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ABSTRACT

The thesis is written to demonstrate the theory and research for Coordinate
Tracking Robot by using image processing. This projectintends to be a small model for
industrial transport system.In image processing section, color tracking is used to
determine the actual coordinate of the robot and also controls the robot to the given
position. The scope of coordinate tracking depends on the pixel of the Webcam. Robot
is designed to be a model of transport in order to conveniently controlled by a single
Webcam. Therefore, it is designed into-a small-size robot using servo motor to drive it,
The system can be controlled by an interface which can give a specific coordinate as
a target of the system. Moreover, the communication between the robot, the program
is through the wireless system or via Bluetooth HC-05. This project can hopefully be
applied for an automatic transport system that controlled be image processing and

can be useful for further studies.
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n1sdaUiBUNAaY (Camera Calibration)
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2.3 Microcontroller (Arduino)

Arduino Ain uaialulasAoulnsaiasidniaguinauerilulasreulnsaiaes uay
fﬂl d ° al a v 1 H.j o 1
gunsaiauq Adndumluvedaidien fnslawmedeyann od vearsarsasuassedig
Wswnsu sildgldamn s luiaundeld iissueiiveda Arduino fupeuiiaimes digu
<
25
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N 3.3V Cutput

~ Dt &in B3

Wit gnirntar

M-8 U535 Tark

o v 2
U7 2.5 Tns9as1aneuentes Arduino Nano

Arduino Nano finunaiies 1.8 x 4.8 ufiuns J9dad iauindnunn welileuiu
veinlulasaaulnsa@asduuuyasn Arduino Nano wuiaasevSuusuwsesulaiile
\ ) a
winzauilu Microcontroller fagun 2.6

-llur‘.:_laiil?ﬂ

ERRGbERRREE ®m
al anaadnns

3UM 2.6 MmsBaziBen Arduino Nano 3.0 ATMEGA328P

Board (MCU) #ild/ ATmeea328p 18u MCU wanfNsIvTINeUnIaladuayun1vinny
v83 CPU Wiunnune 919y Analog to Digital, SPI, UART, Timer, Counter waz PWM &+
gunsalatiuayum s umaiili MCU annsaviadldninauing
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2.4 Module Bluetooth HC-05

HCo5 uluga Bluetooth Aldalunisideudaivauiiniladaine Waunimild
mm‘iﬂﬁam‘snuhﬂﬂsﬁauimaLaa‘s (Arduino AVR PIC etc.) 1@ #1u Serial Port lugasu
HCO05 mmmm'ﬁﬂmmimmiwm Master(‘lwaﬂnimaumwauma wazlnug Slave
(wamanuaﬂmmau) m‘smmma‘] L ’UEJBUH‘SELI sWanu ¥ildEL AT Command 34
%mawmsmmnwmmwa“lﬁugawﬂ%mmsmm ionaduuulugafaly fagud 2.7 uas
Uil 2.8

u

5U# 2.7 2w Module Bluetooth HC-05

HC-05 Connections to Arduino

GND
VCC
EN

I‘ll_—SV
!_1:(]&:_?!1‘1| 2K ohm

L

o000 000o00000O0OOO®
So0o0oenonesesovoeed

gﬂﬁ 2.8 7AW Module Bluetooth HC-05 #iafiu Arduino Nano
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2.5 High Torque Servo Motor MG995 Tower Pro (360 Degree)

Servo Motor filnsulaneiiios 360 s AruAuALEsoUlavivILdY wazau
inuvin Taslddyamaiuauanlulasreulnsaaes Tivesngs ilesimnneundesi
Titlanaumumusienisldau dagui 2.9

31J17'1' 2.9 1MW High Torgque Servo Motor MG995 Tower Pro (360 Degree)

Specification
- Dimension : 40mm X 19mm x 43mm
- Weight ; 55¢
- Operating Speed : 0.17sec /60 degrees (4.8V no load)
- Operating Speed : 0.13sec /60 degrees (6.0V no load)
- Stall Torque : 9 kg-cm (180.5 oz-in) at 4.8V
- Stall Torque : 12 kg-cm (208.3 0z.-in) at 6V
- Operation Voltage : 4.8-7.2Volts
- Gear Type : All-Metal Gears
- Original Box : NO
- Color: Black
- Connector Wire : Heavy Duty, 11.81" (300mm)

