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Abgtract

Object detection and tracking are important and challenging tasks in many computer vision
applications such as surveillance, vehicle navigation, and autonomous robot navigation.Object
detection based techniques is the most popular choice to detect stationary foreground objects because
they work reasonably well when the camera is stationary and the change in ambient lighting is gradual,
and they also represent the most popular choice to separate foreground objects from the current
frame.This paper illustrates the application of the color detection technique using MATLAB
algorithms, to control the state of the output pins of an Arduino (AT mega 328) and aso to control the
movements of Bot.This gives an example of implementing Bounding Box algorithm and use of the
simple color detection technique and other ‘REGIONPROPS’ parameters we can control the outputs of
an Arduino board and aso control the Bot.Service robots directly interact with people, so finding a
more natural and easy user interface is of fundamental importance. While earlier works have focused
primarily on issues such as manipulation and navigation in the environment, few robotic systems are
used with user friendly interfaces that possess the ability to control the robot by natura means. To
facilitate a feasible solution to this requirement, we are implementing a system through which the user
can give commands to a robot using colored tip of finger. Through this method, the user can control or
navigate the robot by using finger with color tip, thereby interacting with the robotic system. The
command signals are generated using image processing. These signals are then passed to the robot to
navigate it in the specified directions through the Arduino.
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1.2. Product Design Overview

Chapter 1

| ntr oduction

10




In today’s age, the robotic industry has been developing many new trends to increase the efficiency,
accessibility and accuracy of the systems. Basic tasks could be jobs that are harmful to the human,
repetitive jobs that are boring, stressful etc. Though robots can be a replacement to humans, they still
need to be controlled by humans itself. Robots can be wired or wireless, both having a controller
device. Both have pros and cons associated with them. Many systems exist that are used for controlling
the robot through gestures. Some gesture recognition systems involve adaptive colour segmentation ,
hand finding and labelling with blocking, morphological filtering, and then gesture actions are found
by template matching and skeletonising. This does not provide dynamicity for the gesture inputs due to
template matching. Another system uses machine interface device to provide real -time gestures to the
robot. Analog flex sensors are used on the hand glove to measure the finger bending, also hand position
and orientation are measured by ultrasonics for gesture recognition. This system though is not very cost
effective.

Beyond controlling the robotic system through physical devices, recent method of object detection
control has become very popular. The main purpose of using colored finger tip is that it provides a
more natural way of controlling and provides a rich and intuitive form of interaction with the robotic
system.

1.1. Problem Statement

Thus, we can summarize our project as follows. the main aim of this project is to design a prototype that
can be used in robot vison system. Using the camera to detect the colored object and anayze its

movements to drive the robot.

1.2. Product Design Overview

We use colored object movements for robot control. For the simplicity and to make a prototype, we are
going to design a small, motorized platform. We will use serial communication to communicate
between the camera and the microcontroller. The microcontroller will be placed on the robot which
will be connected to the motors, driving the robot in the direction as per the movements of the colored
object.

11
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Web PC Arduino Wireless module
ebcam | | (MATLAB — U . (using Bluetooth —
Platform) no HC-05 module)

Robot

Figure 2.1 Block Diagram of Project

So, now we will have alook at the overall code structure of our algorithm and the logic behind the

decision making.

There are two parts in the code structure. The first part is to detect the object movements and the other

part isto drive the motors. The code structure can be explained in the followin g steps:

2.1. Initialization

Initially we set up the serial communication that will be used later for the interface between MATLAB

and the controller, the video capture and the program variables.

2.2.  Image Processing

The web cam is used as image capturing device. Here the device takes snapshots continuously
after apredefined very short interval of time. Due to human’s perception of vision these snapshots
taken within a very short period of time and displayed continuously might look as a continuous
image i.e. video. Depending on the processing speed of the computer being used, this interval for
taking snapshotsis adjusted.

13




2.3. Detection

Colored object is detected using Bounding Box algorithm.[1][2]Centroid of the detected object is
calculated. Now after detecting the object movements, we have to come up with a decision algorithm
that will help the controller to drive the motors accordingly.

Figure 2.3.1 Object Detection

2.4. Motion

Now after detecting the object movements, we have to come up with a decision algorithm that will

help the controller to drive the motors accordingly.

2.5.  Serial Communication

Now according to the detected command, the MATLAB application will transmit L, R, F or B for
left, right, forward and backward respectively to the controller which will drive the motors.

