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Abstract

This special problem proposed vehicle speed detection software on desktop
application. The objective is to develop the software for detecting the vehicle speed
and counting the number of vehicles on the roads. It uses the principles of digital
image processing and speed calculation formula in Physics. In development, this
software used Visual Studio and Qt Creator using C++ language with OpenCV library.
It will help the user in detecting the speed of vehicles and calculating the number of
vehicles passing through the designed location. The experimental results indicated
that this software can detect vehicle speed of various types of vehicle. However, the
software cannot detect the speed of some types of vehicles, such as trailers. The
deviation of vehicle speed detection software is + 2 km/h with 1.087 seconds of

delay time.

Keywords : OpenCV, Computer Vision, Image Processing, Velocity
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¢ OpenCV-3.1.0
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2.1 OpenCV
2.1.1 A27UNUBYBY OpenCV

OpenCV %38 Open Source Computer Vision Library[1][2] Hulaus3aisiusime
ANANNTANAIUNITUTZIIBNANIN (Image Processing) WAENISAINAINITANNAIUNNT
uolfiureIneuialnes (Computer Vision) fiannlnefiusumesuidy Intel #alausn3ign
auiagiusBaw € uag C++ Feanunsosulduuis Linux , Mac OSX wag Windows

OpenCV gneeniuudmiumsdnnunaiivszdnsnmuazinaiulssgndlday
wuuiSalngd (Real Time) 1W1maneniisues OpenCV Aanisliuinisiassadiedinsu
rewfalpe S Tudilduing Mligldauauisaaiimeundinduiiiaududouliogn
530157 lauss OpenCV vssgilsAdudmsuuiunsuszaIananInyssuin 500 fleidu
finsoungumsldeunanesuty N19ATI9Fe URAASMeT 13E18ATNNIANITUINNES AL
Uaende ddasaiulld n1susuliiaundas seuvamesle wavviugus daegswedlanns

LEAAIHANINBBNNNABN NG OpenCV FefIae 1w C+ waneneguil 2.1

include<opencv2/core/core.hpp>
include<opencv2/highgui/highgui.hpp>
include<opencv2/imgproc/imgproc.hpp>

= =k =

include<iostream>
#include<conio.h>

int main() {

cv::Mat imgOriginal;

=

imgOriginal = cv::imread("image.jpg");
cv: :namedWindow ("imgOriginal"™, CV_WINDOW AUTOSIZE) ;
cv::imshow("imgOriginal™, imgOriginal):;

return(0);

5UN 2.1 e8NS0 ULARLAAINANINAIAT YT Ct



2.1.2 lpseainuazdayaiilonily OpenCV

OpenCV Usnausig 5 dmusznaunan uazdmuusenau 4 @ wananagui 2.2

cv MLL HighGUI
Image processing Statistical Classifiers Gul,
and and Image and
Vision Algorithms Clustering Tools Video |0
CXCORE

basic structures and algorithms,
XML support, drawing functions

U 2.2 Tassainaiug uwes OpenCV (3]

¥
Yo A

ANUMINEVREINYTENBY 4 A egURl 2.2 amnsaesuielanieil

[
=1

1) CXCORE (luduvesiliiduidesunlddnnsifertumiennuduay
MsUsENIAFILUS

2) v LﬁuéauﬁiﬂumiﬂizmamaLLazmﬁmeﬁgUmw

3) Machine Learning Wludauaaslausi3iisauaaiauazilaidunisadd
(Statistical) nswenAanalunisiusnguvesteya (Clustering)

1) HighGUI tludauvedlausinldlunsisteyanin nistuiinnm ns

A
WAYUIUINVBININW

2.1.3 Tassasramaivdayalulaus3 Opencv

=3 v [

matiudeyaluy OpenCV[d] azifuteyaninegluguuuuiuning lnanelumnsndas

Y Y

v
= 1 a a

I [ A I a % Y = a @ -
antAukenidugne NisennnaalztusgnulInia (Color Space) WazyUATDINILU TN

