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T AFAF (Artificial Intelligence: Al) 7]1& W 0.2 #H3) 3] 2 TV(Closed-Circuit television:
CCIV)9} 22 A4 AlAol Al 7S E93td §4 dss AAS T glou B 144
7] 7|Wto 2 e AX7L XgEoigit). et BE B2 Ftel tig S AAele
GAZE SAsitE 28y B2 A A 9t edge-computing 71& O] WHOR o]FA FYAHR
T3 9 B4 o] F4EIT QTE B AFE olgd o F4 I 73 ¢ B ARFYE =
o] =9 o w2 23 AAANL FAEHRE FAHSIE Ao HH ot o)E flF)
221d ARIEER FAX APl A F1E R4 4 - ASE E8319th 24 45
AL 222 D& EEE AVEIE 2eke] B35 (Market Penetration Rate: MPR)©] 4% o4, B %
AR AEEEE 3% o)dold S48 AA Azto] 1 3R YEehgtal, HE 232 HE
322 14520 MPRO| 242t 04% ©17, 02% ol’deld =2 FAtlA e JHF =%
38 AAANT By ZAsE o2 e

o~

Aol : AFEIE 7}, ouA] HA|, ST HAAZL, MPR, PIAF as AlEdolH

ABSTRACT

Recent advances in artificial intelligence (AI) technology have enabled the integration of Al
technology into image sensors, such as Closed-Circuit Television (CCTV), to detect specific traffic
incidents. However, most incident detection methods have been carried out using fixed equipment.
Therefore, there have been limitations to incident detection for all roadways. Nevertheless, the
development of mobile image collection and analysis technology, such as image sensors and
edge-computing, is spreading. The purpose of this study is to estimate the reducing effect of the
incident detection time according to the introduction level of mobile image collection and analysis
equipment (or connected vehicles). To carry out this purpose, we utilized data on the number of
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incidents collected by the Suwon branch of the Gyeongbu expressway in 2021. The analysis results
showed that if the market penetration rate (MPR) of connected vehicles is 4% or higher for two-lane
expressway and 3% or higher for three-lane expressways, the incident detection time was less than
one minute. Furthermore, if the MPR is 0.4% or higher for two-lane expressways and 0.2% or higher
for three-lane expressways, the incident detection time decreased compared to the average incident
detection time announced by the Korea Expressway Corporation for both two-lane and three-lane
expressways.

Key words : Connected Vehicle, Image Detection, Incident Detection Time, Market Penetration Rate,
Microscopic Traffic Simulator
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Hot WrEA o 2 WAl S
EHo g MAEE EFE nEA, A 1
TH(Chung et al., 2010). 2007'd OE CD(Orgamzatlon for Economic Cooperation and Development)ol| A 33 B
Aol oS, 54, vw, T 47 AA B 14%, 60%, 64%7F W] WHEA St o] Ao & i}
EFSTHOECD, 2007). ool wet W2 w7152 T2 A HAsts S38-S A&stA AAsh] S8l oo
3} tﬂ-bﬂ < /\] oHQJ—ﬂr

ole1dt TS N s wEt HAABARE, tSAIRE A2 ARE, SEAZEA] 4847 29
THGarib et al., 1997; Nam and Mannering, 2000; Chung et al., 2007). <Fig. 1>l A|AE n}e} o] Eukid3to]
AAABAIZE S AR SRIAAE ongity. 2348 HAABARLY] as E50H
(golden hour) &X, W& & 9 22 Aol A 7HsA A ol FEFS mKth o] wet A48 S
G AAE A% g TS A=t H2ole tdd AAE, 2, A7 3R] o
1EF $E B WSS AAsta, 22H A" CCTVE &l gelske WAo® zsleqnh
2021 FHER2FALA HES A5 W2 W 2018~2020d IEER H WFAL AAARALE 12,6
02 A ASFtHKorea Expressway Corporation, 2021). Wehd EA & 2o A S-8351= A W40l H|
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<Fig. 1> The components of incident duration (source: Chung et al., 2007)
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3 Bt Al&d A=yl . ¥
T AL 7]€2 $HdoZ CCTVE 22 G4 AAMd Al 7]1€S T=Yste S-S AAZoZ ZA|F
% =

@ BRdge 447 Bhssite WAVt 2R A2

0*8-1 ol9] 3 Joﬂ/ﬂ 1S, AEA 71ee dA
o2 o]H3 G B4 AFAA E oy A U(Z2 edge-computing) A= 7Had Mok &, EA) 1
Ao B SHHE I AR A7 A AXste F3 T W33 HAA7} 7hssiy, AA

o2 71E 34N B AX A2Hel AFNH WA FHol Fhsd Foz puHr
23 9 B4 7)%o] gAlE AHACE T 2] &
AN 22aTHE FHsHE Aolth oF A3 & ATdAE MAH Agol

9L, 20219 FHEZFA FAAMNN AT SRF AR YAAEE B

R A

2do] VISSIMS #8-3f
Ik Agd oz A

m%ﬁ»

HE 7o) F7bel] wE S AAAY] b5 a3E BAste] AAPEES EE5taA) shoh
2. 17| M

B Ao AL oS3 Ak 1A 23l =20 54 22| B FE(Market Penetration Rate: MPR)
T4 #A AFE @8t AAEE AAEAT 3R A E AYEE A 7 23S AR 7| & tist
of AESIAT 4l = AlEg el &4 753 AlEd el getrlg ol thal Aelstath 53lAE Al
Edold £4 ZAE AASAL, viAHOR 6ol A= AT 29 dAHE AASAT

