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A Study on the Impact of Al Edge Computing Technology
on Reducing Traffic Accidents at Non-signalized Intersections on Residential Road
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WEARIL 7HE F %G EE2E o|HER HMsuAIR o, o]F HoFA A Al E X

adstazt shs 57} o] FoHTh B AFdlM=
NGA WAL el FHFE WA F
Atk AL AAA2 0 2 20m FHbol| A A
< SEs 5, AR 7]l 28 05-08
S A MRS A drk =3, wAt
E HTE 1mAFANAME 11~12km, 20mA A= 20km/h FEE82 £ERE]7} o] Fold
AR Y A GA7} 7t o8 FAEIT mEbA o) F Al2E B9 F S wAR
t|o|E|E Taylor 20l 283tH wEALL &E0] oF 40% Hadhs A0z A F Ik At
HOE w2 Al 7129 w2 AAIAAE, dA7ed] AA ARAT 22a uAs Ho8
o) A St A o]l o wEAL Tt THed AR YEhgt

ol 1 AFATAD, A, wEAI, FYEE, AL

ABSTRACT

We used actual field data to analyze from a traffic engineering perspective how Al and edge
computing technologies affect the reduction of traffic accidents. By providing object information from
20m behind with Al object recognition, the driver secures a response time of about 3.6 seconds, and
with edge technology, information is displayed in 0.5 to 0.8 seconds, giving the driver time to respond
to intersection situations. In addition, it was analyzed that stopping before entering the intersection
is possible when speed is controlled at 11-12km at the 10m point of the intersection approach and
20km/h at the 20m point. As a result, it was shown that traffic accidents can be reduced when the
high object recognition rate of Al technology, provision of real-time information by edge technology,
and the appropriate speed management at intersection approaches are executed simultaneously.

Key words : Al, Edge, Traffic Accidents, Speed, Real Time
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EAae] 714 #Hoket 2 om wlgke] o)W EZD(Kim, 2012)9F WAFZ(TAAS 2024PE & 4 9tk
540 ClREE DAZE AL MUSZALEA AF BoEE B Ao Bur} ool AF AD

Sh3k]
o] o|HER HAISWAE 7} WEARILS] FHoFg o] v WARYW F& watR o] HIehe Aol B
F3ab7] W&otk I ol fE Uit o|iERo| AREF F Al =g} FHo] nF

3, o@r CCTV 59] 9Hats ARGAA AE S A48l ARA LA HA 1723 A5 2857 u
Tolm, of& AAIRMde] SFREA Fa) Abaeo] &3} gle Ao® yehdth

53] ojdEg2E wAE g Q1A M7 20m W= ¢ gon, ' s Hit A& 15kmh =
FA 48% oufdl] AA s GBS AL AFFe] AlFo] o] FolH o matz I Aol AL
ATk whebA A AFE vRel Zo] 7]E] CCTV 5 AEFF F AlEE 58 ARATOE UES FE
3t WEAILE ot AL o dFelth

olg]dt FAH S sdsty] 8l A AdeSs 8 nFAL dF E s g A7 A
A=, F A F23 719271 “A19} oA (edge) HFH” 71€olth Ale HEldS 53 24 HA
WA, A, A A, LERR], PM 5)E 222 U435}
£ o 3sted Z8sta ok dAHFR LS F3E HolE
(edge)oll Al HElste 71wolH, ¢A AFT wFART 24
TS AAROE oldtE Ve omith

B AdTEs AE5A FHEA G ojHER HAZwARe] nEALE WS 5 e AT AT
ARAF] B s AT 4T Qe Al B AAHFE 7eS A8 % HolEE gHd=
tlol A A1 2HE AT
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il
A HHe] WEALT o T (Park et al, 2022)0|4 EALTLEA B o =8 93 AIZE(Noh, 2021) 5 F=
WEAL A& 93 BEE 4 53 FAY A7 5 o] F ok BHA, B dAFoA= Al B AR F
B 7)&o] 1EEE SHAA wFAL Ao oADA YIS A JEAE A, ol B4 F
3 ALS} AAAFE 71&9 dAL MARREE AN As FHoE sta Tk
AT WEA = AFAY] HAEwAE T wFAATL Zha, BRert glow, wEokA obdAd gEVF B e