Fenld Uinfidnunefinsiisiadideanisazuans 3938Rdefigafeldszduding

(Gray Scale) fldiamzdvnuazdiunauiioad sdmluseiusncg dmsumsiesldddud

MuFenagnaeuuY usaghuuazimunesAUsEnaunanty 3-4 A1 uazatunsoasadlaein

manaussAUsEnoUndnuantl Uigiiafteuldtuunnilanie RGB Tasfoadusznoundnidud
O

3 @Ro W W97 waztnktu wazueasandnisldesauszneusaih (Alpha) tiutnluiiielans

(%
o o o 1

feanulusslavesiinead wenanil SalluSgiddus niveduazdednrinsie Auld wu



o RGB Ui gindesldfunniian msnifussuuaidounuuanmsiuuamesm
uywd uarszuuIeReuiwesidlsruuiidenuiu

o Hsv uusgfiiuvsdesnidudiand (Hue) Audusivesd (Saturation) uazuas
(Value/Luminance) Sa:{luAsfisssumd uazdsaninsndassddsznavaaringeenain
M deliduneuisfiastuismsinnaiatesandowanydels

e YCrCh Lﬂuﬂ%gﬁﬁﬁiﬁﬁumwﬁﬁﬁa JPEG dazmsaneviondyaialnsvial

e CIE L*a*b* 1uuinfidndnaesenisnszarsanuidnlunisusaivvesau day

UsglgvUmnApINITINANULANANGTEAINGE

uiazesdUszneuldaiisdorManmiltldduvessues dundusivunvioves
Fudsfiaztiunlfiiu uazsliavesiuusasfiufmmuniiannsanuaumslddlalusedu
Ta Tnevinveswnuusidndiaanldldfe Char fiflvuta 8 Sa uinsld Char luusazluyigd
Y 19U RGB azyiliTidlsnnds 16.7 4w uadaunsoioziiunmazdenveadlidnlag

A15L4 float 38 double

2.1.4 myas1enudseiia Mat ¥a9laus1s OpenCV

msassinUstiln Mat 1lausn3 OpenCVI4] axdin1sasne Anaen wseilsuaslndlv
wivnendisndudosssamiaerusies satdiuiaaeluwasndeansmedvetite
vadBUANYNHBY Fesdaiianidnanansailalngldiminduns << ve1 Mat Insfoss s
Aaefdedanunsoldlefumning 2 fawindu druusvie Mat azirnulgalunisiiu
doyanin usiiiunaraildiumeEndiigly fuduannsnaiouasnnaassndiiunanad
17 Tnanseseanuasayinlanasas 1w

1) sl Constructor
Mat M(2,2, CV8UC3, Scalar(0,0,255));

» »

cout << “M =" << endl << << M << endl << end|;

1N1AAVDIUTHATUT AU UNSAMUATUIAYDIUAT AT LA AN UATIUIULOILAY
AOANUNEINTUUIFaIsryTiavasiuUsnagldnua wazduiuesrusznauudas e
& d‘ a I a 2 d! Ya dl' ¥ o v = 1 dy d" = I3
wseNlenIfinead ¥9 OpenCV lollenudelidmsussusuaziBennaid dailguuuuiy
CV_[@uulallaravnsoli/sdnuesiuusCliuiueinlsznau] degrauguy CV_8UC3
wungdarldawUswuliiiatauaune 8 Oa (8U = Uchar) wazluwsaziniwaausenauld
fe 3 p3AUsEnaU (C3) Fandenuliasduunn 8, 16, 32, war 64 Un ¥ia U war S dmsuan
o [ a a . . = o (% 1 =
JnurudnuuulidddAtavuaziaiau (Unsigned wag Signed) 59189 F d1msumiwuuiiyn

nalley (Floating Point) d1m5udiuiuesddsenavaiunsadlauingn 4 asAuseneoy



waz Scalar luinwesiaule 4 an dmsuldmuuaaisuduliesdusznauveamnganislu

WASND

2) msldendisslumsivunaiFusues Mat
int sz[3] = {2,2,2};
Mat L(3,sz, CV_8UC(5), Scalar:all(0));
nnlanvedlusunsudnesiu iunsaesiuysvln Mat Wefiuwning 3 47 usiaz
148 2 90 uazneluudaggeasdiionun 5 0sduszneu wazdmuasSuduiauedy 0
vneEndivuininnndt 2 Sauds aglianmnsauaninaseds Cout ¢ uagmnusazqadl

