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ABSTRACT

The project on real-time image processing while driving on the road is
developed to study image processing, object detection, and lane detection while
driving. This project focuses on detecting objects on the road to assist in ensuring
driver safety. The detection system helps to identify obstacles on the pedestrian
walkway or road, which can reduce the occurrence of accidents. Additionally, it
includes a lane detection system to assist in driving, where the system receives image
signals from a camera, which are then processed on a Raspberry Pi and displayed on
a screen. Lane detection uses the following key techniques: Converting the color
system from RGB to HSV to suit image processing Using a Gaussian filter to reduce
noise within the image resulting in blurring Using Color Masking Use Edge Detection to
find the boundaries in the image, using ROI (Region Of Interest) to keep the image to
the area of interest, and use and use the Hough Transform to find the limits of the
traffic lanes within the image. Object detection Locating objects on images in this
project uses an open-source YOLOv3-tiny tool and uses a dataset called COCO

(Common Objects in Context), a large image recognition dataset for object detection.
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2.1 SEUBTINIY
s18U93 W1 (Raspberry Pi) i vosaraufiamasvuadn (Single-Board
Computer %38 SBC) ﬁgﬂﬁ@uuﬁﬂma Raspberry Pi Foundation finauautaiu Aa fnse

wazauaNgUnsaldiannselindle dslulassauduillay Raspberry Pi 4 Model B 11l

| 12

3.5 R A bessssoir
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5Ufi 2. 2 Mechanical Dimension 84 Raspberry Pi 4 Model B

u

(ﬁm: https://datasheets.raspberrypi.com/rpid/raspberry-pi-d-datasheet.pdf, 2562)

2.1.1 doyadwie
- Broadcom BCM2711, Quad core Cortex-A72 (ARM v8) 64-bit SoC @

1.5GHz



- 1GB, 2GB 30 8GB LPDDR4-2400 SDRAM (Tuagiuiu)

- 2.4 GHz way 5.0 GHz IEEE 802.11ac 1%6{’18, Bluetooth 5.0, BLE

- AnzOndisosiin

- 2 We3m USB 3.0; wasn USB 2.0 91UIU 2 Wese

- @3 GPIO 40 Wuan3g U Raspberry Pi

- 930 micro-HDMI 2 x (5835ugean 4kp60)

- WeIALAAINE MIPI DSI 2 1au

- Wesnndes MIPI CSI 2 lau

- wosmdesawmedle 4 Tauaznesninlonaulndn

- H.265 (nensita dkp60), H264 (naasiia 1080p60, W15 1080p30)
- n97%n OpenGL ES 3.0

- gaadsunisn Micro-SD dwisulvanszuuufifinisuarnisiniudeya
~ 5V DC wudhadie USB-C (Fus 3A)

~ 5V DC shuanne’ GPIO (Fush 3A)

- Unlde1u Power over Ethernet (PoE) (Aaslt PoE HAT Lenmnemin)

- gamgiilunisiinu: 0 - 50 esrwalealagseu

2.2 Tugaleasulassiuluuanszau

a

lugansasulasiiuuuuanszau (Buck Converter Module) Wugunsaisailinn

ulasszauuseiuliiinssas Inganunsausuaussau output lalae Potentiometer ilog

[

D.

YUUBIA 101509180 Teuabang 3 A wazlduannisikiadlnen9as Buck Converter A1y

Switching 150 kHz YlAvNIUREU Lazlsanusey

SU 2. 3 Tuga LM25965



e 23 (mm)—™

20 (mm)—3>

45 (mm)
we—4(0, 58805 (mm)——>™

gll‘ﬁ 2. 4 Mechanical Dimension 983 LM2596S Module
(‘1'71'm: https://www.alibaba.com/product-detail/1pcs-DC-DC-Buck-Converter-
Step_60139072066.html, 2565)

2.2.1 ANENURA

- wsseuldnen: av-35v
- US9AUIRaN: 1.23V-30V
- nswualiidn: 3A (gean)

- DC-DC Buck Converter Step Down Module LM2596 Power Supply

2.2.2 Yoyadnwiy
- Ussdngnmnisudas: 92% (geam)
- Wagumnud: 150KHz

- 5EABNIANA: 30mA (a9aR)

2.3 WUALABS

gﬂﬁ 2. 5 Battery LiPo11.1V, 2200mAh

2.3.1 AuENURA

- aluladnsdousnlud@maiesiielidainugwadifienin 2200mAh
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2.3.2 doyadunig

