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Abstract

The third rail is the important equipment in the mass transit rail system very seriously because
the third rail is responsible for delivering electricity to the trains. The defect of the third rail makes the
collector shoe was shorter lifespan. Nowadays, the trial of defect third rail of the railway can be check
by visual inspected. So, the thesis of this study was about the design and installation of the equipment
for defect detection in the third rail for labor-saving. The tool used to install the camera and working
with us on the railway track for video data by action camera brand Proof model PF 450 Lite that can be
record the video at 720p 60fps and used in the analysis of the third rail defected by Haar Cascade. The
Haar Cascade separates black and white dots in the image for working and processing on Raspberry pi
4 by the Python language. This report is having 3 variables that affect the detection of defects on the
third rail consist are as follows 1. The proper term to install the camera. 2. The light to shine onto the
third rail. 3. The speed of the operation. We find the right term to install first to determine the optimum
brightness. Then, the variable for 2 variables to test and find the right speed for operation. We have
designed software that can import video recorded during the operation to keep a visual record of the
third rail defect that was detected to store data and a maintenance plan in the next sequence. After
design, installation and testing equipment for defect detection on the third rail. The test results showed

that the proper term for the installation of the camera. Distance from the third rail of approximately 11



cm. The brightness of the light is 240-420 lux at an angle of 45 degrees, light action with the third rail
and the speed range is 0.5-1 mph which the most suitable for the operation. When the device detects
signs of damage to the third rail to signal a fire warning via LED bulbs installed, the test software is

used to store recorded defects of third rail form the video that showed the practice works.

Keywords: equipment for defect detection, third rail
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7. % Bluetooth 5.0 BLE

8. B0IAD LAN L1 Gigabit Ethernet

9. Wo5H USB 3.0 Type A 2 04

10.WB36 USB 2.0 Type A 2 %04

11. W83 Micro SD card 1 ¥99

12. W5 Micro-HDMI 2 %89

13.5995Un5150R000NIBLILY 4K 60P

Y 1o A < 4
14. 1duviaanne lWnlinoumiamesiuy USB Type-C
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a1u152neUV0ILD3A Raspberry Pi 4 Model B

« LPDDR4 SDRAM Pre-soldered
e3v 40-pin GPIO PoE (Power over Ethernet)
¢ 1GB, 2GB and 4GB Header pins

¢ Broodcom BCM2711, True Gigabit

Quad-Core Cortex-A72, Ethernet Port
64-bit, 1.5 GHz, 28nm

» VideoCore VI GPU

%/-2 x USB 3.0 Ports
< 80211 b/g/n/ac dualband, . |\ LUKIRS > 1P
i 2 « =

o Shielded

2.4GHz & 5GHz WiFi
o Bluetooth 5.0 & BLE
PCB Antenno T « SO, g® 2 x USB 20 Ports

Audio + Video

MIPI DSI port Composite 3.5mm Jack

(Display device)

microSD card  _~®
socket (bottom)
RUN & Global_EN pins

Activity Indicator
Green LED

MIPI CSI Port, camera interface

HDMI1 micro HDMI Port
HDMIO micro HDMI Port A
Support Dual

USB Type C, for Power, Display

upto 3A or 1SW

Power (5V) Indicator
Red LED

2.5mm diometer Mounting Hole

51/ 2.15 dam1szneuveVBSA Raspberry Pi 4 Model B

2.6 MEINIINONNNNDS
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9 Y a ua o A Y ¥ a a ' '
ﬁ']ll'ﬁﬂL‘U']Glmm'}]ﬂ{]Uﬁﬁ']iJﬂ']ﬁ\‘iuuhlﬂ L3YNDNVYINI ﬂ']HTIﬂﬁLLﬂiN

2.6.1 M¥1 Python

v
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A @ Y o 12 @ = & 9y

Insou (Python) Ao muszaugenlFdmiumswannlsunsudnmumils Taognasis
g v o A b =2 g @ d 14 J
Fu91ninWann1151nIT0 Guido van Rossum Fa1ius13@%9 (Dutch) Yszmauisosuana 0y
Yo a Aa L A [ =~ @ Yy a

