonic Sensor 1 |Click here to buy
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2 Servo Motor

Mount Holder for
3
Ultrasonic Sensor

1 |Click here to buy

1 |Click here to buy

4 | Buzzer Sensor Module 1 |Click here to buy

w .
20pin 15cm Female to %“

4 1 |Click here to buy

Female Cable 4

Hardware Installation

Install the smart car basic frame work as per Lesson 4 .If you have already
completed installation in Lesson 4, just keep it as is.
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Software Installation

Open-source Download Arduino IDE here:
Arduino % https://www.arduino.cc/en/Main/Software?setl
Software(IDE) ng=en

)

7zip is a freet .

. . Download 7zip here for free
zip utility that _ -
un-zips zip files Z| P https://www.7-zip.org/

Step 1:

Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please
skip this step).

Download Arduino IDE from
https://www.arduino.cc/en/Main/Software?setlang=en,then install the software.

Step 2:
Download https://osoyoo.com/picture/2WD_Car V2.0/code/lesson5.zip and
unzip the download zip file lesson5.zip, you will see a folder called lesson5.

Step 3:

Connect Arduino UNO to PC with USB cable, Open Arduino IDE -> click file ->
click Open -> choose code “lesson5.ino” in lesson5 folder, load the code into
arduino. (Notice: Shut off your battery or Unplug your power adapter when
upload sketch code to Arduino.)
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2D sketch_mar12a | Arduino 188

Edit Sketch Tools Help
MNew Ctri+MN

Ope Ctrl+ 0
Open Recent 4
Sketchbook ’

Examples ' p cod
Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+5

Page Setup  Ctrl+Shift«P
Print Ctrd+P

n code here, to run repeatedly:

Preferences Ctd+Comma

Quit

Ctrl+Q

enuine Uno an COMS

Step 4:

Choose corresponding board/port for your project,upload the sketch to the

board.

-

€3 lessans | Arduina 1.8.8 = |/ E

File

#de

Essdny Fix Encoding & Reload

#lnclude <Ser| Manage Libraries... Ctrl+Shift+1 =
#defir | : ; - E
a _:F.]e SEm_CE Serial Monitor Ctrl+Shift+M |_|
#define LPT 2|
$define BUZZ_| Serial Plotter Ctrl+Shift+L

01 WiFIL01 / WiFiNINA Firmware Updater

Nz —_— - -
el Teg |Board: "Arduine/Genuino Uno |
2define IN4 |Port: "COMLY (Arduine/Genuine Uno)” d|
#define ENA Get Board Info
#define ENB

Programmer: "AVRISP mid" 12

#define EChD—, Burn Bootloader
#define Trig_rsm———o 7 vrorooonro Ty procomcoe o oTe—
#define TURN TIME 50
#define FAST SPEED 200

#define SPEED 120
fine TURN_SPEED 200
#define BACK SFEED1 220

Edit Sketch Hel —Upload the sketch
: Auto Format Ctrl+T
Archive Sketch

BACK_SFEED2 30

MATTE TTWE  Tn

[0 | F

n COMIT7
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Step 5: Ultrasonic sensor servo initial direction alignment

After power on the car, you will hear a long beep sound, then the servo will
make some movement and finally stops at a direction for 5 seconds.

During this first 5 seconds, you must make sure the Ultrasonic sensor(two
eyes) is facing straight forward.

If it is not straight forward, you should turn off the car immediately and remove
the sensor from servo, reinstall it and make it facing straight forward direction
as following picture. Otherwise the obstacle avoidance program will not work

properly.

After adjusting sensor direction, power on the car again. After hearing the long
beep, the sensor should face front same as following picture. If its direction is
not straight forward, turn off the car and do direction alignment again.

Testing

Power on the car, if the ultrasonic module turn to front view position, that
means you no need adjust sensor position anymore. Just wait 5 seconds. If no
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obstacle is detected, the car will go forward.

If any obstacles is detected, the car will stop, the ultrasonic module will turn
from right to left to detect surrounding obstacle. The robot car will decide to
make left turn, right turn or backward according to obstacle sensor data and
our obstacle avoidance algorithm.