@ olUEs MATWAR I)490] A2EE BT dolEF SPsATt F
7&%0 el A, AHA, AFat, LEHLO] PM 5 571 AAE gz AAAAES EAEgTh ? il
A AABFY 14 A5 AFE A AUEE A=y =

S37k s AFIAG. 2T A WAE o)F Azd =Yooz AA FAAst 48 Gl 3l

fo
ik
op

1) FEREATY 61.8% A (A2 AE BRI} o9, 2007~20093 333t FEREALT AR

2) H&Aka19] 32.9% wAbR el A BAEka, 2022 wEATS 484%7F WARM B D)9 FTRTA AR R0 T epd
3) @Yol AE o] ALHE A 2%, YA (LHUAA A4 102, VMS BE7HA 52 5 F 172 A5 28FHE o=
A

)y & 4 4 A % A A3, wAE 20m FE FEelA B 153kmh FEOE YERE

) JEWHAL, §FE54AY, 2BEAAE ¢ BF oJHER FEXE i"l(xwf’*% BEgle

l-N
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Alst AAAFE 7|ES ZEot] wFAL O Mulae FE VA AFAA, AE AFAE
(B, A58, AR §), LEHE T& ARG B2 bl FHFEFEEE, FEER, EYoto|2)d
wE vy w@AF 34 9 AsAYE 2&Fste #UrlEd oA SWE 283 Atel(MaaSKorea 2024)7}
0.1, Jang et al.(2020)= AA|THFo] 25 Ol%’c‘f}@i Far T JIote AFEEE FATOEA I B
T 79 AR E dSste AzEoR HT o wet QAR OlH ZNo R SA-gA F H Al
A ARE Fi Yok

AlE SARL oS B ool 3 AbEoh A= v SlEH, € S0 FARA = AN S4F
Bl =dae] 5 A E£FAAe 283 A7l Yo, Park et al. (2022) 4E Tl AEE T A
AP S< st B A 7Sk 4 A ZEd & AATFOEA, o] thASe] FF 1
Fejok 7t a3tol] meh AAE 5 AESF sk Abaedi A o] wloguo]28tE Axstitt. elal Akl
T iAo A 719 E Bl Ve g g dagES st Al SAE At Aue|es

s A7) gle
OE A Bl 71E AT L ANES FE AL /I Wulole £42 53 wEAL 5 2

el mAl) 2Ye T Qon, JAAFY /1Ee BEW LEAL o] B LFFHE ZHe
Ao vES Agolth YR ARFARA AALFY 7162 Al APAAT S5 AL}
glovt, 1 A%he LEFHA ZHel LEAL ool A8 HE WA A & Uk

webA 2 AdTe Al 71 AARAFE 7les B Aste HA A RS Fe 5 dnh Al
718k A4S Tl AAAHFE 71ES TEsto] AL E wFAL AdE AT F dve AL

WEFUH FTe B AFsHe oM ABYL FE + Aok

1. 88 s

B ATl 2l QTS AT ABAT AR A4 SR YT BY SR BS BT

1) 2H(C|= SIX|7|8F QIZX|S ZHRH|QIA] 22N
2~

2 AFoAs A o7& dEF o~ A, AUt E JIFA S F4U4 EREF A, AAJAE &
4S9k Data Set =3 18] Iuld= 7]k ¥R mdS /st

A WA, o]7]F3 QA Ho| A5 23] 7PAAF3-oNA] Device, CCTV-IA| Device, A Device-ME It 5
A& 913 JIEH o] 2~E AAIstY AT G BUEE, A%, BilE Tt £, oA tulo] 29
A it E Al ¢aelES B8l 7R Aols sdsth

T WA, JHYE JIFAST I3 SREFS A 2 ALY E LTS A & 3
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© EWFAA AT olF AFe TR