14




Chapter 3

System Design
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4.1 ArduinoBoard (UNO)

¢ i
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Figure4.1  Arduino Uno Pin Outs™

The Arduino Uno is a microcontroller board based on the ATmega328. It has 14 digital input/output
pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal oscillator, a USB
connection, a power jack, an ICSP header, and a reset button. It contains everything needed to support
the microcontroller; simply connect it to a computer with a USB cable or power it with an AC-to-DC
adapter or battery to get started. The Uno differs from all preceding boards in that it does not use the
FTDI USB-to-seria driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial

converter.
Table 4.1 Arduino Uno Specifications
Microcontroller ATmega328
Operating Voltage 5V
Input V oltage (recommended) 7-12V
Input Voltage (limits) 6-20V
Digita /0O Pins 14 (of which 6 provide PWM output)
Anaog Input Pins 6
DC Current per I/0 Pin 40 mA
DC Current for 3.3V Pin 50 mA
Flash Memory 32 KB of which 0.5 KB used by boot |oader
SRAM 2KB
EEPROM 1KB
Clock Speed 16 Hz

20




4.2. Motor Driver

L293D is a typica Motor driver or Motor Driver IC which alows DC motor to drive on either
direction. L293D is a 16-pin IC which can control a set of two DC motors simultaneously in any
direction. It means that you can control two DC motor with a single L293D IC. Dual H-bridge Motor
Driver integrated circuit (IC).

It works on the concept of H-bridge. H-bridge is a circuit which allows the voltage to be flown in either
direction. As you know voltage need to change its direction for being able to rotate the motor in

clockwise or anticlockwise direction, hence H-bridge IC areideal for driving a DC motor.

In a single 1293d chip there two h-Bridge circuit inside the IC which can rotate two dc motor
independently. Due its size it is very much used in robotic application for controlling DC motors.

Given below is the pin diagram of aL293D motor controller.

There are two Enable pins on 1293d. Pin 1 and pin 9, for being able to drive the motor, the pin 1 and 9
need to be high. For driving the motor with left H-bridge you need to enable pin 1 to high. And for
right H-Bridge you need to make the pin 9 to high. If anyone of the either pinl or pin9 goes low then

the motor in the corresponding section will suspend working. It’s like a switch.

21




L 293D Pin Diagram

Enable 1.2 Vce
Input 1 Input 4
Output 1 Output 4
GND GND
GND GND
Output 2 Output 3
Input 2 Input 3

Vcec 2 Enable 3.4

O - O -
/\

Vcea

Figure4.2.2 Interna Circuit of L293D [”
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4.3. BOT

4.3.1. Chassis

Fiberglass is an outstanding material for creating specific shapes that would be nearly impossible to make
from metal or wood. It is also extremely strong and rigid once set, as well as waterproof. The process
involves laying afiberglass cloth and then applying a two-part resin on top of the cloth. It only takes about

1 hour to harden, but it does make some strong fumes.

Figure4.3.1 ChassisTop View

Figure4.3.2 ChassisFront View

23




4.3.2. DC Motor

Figure4.3.3 DC Motor

Thisis a 300 RPM low cost single shaft straight DC geared motor. It is most suitable for light weight

robot requiring small power. This motor can be used with 69mm Diameter Whed for Plastic Gear

Motors and 87mm Diameter Multipurpose Wheel for Plastic Gear Motors.

Drive shaft has clutch for non-continuous protection from overload which protects gears from the

sudden overload. Motor runs smoothly from 2V to 12V and gives wide range of RPM, and torque.

Table below gives fairly good idea of the motor’s performance in terms of RPM, no load current as a

function of voltage and stall torque, stall current as a function of voltage.

Features:

1

o U~ W N

Cost effectiveness of the injection-molding process.

Elimination of machining operations.

Low density: lightweight, low inertia.

Uniformity of parts.

Capability to absorb shock and vibration as a result of elastic compliance.

Ability to operate with minimum or no lubrication, due to inherent lubricity.

24




7.
8.
9.

Relatively low coefficient of friction.
Corrosion-resistance; elimination of plating, or protective coatings.

Quietness of operation.

10. Tolerances often less critical than for metal gears, duein part to their greater resilience.

11. Consistency with trend to greater use of plastic housings and other components.

Limitations:

1

Less load-carrying capacity, due to lower maximum allowable stress; the greater compliance of
plastic gears may also produce stress concentrations.

Plastic gears cannot generally be molded to the same accuracy as high-precision machined
metal gears.

Plastic gears are subject to greater dimensional instabilities, due to their larger coefficient of
thermal expansion and moisture absorption.