17NN11 4 a3rUsEnaundl 2219 Scalar AuuaASusULTY 0 Tawint

3) 138579 Mat 970 Iplimage *
Iplimage *img = cvLoadlmage(IMAGE_FILE, CV_LOAD IMAGE ANYCOLOR);
Mat mtx(img, true);
anldanvedlusunsudasdulunisuiasuarAnasn (CopyData=True) Toyalu
iplimage * yiAulilu Mat Famngeamsfnaeniawizseaziden usliveyamnindsuiu

fUsiuv Iplimage * anusavlalagninun CopyData=False

4) mslaiantu create()
Mat M(2,2, CV_8UC3, Scalar(0,0,255));
cout << “M =" << endl << ” 7 << M << endl << end|;
M.create(3,2, CV_8UC(2));
cout << “M =" <<endl << ” 7”7 << M << endl << end|;
MnlAnvolUsUNINTIAY RATU create() agldvinn1sassniigaudnlndingig
wesndiindivunanedfuswinlmifidesnisned denisadraunindlnedsderliaunse

funASUAULS



2.2 Computer Vision
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¢ s = F2Hz14 (M) $

t = 1781 ()
v = 5/t

JUN 2.3 NMNN1IMENTUI?

2.4 Qt Creator

Qt (81u31 Aol iwasesdiolunisadrsneundindunisl GUI (Graphical User
Interface) %qawmmﬁ’muuu Desktop PC, Smart Phone iteig Embedded System Wudu
TnsuouwAindudignitaunde Ot Creator tuannsavieldvansszuuufsing (0S) §a
vinlstanansailusunsudisianngs Ot Creator Suantnsayauy 05 Buldlnglldealy
TUsunsy

M3\W8Y GUI ¢ne Qt Creator @nsnsaiaantd API, Library lesnnvane iy NET 1Ju
Fu uenaNTUSIELsa A UL AU NI ldnaInae L C++, Java, Python, Perl,
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File ¥93uwdUnaAYTY Wag DLL (Dynamic-Link Library) Ausunddudosnsldfingsauy
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DLL (Dynamic-Link Library) 1 uluswnsuladvuiawdntdlaluszuudfianag
Windows 8sazgniFenidamlaglsunsumdnideiilolusunsundnsndufoninuuisy
F9 DLL Indusazlndfasdanuarursounndisiu Welusunsundndesnisiieusae
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2.5 Webcam

VIutAs (Webcam) %39 1IULALNST (Web Camera)[10] Wundesiidsdeyranin
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vi3e IEEE 802.11 MduN1Igs
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UsgloviveandoJunay
1) vihlinnsdnsedeansiudumesidn awnsoynaouvuiumiuaznns
\ndoulmeinsqesgaunn
2) Usgndanabideaiunisludssyunadinngg esanasnsatiiien
ndeaiuuanudaudandundes video Conference Litaldluns

AnsdnaITwUUIUNTAULe

3) tliasadvannsidunslulssyuvieludumnauanuiissiog
slnala

4) awnsadntuussendldilueunsalsnwinudasadendieiundesians
Un Tngannsalilusunsuianfundoaiuuaudendediriundesiv
LasflensemsIadunMARoLlm

5) el saEensNIMTNITAIAI 3nNdeaiusauIuILIuled
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2.6 MUATeTIReItes
Chomtip Pornpanomchai and Kaweepap Kongkittisan ttiiaussiideises

Vehicle Speed Detection System[11]

PuiSedeiaunssuuasiedumnusasasudlngldinaiianves Image Processing
naaulngsaniinsiauigefiaduesruufidedddinle Feflosdussnousigg suwelud
Moving Vehicle ﬁ;mé’wéqqﬂL%fué]’uLLazéjuqm;mé’Nﬁq STUUQNOONLUUNL BT
vossneuATLARouR uariuniiueagaiiagldds9ds uazdnnumLiIveIsazIIsIA NS
INFUMIITINTIINY 1157 T193UAIEIVOITOBURINTZUU Video Frame iusznaudae
6 perUsTNEUNgNR

1) Image Acquisition N15598AW dusulAuaTMAEINleanIAlouaAulily
Temporary Storage

2) Image Enhancement tun1sUsuusaanwuzu1vegaasnnlidaiiy
TRLAU LAZNUIEANTNMVDINN

3) Image Segmentation N1IATIVIUAMUIVBITOLUA LA TTAULANAIIVD
AN

. I a ¢ o 1 e Yy a <) a [
4) Image Analysis LIUN15IATIERAWNURIRAldo19BuTugasuduLay
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Speed Detection 11 l3l4lun1sA1uIAN51989508UR LU SUANLA 7
U505 UAIUMUITIOUR LaTNNTONBIRILUUIUDITOLUR

