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Abstract

This study aimed to develop an accident detection and notification system for
road accidents related to vulnerable groups on the road, such as motorcyclists, who
account for 80% of all road fatalities in Thailand. YOLOV5 is used to develop a system
where objects in the image can be detected, whether a person or a motorcycle involved
in an accident. The comparison of accident detection results obtained with different
YOLOvV5 models led to the selection of the most suitable model. Then, the notification
system was developed in Python language along with LINE Notify API (Line Notify Application
Programming Interface) for sending images and notifications to groups of people through
the Line application when the system detects a road accident. The results show that
YOLOv5x has the best performance in accident detection with 93.21% compared to the
results of other models. Moreover, the developed system was 100 percent successful in
sending images along with a short message indicating the number of motorcycles and
the number of people involved in the accident. This intelligent accident detection and
notification system can detect accidents immediately by alerting rescue workers, police
officers or other parties. The information about road accidents, including images or
messages, can help evaluate the situation and promptly prepare the rescue team and

the necessary equipment, leading to immediate assistance to accident victims.

Keywords: Road accident detection system, Road accident notification system, Deep learning
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917U 883,332 AU Way 926,575 AU MuAAU neninTesay 80 vasiuiuidedInangUnime
yrvauuiovn [ugldsndnseuenst (Thai Road Safety Culture, 2023)
Taguiimsumalulad Al (Artificial Intelligence) w3atayay1Usehivg unimunlvilin
Duudanssulvd 9 wnane W szuunsidndemadmlud® (Automatic Speech Recognition:
ASR) 5¥UUUBNEMTUTUA I DAIINLNUNYYY (Messaging Bots) syuuAauines Il
(Computer Vision) LLaszUﬂﬂi%?amaﬁué'quﬁa (autorated stock trading) Wuu fin151n
wAtlAN3i3eusLdEn (deep leaming) Fuduwmalulad ai ivszneuselaseeusvamidion

fa o ¢

wrnnaudunildluduneufinmes3viad (computer vision) lwsyuuneuianesil
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Education, 2020)
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Figure 1 Mechanism
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Figure 2 System Development Process

TumsdnwBendoyaguam fiasldsummeyanesinmiedeulmvierduinle (video
clip) AimsAngtRmmmeauy nnmauiauesdedviiuasmmnaunsuasarssd Mniugideld
iheavirledadunmmedoubmunuendussunmds vilfivsunmiiiagifveimuns o
1,400 7 waziftoidunsiudwuyedeyanmiflegesaddnlvidaumannmans wagns
aouszuuliiAnmsssiisAvsnaund sty Seldunanwosu Roboflow duduunamiodui
annsaldnuinudvusuwes Tumsuvadugadeyanmuuudu ieldlunisaeuszuuliiin
M3391 (training) nI9ARUANUYNFBY (validation) uasnaABUSEUU (testing) Tudnsduieuay
70, 20 uag 10 sUAeU LL@Sﬁ%ﬂﬂﬁﬂ‘ﬁ@%aLﬁuLau (augmentation) 91147 5 oy adsay 3 1w de
wmadania q Fuandlunised 1 (Table 1) Tnganiildarnunannesy Roboflow fuau
JaAu 15,120 01 éun Sruaunmdmsuamaaeuaugndas (validation) wagnAABUTEUY
(testing) HdauiNLAL Ao 280 waz 140 auddy drunwildasuszuuliiAnnisydndl
Sruaudiutwdu 15 wh Ssarnidutiog 980 nw iiinduiu 14,700 nm Fauandlumsned 2
(Table 2)
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Table 1 Image Data Augmentation

Number Augmentation Techniques Setting
1 Grayscale 25%
2 Hue Between -25° and +25°
3 Saturation Between -25% and +25%
4 Brightness Between -25% and +25%
5 Exposure Between -25% and +25%
6 Blur Up to 1 pixel
7 Noise Up to 5% of pixels