Reduced ability to operate at elevated temperatures, as an approximate figure, operation is
limited to less than 120°C. Also, limited cold temperature operations.

Initial high mold cost in devel oping correct tooth form and dimensions.

Can be negatively affected by certain chemicals and even some lubricants.

Improper molding tools and process can produce residual internal stresses at the tooth roots,
resulting in over stressing and/or distortion with aging.

Costs of plastics track petrochemical pricing, and thus are more volatile and subject to increases

in comparison to metals.

4.3.3. Caster Wheel

A caster (or castor) is an undriven, single, double, or compound wheel that is designed to be mounted

to the bottom of alarger object (the "vehicle") so as to enable that object to be easily moved. They are

available in various sizes, and are commonly made of rubber, plastic, nylon, auminum, or stainless

Steel.

25




Figure4.3.4 Caster Wheel
4.4 Bluetooth Module HC-05

Figure4.4.1 Bluetooth Module

HC-05 module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for transparent
wireless serial connection setup. Seria port Bluetooth module is fully qualified Bluetooth V2.0+EDR
(Enhanced Data Rate) 3Mbps Modulation with complete 2.4GHz radio transceiver and baseband. It
uses CSR Blue core 04-Externa single chip Bluetooth system with CMOS technology and with AFH
(Adaptive Frequency Hopping Feature). It has the footprint as small as 12.7mmx27mm. Hope it will

simplify your overall design/development cycle.

26




Specifications:
Har dwar e features

Up to +4dBm RF transmit power.

Low Power 1.8V Operation, 3.3to 5V I/0.
PIO control.

UART interface with programmable baud rate.
With integrated antenna.

vV V. V V VY VY

With edge connector.

Softwar e features

» Slave default Baud rate: 9600, Data bits: 8, Stop bit: 1, Parity: No parity.

» PIO9 and PIO8 can be connected to red and blue led separately. When master and slave are paired,
red and blue led blinks 1time/2sin interval,

While disconnected only blue led blinks 2times/s.

Auto connect to last device on power as default.

Permit pairing device to connect as default.

Auto pairing PINCODE:”1334” as default.

VvV V V V V

Auto reconnect in 30 min when disconnected as aresult of beyond the range of operation.

Information of Package

The PIN definitions of HC-03, HC-04, HC-05 and HC-06 are kind of different, but the package size isthe
same: 28mm * 15mm *2.35mm. The following figure 1 is a picture of HC-06 and its main PINs. Figure

2 isapicture of HC-05 and itsmain PINs.

27




ol 102 32)
LED1(31)

Figure4.4.2 Various Pins of Bluetooth HC-06 and HC-05!%

Pin out Configuration
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Figure4.4.3 Pin Out of Bluetooth

Application Circuit

MICROCONTROLLER MODULO
BLUETOOTH

DISCONMNECTED=MASTER OR SLAVE

Figure4.4.4 Connection of Microcontroller and Bluetooth!®

29




o ~c W NP

4.4.1 How to Configure Bluetooth HC-05

For our project we have used two HC-05 Bluetooth modules. One will be located at Transmitter
Section and other will be place on BOT to receive the data. For this we have configured both HC-05.
One is configured for master mode which will transmit the data and other is configured in slave mode
which will receive the data. The hc-05 placed at Transmitter section is act as master and the one on

BOT isact as Slave.
Now let us understand how we have configured the HC-05.
Most probably for any HC-05 module any following pins are so much imp for working.

GND
VCC
RX
X
KEY

For any HC-05 to configure we have to put it AT command mode. We have done this by following
steps.

1) First of al downloaded the code from following link and burned it in the arduino
http://mww.instructabl es.com/id/M odify-The-HC-05-Bluetooth-M odule-Defaults-Using-
A/step2/The-Arduino-Code-for-HC-05-Command-M ode/

2) Then make connection as follows

HC-05 GND --- Arduino GND Pin
HC-05 VCC (5V) --- Arduino 5V
HC-05 TX --- Arduino Pin 10 (soft RX)
HC-05 RX --- Arduino Pinl1 (soft TX)
HC-05 Key (PIN 34) --- Arduino Pin 9

YV V. V V V
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3) If key pin out is not there then there will one switch which will act as key.

4) Now to put the HC_05 in command mode first remove the VCC Pin. Then press the button on
HC-05 which is key button. Keep it pressed then apply VCC to HC-05 then release the button.
So due to this HC-05 will enter in AT command mode this will be indicated by LED which will
start blinking slowly

5) By making these connections open the serial monitor on arduino IDE. Select the baud rate
9600. And send serially AT. If connections are correct then we will get reply OK.