35U 2.10 2w High Torque Servo Motor MG995 Design
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3.2.2 Yunpun1sUTENaULBUA
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3.3 WeulUsunsuatuauueun
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YAA

\un1sBenldyndsly tibrary
from Tkinter import *
from ttk import *
import ttk
import cv2
import numpy as np
import serial
from time import sleep
import threading
import math
from math import atan2, degrees, pi

Uszniaaauda
global X
a4
global Y
o

) PRI D 4} .
Uszniandanidounaniu serial
ser = serial.Serial('COM5', 9600)

Usznialusknsue seifgnfun sUseRIanan WAL TS AL

def OpenCv(X,Y):

U
s

q9AUAN

30

cap = cv2.VideoCapture(Q)#** sk x ke ix fqyaenan 3 SUATIA LDAINNABI**rxerercrree

Usemasauustesluldsunsugesy
global cxAvea
global cxFounda
global cxAveb
global cxFoundb
global iFrame
newTarget = "Yes"
cxAvga = 0 cyAvea =0
xOlda = 0 yOlda = 0
cxAveb = 0 cyAveb = 0
xOldb = 0 yOldb = 0
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gumavhawwdnveslusunsudesyssinananm wazdanisiedoudiludsisn

while(True):

#5trings to hold the "Target Lock” status.
stringXOka = " "
stringYOka = " "

#5trings to hold the "Target Lock” status.
stringXOkb = " "
stringYOkb = " "
ret, frame = cap.read()

o

Juduas
hsva = cv2.cvtColor(frame, cv2.COLOR BGRZHSV)
thresha = cv2.inRange(hsva,np.array((0, 30, 20)), np.array((10, 245, 230)))
thresha2 = thresha.copy()
contoursa,hierarchy =
cv2.findContours(thresha,cv2.RETR_LIST,cv2.CHAIN_APPROX_SIMPLE)
Sudidu

hsvb = cv2.cvtColor(frame,cv2.COLOR BGR2HSVY)

threshb = cv2.inRange(hsvb,np.array((70, 10, 120)), np.array((200,150,150))
threshb2 = threshb.copy()

contoursb,hierarchy =
cv2.findContours(threshb,cv2.RETR_LIST,cv2.CHAIN_ APPROX_SIMPLE)

AwamRanaiinfianvesnisiudwise
max_areaa =0
for enta in contoursa:
areaa = cv2.contourArea(cnta)
if areaa > max_areaa:
max areaa = areaa
best_cnta = cnta

fAuwamAnaiiifigavonisiudiese
max_areab = 0
for cntb in contoursb:
areab = cv2.contourArea(cntb)
if areab > max_areab:
max_areab = areab
best_cntb = cntb
Ma = cv2.moments(best cnta)
oxa = int(Ma['m107/Ma['m00])
cya = int(Ma['m01/Ma['m00])
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#B

#A
#X

#Y

#B
#X

#Y

cv2.circle(frame,(cxa,cya), 10,(63,72,204),2)

Mb = cv2.moments(best_cntb)
axb = int(Mb['m 10'/Mb['m007)
cyb = int(Mb['m01'/Mb['m001)

cv2.circle(frame,(cxb,cyb), 10,(237,28,36),2)

if cxAvea < (cxa + 5) and cxAvea > (cxa - 5):

xOlda == cxAvea
stringXOka = "X Locka"

if cyAvea < (cya + 5) and cyAvea > (cya - 5):

yOlda == cyAvga
stringYOka = "Y Locka"

if exAvgb < (cxb + 5)-and cxAveb > (cxb - 5);

xOldb == cxAveb
stringXOkb = "X Lockb"

if cyAveb < (cyb + 5) and cyAveb > (cyb - 5):

yOldb == cyAveb
stringYOkb = "Y Lockb"

CxAvega = cxAvea + cxa
cxAvga = cxAvea / 2

cyAvga = cyAvea + cya
cyAvega = cyAvea / 2

cxAveb = cxAveb + cxb
cxAveb = cxAvgb / 2

cyAveb = cyAveb + cyb
cyAveb = cyAvgb / 2

if newTarget == "Yes":
X=X
tf=Y
newTarget = "No"
if tX > cxAvea -20 and tX < cxAvea + 20
print "Made it through the X"

if tY > cyAvea -20 and tY < cyAvea + 20
print "Made it through the Y"