Tnsould5UBNTNANINANIYI ABC F91Aua111391UMITIANITINEINVUDHANAIAVD

' ° { 1 o 4 J v g
Tsunsuldedreuazineranuamiini laawuvesniiszaugeauulizgadsumud

1 | {a @ I @ 4 [
amnlwsou genaldmu lnseuduifiouuasldnudusiianhanaludegiu ifiosdoiu

v A a Y Y I A ) A v @ a a a
mmsmquwauﬂmw TATAIN 3IALI mgﬂuuum‘maummmmzmwuaxwﬂﬁxamquq
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2.6.1.1 pasandinuazANNEIIN VeI 1B Inseu

o 3 |y [ 4 1
Tusougaanvuulasliyusuunaanesy (Platform independent) NA1IAD T11150

wa

o a < 1 a wa a 4 8
MOUDUIT VUYL ms3lanla 1w szuudfiiamsaszgaiuladd (Windows XP,7,8,8.14),

IR RS

D)

a Jd a 4 a wua
agiind-aynd (Unix, Linux 1) 520 18 9nszqauundie (Macintosh) Taoszuulgianis

v
(%

' dya = PR A Y =} L
mm‘ucﬂﬂmmmTﬂmﬂimt,ﬂamyﬂwnJumy1Lﬂiawammﬂmmmuumwmmmu

2.6.1.2 pasENamUve I ¥ Inseu

1%

v

Tsunsuduntiungaidiou B3denmuinseu awnsathlddszusanaduszunlgiams
su\llﬁl(Portable/Cross platform/Platform  independent) L Unix, Linux, Microsoft-

: ! z o
windows, Macintosh, PlayStation, Solaris Wy Sﬁgfu

Y
Y =2 IS

4 o v a a J a
iipadunmen Inseugaianniuinnnmud  hillasuansualhonsainemeaeun

Y ¥ ) A

9
VAMEIEG  auudnduasiundegudlsrannsatlfuaatume nseu1d luen

U 9

@

UN

<3| { ' 1 Y @
. mw lwseuidlunnficsaunazhiedemsFou; (Readability) dnisdaudoulysunsuld

9/, “ b &4 IS Y a9 Y ' V] Aa
ATEFY (Writability) 11899103 Inseairavesniz liduden whlede uazduiluniming
= v B ery = = I e < '
ANNIANYUT (Flexibility) LazNANNIADYININ (Reliability) Wuedrauin
InsouiinnuansolumsdansruIenNT10n Iula  (Garbage collection) @113
a [ dy ~ 1 o Aq ¥ 1 A Y o L) ) =)
P3mssamsiiuinieanusinldauuuy lidediesldannsaian ldedial

Jszansnn

I~ a d A d A a v o
~mswdamevesme nseudlunuudumeswiwes Aeaziszuamaldnazussvia

e lumsdenTsunsy wazmsnowlnd liuin
] 4
iflosdronu Insousgmoldauins GNU vdewerduiies ilwldfianldielan lu

M3 ldwonuas
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2.6.1.3 auaNlAdeava I Insou

wzilsznevlidne 3 Aundn ae'ldun

< A I a | d s &L o A o
1. ANU57 nande Inseuiduniyiaas Ua(Scripting language) F9vi191u Tawiaaulaniyd
o W 1 o 9 I
(Interpreter) ) aaf1dalundazussiaveslusunsuduatiy (Source code) 1413 u
A 2 =2 1 a A
N1Y1ATB9 (Machine code) FILANAIININAIEIF C++ lavoa nToihania msIznIy)
1 dy o ) @ Y I A g’/ 1 A 9 ° [ Y
martazihmaasiaduninldnareidy svuasemanuanouisuAURIOIY dINa i
4o X og o Yy 1 Aq v -
Tdsunsuvialugnilouiualsnis InseuszsiinuldadnnTdsunsunldmatians
o 9 L g’.z 1
nou Inaududuntivnavuanou
a 99 a a . él ' A @
2. TenmiAadoRana1A%iia Runtime Error g9UU na1200 Tumsisemadiulsvesnien

a 4 12 9 a 9y o a @ ?x}/
ansia vz lulimsasvdeuanugndesvesmsionld dulsuazyiiavesdilsnmua

9
%

AouFuta Aty ddWan T sunsuvianaiy szfase 31 (Logic error) Tuszning
WannTusunsy sz i TemmAaanuAawmaninnsigenldaunlsihil§usznely
vsoldauaulsindszinnldde