COSARS 2 R TR

© 2 25z AT

© A AA F AREES7A Y ARE 122 oY)
=N

« 47 Ad ccTv 9 A
A AR, AR AT F4S 919 Data Set2 TEHSIATE S AT TANAM FRHE 77HA] AAE
olu|A & XA Zrio| At AAE Holed AUS FHSAT

yl HA, b= 71k 13RS < &3) Hlol8 74 (processing % augmentations) 78-S 3
atal, 758 HoJHE o] &3t HALEY "3;57} 53 Yolo8 EH HASE AT ol& F3l
HFHORE HAH rlEE 2%t AYEE

Rk o7 wAZAAN wEALE 2HATE A4 1A & AA s H7HA ~a5 = BAA o6

AsAz FEHACH, 35778 =AE & ARMEH BdolaE u

of Beolar} 2Hgstr|7hA] ol E ]t A E AFe] SRof kY] FHEER)C wHt GEAY =2
AA A BEA o 2525 WHSAIRLOR AMRITH

v
dl =y Xt= %t
7M1, d, : WA st A (m)
v, V:F8E5% (m/sec, km/h)
t HEEAIZR(25%)

AFALE AR} B0l A Ho} AFe HANL W BAF AYZ o] 4%, LFe| FF, =9
48, Bolol A § thaksk 2ol whe} Gebach

PR
27 2gf  254fF

7M., d, : AlsAAAZ (m)
v, V: F38E% (m/sec, km/h)
f o Erolojef o] Fwkek w11 whE A 4=
g =g97tE% (m/sec?)

ARHos Ao AFALE BA P =AY} FEF oMERAA AFEES} 10kmhd 1 o
8.35m, 50km/h ™ 69.85m7} 2 &3}}.
wre oulel gulal AFASh Sukdl AEA AAALI FolshAl ek, A17E 10-20me] A
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AAL B A0 vehdth Ed, mAAYeIAe) £2 wEAD Bl HE R AndY B
S daiME 2AGAE TAAHIA s-10m o2 AHse] AT Yo WA AL Aol FES
Fol Y= Ao By YuE ATV
<Table 1> Stopping distance for each object depending on speed [unit : m]
speed(km/h) Car Motorcycle bicycle
front wheel braking rear wheel braking

10 8.35 1.87 2.33 about 10

20 19.50 548 7.32 about 20

30 3347 10.83 14.97 -

40 50.25 17.92 25.28 -

50 69.85 26.75 38.25 -

AT HAANE DY W, AF L QEvlo]o] £EF F =
A3 B ATAAE FAHOBRE Y Al met AHE, AYE, FIEOE FEAC JBE FPFL
AFspA G,

APEE AAMANA 10m7HA 9] TR of RN AAZE AAY AS sPangne] PN E
e, Folze AMGA 1om Holzl AYRE 20mAA ] FIHOE o A AAT BB S
JHBE FpARBRe] EEUh AT PAMNHRE 20mold Bol TS ofviFTh

S5 240 20m Aol £ AANS ARSI AA7 el FRG W DE Holsle] 5 D)

2
=
AT 28 £E AAA0m DAL BHE W] SEE ZAse] FLelRE Beks Hok

B
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10~20m from stop line
Assigning object IDs
and tracking

<Fig. 1> Detection Area Setting and Speed Calculation Method
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Aol AnE F2 DAL W ANGEE L B4 5) 8 A2 AAE QA R %A
QUAse] A A ZsakA] Eahn A AL WUE Holt WA AYSAA B FS7} vhr-Rolr,
B ATIAE ol @ BAF 23] Astel wAR PPAE CCIVE T ARE FH3n A2
HAARE AT F A PAYREREAE B A2 RE A Axde PEE

[eh =1
NzE) F5E A8 A AFT AL QA AAIA ) E0] HEERon], 2vkEsbEA R E S (VMS)}

&85l

ol et Al JAAHFHE ] WFEARL Zao] PIXE &S B8] e o 22 Al 7HA &5
gk A3o] Zasitt

AR, A JAAE, S AA A& FE&3] st J=A

EA, AREZE A Z(delay), S HEAA A2 F (CCTV) AR ZE27HA Q] £ QAIZH0] A7 AR
A = AT oA BAL & de Ak FEE F =S
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<Fig. 2> Concept of Developed Technology