This means we have successfully putted the HC-05 in AT command mode.

6) Now there are so many AT commands available for HC-05. But Some of the important that we
have used are as follows
a AT+NAME

b. AT+ADDR
c. AT+ROLE

d. AT+PSWD
e. AT+BIND

f. AT+CMODE
g. AT+UART

comé o=
| Send

Enter AT commands:
OK
+ADDR:2014:4:101361
OK

+ROLE:1

OK

+PSWD:1234

OK
+BIND:2014:12:30598
OK

+CMOD: 0

OK

+UART:38400,0,0

CK

|¥#] Autoscroll BothNL & CR  + | 9600 baud -

Figure4.4.5 Output Screen while configuring Bluetooth
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a AT+NAME
i.  BY using this command we can change the name of HC-05.
ii. E.g. AT+NAME=emocbot

b. AT+ADDR
i. By using this command we can find the 48 bit MAC address of HC-05. This MAC
address is very important for auto pairing
ii. E.g.AT+ADDR
lii.  Response- 12: 34: 56: ab: cd: ef

c. AT+ROLE
i.  Now thiswill decide the role of HC-05 whether it is Master or Slave
ii.  AT+ROLE=0; HC-05will act as Slave
iii.  AT+ROLE=1; HC-05 will act as Master

d. AT+PSWD
i. By using this command we can set the password for pairing. For auto pairing password
for both modules should be same. Default it <1234°.
ii. E.g. AT+PSWD=0000

e. AT+BIND
i. By using this command we can tell the master that to which slave u have to connect. For

this we have to add slave’s mac address in master. This is done by using this command.

ii. E.g. AT+BIND=1234, 56, abcdef

f. AT+CMODE

32




i.  This will ensure the function of master. This will tell master whether to connect only
specified mac address which is putted using BIND or to connect any module.
ii.  AT+CMODE=0; connect to the specified address
iii.  AT+CMODE=1; connect to any available slaves

g. AT+UART
i. By using thiscommand we can change the baud rate of data transmission of HC-05.
ii. E.g AT+UART= 38400
Thus By using al this steps we have configured HC-05 Bluetooth Module.

4.5 Power Supply

HIGH-WATT (HW) 9v Batteries

Figure 4.5 HW Batteries

Description:

» Usethem for Toys, Electronic Equipment, Radio's and other devices that requires this battery size!

» This battery is ahigh capacity & low cost solution for many electronic devices.

» Itisused with its specific battery snap, connector or clip.

» Sedledin original package
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Table4.5

HW Battery Specification

Model 6F22M

System Zinc Carbon

Nominal Voltage(V) Vv

Discharge Resistance(Q): 620

Cut-off Voltage(V) 54

Discharge time 270HM,9HOURS

Jacket Metal

Operating Temperature Range (deg. C)** —20to +85
Weight (g)*** 2.0

Dimensions 26.5H x485W x 17. 5L (mm)
CERTIFICATION ULCEROHSIS09001~2000

*Nominal capacity indicates duration until the voltage drops down, when discharged at a nominal

discharge current at 20 deg. C.

** \When using these batteries at temperatures outside the range of 0 to +40 deg. C, please check in

advance for conditions of use.

*** Dimensions and weight are for the battery itself, but may vary depending on the shape of terminals

or other factors.
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51 Matlab
5.1.1. Why Matlab?