Report unstnenandeyaliiudly Iisudnlalidg

nMsviMvaadiioUssiliuauaudnil 3 Usenisnsil

1)

Usability (M3l491u) fie vendwisauisansradueumnuglannnsunin
wazaunsauIAWINAUEIL

Performance (Us¥dn3nm) fie nsvadeuUsedniamialunisaiiuns
vesszuuluvazidniunsinszinigldaniunisalfuandafiufefu
Hadufiumnsnaiu

Effectiveness (Usgdn3wa) A N15NAdaUUsEaANTAINTYDIANYNABIVDS
NadNS anmTageUIINaaUNTIILAnAuluMTIRTzEdeya Ul
HaduiiinarondugnAoIve9TEUY 11U ANAZIBEAYBITUIANN

grunmue nseusy Msiedsulnivessiumvue way AnUudeuvasiiy
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Vehicle Speed Detection from
The video Scene
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Image Image Image Speed

Image
Acquisition Engancement ! Segmentation Analysis Calulation RO
Segmentation
Media Scale Result
Retrieval Adjustment Frame Image | Displaying
Subtraction 4 Thresholding
Image Gray Vehicle Vehicle
Buffering Scaling Speed | Recognition Graph
Searching | Creation

.

— Vehicle
Boundary
Declaration
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Tracking
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lA59a1909TEUULANIAITUN 3.1
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File Storage
3
‘—1 % \
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User Application Webcam

5UM 3.1 las9ainelag 3300353y
IN3UT 3.1 AzuansanUnenssuvesszuu tnganunsaesuieseasdeanisvinaulansl
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3.2 N1992NLUUITUU
3.2.1 WHUAMNLEAIANAINITAVBITEUUNU (Use Case Diagram)
ANNUAILNTDVDITDNAL IS AN UNTINTUAMULS I UNINULEIUNTOLEAITIUALLD 8N

Iiwaguii 3.2

Software for Vehicle Speed Detection

Connect a Webcam

Set Speed Limit of Vehicle

User Process and Analyze Vehicle

Speed and Number of Vehicle

Show Vehicle Speed and

Number of Vehicle

JUN 3.2 LHUATNAINENNTOVDITENALITEMSURTIITUAULT I LN



3.2.2 AM@5U"EYELAG

a o a Yo A = a'
LLNUﬂ']WE\JJﬁLﬂaﬁ']ﬂJ'ﬁﬂWJUu@']@ﬁ‘U']‘c’J‘l@ﬂQ@'ﬁ'N‘Vl 3.1 99R139N 3.4

1) Connect a Webcam

A13797 3.1 AeSurevesildrukeundindulunisiensendesiuuny

14

Use Case Name :

Connect a Webcam

Actors :

User

Brief Description :

dnsulildaulavinnisifenseduaunsaliiuway esuninan

AsUTEIRaNaTAAMULS AT UT U U U U

Pre — Condition :

Wausananatiuwal

Post — Condition :

aa a ay v Y <
LLﬁﬂQﬂWW'ﬂﬂiﬂamiﬂJmlﬂ'ﬂqﬂﬂa@\‘iL'J‘ULLﬂlI

Flow of Events :

User

System

HonwuwanAandeIuLAY

LLﬁﬂQﬂ’]‘W‘mﬂL%ULLﬂN

Exceptions :

2) Set Speed Limit of Vehicle

A13797 3.2 AeSutevesidueUndindulunisnsaidninAansivesenuniviue

Use Case Name :

Set Speed Limit of Vehicle

Actors :

User

Brief Description :

dwsulidldnussdnnudimiuimusuuseundindu

Pre — Condition :

TdAranusaAumnualinuLaUnanduy

Post — Condition :

SEUUILAVUAAIAULTITIAAVDILIUNINU

Flow of Events :

User

System

TdArmnusAumnuaveg

YTUNINUE

SEUUALAUUAAIAIIULE?