Digital Twin

2) 2| QIAIE 24
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o Pe mHAPO, FHL 24 84
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3) MEEE XA =(delay) 2
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4) Sz Bz} 24
<Fig. 1>914 A A3 Speed 1 2 Speed 2] & TA) A A of &
Ity s AR E A=tk B8 7 A A A3 Ak vlgo WslkE

5ol Z-83kH

1. 438 QIAIE0| DEALD LA OlXlE P

AA QAN ES AL AAHFE 719 AE< S8l 7P 718e] He Azelnh & Aol 74 AxE

e VIR AT (A, A9, LEde], ARAPMSt 14ES Sstith

A A, Ao R wARgA A7k APEA I EC] &
AAEol Tha ZrastA T A A 25 98%01“4 =& AdHES 9
ZollM A A EL 100%2 nTfAF B SHolM Foek HH
= - oRh @H ok BAGlo] 98% o] w2 JAAES Hola SlTh

W, @ Ehbol, AAA, PME] A% 10m oluje] - 14 Eo] wouh, ARt HojdeE HYPAE Q14

Q 2

= = =
o] g AgsA % T Aoi /lﬂlﬂ »10‘/} E_Zél:l Agel M A= s aed o ALHA AE
T FH9} Tge T AYE A Bod Aow Hridnh

<Table 2> Recognition rate of each object

categories caution zone danger zone total number ir?zg]ltig:ln zt)artlz riflccc)lirnﬁg;nzcr;::
pedestrian 932 943 947 98.42% 100%
vehicle 713 712 724 98.48% 98%
motorcycle 49 53 77 63.64% 69%
bicycle/PM 11 16 22 50.00% 73%
ATl €13 AR Q12jo] WEAT kol HIAE G ATk D AT M) AR At 2

o] 4 Eol 79 100%° Fatal, AR T 20m ol (FolE YAl ol AA ANAFE v}

EZPARREZZAVMS)E T3l AlEstr] mlZol, o|iERolA A% 20kmhE FHsk= 2pgFe] YAz

19.5m (3l <Table 1>)& w2 T o, w2 AYA FA7} 7153 FFolth F, 20m Aol w4z U 3L

wApzo] Hshs e e AFgEel o 17h= 3.629] t-SAIE 24

| A A2 Aol AHE= Al ANZE A B3 5 glo] Al
atell 24 7] Aoz EAdnt

o, e Eutolu A7 9 PMO| Q14 ES EolE A% 20m FoE WUAFES] £55 20kmh FES

[hid
v
fink
£
o
32
fro

ol

l*>

6) 158} = 15 x 1/30 = 0.5%
7) ARAAL} PME o|H A7} ARSI FYEHA A4S Aol Jo] FEste 24%
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OJHER WEAL THAE HF B AFA AAsHE 7 B4R 7ES AAFFE T]Eolth
CCTVE 53l Q144 A gt ZOE»EE— T AIEZ| AT A AN E HRE AT
=2 4Eo] gu7t gtk AE A JRE AlE ] MEsta AlE EFA7F WAAE 2
2WEZPIAA REEAX|(VMS)ol AER7F EEE & oF 1729 Algte] Alaes o|n| HAYSHAl =
a34E 710E 4 A Fck

B AT AAELAL s AR 71HE] AT AA Q12 & HEAF7HA 28FHE AR e 048%9]
o EFHEAE 0312E Yehdth #HAE 1HIE 082 22 YA 20m oA HRE AFHe 3
A7t GRE 3.629 AAfrollA o] AZtE AQsitetE 28%E HA AL Ao AHEEE A wRgAIZE
252 KT 03%29 AFAIS GHEH HE}

Ax A19] =2 AA A E QA7 eS G833 #2 FEEZ ARHdelay)o] 2LFAIL oo A2
&S & Ao 7|hdt)