5.2. Arduino
5.2.1 Why Arduino?

5.2.2 How touseArduino?

Chapter 5

Softwar e Design
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5.1 Matlab

4 MATLAB 7.5.0 (R2007b) -0
File Edit Debug Distributed Desktop Window Help

S| % B2 o &0 B | @ curentDirectory:| CAUsers\Akshay\DocumentMATLAB v | [..] &1

Shortcuts (@] Howto Add (2] What's New

Current Directory '*= 0 » X Workspace | Editor - A\projet code- 1\redObjectTrack.m » 02 %
| & - NS H| B2 oS dAesrn|B-808 8B B | s s v BOmE =0 -
Al Files Type Size Date Madified Des{ o [CB @B | - [10 |+ | = |11 | x |o%® |0
« x
) ob.m -file 3 KB 10/2814 10:32 AM [ca 1 - a = imaghwinfo: ~ [
2= [camera name, camera_id, format] = getCamsralnfo(a);
3
4
5
8
7=
8
< % Set the propsrtiss of the video objsct
10 -  setivid, 'Frame igger', Inf):
11 - setivid, 'Re rab' )
1z =  vid.FrameGrabInterval = S5;
< >
13
Command History w02 x |14 sstart the video aguisition here
%-- 10/28/14 10:16 AM —-% = starc (vid)
28/14 10:35 AM —-3 18
8/14 11:33 AN ——% 17 % Set a loop that stop after 200 frames of aquisition ©
©/14 £:25 AN --% < >
2:35 FM ——%
Command Windew e
2/12/15 2:44 PN —-% @ New to MATLAB? Watch this Video, see Demas, or read Getting Started. x
=
. . - &
: 3/18/15 10:03 AM - right
~%-— 4/20/15 1:37 PH ——% right
ans =
red chisct detectad:)
> v
4 Start OVR

Figure5.1 Matlab Interface

5.1.1. Why Matlab?

A very large (and growing) database of built-in agorithms for image processing and computer
vision applications

MATLAB allows you to test algorithms immediately without recompilation. You can type
something at the command line or execute a section in the editor and immediately see the results,

greatly facilitating algorithm development.
The MATLAB Desktop environment, which allows you to work interactively with your data, helps

you to keep track of files and variables, and simplifies common programming/debugging tasks.
The ability to read in awide variety of both common and domain-specific image formats.

The ability to call external libraries, such as OpenCV

Clearly written documentation with many examples, as well as online resources such as web
seminars ("webinars").

Bi-annual updates with new algorithms, features, and performance enhancements

If you are already using MATLAB for other purposes, such as simulation, optimation, statistics, or
data analysis, then thereis avery quick learning curve for using it in image processing.
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The ability to process both still images and video.

Technicalsupport from a well-staffed, professional organization (assuming your maintenance is up-
to-date)

» A large user community with lots of free code and knowledge sharing

> The ability to auto-generate C code, using MATLAB Coder, for a large (and growing) subset of
image processing and mathematical functions, which you could then use in other environments,

such as embedded systems or as a component in other software.

5.2. Arduino IDE:

& final | Arduino 10.1 o DY
File Edit Sketch Tools Help

void setup() // run once, when the sketch starts

}

void loop()

{
if (Serial.available()>0)
{

char in=Serial.read();

if{in=='R' || in=='r')
Fetal S AR L
{

//digitalirite (13, HIGH) ; B
Serial.vrite('R');

i

else if(in=='l' || in=='1")

Figure5.2.1 Arduino IDE Interface

The open-source Arduino software (ide) makes it easy to write code and upload it to the board. It runs
on windows, mac os x, and Linux. The environment is written in java and based on processing and
other open-source software. This software can be used with any Arduino board.
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5.2.1. Why Arduino?

>

5.22.

It is an open-source project, software/hardware is extremely accessible and very flexible to be

customized and extended.

It isflexible, offers a variety of digital and analog inputs, SPI and serial interface and digital
and PVWM outputs.

It iseasy to use, connects to computer via USB and communicates using standard seria protocol,
runs in standalone mode and as interface connected to PC/Macintosh computers.

How to use Arduino?

1) Get an Arduino board and USB cable
2) Download the Arduino environment
3) Connect the board

4) Install the drivers (CP210x)

5) Launch the Arduino application

6) Open the code to upload

7) Select your board

8) Select your serial port

9) Upload the program
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1) Get an Arduino board and USB cable
Y ou can using an Arduino Uno, Arduino Duemilanove, Nano, Arduino Mega 2560 , or Diecimila.

Y ou aso need a standard USB cable (A plug to B plug): the kind you would connect to a USB printer,
for example. (For the Arduino Nano, you'll need an A to Mini-B cable instead.)

Figure5.2.2  Arduino Board Figure5.2.3 USB Cable

2) Download the Arduino environment

When the download finishes, unzip the downloaded file. Make sure to preserve the folder structure.

Double-click the folder to open it. There should be afew files and sub-foldersinside.

3) Connect the board

The Arduino Uno, Mega, Duemilanove and Arduino Nano automatically draw power from either the
USB connection to the computer or an external power supply. If you're using an Arduino Diecimila,
you'll need to make sure that the board is configured to draw power from the USB connection. The
power source is selected with a jumper, a small piece of plastic that fits onto two of the three pins
between the USB and power jacks. Check that it's on the two pins closest to the USB port.

Connect the Arduino board to your computer using the USB cable. The green power LED (labelled
PWR) should go on.
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4) Install thedrivers (CP210x)

Installing driversfor the Arduino Uno or Arduino M ega 2560 with Windows 7, Vista, or XP:

> Plug in your board and wait for Windows to begin it's driver instalation process. After a few
moments, the process will fail, despite its best efforts

> Click on the Start Menu, and open up the Control Panel.