2.4 Switch

A14Y: 2200mAh

nsMuuRAL: 11.1V / 3 wad
ons1n1sUandass: 120 C
9n3INIAIBUTEEER: 240 C

ﬁmﬁfﬂqw% (£209): 521¢

YA : 817 157 1. x N9 48 il x 89 32 1y,

Ussunninidoudounaiumesd: JST-XHR-ap

Ul 2. 6 Switch

(Fiun: https://www.allnewstep.com/p/1643, 2565)
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2.5 m%mmﬁ'uﬁamﬁum

N19M5299U%0aLAUusa (Lane Detection) iunaluladrouines e
(Computer Vision) fildszuundewiodumwedifions19du washnmudunisuuauy Taed
ImgUszasAvan Aen1InTIRdulduneliignassuazivuam UMIaLAEIAN19Y 89 U VUL
aeluay Fadudiudidyvesszuutiedul wazeruninuedlifaudy (Autonomous
Vehicles) sitelinmstuivasnde waziuszansnmanndetu

N3R5 UT LA UTRAEITIATANITUTELIANANIN WU 1111V UAIN (Edge
Detection), NM135AMUAYIUNE (Color Thresholding) wagn1sulassvl (Hough transform)
Wonmamidnlaswonduiiudendusa Tneilledeafusagnasianunds ssuvazdum
Mumisessunmuzasdeafusauarliteyanduludiszuumunuvessunmuz ety

SNWANUURBANYLALLADYTAINYDINTARDUN

2.6 niswUasan

n13wUasdul (Hough Transform) Alanisananaaneae (Feature Extraction) i
Heuldlunisuszuianin (Image Processing) hagAaunlmasidevieil (Computer Vision)
dlonsaamuseiugiu Wy Wuese naulunm 3Fn1shaiudenisulasusdazganim
(PixeD) Tugunmlhdumsfimesiaenndosiuguinaidomis

Tunsdlvesnsasamidunsusiaziuiasusazyanmluawlnduidupsdud3gh
w15 fiwes (Parameter Space) Inefinnsfimesvendunsiazasnadosiunnudi (Slope)
Lazafauny Y semnudidugaeen (Peak) Tutigivnsiivesisausansiaviidunss
Tunmililaenisulasdn Wumnedaiifivselevinng deduasdunmlilamnsansianled
Feisney q Wy dedunseiuliseiios Inevhlumsulasrluniosdefiiusslomilu
namsramsUisiiuguluninuazann o Ui lunans g eu Wy usus srumnug
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{ o v Y]

AawfiamesIdavial (Computer Vision) iWuaiuidviwazn1sujufnneatesiu
nsvilvireufiamesanunsafnuazdlagunin wazilelaegne W Wedfiuseuunis
vosiuvesnywd §95uiansledaneifiu (Algorithm) wuudiassmisadinans
(Mathematical Model) uagnsi3ouiuaaa3es (Machine Leaming) Lile3iAs1esi Uszanana

Y]
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n1suszulanan1n (Image Processing) tJunsldisn1snsndamians way

a o 4:4' v v P

welulagaeuiweslunisdnnisiuawdda wWeadadeyaniluusslont Usuusnmunim
yo9am uazdudunising q Misrdeatunim nmsvieuluaiiauvainvasua
Wenlosuszninamudnisadinenans Ineniseonfiumes wagdmngsy Wisusnuozdeya
Afusylevioananain i uAuAmAm wazdndunsiiasizinineng q liodied
UsgAnsnn nmsdszanananwiivsslenildlunarsana wu nsninaisunmd mssey
funis wagnsdrrnanazerlng nisdhasts msmuauueus Hudu Fadufiugiuuas
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naUszasandnveinisuseudananin udunishsteyaniiertosninain ns

e

ﬁwmﬁamWimﬁwlﬁmumﬂi’fmﬂﬁﬂﬁhq6] 19U N19N5ININ (Image Filter), N1SLUIEIUAIN
(Image Segmentation) N5aRAAMANYAY (Feature Extraction), mifaﬁgmw‘u (Pattern
Recognition) WA¥NTATILANIN (Image Analysis) wadawmanigninaldlunislins gy
warUSundesnmlimanzaudnsunsidanulunatsaivnay wu msamnswnngd Wuwes

szerlna NMInIRaeUANLUAeniY Wavyuuud

~ Y a = = vy o = a ¢
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Artificial Intelligence

Machine Learning

Deep Learning
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2.9.1 Uyayrusehing
HoynUseivg (Artificial Intelligence: Al) iumadiafivhelineufinnes
aunsadeusuvaidyauavngAnssuvesuyedla lnegnlusunsulviddnenmmiiounywd
WU NM3ARRIINg ANuila nsuAdymuaznisnnauwnu ngusvasdveslayauseivg