>,.rz

<Table 3> Delay for the Providing Information

Item crosswalk-day intersection-day intersection-night total
No. of Sample 39 26 7 72
. average 17.79 6.35 19.43 14.52

frame(unit)
standard deviation 9.32 1.92 8.89 9.31
average 0.59 0.21 0.65 0.48

delay(sec)
standard deviation 031 1.92 0.30 0.31

3. {& Hg g0 AS

Al 93l AR A AAA R} g2 A7H0.5~0.8%) %t EEAA o AlFEATHL stH Tt s wAFZ A 20m
Sl A ARk o &0 FYE STt 20km/h, WAFEZRE 10mA oA A& APEC R YL
S7F 11~12kmhE FAISHA] Fatd wakE Q) Aol AAehr] offHoh

webA 2 AFelM= AL AA7E = 5 Fo E(speed)) 3 F1 F(speed2)©] A4 (AL <Fig. 1>) 27H
ZoA Z2AF £57S BA3 A9E EYE wBAI 24 7bsAS AE98Hath

Z 13956719 SRS EAT AR, FoEY W AYEHEE 17.6kmh, AFEY] HAX =
11.4km/hE ZAFE oM, o= kA A ZF -] kAL E 20km/h D 11~12km/he] HFol| Eo] 2+ &
AN AgE = AAAEA ofs) HHsHA watz Y Aol AA7L 7hsdt A2 Hrid.

=3 A4 WA 2] 90.6%7F Fol Tl APELE AJSHA & Ao Y, B &
= 2w T1kmhE EA5H A
8) & ATolA: SxulolEe] o X7t diA s AL wFFAALYY SHgoR B4 APSAS
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<Table 4> Speed at the two points after introducing Al edge technology

location average speed (kmj/h)
£ average speed reduce” | Deceleration vehicle ratio
speedl speed2 (km/h) %)
Nohyung intersection at caution zone at danger zZone
17.6 114 7.1 90.6

footnote 1) : Average deceleration amount of decelerated vehicle

AR AdEts AT 7€ ATA gFsiAl AAEL it 9= 2FE 2
A, A YHFEEE lkmh B2 FAALLE 5%8 748k, A
7%2 7+sh= 2 S Z A A(General Insurance Association of Korea, 1988; Lee and Kim, 2008)3}3L

FaEAE AF87 Hoﬂ m}iﬁl et AAHEGL 0] FoF 2U%
FAL A7 =459 9
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2 ATE A2 2FEokA sl EYE e Al 71€d AAHFE 7lEe] WAL i
ofgA g3ty AEAE AT 7ol FE Al 7S 8% dZ7Holu AAPFE Ves
o] 83 &5 ZH T 7IE9 &8 g ATVt FF ol RO, B AFoAE o]E V|&e] wFAA 7
2ol oA 71det=R] AH £3E HolHE VMo g nEZEE ZHoA HIS oA PSS e
4 Atk

A Al 71EL HHdS B3l T2 AARIAS F - of, Il BAIGle] 2447 FE3HA T 5 3
g Hold 27 EAEAA SFAE s Al HFAAFS FAlstd 7|E A 2HY IAE FE}
3, AREE A8 A A ZAE AT & doke e AT

T WA 27 cCTVelA 35 AR AEE A fste] AlFEed Ha 172 o9 Agto] A8
T 02 S WBALE AEE F glld 7]1E A2HY SAIE 0.5~0.8% Atolol] ARt AAIzES
2 ARE AFTFOEN FHAENA AT H3E F Ae TG AR AT = 7 dE A
FRASATE F, dAHAFE Ve AL 7ol 2R 95 st Utk

Al AR A &35 AFse FANA BAZ A 10m, 20m FTHNA 2 JAUEEE A Ay, B
ANoE 29 F 2 &5 Z4Aa A7) 71Ed vls) A Jehuga oy, 2 1% Aluta a3t
< 71& AT A9t Taylor 282 &83te] IRttt Jo & ol AxHe &3 FAE 934 10m,
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20m FolA Ao ) AYEEE 1~12knyh(10m A3), 20kmh 20m AH) FEZ A% e
7 Bastths 1e /\l s g

o] AAl - &t :rL%HL TS
Ec_fﬂ- QL Enlo), AAA, PM 5 AA
AE A FrE AT A=
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