[

INAVDILIUNINULY

Exceptions :
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3) Process and Analyze Vehicle Speed and Number of Vehicle

a o a 4 a o o <
19199 3.3 ﬂ']E]ﬁU’]EJ“UEN[?EL‘ULL@‘UW@LﬂGUUIUﬂﬂiﬂWU’Jmﬂ’J']NLi'HJENEJ'TNW'Wi‘Lw

Use Case Name :

Process and Analyze Vehicle Speed and Number of Vehicle

Actors :

User

Brief Description :

A3 UATITUAIIULS I LN UL LA STV IWIUETUNI UL

Pre — Condition :

WenuuLsuAUMIUITEIIaNg

Post — Condition :

LLﬁﬂﬂﬂ’J’]ﬂJL%’J‘UENEJWUW’WIUSW%@‘UO'W’JUW’]‘VIUS

Flow of Events :

User

System

RenLuULSHAUMTUTEIIANE

T
a

1. Lﬁ‘Uﬂ’]WEﬂ‘UW’]‘VIDS‘VI

ANILSIAURITUA

2. TUINUIUVDILIUN UL

Exceptions :

4) Show Vehicle Speed and Number of Vehicle

M13199 3.4 A1E5UIBVDINLTHOUNGIATUIUNTANAATIUATNSIVR LU VLS

Use Case Name :

Show Vehicle Speed and Number of Vehicle

Actors :

User

Brief Description :

é{’m%’wa@jmammmimwé‘mmmL%qmuwmuzuazﬁfumuwmuz

Pre — Condition :

Wenuydmsugnniudu

Post — Condition :

LLﬁﬂﬂﬂ']‘W?Jﬂ\‘]EJ’]u‘W’mu%ﬁﬁﬂ’ﬂilL%QLﬁUﬁ’]‘WUﬂ

Flow of Events :

User

System

Wenuudmsugnindugu

1. WEARININUBIEIUNINUEN

danusnautiun

2. LAAINANITHU

Exceptions :
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1) NSTUIUMITINIUYBINITATINTUAMNSIVBIE UMM agUil 3.3
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2) N5EUIUNMTTINNUVRINTUUIUILLTUNVUE AIFUN 3.4

fuflayaniwainnaadiuuay

v

fAvuAdA1
Car Counter = 0

durrlzunn 2 s
) Py
EHEL

v

wilasavinidun viuuy
Grayscals

v
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Convex Hull nadiag
divdanINTAg
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3.2.4 LNUNATWLEASIAIAUNI5Y119U (Sequence Diagram)
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1) A1AUNITYIIUVITONA LI TA 1IN TUATIATUAINULEIIIUNINUE NINTIU

WAREIAUNNTYINAUGIFUR 3.5

I Jser Application File ‘WebCam
i i i i
i i i i
! ! Plug in a WebCam ! !

[} ]
Setting Application = i b I_Tl
i i
Start Applic ation i i
- Connect to Webcam 1]
. -
: :
i Send video stream
: loop J e gkl ——
i i
i i
i Save image for vehicle i
' has speesd owverlimit >|:::|
i
i i
i i
i "
i i
i i
i i
i i
L Request imagas of vehicles ,
have overlimit i
i
Request images >
; = Send images T
e M oS R S e o i
s AT T T T )
i i i
i i i i
i i i i
i i i i
i i i i
i i i i
i i i i
i i i i
i i i i
i : : :
User Application Filz WebCam

U7 3.5 Sequence Diagram 0390WALITN1IATIFIUAILT W IUN AU
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[y

U

NFYINUYDIEIUYBITUABUNITUTEUIANANIN UARIGIFUN 3.6

19

User Application File WebCam
: ! Plugin a WebCam : :
" i > ]
Start Applicati l ;
Sliageill S > Connect to Webcam o T
i i ______Send video stream for image processing
User Application File WebCam
5U# 3.6 Sequence Diagram @3uua3URBUNITUIHIIANANN
3) @1AUNTSYIINIUYBIEIUASHUT NI IVUE LARIAIFUN 3.7
Lser Application File WebCam
: | Plug in a WebCam : ;
N @ i 4=
Start Application ( ¢ | :
L Connect to Webcam =l
: =
i i
| oo ) ‘
loop Send video stream
: *EC-----------------------:‘------------------------
D_, Mumber of vehicles '
i i
i i
i L i L
! ! ! !
User Application File WebCam