3. mssgyvenwavesmdeazdauils nanfe av lnseu bi'ldld () Wudydnual

dmsudmua veuwavesmas nieaus lums@oulilsunsy mlioununiyszauga

] 1q Y ] 9 d’ o @ 1 vy
19U C/C++ Lag Java walanisgert o venvoUAveImdLazaALlsunu ﬂ\‘iWﬁél‘Ht’J']ﬂ

[
aA

aemsnanldsunsuntivinalng taglsunsuduniinin Nududoun 109 15U nested

Y v ' Yqu 9
loop L’Wi13ﬂﬂﬂﬁ\‘ilﬂﬂﬂ'ﬁﬂ@ﬁﬂﬂﬁgﬂﬁﬂi
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2.62 MM ¢ ++
< - ¢ A o Ry : d
A1 C++ Hunmmneuiinaei e dnguszasdnall Feansa@ouTsunsy ldnay
< a a o o oA A A =ilo @ Yy =K
soulauazmslounuulnana il uazdafiinsesiodursanuazainlunmsianisuaziinga

Y ]

[ 1 o ds’ LY 9 =\ 1 1
ICAUVVUIYAIIUN Ll’e']ﬂi]']ﬂl!i,luHQQﬂUWMI‘]JGl“]SGluﬂ'I‘SL"UEJuTﬂﬁllﬂiNLLU‘UﬂN‘] UINUIY LBU

a J @ < ad 4 @ a o {
Iﬂillﬂiuﬂ@ﬂwuﬂﬂi 5‘5'1J'U€1\1¢I'3 (Embedded) AUESHes NN LlﬁgllﬂWWﬁLﬂ%u‘ﬁ

doansilszansniwediags

< ~ = &2 A alia
e CHtlunmeingnesnuuuin lums@eu Tsunsuszuy daiidseansnmuazany
[l 1< { d { o :
dangulunsesnuuuTdsunsugs e+ flunwndesaeninaneunzirlldau Feamnse
o 4 X @ @ J ' {
wan'ldlunarequnaaedy daldTumsmivayulasesnnsaieg nilsznoulUdae Free
o <
Software Foundation (FSF's GCC) LLVM Microsoft Intel ttag IBM 2181 C++ 9NNIH ua 113l u
A g 2 A L = -3 & J o ' o,
Mt uuinsgu 1A @ International Organization for Standardization (ISO) 441385 ¥ agauY
1 o A A AYo o
weuniluF 1A 2014 fe ISO/IEC 14882:2014 wief3ansuludovns C++14 Taofinis e+ 18
v 9
Fusmuan1nsgIuasasnluil 1998 Ao ISOMEC 14882:1998 181 C++ AWM U1 1Ay Bjarne
Stroustrup 71 Bell Labs Gl 1979 Feluneuusniludrmvmeveanis ¢ Tagfivideanisiioz
Wannwiinlssdnsnmuazlangumilouduniz c uazdilinaauiialniiganidmsy
@ S v a 4 a 4 d Yy 9 é’
W1 1151053 Bjarne Stroustrup NINeIAMaAABNNIABI FIAAUNITN IRT3199181 C++ AT
a = = & g ' 9 o o v
1l 1979 TABUTHIA "C with Classes" Fuilunwinounivesn v C++ usegaladmiumsaing
IZ a9y o = d = o v av = [
e Insiuidusuiiaunndseavnsa lums@iou Tdsunsudmsuanuiselunmsfnuseau
USyeyrtenveewn Tuvae Stroustrup (3NAUN1TH19IUN AT&T Bell Labs 1u10Tyn11un1s
a 4 & A @ = > = o d a
AATIZH UNIX kernel F002AU distributed computing 91nmM39a1 lulszaunsail/syynonves
5’1 1 A 9 [ wad‘ A 4 A
191 Stroustrup A419119NUANVTIWITD INIET C AURUANTANMTDUAIYT Simula LY QDN
AR a A o S A o < 9 1
211 ¢ wmszsuiuayideu Tsunsuiedaguszaenni 1l Nhauss azainldauneuas
1¥fuedrauniviate aunszwaludl 2011 masgiuves C++11 Tdgnmenns Tasnsivuguauiia

