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1. Introduction

The UCTRONICS smart robot car kit is a flexible vehicular kit particularly designed for
education, competition and entertainment purposes.

The kit has an intelligence built in so that it guides itself whenever an obstacle comes ahead
of it. An Arduino development is used to achieve the desired operation. With the help of a
small servo motor, it scans the area left and right in order to find the best way to turn. An
ultrasonic sensor unit is used to detect any obstacle ahead of it that sends a command to the
Arduino Board. Depending on the input signal received, the Arduino microcontroller
redirects the robot to move in an alternate direction by appropriately actuating the motors
interfaced to it through a motor driver IC.

When all the necessary components are getting together, a robot car comes up!

A robot is a machine that can perform some task automatically or with guidance. Robotics is
generally a combination of computational intelligence and physical machines (motors). Due
to their high level of performance and reliability, the robot gets the splendid popularity in
our daily life.

Come up, let’s go into a Robot World!
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1.1 Packing list

YV V. V V ¥V V VY

1pcs UNO R3 Board for Arduino
1pcs HC-SR04 Ultrasonic Sensor Module
1pcs Holder for HC-SR04
1pcs L293D Motor Drive Expansion Board
1pcs 9g micro servo motor
1pcs cable

1set Car Chassis Kits:

2pcs 65mm tire Wheels
2pcs Geared Motors (1:48)
1pcs Universal Wheel
1pcs Battery Container
1pcs Car Chassis

Screws+ Nuts

2. Parts Introduction

2.1 Uno R3 for Arduino

Smart Robot Car Kit for Arduino

This is the new Uno R3 for Arduino. In addition to all the features of the previous board, the

Uno now uses an ATmega 16U2 instead of the 8U2 found on the Uno (or the FTDI found on

previous generations). This allows for faster transfer rates and more memory. No drivers

needed for Linux or Mac (.inf file for Windows is needed and included in the Arduino IDE),
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and the ability to have the Uno show up as a keyboard, mouse, joystick, etc.

The Uno R3 also adds SDA and SCL pins next to the AREF. In addition, there are two new
pins placed near the RESET pin. One is the IOREF that allow the shields to adapt to the
voltage provided from the board. The other one is not connected and is reserved for future
purposes. The Uno R3 works with all existing shields but can adapt to new shields which use
these additional pins.

Note: The Uno R3 requires the Arduino 1.0 drivers folder in order to install properly on some

computers. We have tested and confirmed that the R3 can be programmed in older versions
of the IDE. However, the first time using the R3 on a new computer, you will need to have
Arduino 1.0 installed on that machine. If you are interested in reading more about the

changes to the IDE, check out the official Arduino 1.0 Release notes!

2.1.1 Specifications

Microcontroller: ATmega328

Operating Voltage: 5V

Input Voltage (recommended): 7-12V

Input Voltage (limits): 6-20V

Digital I/0 Pins: 14 (of which 6 provide PWM output)
Analog Input Pins: 6

DC Current per I/0 Pin: 40 mA

DC Current for 3.3V Pin: 50 mA

Flash Memory: 32 KB (ATmega328) of which 0.5 KB used by bootloader
SRAM: 2 KB (ATmega328)

EEPROM: 1 KB (ATmega328)

vV V.V ¥V ¥V ¥V ¥V V ¥V V VYV VY

Clock Speed: 16 MHz

2.2 HC-SR04 Ultrasonic Sensor Module with Bracket / Holder
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The HC-SR04 ultrasonic sensor module for Arduino is used for obstacle detection. Ultrasonic
sensor transmits the ultrasonic waves from its sensor head and again receives the ultrasonic

waves reflected from an object.

Start Pulse
T1L—

T0

Echo Time Pulse

Ultrasonic sensor general diagram
2.2.1 Working Principle

The ultrasonic sensor emits the short and high frequency signal. These propagate in the air
at the velocity of sound. If they hit any object, then they reflect back echo signal to the
sensor. The ultrasonic sensor consists of a multi vibrator, fixed to the base. The multi vibrator
is combination of a resonator and vibrator. The resonator delivers ultrasonic wave generated
by the vibration. The ultrasonic sensor actually consists of two parts; the emitter which
produces a 40kHz sound wave and detector detects 40 kHz sound wave and sends electrical

signal back to the microcontroller.