& a

Aansidlonalunisussaidmuneanivegvgeandaauseivg dunumddglunis
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v A
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2.9.2 N3EEUIAYALDIVDILATDIABUNLADS
N33USIYA1LB04AT04ABNTIMBS (Machine Learning) agvialy
Y a v o a A a s ° = v Aa
waraunsallenuladndunisiiasesreuiunesaunsavinnisiieuslalnenssainteyand
~ Y = ° a ¢ o scaa % PN a
Welilau@enszuaunIsviieuaInmsiaT s RRaswsnd avainnisastalusunsuilaeund
udazasunszvaunsnlulvrsuimesasaduneinadnsidenI1soanun
aa a v a a s I & o
I8n191 58U veNAI BIRRUN MRS 01 TaNTag N UseentTY 3 UseLanvian
fapalull
1. n1siSeuilaeiiveyaunaau (Supervised Learning) Lilasannasuiianeslulad

b4

szuuUszamlunissuivsentsdndeyanimileuduuywy 1513sdewinisasiassuunis
Ussinanaliniuniesneuiamesdtenvvzsenseuuiilainduluwe dsilueannanuiilay
fiauanunsalunisweslesanuduiusseninsdeyariiiniieniudi Feature fudayawn

a1

9an7lsenin Label drunmstindulunameyndeyafiiegns Msnian feature iU label 11513
AuegnauLa7 W liluAaRINA1INAIINTHUNTHNHULLaEIINAUTRLANINNOUA L
anansailUlduendn label laegrsgndesaine feature MisTlindnly
2. m3seuilagliiiveyauasu (Unsupervised Learning) lulsiaauuuilagyin
1 v Y 1 ! o w 1 L4 a s L9
NsweNuezHU feature lasngnuiadlaglill label indreiiu ilunalvineuiimeszdos
dnngudeyamaudenluuazaingy label anuLes
3. NsBEuSIuan LIndeY (Reinforcement Learning) {unisSeusiiiunisli
57978 lngusnisunsuiameszinnsassinaegnluises udusineeaeslissialediu
anunsonulanuifenisaudise rsufiamesfasneeulsudswisnsinnuvesiu
v v [ ! o A v 1Y ‘:l' v v @ o v ‘:l'
mudlasefaudazasaielilasieiauiniigaaugarieduiazaiuisavinaulaniuie
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2.9.2 n3E8U3AeEN
a Y a = . I3 a o = ~ =
N13L38U3LUNAN (Deep Learning) LWUNITLIEUIUDIATRIUIZANIUITY
lsuusstumalannlassaiieesanewyed avliwiioudunsieuiimufiiewaunie
Ao IMeT ATeNIsEusRdnanTSsusNIzLenaAunwuglnednludRkazaAniunis

[

Jauszianlalaenseandunafidaniiu Turueiinsisousneatenauns oanaunines
o & Y aAw 1% A A a oA o v a ¢ o A X

Jududesifuentayaiioidandsineides Tunsdndulauasnisaianisalasuaiugngagy
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Network) Uszneusiewaauszam (Neuron) Miduduq flassiigUsvanananansnasiu
1A59a5 198N 99U0 Y BIgalTIIUTUYBS neuron 11N Bevilrlassieiiaaudn Fanaieun
\Ju Deep Neural Network (DNN) Tag DNN @nansawuadu 3 dunane Usenaunag Input

Layer, Hidden Layer Wa¥ Output Layer

Input Layer Hidden Layer Output Layer

5UN 2. 8 lassgUszam

2.10 Tassvrguszaminenwuunauligyu
lasstheusyamiiisuwuunauligu (Convolutional Neural Networks: CNNs) @@
Usstnnnilawedlassainanietieusyamifion (Artificial Neural Networks : ANNs) fils3u
ANudguagawnInaIgdmTuIUABNTILABTITY (Computer Vision) Wi N13331010
(Image Recognition) NMIATIIMINQUATNITHUIAIUAMN (Segmentation)
Tassadaiugiures CNN Usznaudedunansd udazduiiuthiiussananatoya
Fiunnsneiu layer Anuvasilasiu CNN léun:
1. Convolutional Tu CNN fazthaflawmesuldfunmiioasnadu Feature Map
2. Pooling Tu CNN Hlavamuunsues Feature Map Tiivumdnaaitetasanaana

FULDU
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3. Activation Tu CNN S agihitardunisnszduuvulaifaduiny ReLU wde
Sigmoid wlifuowinaainduneuligiu

4. $u Fully connected lu CNN Sazagrefutuluniotneuszamidiouialulng
wiazfseuardouseduinsoulutudeuntimndy