5UM 3.7 Sequence Diagram ¥83d1un U IuINeUNIVIUY



3.3 WHUNNLEAINANTTUVDU (Activities Diagram)

¥ < oo a o
3.3.1 MIUARINMAIINNRRIAULANTFILUNEIATY
TUADUNIINITHARININAINNEBAIULANTF IO UNGLATY wanriagud 3.8

LAASAINTISUNNAIN

napaiuLAL

@

User Application Webcam
Aldeurinng NTEAIA1T0IUDNIN dsdyeyrunmnauly
\Wonsandod > 9 nndeaiukANin ARLoUNaLATY

kAl LansnaaLeUNaLATY

A

U7 3.8 Activity Diagram N15uaninInaInndeaivuaniismueundiedu
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3.3.2 NM5BENgNMEIUIIUENTANUEIAUITUA
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TUADUNTTENYN NN MU TTIAUS HAUAUALAAIATFUN 3.9

User Application
WliiSongnm Igalviawmesimiunn
ud'a Ao <
YIUWINUZNL SIUNIMUZNTANLS
ANLLSAAUANUA LWAUANUA
A\ 4
LARININYD
YAIUNIAULNAIULT
a 1 d' Y o
WAUNINNANLEI1UR

Y

®

U7 3.9 Activity Diagram N1suanan neunvuzfiaausuiunini

al

NIGAAUA
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U @ d' < a 1 d' o ¥
3.3.3 N1MTIVTUAULTIVBI N IAUETAMULSNAUNI A UAL
TURDUNITATIVTUANULS I UM MU AT AMUSAUNIASIUAL wang
Jwadenlaneun 3.10

User Application File Storage
ﬁmumm’mﬁ’;qqqm AUIUAINLLSIVDY
YIWIUNIUE T eun LT LRaYey
y [AMULS AU U]

<& l

[ Juiinteya ]

(AU

TaliAuivua]

JUN 3.10 Activity Diagram n13as39dugnumvueniinnusuiuninimvualy
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3.4 N590NWUUNTNBVBL LTI (User Interface)

nseenuUUnTvevesldu 1unsiedesdeniinainndesindesile (Toolbox)
umsUszneuiluiuiinisesnuuuTusunsumudnuagnisieuveddusunsuiidosnis
dmsumssenuuuniihaevesseniiwiidmiunsauanuSeuminuy fsandoadell

1) RIS UAUYRILUTHATY

- Vehicle Speed Detection E’

Dt /- Tirmai = 2/4/2560 16:14:29

Wobcnm - Connect Disconnect

|Resolmion : 640x 400 ‘

[Frs |

[Status - Disconnected | i

T e P el
o ma
Rl T L\

C Pictures.

Ay &

LS

5UM 3.11 vivelsunuredlusunsy

93U 3.11 Wunihessusiureslusunsy Inelusunsuazuuseandu 2 daunis
VUAE dIUVDRDUARAINE LATEIUAIVANNITNINY E1MTUAIUTBIIBLERINaLTUAIUTeY
MIUAPININTFULIINNAOLIVLAN NTONTNTRIUNNTUTEUIANANWUED S UAIUYINTT

AuAMITInueslUsinsuzUsznaulumediuse) Lanswisgun 3.12

2) MhI9AIUANNMTTINIY

Date / Time - 2 2.-"4,-"256_0 1@]_4:29

bl Webcam - I _Co;'lneT:t_ _Discomect |

[Resolution : 640.x 400 |

[Fps: |

|Statu5 : Disconnected |

| speedlmit:| | Kmme | Set |
| Seeed:[ | KA
| NomberofCars:[ |

Pictures |

5UM 3.12 daumugunsinanuediusunsy
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913U 3.12 Wudwmuaumsvhauvesdusunsulaeazyszneulusme duuans
Fuiwaznaildsuveddusunsy Yudmiudendeuazenidnnsidoudendesivuay du
LanIANazLBIAYDIN M druuansanIuENsITeNdandauiunnn druvesnsimue
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NAN1528LazN15AUS1gNA

lun1snegaun1svinauesstaundiduuussuuluansiulaidd1msunsiadu
ANNSILIUNIMUE Fin1sTeusendsaiuLAlLieanIunmaInndes uldlunisAuie