/A5 1. Emit
| | sound pulse

TR .
]'*7' I I'l
-\ it -

7\, 3. Receive echo

\

/

v
Ultrasonic working principle
The ultrasonic sensor enables the robot to virtually see and recognize object, avoid obstacles,

measure distance. The operating range of ultrasonic sensor is 2 cm to 450 cm.
2.2.2 Specification

Working Voltage: 5V(DC)

Static current: < 2mA

Output signal: Electric frequency signal
Output Voltage: 0-5V

Sensor angle: <= 15 degrees
Detection distance: 2cm-450cm

High precision: Up to 0.3cm

YV V V V VYV V VY V

Input trigger signal: 10us TTL impulse
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» Echo signal: output TTL PWL signal
» Mode of connection: VCC, trig (T), echo, GND
»  Using method:
(1) Supply module with 5V
(2) Output will be 5V while obstacle in range, otherwise it will be OV.
» Item size (mm): 44x20x15

2.2.3 Wiring diagram:

HC-SR04 Ultrasonic Sensor Module Arduino
VCC 5V
Trig A2
Echo A3
GND GND
®

This is a commonly used DC motor drive module, using L293D chip with small current DC

motor driver. The pins are made compatible with Arduino which is easy to use.

.
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2.3.1 Specification

>

2.4 SG90 9g micro small servo motor

Smart Robot Car Kit for Arduino

2 connections for 5V servos connected to the Arduino's high-resolution dedicated timer

- no jitter

Up to 4 bi-directional DC motors with 4 PWM speed regulation

Up to 2 stepper motor control, single / double step control, staggered or microstepping

and rotation angle control

4 H-Bridges: L293D chipset provides 0.6A per bridge (1.2A peak) with thermal

shutdown protection, 4.5V to 36V

Pull down resistors to keep motors in the state of rest during power-up

All module interfaces have been modified with XH2.54 ports as to make it much easier

and convenient to assemble the car.

With Arduino reset button

Voltage DC 3V
Current 100MA
Reduction rate

RPM (with tire) 100

Tire Diameter

Car Speed (M/minute) 20
Motor Weight (g)

Motor Size (mm)

Noise

DC 5V
100MA
48:1
190 240
66mm
39 48
50
70x22x18mm
<65dB

DC 6V
120MA

SG90 9g micro small servo motor is the main source of controlling action of the

remote-control model. The module is widely applied in the field of fixed wing, helicopter,

8
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gliding, small robot, manipulator model.
2.4.1 Specification

Size (mm): 23x12.2x29

» Torsional moment: 1.5kg/cm
» Working voltage: 4.2-6V
» Temperature range : 0 C°~55 C°
» Operating speed: 0.1 seconds /60 degree
» Dead band width: 10 microseconds

S

og €] (OV) GND
ol 5o (+5Y)
s = (PWM)

2.5 2WD Driver Motor Encoder Robot Smart Car Chassis Kits

LAY, m
)
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With the car platform, adding micro-controller (such as Arduino) and sensor modules, then
program it, a robot car comes up.
All the module interface has been modified with XH2.54 ports as to make it much easier and

convenient to assemble the car and reduce the chances for errors.
2.5.1 Specification

»  With a 4 AA battery container
»  Gear Motor reduction radio: 48:1

» Apply in distance measurement, velocity

10
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3. Pin Definition
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293D Motor Drive Expansion Board
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UCTRONICS®

4. W

iring

12
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5. Installation

5.1 Installation of the Car

Step 1: Install the deceleration DC motor

15
€ 4 X M3*30 round head screws
© 4XM3nuts
€® 2 XDCmotor
© 1 X Chassis

© 4 XT-type fastener
Note: Make sure each motor is installed in the correct direction

13
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Step 2: Fix the wheel

€ 2 XTires

14
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Smart Robot Car Kit for Arduino

Step 3: Install the hammer caster

f fg tro

10

1
1
1
1
1
1
?

