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ABSTRACT

Vehicle behavior analysis is essential in traffic simulation, autonomous driving, and traffic safety.
On the other hand, most existing models are based on foreign environments and do not fully capture
the unique characteristics of domestic traffic, including road structures, driver behavior, and regulations.
This study addresses this gap by analyzing vehicle behavior on urban roads using video analysis.
These limitations of traditional CCTV-based studies were overcome using, drones for data collection
and the YOLOV8 object detection model for analysis. The key metrics, including standstill distance,
following acceleration, starting acceleration, and stopping deceleration, were examined across sites,
revealing behavioral differences linked to the physical site characteristics. Despite the limitations, such
as a restricted number of sites and lack of vehicle type classification, expanding the scope and incorporating
vehicle types in future research will enable a more accurate representation of vehicle behavior.

Key words : Video analysis, Vehicle behavior, Drone, Acceleration, Standstill distance



T 4R Sede FES wgstA Zeka ot webA ] f4o] obd = g3l ‘3}% A
Aol ool A7)1H 1 AtHJung et al, 2008). 1F S =29 T2, 44 54, ¥t & oY
uet DebAH, 71E A7 Fevet as S0 H&shr] faid e B detuE E4oy A
T HE 5 JH3 Besttes WAZRC] UthKim et al., 2006).
= AEFY 7led ATAA, wF Agdold okl A7 2ol 7]E] FA 7k AXF A
WEAFe] FAE ZUE P, T4k PAA £4 o= wsketa ok o2 ¥ste I wF
S g NEAFY 28 54 9 el i FAHY 24 2AE a7k o

mEhA 2 AFelME FEEA 7S 88t MY Ao FR SAHE A, ol F U &
AT E2oA Y] A FHE EEctual gk o] & HiE R U wE A Ad AT gy m S
Adets © 718t shnf, FFolls B4 M Friek iAo dUE Sl Aud FHE A YH

2
im

2 ATAE 71E AF Ge B4 AT GHEN @
THHES SR el dHsith 98 F9H B4 ,
ol HEoE TARLEE JE AF P SAHS AT AR 04314 yes ﬁm T o
T A B FARES A AT
Literal Review —— Research Methodology — Analysis Site — Analysis Results — Conclusion
Analysis of Vehicle Behavior Video Recording Site Selection Results by Site Research Summary
Method of Analysis Video Analysis Characteristics of Site Comparison by Site Future Research & Limitations

Data Extraction

<Fig. 1> Research Process

L

A% qY BHe LF THS oS 2] AT AT ol BEHOT AYFFRY(Car

Vol.23 No.6 (2024. 12) Journal of Korean Society of Intelligent Transport Systems 191



HARA J|E SARER RYYE] 54 24
Folloing Model)®} }2 7 23 (Lane Change Model)©] It} ¢]fjol= 54 73l7x9 =2 &3 &

A 3 5 AN B OWH N AR $AR 97E0l BAR,

rr
©
I
_)',1_1‘
Oﬁ

AFFERY S B2 oM A8 Ao FFe o] M8 ApFte] 1A fAsta 2-d=
3 ke Aol Pipesoll oal A& AQtE] o} o] & TheFek AF-Eo] WPEHIU L
E+ The GM Car-following Model, Gipps’ Model, Wiedemann Model, IDM(Intelligent
Driver Model) 5©] $1th. The GM Car-following Model> 100 F=ast= AHFE9] HJU&EEE AlLbElA 71 - 2
&5 2 FAs L AR vk AZES A4S Gipps' Model-2 $-3a}aFo] M 3xtakute] b4 7H4 -8
FARTE 7HEE 7122 3 Aotk Ao J{A Pele Bx 59 X, vhE ARE B AlF S5
4 Al 59 vlgol 2t ZAEHY A A Pele 7SR, Als £k, b ol | o ZAE S
V‘] iﬂq (Gipps, 1981) Wiedemann Model-> H]A| 2l & # 0] A<l PTV Vissimbol] 7]9ko] = A&Fe) t&i
Hato] ARttt &7 BP9 A5 BA Al AREAE, HHAE, SEE T8 WTE ARG oH,

éT—TEr 2o A9 A1 A, &5, 7HEE 58 T8 WTE ARSI T DM #3A dite S5
PAFH] Ha AE A8 A due] A S IAUEE, dEE, 7 AEE, 39 AT H4
2 < o) 83 Ayttt dA A&l #3 AT, ACC(Adaptive Cruise Control), CACC(Cooperative

Adaptive Cruise Control) 5ol &85 1 QIT}(Ahmed et al., 2021)