ANNULSIVDIIUNUE 11518821 DuARITl

4.1 n15ulUsHASY

ilaalusunsuagtdgntinsnaiuny uaneisgui 4.1

Vehicié Speed

WebCam

Start Stop

Video File

powse | [ ]

Play Stop
Pause [ Resume
Set Speed Limit (km/hr)
OK

Set Camera Angel

Qe ()65 O70 | OK

Display

Number of Cars: III
Speed : IIl km [ hr

Picture

5UN 4.1 mieesuduvedUsinsy

N3UT 4.1 mndldFesnisnsinduanudisummue iinsweusedundeaiu
wadlaenady Start Wilesunmintearnndeaiuwa wienatu Browse Lietdtoyainle

Inldndesnisuseuiana faguil 4.2
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[N} Vehicle Speed = =]
n.] Open m
WebCam
\(—l - 1 < Visual Studio 2015 » Projects » Speedf0 » v & Seal pal
Start Stop
Organize v New folder =~ H @
Deskt AN - 3 "
B Desktop Name Date modified e
E| Recent places
& Downloads Browse
¢ x64
M GigiaTasil 21, 6006 mpt
)| 60_x264.m|
& Google Drive y— oy Hon
4. Blob.cpp
4. Blob.h P R
& OneDrive ause | Resume
% Cccpp
Documents
# Cch Set Speed Limit (km/hr)
Pictures
4. main.cpp
i Specdtl.sin oK
& This pC p
R Deskop: Set Camera Angel
* Documents m N 60 - il v
i SpeedB0.vexprojfilters 5/6/25 3
& Downloads o 2 = o 5 ) 60 65 70 OK
File name: | 60_x264.mp4 v | | AllFiles (*) v Display

Open | Cancel Number of Cars : lI'
Speed : l:l km [ hr

Picture

sUM 4.2 nthvevadlusinsuiiienaly Browse

Y

N3N 4.2 WeweusetundesIusauseidoninleadmsulszinanaud?

dlfaurzdewirnnuiisiiaauigldsienis digu 4.3

m Vehicle Speed Detection

WebCam
Start Stop
Video File
powse ||
Play Stop

Pause [ Resume

Set Speed Limit (km/hr)

40 114

Set Camera Angel

O e (O es 70 0K

Display

pots [0 ] st

Picture

JUN 4.3 mihvenaunIrIAuEITin
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SUT 2.6 N5 Library Directories 983lausi3 OpenCV Tu Visual Studio

31NN 9.6 18431 NINITLAY Library Directories ¥84laus13 OpenCV Tu Visual

Studio W& A1nWuIANSfiL Debug Library tag'lul Project -> Properties -> Configuration

Properties -> Linker -> Input -> Additional Dependencies k@ aLta®n 1 Debug Library

%o opencv._world320d.lib wandfanIwd 2.7



Configuration: | Debug

4 Cenfiguration Properties
General

Debugging

VC++ Directories
C/C++

4 Linker

General

-

Input
Manifest File
Debugging
System

Optimization
Embedded IDL
Windows Metadata
Advanced
All Options
Command Line
Manifest Tool
XML Decument Generator
Browse Infermatien
Build Events
Custem Build Step
Code Analysis

S R

SUN @

Y

Platform: | x64

~

Additional Dependencies
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e Configuration Manager...

| opencv_world320d.lib;%{AdditionalDependencies)

Ignore All Default Libraries
Ignore Specific Default Libraried
Meodule Definition File |
Add Module to Assembly
Embed Managed Resource File|

Force Symbol References
Delay Loaded Dlls

Assembly Link Rescurce

[ x

Additional Dependencies

lopency_world320d.lib

| Evaluated value:

|| %(AdditicnalDependencies)

opency_world320d.lib

Inherited values:

kernel32.lib
user32.lib

di32 lib
gdi32.li i

[/ Inherit from parent or project defaults Macross >

Cancel

| Additiq;na_lﬂependemies

BN NF ) LKL\

| Specifies additional items to add to the link command line. [i.e. kernel32.1ib]

OK Cancel

.7 5+t Debug Library veslaus3 OpencV Tu Visual Studio

31nJUN 2.7 NNy Debug Library v8lausn3 OpenCV uwadd vinn1ssulusunsud

038U AN N LARIAININDA V.8

8 " imgCanny

U 9.8 nadwsns Subtraction Background jUn1w Tagldlausi3ues Opency
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AMANUIN A

n1sas19lustanlulusunsy Qt Creator

Asas1tusamlulusensy Qt Creator JumauLsNUALUSWASY Qt Creator-> File->

New File or Project-> Project Gﬁg‘dﬁﬂ.l

e —
Wil £dit Build Debug Analyze_ Tools Wi
'Y New File or Project.. Ctrl+N
5 OpenFileorProject..  CtleO

Open File With...
Recent Files »
Recent Projects ’
Sessions »

Session Manager...