4 X M3*6 round head screws
1 X Hammer caster

4 X M3*6 socket screws

4 X M3 nuts

o909

15
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Step 4: Install the battery container

2 X M3*6*4 countersunk head screws
1 X Battery container

2 X M3*6 socket screws

2 X M3 nuts

ool

16
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Step 5: Install the micro servo motor

€ 2 XM2*10 round head screws

€ 1 X9g micro servo motor
€ 2XM2nuts

17
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Step 6: Install the ultrasonic module

€ 2 X M2 self-tapping screws
&) 1 X Holder for HC-SR04

€ 1 X M2*4 round head screws
O 1 X Servo accessory

Note: Make sure the servo accessory is perpendicular to the
forward direction and the maximum right rotation angle and left
rotation angle are around the same. Then fix the servo accessory.

€ 1 X HC-SR04 Ultrasonic Module

18
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Step 7: Install the UNO R3 board
1

——— )

1
1
1
|
1
|
1
1
1
L
€ 4 X M3*6 round head screws : :
€ 1 X UNO R3 board for Arduino 1 ' i :
€ 4 XM3*6 socket screws ! I 1 I
[ &
O 4XM3nuts w : L O

20
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Step 8: Install the L293D motor drive expansion board

€ 1 X1L293D Motor Drive Expansion Board

21
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5.2 Wire Connection
» Connect the micro servo motor to the L[293D motor drive

expansion board

22
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» Connect the battery container to the L293D motor drive

expansion board

23
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» Connect the ultrasonic sensor module to the L293D motor drive

expansion board

24
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» Connect the deceleration DC motor to the L293D motor drive

expansion board

25
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6. Start Programing

6.1 Install Arduino IDE

Step 1: Go to the arduino.cc website and click Software. On the page, check the software list
on the right side under Download the Arduino Software

Download the Arduino IDE

Windows Installer
Windows 1P file for non admin install

ARDUINO 1.8.2 Windows app| Get 3 |

The open-source Arduino Software (IDE) makes it easy to

write code and upload it to the board. It runs on Mac OS X107 Lion or newer
Windows, Mac OS X, and Linux. The environment is

% written in Java and based on Processing and other open- ~
source software Linux 32 bits

This software can be used with any Arduino board Linux 64 bits

Refer to the Getting Started page for Installation Linux ARM

instructions.
Release Notes
Source Code
Checksums (sha512)

Find the one that suits your operation system and click to download. There are two versions
of Arduino for Windows: Installer or ZIP file. You're recommended to download the former

Step 2: Press the button “JUST DOWNLOAD" to download the software

Support the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this
contribution is not tax deductible). Learn more on how your contribution will be used.

5INCE MARCH 2015, THE ARDUIMNO IDE HAS BEEN DOWNLOADED
PR EERETR] TIMES. (IMPRESSIVE!) MO LONCER JUST FOR
ARDUINO AND CENUINC BOARDS, HUNDREDS OF COMPANIES
AROUND THE WORLD ARE USINMC THE IDE TO PROCRAM THEIR
DEVICES, INCLUDING COMPATIBLES, CLONES, AND EVEN
COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT WITH A
SMALL CONTRIBUTIOM! REMEMBER: OPEN 50URCE IS LOVE!

$3 $g $10 $25 $50 OTHER

CONTRIBUTE & DOWNLOAD

26
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Step 3: Double click the .exe file and the following window will show up. Click “I Agree”

= Agreemer

Please review the license agreement before installing Arduina, If you
o0l accept all terms of the agreement, dick I Agree.

[SNU LESSER GENERAL PUBLIC LICENSE

] »

Version 3, 29 June 2007
|Copyright (C) 2007 Free Software Foundation, Inc. <htip://fsf.org/=

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GMU Lesser General Public License incorporates the terms

and conditions of version 3 of the GMU General Public License, supplemented
It:n,-I the additional permissions listed below.