ARUA LS FF 4G A SR FH AN FHEA He 7P 712490 F9 Beolth A2W
B Aol A=E WASHE HFolA Y GAEAR AAE BAFSE EEolth R AZHAERY
+ MOBIL(Model for Lane Changing Behavior)® LMRS(Lane Multi Resolution Simulation)©] $1TF MOBIL
127} 2128 MA RS We] &8 =S J&E}O}‘# AZWAE ARshes RP0E 88 T, ¢
4 HaPE F8 aholth AERMA A F SRS Hludte B4 58 dARS WSS A

24278 5 P Uk (Treiber and Kesting, 2009) LMRSE A7} A 2H A& Udle= A =d &
2W7 F3e BRSGoH, ARt Aget g &5 9 VMERTE 9 WFE 483

¢

(]

() ri e ml

2% oo fo o

N

A stAMe| X2k el 2A o7t

A 7tz E2Y AETY A4 4% 5 oYt 1F 2dd o
3L k. Shin et al.(2023)2 PA AL EAEH o] A(VISSIM)= &-&3 A&
AAE BAegT. Oyt 218k A FEE wrgdsty] 98] 1 Eda8)E3 NGSIM(Next Generation
Simulation) H|o|E12E &-&3) FetrlE Bibs THAAT A& AF A 71E AT g EHE
Argste] A &3 2] FEE WwAstA ZIthe A EA8A T

Jung et. al.2008)2 AlE# ol HEEE AFFFTEEY vy e Y= FHoE, S SHYH
£ WE3EEA Zal £ ZAVE Atk AR S AAEAT ol & dldsty] Hal 3l ARE Faste] Al
EHoldE AASt L 3 Aol FEFES v vy s =S B3 &% ATE ASAEE
T3 =29 gevE gte] AakE AlAEAT

Kim et al.2004)2 AA| E2A o]FA = 7o E7e SHAEC] AZHAE 98 dHF o= A7

) =
EXx
=
[e]

31

o2
ot n
:?‘:oﬁ,
o o
oﬂi&
ér—lm
=
(o3

N
—g—-—‘
[el

N
Agrg
o=
oo

o
=

=

-

1) PTV VISSIMO]| : =2 7|¢] PTVo] /L3 A mEAEF o)A AZEY 0]
2) NGSIM Hlol¥ : "= W wsi7F /4% BEER A7 dolH

192 QR TSYUR| =27 233, M62(2024H 129)



e

2 off

o 8
w3
frtl o
2
2
N ro r[r
NN olr
o}
Con 4
)
o~

]
Lec@22)= R3] T4 Aol ol met wakd A AeE =2 wel sz wdshol

= = U8 DIGHISIAE §9 Al e 5l BoeE
REE WaHEn. oE Y At =

ox
:s_l‘
N
Oﬁ
:(o
oflt
=2
j;‘
i
1P
wj
)
I
b
lo,

gom, Ao 5
ol wel Alole Aoz BeHN

Zhu et al018)& VEtolth WE E40] ThEy] w2 7|2 Pl nE Ageoldel nAusE SHsn
AEL Ak Arka T oS WHE LAR APE) A FYHOIHE ol §3) A sl
AESIL AgHolAe] WSS ZRSAT Al WS 24 F ABHCIH] SE 3t AA ghe v
sl H Agdolde ANSAT

El mlm

¥ Wy o

a

2. Xk

03'—.'

EN

e

1) 71Z YaEA Tl ol

—

Houchin et al.(2015)2 2t} A2 wEAEY A BAE Qs mizHsy 24 XS A
o]Z 93l AF AlZtH AR A AR E IAEAS B8 35 WHHS AAEHATE AR Al 2EAE
9o A%, G YoM ARG AFS Seto g Ay YTHOE JIH AYE AESe AZEY
o5 Tg3ly A&t dd Al AL AA A3 AYE I ZE Yol BAE 7E AR A
Aoto] APt Ath. A7 Ztzol A HEe ALE & ¢ U AR AR S BY3t 2ZEY Y & B
Wtk Hln A, YA HAHALE LZEY A AEFY] o2t AR AFFo] HAAHA AdE
283 4= Q= Fto] EAEIAT. AAIG FAEA WHE v ofo] 9T TA u&ER H85
3, 2 Fg wel A5 A HA A ZAZEAZ e 2pol7) et o A Eo ojdAgd oz Q3

Gil et al.(2024) WE CCTV ¥4 YOLO AA) &xrnds d83le] o] rl&rel AgtAEE 4k&

WHE AABHATE 1E CCTV 3] A$ AAdso] AXA AA gA o] oA BE F49 A5
24T A& AT =g, 39 o]nA] 71uke] dlo]EAlR] Coco HIO]
A GAgo] ARt SHAIH ] EAISIATE