> While in the Control Panel, navigate to System and Security. Next, click on System. Once the
System window is up, open the Device Manager.

> Look under Ports (COM & LPT). You should see an open port named "Arduino UNO (COMxx)".
If thereisno COM & LPT section, look under "Other Devices" for "Unknown Device".

> Right click on the "Arduino UNO (COmxx)" port and choose the "Update Driver Software" option.
Next, choose the "Browse my computer for Driver software" option.

> Findly, navigate to and select the driver file named " arduino.inf", located in the "Drivers' folder
of the Arduino Software download (not the "FTDI USB Drivers' sub-directory). If you are using an
old version of the IDE (1.0.3 or older), choose the Uno driver file named " Arduino UNO.inf"

> Windows will finish up the driver installation from there.

5) Launch the Arduino application

Double-click the Arduino application. (Note: if the Arduino software loads in the wrong language,

you can change it in the preferences dial og.

6) Open the codeto upload

File> Open >Code.ino

7) Select your board

You'll need to select the entry in the T ools > Boar d menu that corresponds to your Arduino.
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http://arduino.cc/en/Main/ArduinoBoardUno
http://arduino.cc/en/Main/ArduinoBoardMega2560

8)

9)

. Sketch Imﬂ Help

Auto Format ¥T p0020
l Archive Sketch

Fix Encoding & Reload
Serial Monitor {+ ¥M

Resources left [:I ITP links

 Arduino Uno w
Serial Port Arduino Duemilanove or Nano w/ ATmega328
Arduino Diecimila, Duemilanove, or Nano w/ ATmegal68
Burn Bootloader » " Arduino Mega 2560
Arduino Mega (ATmegal280)
Arduino Mini
Arduino Fio E

Arduino BT w/ ATmega328
Arduino BT w/ ATmegal68
LilyPad Arduino w/ ATmega328

LilyPad Arduino w/ ATmegal68 Ird
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328 _
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmegal68 | P

Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68 r
Arduino NG or older w/ ATmegal68 [c&

Arduino NG or older w/ ATmega8 |
r m | -l |

Figure5.2.4 Selecting an Arduino Uno

For Duemilanove Arduino boards with an ATmega328 (check the text on the chip on the board),
select Arduino Duemilanove or Nano w/ ATmega328. Previoudy, Arduino boards came with an
ATmegal6s; for those, select Arduino Diecimila, Duemilanove, or Nano w/ AT megal68.

Select your serial port

Select the seria device of the Arduino board from the Tools | Serial Port menu. Thisis likely to be
COM3 or higher (COM1 and COM2 are usualy reserved for hardware seria ports). To find out,
you can disconnect your Arduino board and re-open the menu; the entry that disappears should be

the Arduino board. Reconnect the board and select that seria port.

Upload the program

Now, simply click the "Upload" button in the environment. Wait a few seconds - you should see
the RX and TX leds on the board flashing. If the upload is successful, the message "Done
uploading.”
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will appear in the status bar. (Note: If you have an Arduino Mini, NG, or other board, you'll need to
physically present the reset button on the board immediately before pressing the upload button.)

S fin | Arduino 1.5.4 i
Sketch Tools Help ]

it

wvoid setup /() A/ run once, when the sketch start A
{
Serial.begin(38400) ; A/ set up Serial library at 9600
Serial.println(“start™) ; A4 prints the sentence with ending 1

pinMode (5,0UTPUT) ;
pinMode (11,0UTPUT) ;
pinMode (12 ,0U0TPUT)
pinMode (9 ,0UTPUT) ;

}

wolid loop ()
{
if (Serial.available()>0)
{
char d=Serial.read():
if({d=='F' || d=="'£"')
{

analogWrite(5,0)

analogWrite(11,150); v

Arduinoe Uno on COMA1

Figure5.2.5 Compiling Sketch in Arduino

28,672 byte maximam)

Figure5.2.6  Uploading Sketch in Arduino
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Chapter 6

Algorithm

6.1. ImageProcessing Algorithm
6.2 Bot control Algorithm

6.2.1 Transmitter End
6.2.2 Recever End
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6.1 ImageProcessng Algorithm

Step 1. Start

Step 2. Get the details of the hardware device interfaced with system for imaging.

Step 3. Declarethe Serial COM and start the serial communication and webcam.

Step 4. Start the Video input.

Step 5. Run image grabbing function inside while loop.