() g}/ q' a 4 1
El,ﬂiJL"lJHﬂiﬂﬂiJ'lEJ i')llVNfﬂﬁLWNLGHJ"U‘LH@N@Q“E‘]U??SJJTGW@WH Lta$1ﬁ}ﬂ31ﬂﬁ$ﬂﬁﬂllﬂ

J < '
Tsunsumeiniyn C++ 1uee1aun
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2.6.2.1 U9AUBINYI C++

[l
=

o 1 < 4 1Y) 4 ] o a
1. 7187 CHF 2215919 uN Ao U195 NI EUAUNIYIDY LAZdId1UITOANHUNT

e

=Y

A1 Hardware 1@ Taoii TUsunsumwiunalisunsuensss iaivayugudnyuzil
- v
2. MCHansaleu Tdsunsune C lanamua
° 4 a Jd 1 [ [ dJ" ]
3. nsavnan lduunsssneuimesalsuaniu Taverdenisaon lud lsunsulnl
= I~ 5 % . [~ 2 =
4. 9787 C+H Uanuilu Object Oriented Programming waz il Structure Programming %9

A 9 A [ = ) v 9 v g’l Y
Wilﬂg‘ﬂilzslalfﬂﬂyuﬂﬂ’]ﬂﬂﬂ'ﬁﬂlﬂuiﬂ5LLﬂ53JﬁTW§‘UNL'§1JG\H LAZUDNAIINUUDININI TS

QU

P P A 9 ) aR ' a ]
U594 Data Structure 130 N19a1usanesny luaalszmeavzionlys c+lumsasu

= =3 9 R o a wua ° 1 13 9
5B N5 e zUUMITNUYeIsEUUl AT fsraulngnglys cHlums

2 g ' v A < o v ~ 9 A o 3
AU FINUI1FIUI1IDD1U Source code C++ElﬁﬂﬁﬂfUZVI']cl‘ﬂL'i"lliﬂuglﬂﬂ'éﬂﬂﬂ'lilﬂu

Y
Tolsunsumes 1ddeau

2.6.2.2 UDITIUDINIY C++
1. msasrvaev Tdsunsuilden

2. Tz Fums@eu Tsunsuifordestunisesnsieamitizduuududounn

2.7 OpenCV (Open Computer Vision)

[l Y
OpenCV (Open Computer Vision) A0 Libraries 11151 Image Processing FananvuTay
a o ALy a @ A v g . A o ¥
UIEN Intel INDFUATUNITWAIUITZ VY Image Processing OpenCV vauilu Library nvhaulaGa
INAM T TAeWALIIIANIYT CH++ 11aziiN13503951 Python, Java ey MATLAB
< 14
opencV SlulansFuvudmimane s (Cross-Platform) asaldauldnEneld

AudNn5ves BSD tuy Teinumoi d (Open-Source BSD License)
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(2

o ] 9 ¥ =\ d’l
A10819M151)559nA 19911 OpenCV Uaail

1. yansesiionudnyme 2 JAuaz 3 IR (2D and 3D feature toolkits)
2. msﬂazmmssﬂz“lmmzmﬁauﬁ (Egomotion Estimation)

309 Z‘U‘]Ji} ‘fl’ﬂ‘mﬁﬁli (Facial recognition system)

4. NMIIAINMN (Gesture recognition)

v o

a 1 Jd a Jd
5. ‘]J;]ﬁiqu‘ﬁiZﬂ’.lNiJia!HEJLLazﬂ’me’Jm@’i (Human-Computer interaction; HCI)

GO

OpenC

g‘ﬂ‘ﬁ 2.16 OpenCV Logo

a d o (%4 (Y Q'
2.8 !‘Vlﬂuﬂﬂ15ﬁl€lu"5@ﬂ!!35ﬁ1ﬁﬁﬂﬂ1§ﬂﬁ?"ﬂ‘i]llﬁ\‘ld'lﬂcl

a e i A o o 1 Y v a P
ﬂﬁL‘UEJN“]YEJWG]LL’NLW@GITJ%%U?NG]N 2| uuﬁ']il’]iﬂﬂWqﬂIﬂﬂi%ﬂWEWﬂWQﬂﬂﬂJW?Lﬂ'E)’i‘VlﬂZﬂ’J