32



ser.write(b'5')
ser.flushOutput()
break
#Slope main
dxa = cxAvea - tX
dya = cyAvea - tY

#Sub Slope
dxb = cxAveb - cxAvea
dyb = cyAveb - cyAvea
#Main
#Quad | -- Good
if tX >= cxAvea and tY <= cyAvea:
radsa = atan2(dya,dxa)
degsa = degrees(radsa)
degsa = degsa - 90
#Quad Il -- Good
elif tX >= cxAvea and tY >= cyAvea:
radsa = atan2(dxa,dya)
degsa = degrees(radsa)
degsa = (degsa * -1)
#Quad Il
elif tX <= cxAvga and tY >= cyAvga:
radsa = atan2(dxa,-dya)
degsa = degrees(radsa)
degsa = degsa + 180
fidegsa = 3
elif tX <= cxAvga and tY <= cyAvea:
radsa = atan2(dxa,-dya)
degsa = degrees(radsa) + 180
#degsa = 4

#Sub
#Quad | -- Good
if cxAvega >= cxAvgb and cyAvea <= cyAveb:
radsb = atan2(dyb,dxb)
degsb = degrees(radshb)
degsb = degsb - 90
#Quad Il -- Good
elif cxAvea >= cxAvgb and cyAvea >= cyAveb:
radsb = atan2(dxb,dyb)
degsb = degrees(radsh)
degsb = (degsb *-1)
#Quad Il
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elif cxAvea <= cxAvgb and cyAvea >= cyAveb:
radsb = atan2(dxb,-dyb)
degsb = degrees(radsh)
degsb = degsb + 180
Hdegsb = 3
elif cxAvga <= cxAvgb and cyAvea <= cyAvgb:
radsb = atan2(dxb,-dyb)
degsb = degrees(radsh) + 180
#degsh = 4

targetDegsa = int(math.floor(degsa))
strTargetDegsa =" "

strTargetDegsa = str(math.floor(degsa))
targetDegsb = int{math.floor(degsb))

strTargetDegsb =
strTargetDegsb = str(math.floor(degsh))

vml,ﬁanﬁ'lé’l"ﬁLﬁ"mﬁ’umiﬁq&}'ﬂﬂé’qﬁuauﬂﬂa%daL{"Jué‘l’maﬂﬂﬂauqunmﬂ%‘auﬁﬁu
if targetDegsb <= (targetDegsa + 35) and targetDegsb >+ (targetDegsa - 35):
ser.write(b'3")
ser.flushCutput()

if tareetDegsbh < targetDegsa:
if 1 < (targetDegsa - tarcetDegsh):
#abs(intHeadingDeg - tarcetDegs) »= 180:
serwrite(b'2))
ser.flushOutput()
print (tareetDegsb - targetDegsa)
print "Right 1"
elif 1 > (targetDegsa - targetDegsh):
#abs(intHeadingDeg - targetDegs) < 180;
ser.write(h'd’)
ser.flushOutput()
print (targetDegsb - targetDegsa)
print "Left 1"
elif targetDegsb >= targetDegsa:
if 1 < (targetDegsb - targetDegsa):
#abs(intHeadingDeg - targetDegs) <= 180:
ser.write(b'2))
ser.flushCutput()
print (targetDegsa - targetDegsb)
print "Right 2"
elif 1 > (targetDegsb - targetDegsa):



#abs(intHeadingDeg - targetDegs) > 180:
serwrite(b'd’)
ser.flushOutput()
print (targetDegsb - targetDegsa)
print "Left 2"