Table 2 Dataset Allocation

Number Purposes Percentage Number of Images Roboflow Results
1 Training 70 980 14,700
2 Validation 20 280 280
3 Testing 10 140 140
Total 100 1,400 15,120

lunsieuiigunasidenlddaneiiuiy annsAnwideyanuidenineidesiu

a a

mMaFsuiieudsydvinmdaneiiuildlumsnraduing wui samssuifisudssavsam
Y84 YOLOV3, SSD waw Faster R-CNN Tun1snsiadugnumniviug dane3fiu YOLOV3 dvafag
2 Usens Idud fn1smanisainseuseuinguagaranitazduluafaden uagnssuiums
psrfunwimmaasaulueodiaden vhli YOLOV3 Sauidani Faster RCNN uag SSD
(Rendi & Mohammad, 2022) uaganuanaaaunsiluldnumnudasnsieveserniAeuwuy
1¥Auty (unmanned aerial vehicles: UAVs) Litefumamasaeniiaonde lofiarsanlusiu

anuusiuglunsnsaduinguad YOLOVS fiusednsnimanda YOLOVA uag YOLOV3 Uil

v
o Va v = A 191
4|

mmL%“lumimaﬁui”mq%mﬁLﬁﬂﬁaa (Upesh & Hossein, 2022) aaiu 63383 adian
YOLOV5 8anea3fiufinmuiain YOLOV3 uay YOLOvA Fadudane3viufisiann Latency 7191
LAZMNIEAUNSTIIULUU realtime (Rendi & Mohammad, 2022) laglasaas1evas YOLOVS

WARIRaNINg 3 (Figure 3) wazlassadievas YOLOVS Lanmasna 9 wassdanmil 4 (Figure 4)
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Figure 3 YOLOV5 Structure

> X =X B

Small Medium Large XLarge
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Figure 4 YOLOvV5 models

(%

lunswauiszuunsiadugUamguazasuszuuliiinnis3an (training) §37els

v '

Aunsuyssinnvesinglunimdu 2 aana (class) laun 1) yaranUszaugUfme uaz

|
Y o o w

2) sednseueudNUszaugUivg wasiielisvuuiinsidmananiadeuddnisaeussuulv
°l

1AAN153917 200 58 (200 epoch) 1Ay YOLOVS Tunn

q

luina wazseye batch size
AUAIN YOLOVS gt fanandlumisen 3 (Table 3)

Table 3 Parameter for Training

No. model Weights Eporch Batch Size
1 YOLOv5s YOLOV5s.pt 200 64
2 YOLOvV5SmM YOLOv5m.pt 200 40
3 YOLOV5L YOLOV5L.pt 200 12
4 YOLOv5x YOLOv5x.pt 200 6

Tumsiannszuumsudaieug Ui

q

LY

RevimsauAuleyad

aa o

faTugldunsnresy

Toeatideluusenelng wuin weundwdu Line Wuwnanvesuludeaiidedmsudedonnui
finmsldnuwaglasuanuduunniian nesiadansldnuwasanuiiuveu Sosas 90.7 uag 16.1
ALEIRU U1ANIN Facebook Messenger Aiimstdaudusudun 2 lnedaifinsldauiazany

Fueu Sovay 80.8 uay 5.9 MUAIU (Simon, 2023) fauanslumsnsd 4 (Table 4)
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Table 4 Comparison of Social Media Messaging Platforms

Number Platform Most Used (%) Favorite (%)
1 Line 90.7 16.1
2 Facebook Messenger 80.8 59
3 Instagram 66.4 8.6
4 Telegram 153 0.3
5 Imessage 14.7 0.2
6 Whatsapp 12.8 <0.1
7 Discord 11.9 0.9
8 Linkedin 9.8 <01
9 Skype 9.6 <0.1
10 Wechat 8.9 <0.1
11 Snapchat 8.5 <0.1

o = A

NN eEdALLANS19T 4 (Table @) FITeTadenliueundindy Line Wuuwanmedaly
msdetomuudafiow udaidunsiaunssuulagldniw Python lumsideulusunsuda
\Fousieriu Line Notify AP Lilelszuvansadsmsudaieusesunmuasfomnuiiszysiuu
F09NTEUBUA LAz IUINEUsvaug UR v ukaUna 1Aty Line 1a nduhnsvageu
UsrdvBnnuesszuuidadieulagldnmiiuusidmdunnaeumsvhanuuesssuu $1uam 140 A