Step 6. Take snapshot.

Step 7. From required color index, perform image subtraction.

Step 8. Apply median filter for noise cancelation and convert the image into black and white
image.

Step 9. Extract the interested color region and label them.

Step 10. Calculate the “regionprops”[4] of each of the labelled components of image.

Step 11. Calculate the Centroid of the detected region.

Step 12. . Track the Centroid path as per the movement of the colored object and generate

the corresponding movement signals. e.g.Left, Right, Forward, Backward etc.

Step 13. If count of the snapshots reached then Stop else go to step 6.
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6.2 Bot control Algorithm

6.2.1 Transmitter End

Stepl. Initialize and Start the Serial Communication.
Step2. Check for if Serial Datais available

Step3. If available follow step 4 else go to step 8

Step4. Declare char in to Read the Serial Data

Step5. Check If serial data is “R” if yes Serially Write ‘R’
Step6. If Serial Data is “L” , then serially write ‘L’

Step7. Or if Serial Data is “F”, then serially write ‘F’
Step8. if Serial Data is “B”, then serially write ‘B’

Step9.Repeat
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Stepl.
Step2.
Step3.
Step4.
Steps.
Step6.
Step7.

Step8.

Step9.

6.2.2 Recelver End

Initialize and Start the Serial Communication.

Declare Pin 7, 8, 12 and 13 as output pins for Bot connection

Check for if Serial Datais available

If available follow step 5 else go to step 11

Declare char d to serialy read the data

If serial data is “F” analog write 1 on pins 7, 8, 12 and 13 to move bot forward.

If serial data is “B” analog write 0 on pins 7, 8, 12 and 13 to move bot backward.

If serial data is “L” analog write O on pins 12, 13 and write 1 on pins 7 and 8 to move bot
L eft.

If serial data is “R” analog write 1 on pins 12, 13 and write 0 on pins 7 and 8 to move

Bot to right.

Stepl0. Repedt.

46




Chapter 7

Flowchart
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FLOWCHART:

Start

|

Fun image grabbing function
inside while loop
|

i
Get snapshots through imagng
device

Image subtraction for required
colour mndex

l

Apply median filter and convert
snapshots into black and white image

|

Extracting colour regions and
calculation of region properties
Example: Centroid, bounding box etc.

Track the gentroid for generation

of motion signals

I

If no. of

Mo

snapshots>
count

leas
Stop
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Chapter 8

Simulations and Results
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Simulation

The simulation was carried out on Matlab, the code was executed and the ssimulation results were as

shown as follows;
L eft Position
» When the object is moving left.

Result: The command window displays the message “L eft”.

Command Window

) New to MATLAB? Watch this Video, see Examples, or read Getting St;

LEFT
LEFT
LEFT
LEFT
LEFT
LEFT

Figure 8.1 Result at Left Position

Right Position

» When the object is moving right.

Result: The command window displays the message “Right”
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. detected:) ’ —
@) New to MATL

RIGHT
RIGHT
RIGHT

Figure 8.2 Result at Right Position

Forward Position
» When the object is moving up.
Result: The command window displays the message “UP”

Y:58

-ommand Window
D) New to MATLAB? Watch this Video, see Examph

up
93
UP
up

Figure 8.3 Result at Up Position
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Backward Position

» When the object is moving down.

Result: The command window displays the message “Backward”

Figure 8.4 Result at Down Position
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9.1. Advantages
9.2. Applications
9.3. Future Scope

Chapter 9

Pros and Cons

53




9.1. Advantages

The project requires only one time investment of components.
Cost of the project is also very cheap and affordable.
Maintenance cost isvery low.

Light weight and can be made portable.

o~ W DN

Any color object can be used for generation of movement signals.
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9.2 Applications

1. To control the movements of robotic arm in unmanned regions.

2. Object Detection agorithm can be used in robot vision.

3. Inpick and place robot for particular color objects.
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9.3 Future Scope

1. Further the object detection can be improved by eliminating unwanted detection of color while
execution of Bounding Box algorithm except the target object, multiple objects detection.

2. Thewireless communication can be made from the camerato the main controller board.

3. Theentire project can be burned into a Raspberry Pi so that the need of always carrying a laptop or
Personal Computer can be avoided, and project becomes easy to carry.

4. The robot can move left, right, front and backwards, but more detailed studies is to be done to
rotate it in intermediate angles using the object movements more accurately.