Cancel Mullsoft Install Systemn w3.0

Arduino Setup: Installation Options |

Next

Check the components you want to install and unchedk the components
.0l you don't want to install. Clide Next to continue.

Select components to install: Install Arduino software
Install USB driver
Create Start Menu shortout
Create Desktop shortout
Assodate .ino files

Space required: 413.6MB

Cancel Mullsaft Install System 3.0 < Back

27
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Step 4: Click “Browse” to choose the installation path or enter a directory at the Destination
Folder. Click “Install” to initiate installation

Arduino Setup: Installation Folder = | -

folder, dick Browse and select another folder. Click Install to start the

.:: Setup will install Arduino in the following folder. To install in a different
installation.

Destination Folder

ID:‘I,F'rngram Files (x86)VArduino Browse...

Space required: 418,6MB
Space available: 230,38GB

Cancel Mullsoft Install System »3.0 < Back |

Step 5: After the installing progress bar goes to the end, the “Close button” may be enabled
for some PC. Just click it to complete the installation

Arduino Setup: Installing l — | e |i:hj

o0 Extract: libusb0.sys
[

Show details

Cancel | Nullsaft: Install Systerm 3.0 < Back Close

28
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Step 6: Then a prompt appears. Select Always trust software for "Adafruit Industries" and
click “Install”

[3%) Windows Security ) | S|

Would you like to install this device software?

Name: Adafruit Industries LLC Ports (COM & LPT...

,’k’r Publisher: Adafruit Industries

il Always trust software from "Adafruit Industries”. Install | | Don'tInstall |

#' You should only install driver software from publishers you trust. How can | decide

which device software is safe to install?

Step 7: After the installation is done, click Close. Then an Arduino icon will appear on the

desktop:

&2 Arduino Setup: Completed

iy Completed
S

29
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6.2 Add Libraries

Step 1: Download and unzip the file

Smart Robot Car Kit for Arduino

https://github.com/UCTRONICS/Smart-Robot-Car-Arduino.git

VU UEDLIWLLUT], WEUSILE, Ul LUPILY PIUVIUEU.

4dd topics

D 84 commits ¥ 1 branch

© 0 releases 422 2 contributors

Branch: master v New pull request

~ UCTRONICS Update README.md
i BlueTooth Tool
m UCTRONICS_Smart_Robot_Car
i imge

[E) README.md

Create new file = Upload files = Find file Clone or download ~
e ——

Latest commit 1a4e75+ Dec 11, 2017

version 1.2.6 Dec 8, 2017
Update NECTest.ino Dec 8, 2017
version 1.2.6 Dec 11, 2017
Update README.md Dec 11, 2017

Step 2: Unzip the Smart-Robot-Car-Arduino and copy the UCTRONICS_Smart_Robot_Car

library to .\Arduino\libraries path

<« Program Files (x86) > Arduino » libraries v
t A SD Servo SpacebrewYun
o+
4
4
4
Temboo TFT UCTRONICS_S
mart_Robot_Ca
r
v WiFi
30
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Smart Robot Car Kit for Arduino

. H . « ” “ . H . ”
Step 3: Open Arduino IDE, click “Tools” -> " Board: Arduino/Genuino Uno” ->
« . . P
Arduino/Genuino Uno
@ Smart_Robot_Car_V1 | Arduino 1.8.5 = ] X
File Edit Sketch Tools Help
N B Auto Format Ctrl+T
Archive Sketch
Smart_Robot_C Fix Encoding & Reload
// UCTRONICS Serial Monitor Ctrl+Shift+M A
//Before usif Serial Plotter Ctrl+Shift+L  rary
! fehi i
//vhich are WiFi101 Firmware Updater
// This demo A
o ke | Board: "Arduino/Genuino Uno* | 3 Boards Manager...