-

S| A o 3

¥ 1w S : . :
N919AU SR lavsis (Libraries) OpenCV A 99N IMIUNTLUIUNT Image Processing

v
it 19

I =t a Y A o g Y @ a
ﬂﬁlﬂJmﬂuﬂcluﬂﬁG],“HL%EJHWE]WG]LL’JSVII‘HQS’J%ﬂﬂﬁﬂﬂﬁﬂx‘iﬂﬁﬂﬁwmﬂuﬂ
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2.8.1 Haar cascade

A ~ Y = ya ~ 9 [ A A A 1 by
Haar cascade ﬂ@ﬂi%‘l)’suﬂ’l’ﬂ/ﬂﬁi%UULiﬂugﬁﬂﬂ@ﬂﬂﬂﬁﬂiﬁ]%U 1I9NLIYNIT Machine

= Y = 9 a d = g 1 A Ay v R A ~
Learning ﬂ’JEJfﬂiLiﬂugﬂ’]ﬂﬂ’]iuﬂﬁ’]%ﬂgﬂ cmgmmuﬂuﬁmﬂqn ﬂﬂzﬂﬂﬁ@ﬂﬂ’liﬂi’ﬁ]ﬂﬂ "“]Nﬂ'ﬂg‘lJ‘VI
1ad A

a 1A Ay Y e a 1A ' o A a Y Y Y
WUATINADINITATIVIVY (Positive) LALDNNQUAD ﬂqmmgﬂm‘lﬂﬂuumm\mmﬂwmnw

19 a a 9 Y ~ yJ [ " A o AHa o [ =
Lmﬂi’]fmﬂ'ﬂiJLﬂEJ'J"Uﬂ\‘lﬂﬂﬁﬂﬂﬂﬂﬂﬂ']ﬁﬂﬁjﬂ%‘]J (Negative) INDUINANIAUATIS ﬁvlﬂﬂTﬂWiﬂi?%ﬂU Uif

U

WAIUIUIDINNTLUINNS Haar Like - Feature

@ 2 4 Jd o o @
ALUIUNIT haar feature-based QAWMLY UIND IR W INFUITNUVDINTEVINATATINTY

v Y Y
[ 19

A A 1 a ) g 3 < a a a =2 ad A °
HIDLLYNLLYSIND mJagmuuu‘nNm"lﬂamanmﬁmaznﬂszﬁmmwmnmu Tﬂmﬁugﬂmmua

D.

: ; 4 s : !
1@ 8 Paul Viola 1182 Michael Jones 11/01) 2001 #i)un1519¥n52U2UN15 Machine Learning @139

J o ' a Jd % 3" S 1 o ' { %
Wafi#u Cascade 1dgnanurumsiinszizy Fozuiuilugesnguiuie nquzligndos dsde
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A v v o ! ~ o X A A 3 A v
gﬂﬂﬂ@ﬂﬂ’ﬁiﬁgﬂﬁﬁ')ﬂ%ﬂ Glu'iﬂll‘l]llﬂ’m € D1IINNITAATIUDUDDAUVI ADLUATIUNLIIADING LIS
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nawuesgdnall nlifiaenmesinesasiniveglugiiag uaoives gianuinuadosiu 350 paul

= < a y 9 1 @ A P
Viola 182 Michael Jones ﬂ@ﬂuG'fiuumuGmﬂ“lum'iaﬂmwmﬂmaznmmﬁff'iumnmﬁzmmz

Y
1

' ~ ag A - § aad g
Uszuranaadllogiannn Taowanuiidon35iia1 “Fast computation of Haar-like features” 35 Hiilu
as ] da‘/ = Y o < e 3 Yo =
Fmsutaiufiveanmdoziuudisezy 4 uuy Aifmuan Haar -like feature 13893111 2.17

Y

g‘/ o dd‘ ' = d‘ o
Pniumumsanegluiuiad lunszusumsadiegiduiina udniwalu 14y
Adaboost FuudanediiudmumsiFeudununils ( Adaptive Boost Learning Algorithm ) tiag 19
; : o q ¥ a Y1 S 1Y = Y o & 9 Ay
Cascading Classifiers Tum3¥i1 sz uuFourim dodrsdoyafigndesdauniis uazsdoyan T

U
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51U 2.17 11211 Haar Like Feature 4 uuuiignifon1#(A-B-C-D)