2) EES ¢8% I | o7

Lee et al.(2024)2 =23 YOLOvS 24| R Rd S gt watz Ul 259 A +237 +3 74
AEshe Zde AN H 282 Z8ste] AMdA 42 4559 0050] 452 9T w2 G4l
A Rd Ase Hlasiien, 90E01]A1 299 OEWOHH A, 7t2E, ARd S 7HAE HA S
Aol o & Zﬂiﬂ G A
HHEF o 2 Az 17} Elgy }—t— ay T BA FRA e A FEE
AABE 3 CCTVEE F3AA719] B3 Aloke sldsh] flsf =82
1S 5ol WEAF ARE FE31L o) & Moz 4 999 &5, Uk,
7S 9 Az SeE vuwste] 1EEE o A% FE T4 A 73] A4l gekE FHsin

b
_0|_’
2
Haly:
J»
—H
?5
mlo
i
of
o
fror

Vol.23 No.6 (2024. 12) Journal of Korean Society of Intelligent Transport Systems 193



3. AIAHY

B

|&o] TEetol upeh AA gx] 2do] 44§

~

314

A= S7H8kaL Ao

o W9I7h "ol e @A ol

=9k Aol ut

AgET, of

=
=

Al

A
~

A7)9F WwE CCTVY EAL &

il

oy

o

Fa Wgel A7 A A2

i

-

80

Pt A A

9

2939 thHLee et al., 2024).

90m~100m =olollA HFF3YP HITF 158

L
.

Az, A7} #oA A o

Sis

E

r
IH

-

80

1) 2| EfX|

gt 2 AFolAs AA "A

A8 ok

AHE

+9 Tk YOLO(You Only Look Once)=

3

=
-

ARE AA WA

YOLOv8S A1A

21tk YOLOv8&

.{':
o} ek B gl

El
lo] AA &2 ¢38Z0 2 YOLOVES AM&st4th

g £52 7R doHE B4

=
=

d2 od YEYI 725 /X o w
YOLO Alg]&9] 2023 EA1H HHoZ ol HHE nl3)] ¢4

A &5t

9

=9 'A Ag=E 1Y

4r

—_,—

X
[
—

)

© 2 COCOo Hlolg A&

Z
&

s

Q)
=

M= AA ZEE Aol

3

& 9

AR A
84217 745

4=

a7l =

boll 218

129 CcoCco Hlo]ElAl

S

A8
b}, whebA

=
=
S|

ol 53

Bo
Bo

vl

F=E 4T <Fg 2>E

3

g]z

=l]
=

Jo] =

Al o] ES]

=

X

vl 2 YOLOv8Y| 7}%

o)
43} epe 3R o Aot

Y233, THI6:2(2024'H 128)



Frame from drone video Labeling process

<Fig. 2> Video Preprocessing Process
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<Table 1> Format of Data

Data Explanation Unit
Frame Video frames number Number
Time Time Secnonds
Vehicle ID Vehicle identification number Number(Pixel)
Coordinate_X Vehicle Location(horizontal axis) Number(Pixel)
Coordinate_Y Vehicle Location(vertical axis) Number
Lane Driving Lane Number
Vehicle Length Vehicle Length Number
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<Fig. 4> Calculation Method for Acceleration
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<Fig. 5> Information of Analysis Site A
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<Fig. 6> Information of Analysis Site B
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Location of Site C Drone video on Site C

<Fig. 7> Information of Analysis Site C
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<Table 2> Statistics of Standstill Distance by Site (unit : m)

Category Site A Site B Site C
Average 325 3.28 320
Standard deviation 1.11 1.35 1.13
Max 6.39 9.94 6.89
Min 0.34 0.33 1.20
Median 3.07 3.06 3.13

Central 50% range 2.44~3.99 2.33~4.00 2.35~3.69
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<Fig. 8> Standstill Distance Distribution by Site
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<Table 3> Statistics of Acceleration by Site (unit = M)
Category Site A Site B Site C
Following Acc. Dec. Following Acc. Dec. Following Acc. Dec.
Average 041 0.95 0.94 0.50 0.93 0.76 0.36 0.57 0.60
Standard deviation 0.28 0.55 0.46 0.35 0.56 0.37 032 0.28 0.37
Max 2.56 3.61 3.34 2.70 345 2.26 224 1.83 1.71
Min 0.03 0.06 0.14 0.03 0.11 0.12 0.02 0.07 0.12
Median 0.35 0.87 0.89 0.40 0.87 0.69 0.26 0.49 0.49
Central 50% range | 0.2~0.55 | 0.67~1.16 | 0.58~1.23 | 0.25~0.64 | 0.53~1.21 | 0.50~0.97 | 0.15~0.47 | 0.41~0.74 | 0.34~0.78

Following Acceleration Distribution Acceleration Distribution Deceleration Distribution
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<Fig. 9> Acceleration Distribution by Site
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