Close [ect
Closet Al Prorecteand Editor:
S G
B
Save All Ctrl+Shift+5
w2
Exit Ctrl+Q

Uil A.1 msadlusianlulusunsu Qt Creator
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NNFUN A.1 maannaslusaaians Junsusealufonisinsiilausis OpenCV

Uu Qt Creator Inglviluasennlvlduiana .pro fsgun .2

O

File Edit Build Debug Analyze Teools Windc

Projects
m SpeedWebcamGUI
' |m SpeedWebcamGU.pro

n Headers E

[ pea Sowrces

B L Forms

Uil a.2 Ildungana pro dmsuiiudddldsulausi3 opency
13Ut A2 dsndiluitlaidusana pro ud Tsivhinmsdaen Include Directories
Tnomsuiiadds INCLUDEPATH +=(Id include path) sts5ufi 0.3
TNCLUDEPATH A=Ci\\OpencV¥-3.8.0\ \vepencv\\build\}\include
gﬂﬁ f.3 ﬂ”lﬁ(;lgﬂﬁﬂ Include Directories ¥83lausns OpenCV uu Qt Creator
213U A3 wdansinagRad Include Directories 1adlausi3 OpenCV vy Qt

Creator ud2 TuneunalUliiindda LIBS +=-L(d library path) tiieatlunsasanlaisanes

v93lausT3 OpenCV ¢isguil a4
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LIBS +=-LC:\\0penCV-3.08.8\\opencv\\mybuild\\lib\\Release }\
-lopencv_calib3d380 3\
-lopencv_core388 \
-lopencv_features2d3ee \
-lopencv_flann388 \
—lopencv_hal3ee \
-lopencv_highgui3ee
—lopencv_imgcodecs300 \
—-lopencv_imgproc3@8 Y\
-lopencv_ml388 \
-lopencv_objdeteet3fe—Y
-lopencv_photo3@s \
-lopencv_shape308. Y\
—-lopencvsstitehing386--\
-lopencv_superres388° Y
—lopencv-ts3B0 )\
-lopencv_video3@s X\
-lopencv_videoio3Be
-lopencv_videostab3B8

gﬂﬁ A.4 N13A3A1 Library Directories 903lausn3 OpenCV Uil Qt Creator
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NAIIUNLASUS1973

1.1 19199197 Aucc-2017

A3 lalinsInuUsEYRivInssEAulTyansauneuiine fglin1ne ey
(The 5 th ASEAN Undergraduate Conference in Computing : AUCC ) ﬂ%ﬂﬁ 5 lng 9y
UizﬁquL%ﬁmmiﬁﬁmﬁusw'jwi’uﬁ 21 w1 8euil 22 wwigy 2560 1 unAnende
wsrms Saiafivalan fuminerdedisauuinnda 30 anntu dwdudlgmfiveeildd

s1edaUileisesiun (Good Paper) Ae3Ul 4.1 Waggui 4.2

DO m @ @':fm Q @ n@
)ERGRADUATE CONFERENCE.IN. COMPUTING 1

M\r INA N

Y-Of. SQENCE"NARESUAN UNIVERSITY—‘“*

U 0.1 1shmenu AUCC-2017
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AUC

]t A rbergradusts Canfermain in Camprling

The 5" ASEAN UndergTéduate Conference in Computing (AUC? 2017)
This certifies that

ar

- F s ¥
RN 1BDUAN, NaNE TUSLIYA

e

has presented a research paper

FOWAUITNTTATIRAUANINET I IUN AU

(with the award of Good Paper)

; held on April 20™- 22™, 2017 at Faculty of Science, i
Naresuan University, Phitsanulok, Thailand

)

I Professor Somyot Plubtieng, Fh.D.
3 (General Chair of AUC” 2017)

5UT .2 AgsAdasilasuannstiausnany

4.2 NAUANUN
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