[

g Aq ¥ ° Y A
L‘]J‘L!ﬂiz‘l_l’Juﬂ'li‘l/ﬂ“lfﬂﬁﬂ'lu’llmﬂ’wﬁﬂﬂ'li ANU

sum=c+a—-b—d 2.1

E
A RS A g SIS BN o)

A A A
10 a, b, c,d ADNUNDNBUNTNIA ﬂﬂllﬁﬂﬂiugﬂ‘ﬂ 2.18

)
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gﬂ“ﬂ 2.19 ‘W‘HVIQﬂE’)uVIﬂiﬂL‘Wﬂﬁ"lWin“VNWﬂJﬂVIL‘S'Iﬁ@QﬂTZ

2.8.2 N3UIUNS Background Subtraction

matanielunsL1IUn5 Tmage Processing 34 1Mann13 lun1s1ennNNABINTATINTY
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' A 1 [ o

Sunma s deidoansasansunus naufeasuLe lunafiaady hinaufuidziadIug
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. A a4 A 9 Aq v A a : )
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|P[F ()]~ P[F(t-1)]| > Threshold (2.3)

currentframe
e R

THRESHOLD
1§

foreground mask

-0 I

background model

519 2.20 ANUUANA1IVDINALELA (Threshold)

U

3191 2.21 AIUANVBINTNADININ
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2.8.3 Edge Detection
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A3¥ UL D ABMIIIATELMMBBNIINAL AT BUnaesTAgeDnNaINAU HIDNYABN
' & A = ' 9 k =2 Y o
oghanisaemswasunasuesminnuduuelad (Intensity) ¥11 1A9IANTLUIUMTNIOYNUS
(Derivative) $3U0UAW (Edge) AAvInANNIANANYIANIE LA s IeRnIman st yNn g
1 @ <3 @ : 5
IR0 HnAS LI R AR UMNA A NUFANIA FIN52UIUNTS Edge Detection AD

MInwenvedingnaglunin

é d” 9 [ Y 1 9 [P=1 1 9
G]Nﬂ§$‘U’JuﬂTiL!Gl“])'ﬁﬁﬂﬂ'li‘ﬁ"Iﬂ’JHJ“IﬂJﬂI@\‘iﬂWﬂ’JHJLﬂJiJLLﬁQ ﬂWﬂEﬂVlNN‘U@UﬂWWﬂWﬂNm"UN

a1

1 a a3 Y A [ ° Yy 1 a o &R a o 9
L!,ﬁﬁ!,!,ﬂa3Wﬂl“ﬁﬁﬂ§]$ﬂﬂﬂﬂﬁlﬂﬂ\‘]ﬂu “Vl']al‘VilliJLﬂﬂﬂ'JTJJ"Ifu“lNﬂﬂﬁﬂ'J"l‘iJ“IfUW11ﬂﬂ'lﬂ

fe) = 5@ e

VoA U 9 W Y 3 T A % = o
uniiesnnmanuduas lildlunungdeiiios (Continuous) 15139rANNF U Tug Y

(K] A : & o 9
voe'lildiiioa(Discrete) Ny Fyausavi la lag

% (W) ~ fu+1)—f(u-1) o5 s 1S AR 54

(u+1)—(u-1) 2

Figure 6.2 Sample image and first derivative in one dimension original image (a), borizon
tal intensity profile f(z) along the center image live (b), and firt derivative f'(z) (¢)
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3 1/ 2.26 The testing equipment for sensing system
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3.2.4 Yuneumsiaulan nsnageutazesualna (Coding) Haar Cascade

P

import cv2

import time

import RPi.GPIO as GPIO

defect_cascade = cv2.CascadeClazsifier( cascade.xal’)

vidcap = cv2.VideoCapture(®)

start_time = time.time()

out = cvl.Videch‘riter('/Mdia/piIOef:ctDeteztionlDtte(xedVideo.a\'i‘,cv2.videouf'iter'_four:c("KV]D'), 3e, (640,480))
GPI0. setmode (GPIO. BCM)

GPIO. setup(26,GPI0.0UT)

GPIO. setup(21,GPI0.0UT)