Port 1
Get Board Info

Arduino AVR Boards

Arduino Yin

Arduino/Genuino Uno I

Programmer: "Parallel Programmer”
Arduino Duemilanove or Diecimila

Burn Bootloader

Arduino Nano

Arduino/Genuino Mega or Mega 2560

Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH

Arduino/Genuino Micro

=de

fine leftFactor 10

define rightFactor 5

ine speedSet 130
efine TURN_DIST 30

Arduino Esplora
Arduino Mini
Arduino Ethernet
Zinclude <Servo.h>
#include <UCNotor.h>

Arduino Fio

Arduino BT

LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor

Arduino Gemma

afine TRTG PTN A2

Adafruit Circuit Playground

Step 4: Click “Tools” to select the serial port

& Smart_Robot_Car_V1 | Arduino 1.8.5 3 [m] X
File Edit Sketch Tools Help
’ Auto Format Ctrl+T
Archive Sketch
Smart_Robot_d Fix Encoding & Reload
// UCTRONICS Serial Monitor Ctrl+Shift+M ()
//Before usii Serial Plotter Ctrl+ShiftsL  rary
//vhich are WiFi101 Firmware Updater
// This demo
I hideor Yank Board: "Arduino/Genuino Uno” >
rp'ort ] 3 Serial ports
Get Board Info COM3
Programmer: "Parallel Programmer® I SoNEE Wicuino/isepuinodino) l
Burn Bootloader
#define leftFactor 10
#define rightFactor 5

speedSet 130
= TURN_DIST 30

Zinclude <Servo.h>
#include <UCHotor.h>

Arduino/Genuino Uno on COM21

31
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Smart Robot Car Kit for Arduino

Step 5: Click “File” to select the library
Please note that the UCTRONICS smart robot car V1 supports smart mode, UCTRONICS
smart robot car V2 supports Bluetooth control and IR control. So you should choose V1.

€ Smart_Robot_Car_ V1 | Arduino 1.8.5 — o X
File Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+O
Open Recent
Sketchbook >|Car demo (C)2017 2
i A Iy
Close Ctrl+W 11.ArduinolSP >
Save Ctrl+S Examples for any board
Save As..  Ctrl+Shift+S Adafruit Circuit Playground >
Page Setup  Ctrl+Shift+P AfMoton %
Print Ctrl+P ArduCAM -
Arducam_Smart_Robot _Car >
Preferences Ctrl+Comma ArduCAM Touch
Quit ctrl+Q Arduino-SerialCommand
Bridge >|
#define leftFactor 10 Ezpces 3
z#define rightFactor 5 Ethernet >
Firmata >
#define speedSet 130 GSM i
Zdefine TURN_DIST 30 Lauideryste!
Robot Control >
Robot Motor >
#include <Servo.h> RobotGar )
#include <UCMotor.h> I g
Servo
£ SpacebrewYun
Stepper
Temboo
TFT
| UCTRONICS Smart Robot Car MotorTest
WiFi
RETIRED

Examples for Arduino/Genuino Uno

EEPROM >

ultrasonicTest

Step 6: Compile and upload

@ Smart_Robot_Car_V1 | Arduino 1.8.5 4 O
Ejle Edit §ket§h Iocls”ﬂrer!p

Smart_Robot_Car_V1

// UCTRONICS Smart_Robot_Car demo (C)2017

//Before using this demo, you shold install UCMotor library
//which are in the InstallLibrary folder.

// This demo support smart mode .

//video link: https://voutu. be/0FB7]-Qzcag

Zdefine leftFactor 10

zdefine rightFactor 5

Zdefine speedSet 130
Zdefine TURN_DIST 30

#include <Servo.h>
#include <UCMotor.h>

Smart_Robot_Car V2
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For examples and documentation, please visit:
https://github.com/UCTRONICS/Smart-Robot-Car-Arduino.git

If any problems or suggestions for the tutorial or the robot car, please feel free to contact us

by following ways:

Website: www.uctronics.com

Email: support@uctronics.com

Tel: +86 025 84271192
Skype: fpgadu

33
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