Sometimes your car might have collision and make your Ultrasonic sensor
position change, you must remember to do sensor direction alignment again
as Step 5: Ultrasonic sensor servo initial direction alignment.
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Lesson 6: Imitation Driving with

Bluetooth

Objective

In this lesson, we will use Mobile to control our robot car and make an imitation
driving. Since is a mock driving, we will use a virtual steering wheel and gear in
our APP to imitate their counterparts in real car.

You must complete Lesson 1 (assembling the car) before you continue on with

this lesson.

Parts and Devices

No.

Device

Picture

Qty.

Link

HC module

Click here to buy

51



https://www.amazon.com/dp/B08DHST88K?ref=myi_title_dp
https://www.amazon.co.uk/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.de/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.it/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.fr/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.es/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.co.jp/dp/B08DHGYG3F?ref=myi_title_dp
https://osoyoo.com/2020/05/22/osoyoo-model-3-v2-0-robot-car-lesson-1-basic-robot-car-assembly/
https://osoyoo.store/collections/arduino-robot-car-v2-0/products/hc02-bluetooth-module-for-osoyoo-robot-car?variant=22561056948342
http://osoyoo.com/?p=32306

ﬂSéYUD http://osoyoo.com/?p=32306

Hardware Installation

Step 1:

Install the smart car basic frame work as per Lesson 1. If you have already
completed installation in Lesson 1, just keep it as is.

Step 2:
Insert Bluetooth Module into OSOYOO motor shield V1.0 Bluetooth slot as

following graph (Remember: DO NOT remove any existing wires installed in
Lesson 1):
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Software Installation

Open-source Download Arduino IDE here:
Arduino % https://www.arduino.cc/en/Main/Software?setla
Software(IDE) ng=en

7 zip is a freet ,

. . Download 7zip here for free
P .Utmty .that Z|P https://www.7-zip.org/
un-zips zip files

OSOYo0 /;‘\ Search “OSOYOO imitation driving” in
imitation driving M

Google Play or Apple APP store

Robot APP ot

Step 1:
Install latest Arduino IDE (If you have Arduino IDE version after 1.1.16, please
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skip this step). Download Arduino IDE from the follow link, then install the
software.

https://www.arduino.cc/en/Main/Software?setlang=en

Step 2:
Download https://osoyoo.com/picture/2WD_Car V2.0/code/lesson6.zip and

unzip the download zip file lesson6.zip, you will see a folder called lesson6.

Step 3:

Connect Arduino UNO to PC with USB cable, Open Arduino IDE -> click file ->
click Open -> choose code “lesson4.ino” in lesson4 folder, load the code into
arduino. (Notice: Remove the bluetooth module and Shut off your battery or
Unplug your power adapter when upload sketch code to Arduino.)

| &%) sketch_mar12a | Arduino 1.8.8
[File| Edit Sketch Tools Help
| New Ctrl+N

Open... Ctrl+0

Open Recent »
Sketchbook »

Examples

Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+S

’up code here, to run once:

Page Setup  Ctrl+Shift+P

Print Ctrl+P
n code here, to run repeatedly:

Preferences  Ctrl+Comma

Quit Ctrl+Q

Step 4:
Choose corresponding board/port for your project,upload the sketch to the
board.
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.—@ lesson6 | Arduino 1.8.8 E@lﬁ1

File Edit Sketch [Tools| Help

Upload the sketch

Auto Format Ctrl+T
Archive Sketch

IEssane Fix Encoding & Reload
Manage Libraries... Ctrl+ Shift+1 ‘-.
Serial Monitor Ctrl+ Shift+ M E|
Serial Plotter Ctrl+Shift+L I

WIFL01 / WiFiNINA Firmware Updater

IBuard: "Arduing/Genuine Una" P[ e g
|Port: "COM17 (Arduing/Genuino Una)” H

Get Board Info

Programmer: "AVRISP midl" b

Burn Bootloader

int buttonState;

#define IN1 7 // Right Motor direction pin 1 to MODEL-X IN1

#define IN2 8 // Right Motor direction pin 2 to MODEL-X IN2

#define ENA & /fRIGHT FWM pin connect MODEL-X ENA i
1| m | 3

ing Uno an COMIT

Step 5: Install APP into your mobile phone:

1) Install APP on Android device as following

In Google Play store search APP name “OSOYOO imitation driving”, download
the APP as following and install it in your smart phone

If you can not use Google Play to find the APP, please Download the APP from
following link: https://osoyoo.com/driver/vicar.apk