wdAndwaluinSesazandnnuesissuvansaddeyalddnsa

NAN133Y

nmstouddslunsasuszutlyiiAnnisiail 200 seu (200 epoch) Wiy YOLOVS
Tuyn 9 Tuea wudn wiagluealdsuiusevlunsasuszuuliiinnisg i lndiAe sty
Tagaglurag 142-146 50U (epoch) wiszozhaniililunsasuszuvlsiviniu Tneluinaid
qunivg vieflanududeuvedaseieuszamiiieniinnntu fdweddialumsaeussuuli
Lﬁﬂﬂﬂiiﬁ?ﬁﬂ?ﬂ%lﬁ]’mlﬂﬁ’w satfu YOLOVSx Fdldnalunsaeuszutliannisiduudign
Tneldinan 38.127 Falus 5090310 YOLOVSL YOLOVSM wag YOLOVSs Tagldinan 18.487

12.169 wag 11.180 $1las audey sauandlunisadi 5 (Table 5)
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Table 5 Training Result

No. model Time Stopping  Precision Recall mAP50 mAP50-95
(hr) Epoch
1 YOLOvV5Ss 11.180 144 0.937 0.909 0.937 0.64
2 YOLOv5mM 12.169 142 0.950 0.912 0.951 0.655
3 YOLOVSL 18.487 146 0.970 0911 0.950 0.655
4 YOLOv5x 38.127 142 0.973 0.912 0.947 0.657

Tumsnaaeuszuvunsndugiame §adeldduiunisdeulusunsumdslissuy
Ainseudenseuingiifimsiingtmg 1éun yanafiuszaug g Anseudensousmedudung
uazsadnseueudfiuszaugiAme Anseudeuseuseidudvaes udtufindeyaidudiuu
AMEIKANTINUYessE UL WA 1) SunuamilssuvansansadugUBimeldasuiu 2)
$unmiszuvanansansadug Uimeldusliasudu 3) Swrunmiiinisifingdame
wiszuUATIav iy wag 4) SrurunmilszuuanadugtRvniawatn lnedaeegsenim
Tunsdising  uanafanni 5 (Figure 5) waziilevinn1smaaeuszuunsI9TuRTAamARU YOLOVS

Tumarng 9 lenansvegeusiuansluniseil 6 (Table 6)

system cannot detect system error

Figure 5 Accident detection system result

346



Life Sciences and Environment Journal 2023; 24(2): 338-351

Table 6 Accident detection system testing results

Percentage and Number of Images

Number Testing Results YOLOvV5 YOLOvV5  YOLOv5 YOLOV5
S M L X
1 The number of images that the 65.71% 72.86% 74.29% 78.57%
system can detect all accidents (92) (102) (104) (110)
2 The number of images that the 19.29% 15.00% 16.43% 12.86%
system can detect but does not (27) (21) (23) (18)
complete
3 The number of images that the 6.43% 6.43% 5.00% 4.29%
system was unable to detect an 9) 9) (7 (6)
accident
4 The number of images that the 8.57% 5.71% 4.29% 4.29%
accident detection system errors (12) (8) (6) (6)
85.00% 87.86%  90.72% 91.43%

Ability to detect accidents (No.1 + No.2)
(119) (123) (127) (128)

nndeyalunsnedl 6 (Table 6) Wunaanmsthamiudslidmivimsnaasy
FEUUTIUIU 140 A 11vN15nadeuiu YOLOVS luwnanis 9 wasuanauduaiilesidus
Tngszyduunminsamuliluadu wu Tuddui 1 Suunmissuvannsonsiady
gUAmmlFAsUiIL YOLOVSX ansnsansradulsunniian vieAndudesas 78,57 (110 gUnm)
Wy wagmnfinnsanduanuannsalumsasidugimeduvdn (sumane deud 1
annsanTasugURmeldasudu way ddudl 2. amnsoasadugdimnleudlinsudiw
Wu31 YOLOVSX annsansaadugifmglsigndesinniian fe 128 am vieAndusesay 91.43
39989778 YOLOVSL, YOLOVSmM wag YOLOVSs IneanunsansiaduaUamele 127, 123 uaz
119 1 Aniudesar 90.72, 87.86 waw 85.00 Mudy wazidlethieyaninassi 6 (Table 6)
Tuddiui 2. nsadugtRmmlalinsuiu 3. analimumaiingdfmg uay 4. asadugtimg
Aewan dadudwaugumnitvwendanruliauysaiviedeianainvesszuy mndevinduy
msalagfiarsandsdadonie 4 wui Jadeiifinadunsvinuvesssuuaniianio ami
nagouliaduludieiifuasies Aads 15.75 nm niedAnduesay 41.45 sesasnie
lamsamangle W annzuasunivaglididnisdeuriuiuvesing seuunsianuing
pifmaiAndu el TanlalunmuandiifiuindgiRimaAatuas udu lneddtade