99N NANTNSITINTAS DAY

HTareet circle
cv2.circle(frame, (tX, tY), 10, (0, 0, 255), thickness=-1)
#Background for text.
cv2.rectangle(frame, (18,2), (170,160), (255,255,255), -1)
#Target angle.
cv2.line(frame, (LXtY), (cxAvea,cyAvea),(0,255,0), 1)
Hcar angle.
cv2 line(frame, (cxAvea,cyAvea), (cxAveb,cyAveb),(0,255,0), 1)
ov2.putText(frame stricxa)+" cx, "+stricya)+"
Cy",(ZO,20),CV2.FONT_HERSHEY__COMPLEX_SMALL,.?,(0.0,0))
cv2.putText(frame,stricxAvea)+” cxA, "+stricyAvea)+"
cyA"(20,60),cv2.FONT HERSHEY_ COMPLEX_SMALL,.7,(0,0,0)
cv2.putText(frame,stringXOka,(ZO,60),cv2.FONT_HERSHEY_COMPLEX_SMALL,,Y,(0,0,0))
cv2 putText(frame,stringYOka,(20,80),cv2.FONT_HERSHEY COMPLEX_SMALL,.7,(0,0,0))
cv2.putText(frame,"Car; "+strTargetDegsb+"
Deg",(ZO,100),(\/2.FONT_HERSHEY_COMPLEX_SMALL,.?,(0,0,0))
cv2.putText(frame,"Target: "+strTargetDegsa+"
Deg",(ZO,120),CV2.FONT_HERSHEY_COMPLEX_SMALL,.7,(0,0,0))
cv2.imshow(frame' frame) #Color image
cv2.imshow('thresha',thresha2) #Black-n-White Threshold image
ev2.imshow('threshb'threshb2) #Black-n-White Threshold image
if cv2.waitKey(33)== 27 cv2.destroyAllWindows()
cap.release()
serwrite(b'5")
ser.flushOutput()
break

Tsunsugagsng 9 Avihmsiivauazdaludslusunsulssanananin

def PA():
X=150
Y=150

print("X=%s\nY=%s\n" %(X, Y))
OpenCv(X,Y);

def PB():
X=550
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Y=200
print("X=9%s\nY=%s\n" % (X, Y))
OpenCvX,Y);

def PC():
X=200
Y=400
print("X=%s\nY=%s\n" % (X, Y))
OpenCv(X,Y);

def PD():
X=500
Y=400
print("X=9%s\nY=%s\n"%.(X, Y))
OpenCw(X,Y);

def GO():
X=-el
Y= e2
print("X=GoAround" % (X, Y))
OpenCv(X,Y);

TUsunsusopdsUalusunsy

def ExitPro():
cv2.destroyAllWindows()
master.quit()

\Aeafugnrnd interface egunundnuadisunsy
master = Tkmaster.geometry('200x1080'master. title('Robot Centroller)
Label(master, text="Tracking's Car").place(x= 27, y=20)
Label(master, text="TargetX").place(x= 27, y=70)
Label(master, text="TargetY").place(x= 27, y=150)
Label(master, text="Station").place(x= 27, y=240)
el = Entry(master)
el.place(x=27, y=100) )
e2 = Entry(master)
e2.place(x=27, y=180)
X=el
Y=e2

ai19dunn
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A=Button( master, text='Go to StationA', command = PA)
photoA=Photolmagel(file="C:\Users\phetmongkol\Desktop\projectPIC\StationA.gif')
LogoA = photoA.subsample(3, 3)

A.configlimage = LogoA)

A.place(x=27,y=280)

#B

B=Button( master, text='Go to StationB', command = PB)
photoB=Photolmage(file="C:\Users\phetmongkol\Desktop\projectPIC\StationB.gif")
LogoB = photoB.subsample(3, 3)

B.configlimage = LogoB)

B.place(x=27,y=380)

#C

C=Button( master, text='Go to StationC', command = PC)
photoC=Photolmage(file="C:\Users\phetmongkol\Desktop\projectPIC\StationC.gif")
LogoC = photoC.subsample(3, 3)

C.configimage = LogoC)

C.place(x=27,y=480)

#D

D=Button( master, text='Go to StationD', command = PD)
photoD=Photolmage(file="C:\Users\phetmongkol\Desktop\projectPIC\StationD.gif")
LogoD = photoD.subsample(3, 3)

D.configlimage = LogoD)

D.placelx=27,y=580)

#exit button

E=Button( master, text="exit, command = ExitPro)
photoE=Photolmage(file="C:\Users\phetmongkol\Desktop\projectPIC\exit.if")
LogoE = photoE.subsample(4, 4)

E.configlimage = LogoE)

E.place(x=20,y=830)

#go button

G=Button( master, text="Start", command = GO)
photoG=Photolmage(file="C:\Users\phetmongkol\Desktop\projectPIC\start.gif")
LogoG = photoG.subsample(d, 4)

G.configlimage = LogoG)

G.place(x=20,y=680)

mainloop( )