5. Filter w38 Kernel A9asfsnudnvarildlunisisringesn lasunddinses/
inefluasuniliaginndnvariaulaeenunliviledn iidsdndudesinsemaneiinges
fe iemanidnunssiiuiivarsegnssznauiiy

6. Softmax Function %3® SoftArgMax Function %38 Normalized Exponential
Function A ferfufisu Input 1y Vector a4 Logit $113u334 ud3 Normalize sanudu
aunaziu Probability finasauwiniu 1

7. Flatten layer ¥innsudastioya output fifivanedid Wy 1 77 iilewndoudoya

Tvegflu format finFeudmsuidu input 1iU Fully connected Layer
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— TRUCK
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O [
FULLY

-7 INPUT CONVOLUTION + RELU POOLING CONVOLUTION + RELU  POOLING FLATTEN o \necrep SOFTMAX
G i 4
FEATURE LEARNING CLASSIFICATION

Ul 2.9 anilmenssu CNN
(Fi: https://saturncloud.io/)

n1sUszgnaldanulaseinelssamimieniuuneuligdy Wy Object recognition
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NUVUININUAEMINNGDY (Go) WU AlphaGo
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TunsFeuduvudduturesdoya Tavhltuissansnmlunsssdnuurludeyaidudon
W sUnmuazdonw deviliAansiannlmilunansain Wy suguam anuvasndy

wazsneuAlsAUTY NsIdewasinuIsulygUszRvglusuandne
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2.11 Transfer Learning
Transfer learning A® A53UIUNITUNLATIUIETNHIUNITEBULINBU (Pre-train
Model) inUuussuazasusiedoyaynivi ivelilasaingaiuisasuiratauinduiag

(%

hluldlunisswunaatanawnieg Fevinlulusndusesldadrialassne i
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3.2.1 29NUUULKUNINIAIINVRIENTALIT
WANINITHT DU BV UNTUBITAMISUAREAIT1T NS0 auspRg4ls

A gy g = o a ¢
welimiudadnuiu wasatinvasgunsainldlulaseny
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INaH

Camera Port (C¢

L9 .z £Z 22 vee vee
=2 58 53 33 I b+
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. . .
>gQ=3933032322023¢2
323 "
5533358335538558 GND o]
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Micro USB-C
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CAM1 CP
GND
CAM_GPIO
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SCLO |
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33V
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AU

Yes

Raspberry Pi startup

\ 4

Program initialize
and turn on LCD
display

\ 4

End
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3.3 99NWUULINALIS
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I A a 14
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ARUNIMBS (Laptop Computer)

3.3.1 99NLUUNIIUVBIVDINITATIVIVUYBUAUTA
LAAIAIAUNIFIN9U LA UUD 9875 ARISVRILATINY LB UAUTUSHATY

[

VdyIanIW Uszananann UauienIsuaninInesnnig

Start

\ 4

Program initializes » | Convert color space | Drawline lane in
g ”  RGBtoHSV ”| original image
HSV[480,270,3] RGB[640,270,3]
\ 4 Y \ 4
Color selection,
Live video streaming Yellow and White Output on screen
color
BW[640,270]
\ 4 \ 4 \ 4
o T Merge mask of
X P yellow and white End
image
color
BGR[;:3] BW([640,270]
\ 4 \ 4

Resize image into Edge detection

640x270 px
(640,270,3] Edge[640,270]
\ 4 \ 4
Gaussian blur filter Hough Transform

JUM 3. 5 {euuanansvinauresweiinas
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Image input Color selection

Draw line lane

Edge detection

Gaussian Blur filter Insert ROI

BGR to HSV

Hough transform

40 o 100 200 300 400
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3.3.2 29NLUURIIUYBIVBINITATIIUING
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A5 Transfer learning titeantumausine q Wy msiindhuuusiass (Train) fldnauu Tne
firzthiouusiassiiniunsinuiuds (Pre-train Model) wdfniondiuiinesuuusnass
\iueanudilddruifioanuuy (Custom Head) Bidluunuudwinisfinuuusiaediagagiin
uAduvasdedeyaiiedenly lulasanuiienlduuusians MobileNetv2 wagld weight

U89 imagenet kazdIuvedlasatieUsramiiienagld activation {u softmax Aaguil 3.6

Input MobileNetV2+Custo Flatten Dense Output

e — F——»

Layer mHead layer Layer Prediction

JUN 3. 7 WRUANLAAINTTYINAUYRINTIMUAA TN

Tun13n5393uTng wazn1svdmundsvesinguunnlulaseuiaglyd
LAT99HBNYDI1 YOLOV3-tiny Fadu Open-Source wazagld dataset 1¥u COCO (Common

Objects in Context) Fadugndayanisandinmuuialngdmsunisnsiaduing
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