Engine

Osoyos Balance Arduing Rebot

Toy Remote Control
BackDeveiope

B Aeduino Car

Aschsing Blutoath Controller

8]

2) Install APP on Apple 10S device as following
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In Apple APP store search APP name “OSOYOO imitation driving”, download
the APP as following and install it in your smart phone

osoyoo imitation driving. @ Cancel )

Osoyoo Imitation Driving...
s @

Explanation of APP Ul

(Ul is different between Android and 10S)

Bluetooth module

selector
Engine on/off Bluetooth
Exit APP toggle status bar
9 Engine @ 57 Searcid TO—
= -3 [ W2 tiessage
- Bluetooth
/ message screen
e i / ﬁ Forward/Backward
Direction Steering Wheel ¢ gear switch
{Only change angle as per your
mobile phone rotation angle)

el ..-.-.l-‘..‘__ 5 e

Shooting
button

Self-defined Pause button
function buttons

« BT Search button: When click this button, you will see a Bluetooth
device list which has been paired with your APP. Select HC-02 device to
connect the car. Once HC-02 is connected, Bluetooth Status will
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change from Disconnected to Connected. You can only control your car
when Bluetooth is connected.

« Engine toggle : When Engine toggle is set to OFF(white), car will stop
and all buttons in the APP will be disabled. When Engine toggle is set to
ON(red), car will start to move. All other movement control buttons will
active.

« Forward/Backward gear switch: This gear switch can control the car
is moving ahead or reverse like real car gear.

e F1,F2,F3,F4,F5 customized button: In this lesson, we only use F5
which pause the the car movement. The difference between F5 and
Engine OFF button is that Engine OFF button when touched, all other
buttons will be disabled. You should toggle Engine button again to
enable other button. On the other hand, when F5 is clicked, the car will
stop but all other buttons is still active. Even you do not touch any
button just change your cell phone angle position(like you move the
steering wheel), the car will move again.

« Direction Steering Wheel: When you rotate your mobile phone angle,
the steering wheel will change angle as per your mobile phone rotation
angle. This will make your car change direction. For example, when
steering wheel make clockwise rotation, car will move to left. Remember,
the steering and Forward/Backward gear should work together same as
you are driving a real car. For example, when you want back your car to
a right side packing lot, you need set Gear to R position and rotate your
steer to count-clockwise direction.

o Speed+: Make the robot car speed up
« Speed-: Make the robot car slow down
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Testing

Now you have installed your hardware and software for this lesson, let’s drive
our car!

Step 1) Put your robot car onto the ground and turn on the battery switch.

Step 2) Go to your mobile phone ->Setting ->Bluetooth setting and search a
Bluetooth device called HC-02, pair it with code 1234

Step 3) Open OSOYOO imitation driving Robot APP, Click BT Search button
and find the bluetooth you have paired

Step 4) Turn on Engine toggle, click Speed+ to make the robot speed up as
the robot car is very slow at first. And When you rotate your mobile phone

angle, your car will change direction.

Enjoy your driving!

58


https://www.amazon.com/dp/B08DHST88K?ref=myi_title_dp
https://www.amazon.co.uk/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.de/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.it/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.fr/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.es/dp/B08DHDYGZS?ref=myi_title_dp
https://www.amazon.co.jp/dp/B08DHGYG3F?ref=myi_title_dp
http://osoyoo.com/?p=32306

	Introduction
	Authorized Online Retailers
	Description
	Parts and Devices
	Lesson 1: Basic Robot Car Assembly
	Objective
	Parts and Devices
	Hardware Installation
	Connection
	Software Installation
	Step 1:
	Step 2:
	Step3:
	Step 4:
	Testing
	Lesson 2: IR Remote Controlled
	Objective
	Parts and Devices
	Hardware Installation
	Software Installation
	Testing
	Trouble shooting
	Lesson 3: Line Tracking
	Objective
	Parts and Devices
	Software Installation
	Testing
	Lesson 4: Don’t Touch Me
	Objective
	Parts and Devices
	Hardware Installation
	Software Installation
	Testing
	Lesson 5: Obstacle Avoidance
	Objective
	Parts and Devices
	Hardware Installation
	Software Installation
	Lesson 6: Imitation Driving with Bluetooth
	Objective
	Parts and Devices
	Hardware Installation
	Software Installation
	Explanation of APP UI 
	Testing