5. Theideacan beimplemented to control objects at remote places.
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Chapter 10

Conclusion
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Conclusion:

The main aim of the project was to detect the colored object’s movement and how that can be
applied to control the movement of the Robot. It also gives us an opportunity to control objects in

Remote places.

The project is successfully running in real-time and further scope is added to improve the accuracy

of the object detection system.
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INTRODUCTION

In today’s age, the robotic industry has been developing many new
trends to increase the efficiency, accessibility and accuracy of the
systems. Basic tasks could be jobs that are harmful to the human,
repetitive jobs that are boring, stressful etc.

Robots can be wired or wireless, both having a controller device.
Many systems exist that are used for controlling the robot through
gestures involve adaptive colour segmentation , hand finding and

labelling with blocking, morphological filtering.

Not very cost effective.




INTRODUCTION

In this we are going to take advantage of the Bounding Box technique,
present in image processing tool box to detect the centroid of a particular
colored image, and the change of the centroid co-ordinates will be

detected which will be applied to generate different commands.

PC Ardulno Wireless module
Webcam (MATLAB U (using Bluetooth Robot
Platform) no HC-05 module)

These commands would be fed to an Arduino to change the states of its
output pins, and, to control the movement of the Bot in a particular

direction. 0




HARDWARE TOOL

ARDUINO
ATMEGA328

MADE
INITALY 0

e ARDUINO
. ’ -e
r‘ 45;.—.5 ‘-—‘tlﬂ"“

ATmega3ls
Flash Memory 32KB; 0.5KB used by
boot loader
SEAM 2KB
EEPROM 1KB
Clock speed 16MHz
Digital I/'O pins 14( of which 6 provides
PWM output)
Analog Input pins i




HARDWARE TOOL

Bluetooth Module HC-05

Pin Out of Bluetooth °




SOFTWARE TOOL

1. MATLAB

2. Arduino Programming

3. Bluctooth Module HC-05 1A




ALGORITHM

Movement detection using MATLAB:

Image acquisition is a crucial part for movement detection. To get the detail of the
hardware device interfaced for imaging imaghwinfo command is used. Snapshots are
taken using imaging device and

Bounding Box algorithm is applied on captured images.

1. Grab an image using Image Acquisition toolbox.
2. Run image grabbing function inside a loop( while loop is advised).
3. From the required color index, perform image subtracting function.

4. Apply median filter for noise cancelation and convert the image into black and white
image.

5. Calculate the ‘regionprops’ of each of the component of the image. e




ALGORITHM

o DO s et sty e Tt

Now tracking the centroid of the bounded region is done.

1. The difference or change in centroid of the object between two
consecutive snapshots is noted.

2. Afterrecognizing the axis in which the movement is intended, the
direction of change is noted.

3. Command corresponding to it is generated and fed to the Arduino °
thereby to Robot.




RESULT

The program for RED object detection and CENTROID calculation have
been simulated and following result was obtained.




RESULT

.._L;- .';_‘- *-':..‘1_";

Command Window

cdetected:] '

E_,j MNew to MATLAB? Watch this Video, see Examples, or read Getting“% @ Mew to MUATL
LR RIGHT
LEFT RTGHT
LEFT
LEFT RTGHT
LEFT
LEFT

o Result at Right Position
Result at Left Position




RESULT
Cont..

:E;r:‘l:u::i ::::Ij:;" Watch this Video, see Examplh DCHH

 oE DOWN

i DOWN
Result at Forward Position Result at Backward Position




Advantages

oThe project requires only one time
investment of components.

oCost of project 1s less expensive and
affordable

oMaintenance cost 1s very low.

oLight weight and can be made
portable.




APPLICATION

1)To control the movements of robotic arm in
unmanned regions.

2)Object Detection algorithm can be used in robot
vision.

3)In pick and place robot for particular color
objects.




Future scope

I)Further the object detection can be improved by eliminating unwanted
detection of color while execution of Bounding Box algorithm except the target
object, multiple objects detection.

2)The wireless communication can be made from the camera to the main
controller board.

3)The entire project can be burned into a Raspberry Pi so that the need of
always carrying a laptop or Personal Computer can be avoided, and project
becomes easy to carry.

4)The robot can move left, right, front and backwards, but more detailed

studies is to be done to rotate it in intermediate angles using the object
movements more accurately.

5)The idea can be implemented to control objects at remote places. a




Conclusion:

The main aim of the project was to detect the colored
object’s movement and how that can be applied to
control the movement of the Robot. It also gives us an
opportunity to control objects in Remote places.

The project is successtully running in real-time and
further scope 1s added to improve the accuracy of the
object detection system.
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