GPIO.cutput(21,GPI0.HIGH)

while vidcap.isOpened():
ret, image = vidcap.read()
gray = cv2.cvtColor(image,cv2.COLOR_BGR2GRAY)
Defect = defect_cascade.detectMultiScale(gray, 2, 28)
e = int(time.time() - start_time)
cv2.putText(image, '{:02d):{:02d}:{:02d)’ .forsat(e // 3600, (e X 3600 // 60), ¢ X 60) , (709, 20), cv2.FONT_HERSHEY_DUPLEX, ©.7, (204, 51, @), 1)

' FY v
51l 3.12 TAanaviua a9 |

#5
if rete==True:
out.write(image)
for (x, y, w, h) in Defect:
38 area =w * h
if area >= 6300:
32 cv2.rectangle(image, (x, y), (x + w, y + h), (@, 220, 225), 2)
33 GPIO.output(26,GPI0.HIGH)
time.sleep(1)
else:
GPIO.output(26,GPIO0.LOW)

cv2.imshow( 'Defect’, image)

4@ if cv2.waitKey(1) & exfF == ord('q’):
break
else:
break
45 GPIO.cleanup()

out.release()
vidcap.release()
cv2.destroyAllWindows()

1 #1

2 import cv2

3 import time

import RPi.GPIO as GPIO
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1. Tmport cv2 A0 ¥AMFTIU09 OpenCV FuTudeduiulunszuauns Image Processing milu
wilavanveslsunsy
2. Tmport time 718 Library Tumsasveyanannldaululdsunsy
= A o & Aqu ' @ &£ g 1 @ A
3. Import RPi.GPIO as GPIO A0 gadai 19nauquaesdyaia GPIO Fuiluredya m

1¥nuquasihauvesraon LED

defect_cascade = cv2.CascadeClassifier(’cascade.xml’)
vidcap = cv2.VideoCapture(®)

start_time = time.time()
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11 out = cv2.Vide0Writer('/media/pi/DefectDetection/DetectedVideo.avi',cv2.Video\\lriter_fourcc(*'XVID'), 30, (640,480))
12 GPI0. setmode(GPI0.BCM)

13 GPIO0.setup(26,GPI0.0UT)

14 GPIO. setup(21,GPI0.0UT)

15 GPIO0.output(21,GPI0.HIGH)
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while vidcap.isOpened():
ret, image = vidcap.read()
gray = cv2.cvtColor(image,cv2.COLOR_BGR2GRAY)
Defect = defect_cascade.detecttultiScale(gray, 2, 28)
e = int(time.time() - start_time)
cv2.putText(image, *{:02d}:{:02d}:{:02d}".format(e // 3600, (e % 3600 // 60), e X 68) , (700, 20), cv2.FONT_HERSHEY DUPLEX, ©.7, (284, 51, 8), 1)
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o 1 o & I ) Y 9 o v & I
Waeg ussiai 20 Humaihamainndeudunlumsiauanugy vssiai 21 iWumsalaou
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ad o Q'J <v t:'
I Tolaaadd cv2. PutText 1UUSTNAN 24

£5
if ret==True:
out.write(image)
for (x, y, w, h) in Defect:
area =w * h
if area >= 6300:
cv2.rectangle(image, (x, y), (x +w, y + h), (e, 22e, 225)5:2)
GPIO.output(26,GPI0.HIGH)
time.sleep(1)
else:
GPIO.output(26,GPIO0.LOW)

cv2.imshow('Defect’, image)
if cv2.waitKey(1l) & @xFF == ord('q’):
break
else:
break
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GPIO.cleanup()
out.release()
vidcap.release()

cv2.destroyAllWindows()
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3.2.5 MINAao, ?)'ﬁUWEJIﬂﬂIiJ'iLLﬂﬁJﬂ\iﬂ'l“WV]ﬁ'i'Ji]%‘]JﬂW‘li'fJEJﬂ’NiJLﬁEJﬂ'lfJSU’BNTNV]ﬁ'HJ