11.25 am wieAnluSosaz 28.95 wazaavine Ao Insdewiuiuvewmate 4 Jng vilwszuy
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nsrdugURmaieuiianain lnedanade 11.00 vieAndusevay 28.95 dwwandlunisned 7
(Table 7)

Table 7 Comparison the factor of results

YOLOvV5 Model Result
Number Factor
s m L X Average (%)
1 The test image was taken in 22 15 13 13 15.75 41.45
low light
2 Overlap of multiple objects 11 10 12 11 11.00 28.95
within the image
3 Other or Unknow 15 13 11 6 11.25 29.60
Total 48 38 36 30 38 100.00

a o

PAfeladudumsuenamilifinmsifngtimganiflendy S1uau 140 a1 (Wirdu
FunuamdiinisfngdRmadldlunimaaeunminuvesszuy) nturhnismaaauiy
YOLOV5X @ sfinanisnaaeudiandnluteadu q wui ssuvaunsavinauldegiagnides
(Liuananadndnisiingufwe) 31U 133 219 wazssuuyinnuianaIn (aninaindnisdin
Ufn) $1uau 7 a1 ndudufinaadaususaiildnnnisvaasudeuntiidas Confusion
Matrix wui1 szuuiiaunlagld YOLOVSx fanmannsalunisnsaduglifivgadefesay

93.21 fauanslunmil 6 (Figure 6)

found accidents 128 i

no accidents were found 12 133

Figure 6 Confusion Matrix

Tumsnageunisdefennnuudaiiou §3devinisveaauiu YOLOVSx Falulumand

mwmuﬁﬂumimwﬁ’uqﬁaLmlﬁgﬂéfadmﬂﬁqm WU 5suummmdqgﬂmwLLazﬁamm

va

syyduuingivsvavadimelansmunaiilaainnisnsiadua Uame desandluning 7

q

o '
o °

(Figure 7) 1m8 s UUAINN50E0ANULT LADUANTITIUIU 134 ATY AINTIUIUA TN TEUY
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aTnuIdgURvaindulazdosdetonnuviavan 134 A w3ee13na1ladnszuun

Nuuainsadadannuladusadosar 100 faunandlumisned 8 (Table 8)

i i i ify:
accident_notify: a.cc1dent_not| y
sul! figudmeAadunt sttt figudmeuAedu
fisndsnsuususiisrauaUame flsndnsumsudiszauaUdive
1 Au Fmm 2 du

manilldsunadusmon 2 au Ao leunaidusion 2 a

accident_notify: accident_notify:

sttt flgudimeAadum st figdmeuAedun
fisndnsuuuusiilsrauauaime fisndnsumuusivivszauauime
Jmu 1 Au M2 Au
aanilldsuuadusmom 1 aun anaiiy ledsuunadusmomn 2 au

ST im0 | A g o

Figure 7 Line Notification Message

Table 8 Accident notification system testing results

Number of Sending
Must be
Number Platform detected completed
send
images
1 The number of images that the
110 110 110
system can detect all accidents
2 The number of images that the
system can detect but does not 18 18 18
complete
3 The number of images that the
system was unable to detect an 6 - -
accident
4 The number of images that the ¢ ¢ ¢
accident detection system errors
Total 140 134 134
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aiuseHa

Tunsiaunszuunsadusasidafougiimgaseld wud ssuuivamdudae
YOLOVSx anunsansiadugifmelagean lnedeiadslu Confusion Matrix Anifufesas
9321 uagszuvannsadsdonuudaieuldnsinuiissuuasiadugtimnasiany Aady
Soraz 100 S9919na17631 sruUELieuTivauIsae Line Notify APl @nansarhnmsudaiiou

Iapgnstivszdnmsnmuazlifiadeiianainias At TunisiaudesenisnshianudiAyiv

[
o
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