=1

import cv2

from tkinter import *

from tkinter import filedialeg

=2

class Application(Frame):

def __init_ (self,master):
Frame.__init__(self,master)
self.grid()
self.create_widgets()
def create_widgets(self):

self.fl = Frame(self)
self.fl.grid(row=@, column=@, rowspan=1, columnspan=2)
self.f2 = Frame(self)
self.f2.grid(row=1, column=0)
self.toplabel = Label(self.f1, text="Welcome to 3rdRailDefectDetectionProgram!!!™)
self.toplabel.grid(rows@, column=@, pady=S)
self.select_button = Button(self.f2, text="select”, command=self.selectbutton)
self.select_button.grid(row=1, column=8, pady=5)
self.11 = Label(self.f2, text="Date (DD/MM/YY) Sy
self.11.grid(row=2, column=@)
self.12 = Label(self.f2, text="Location (Ex.SUT-RAD) : *
self.12.grid(row=3, column=@)
self.el = Entry(self.f2, width=20)
self.el.grid(row=2, column«l, padx=10, pady«5)
celf.e2 = Entry(self.f2, width=20)
self.e2.grid(row=3, column=1, pady=5)
self.runbutton = Button(self.f2, text«"Run”, commandwself.Runbutten)
+e1f.runbutton.grid(row=4, column=@, pady=10)

317 3.20 Taalsunsudanin wm 1

def selectbutton(self):
self.filevideo=filedialog.askopenfilename()

def Runbutton(self):
vidcap = cv2.videoCapture(self.filevideo)
defect_cascade = cv2.CascadeClassifier( ' cascade.xml’)
count = @
while vidcap.isOpened():
ret, image = vidcap.read()
if ret == False:
break
gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
Defect = defect_cascade.detectMultiscale(gray, 2, 20)
cv2.putText(image, "Date : "+s self.el.get(), (@, 20), cv2.FONT_| HERSHEY_SIMPLEX, ©.5, (8@, 89, 225), 1)

#cv2.putText(

ge, “Part of

"ONT. HERSHEY_SIMPLEX, 0.5, (2084, 51,
for (x, y, w, h) in Defect:
area=w®*h
if area >= 6300:
cv2.rectangle(image, (X, y), (x + w, y + h), (o, 220, 225), 2)
cv2.imwrite("frame¥%d.jpg" ¥ count, image)
count += 1

cv2.imshow( 'Defect’, image)
if cv2.waitKey(1) == 27:
break

cv2.putText(image, “Location : "+self.e2. get(), (250, 26), cv2.FONT_HERSHEY_SIMPLEX, @.5, (@, 153, 225), 1)

8),

1
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cv2.destroyAlliindows()

roct=Tk()
root.title("3rdRailDefectDetection™)
root.option_add("*Font™,"consolas 157)
app = Application(root)

root.mainlocp()
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FME-TRW-30000-0013-F

Track Patrol on Foot

_1.Mmuwmwmumwmm.
2. Precision measuring tools must be calibrated and not over due.
3. ALWAYS use Personal Protective Equipment (PPE)

Work Order No.: pected Date: Location:
Required tools: N/A Required staffs: 1 engineer, 1 technician TRW, 1 technician TRD
Inspection Interval : [] Mainline (W2) O DEPOT (M2)

A\ guaiification and Safety Precaution A\

| Defect found after inspection: [ ] No
1

I [] Yes (please define the failure in the table below)

L= Left/ R= Right

3 Monitor (I CcM
[J Other (add in Remark)
2 [ Monitor [J cM
[ Other (add in Remark)
3 O monitor [J CM
[J Other (add in Remark)
4 [ Monitor (] ™
[J Other (add in Remark)
5 [ Monitor (] CcM
[J Other (add in
6 [ Monitor (J cm
[] Other (add in Remark)
7 [ Monitor [J cm
[ Other (add in Remark)
8 O Monitor [J cM
[ Other (add in Remark)
9 [ monitor [J cm
[J Other (add in Remark)
10 [ Monitor [J cm
[ Other (add in Remark)
1 [ Monitor (] cm
[ Other (add in Remark)
12 [ Monitor (] cm
[ other (add in Remark)

In case the defects have been marked “CM", the CM Work Order MUST be issued for fixing the problem.

The.involved Work Order NORES: e« e Rl . B 8. 3 G A 0. il cciiivennsiasiissacennnaiiin

Inspected by: Section Manager/ Supervisor:

Date: Date:
Scheduled Maintenance TRW MO CS MRTA Uncontrolled if printed out or copied 2
M&.E Maintenance Services Refer to: PWZ-TRW-30000-0001-* of
Forms 11 AUG 2015 MNT Plan No: 2

Copyrght (C) Siemens Limited 2010, Al Rights Reserved Ordy for MRTA — Project imtemal use.

v track patrol on foot
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