I. #xz
1. E¥ X2 MPRQ &1=M

Hong et al.(2008)2 AlFA & FHARFAHE LS 218 V2V(Vehicle to Vehicle Communication) 7]1F
WEHRA 2O g FARS EA4EAT o] f8l PAIA AlEdold B3I Aimsuns &8st oH, A
THIL ARR oA AEE WESEE UEH = MAPE(Mean Absolute Percentage Erron)E 283}t 4]
A A FAlo] 7bsd Abee] MPRo| 5% ¥ o, BHAIRE A7t oF 3% A ER EAEo] B MPR
A= A2HlE AR THT F & Aolga AT

Park et al(2009)2 WEAR A|2BHoA 4A2d 73 SHPAREY HFE=E B71Ete] RSERoad- Side
Equipment)®] A4 Ax 144& E&3t14 stk A5 Sdl PAIA AlEGold EF VISSIMS &8
sl o, AlEd ol 3EH B £ Time WindowE 30%, 60%, 180%, F-A 52 0] 71538 AA7L AXA 22
o] MPRE 5%, 10%, 20%, 30%, 50% %= A-&3st 73t TS A=tk &4 23 A4 s 7ol
21 Time Window”} 302 = RSE A X|7tA 0] 2km, MPR®] 50%< ™, Time Window”} 60%, 180% Yuj
£ RSE AX7t40] 1.5km, MPR®] 50%< W] A&d FHEHPAZ A ﬁﬁ} 7 w33, ERuFFAAE
A AEE AT TR Hojx= Aoz Uehytt)

Li et al.2013)2 AYE S 2] MPRe| weh ti719 Holg& FA3e ¢udgdss H%éhlx} 3T
Ol EL EAHE 93l wA A Aol =EQl VISSIME &8st on, AWyt AEE QAo ALE W)

40 PIRTSYQ=2N| T|223, MI32(2023H 6F)
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&2 Yeh+= MAPE(Mean Absolute Percentage Error)E 483l th £4 A3} MPRo| 10%¥ W MAPE=
60.82%, 50%% W, 17.27%, 90%<Y W 4.29%Z MPRC] ¥oldFE MAPEZ}F WolA|= 202 Yebgth

Nagle and Gayah(2014)= Z2H x5 dlo|Ee} 182 AA7|e] As &3l wed, D=9 &2 1%
400 sl AAZE FAsE ATE A d% B7F A EEE RMSERoot Mean Squre Error) S &
392, mAAE AlEY ol 2&EQl Aimsun 7]HF Z2H A2 MPRE 5%°A 75%7HA 71471 A RMSE
o] HM3lE B3Iy B4 Ayt 28 o] MPRo 5% W, 5] RMSE: 33.66TH/AI =2 UERG AL,
Wz o] RMSEE 2.02th/mtY 2 Yelgth T2 B A8 MPRS 40%2 27HA1719 L5 %] RMSEE 9.46tH/A],
Wxo] RMSEE 057d)/mtd 2 Yebdtar, 75%704 S7F Al 2532 RMSEE 4.49U)/Al, B=9] RMSE:
027th/vtd 2 EAEo] ZR2HAIES] MPRe| 718t nEE 2 WE9 2t BF fastes o= U
EpTt

Seo et al.(2015)2 Z2H 2piFo] xpe} HA& ST ¢ A 7HYsta Z2H A HoJH 2R 1F

UL ES FHE G2 AIAA, o ATANE AT LA AT IAS 23 4 9= A4S
= e @A A Estel A APL Stk 4F A% Ah MPRE 35%017], °|F o] FANZ A

3t 02%<2] MPRES 7242} B4t T3, lﬂ(s%} or 60%) 2 Ag0.5km or 11km)ol Wt AV o5 78

3}l RMSPE(Root Mean Square Percentage Error)E A #A|E & &8ttt &4 A¥ ZEH 27FS] MPRO|
35% o 71 E HERE A8 FAHSHAOY 5E S5 22 AR HaAe A= oAt §HE,
ZEH 27 MPRO| 02%¢Y W, AZMY wEd ARE A T4 A2 YEhRTh

N

=

Chang et al.(2018)S WEF ZHo|A ANFE wEA LS} 1F wE5AL AR A9ES 737 Yo
u Al Z AlE# o] E&E 2 Paramics?t X}E7F EAIIVC: Inter-Vehicle Communication) Al E#|0]AS HH=E
A AEd ol ZHdYaE sty HdE PHES o] &5t AFR I wEAL ARAGE A
FH o= FMFOoEN AHFE WAL FAEHE BASAT &4 A3 IvC 7v A FE 4 53
£ IVC 1] 2] PR(Penetration Rate)©] 0.1 ©14 ¢ wl, 35 7|0 & 3, 9 & AF+E 50-75%
7 A de Ao E e

Mohammad et al.(2019)& ZZH g B[Rt o] &3ste] A& |3 3ol i F AF 5 F435t=
AL B2 o2 AFE APt o] dFol= mIAIA AlEd ol 2H< Integrations 2838k, 2}
F4e A% AH zZEH AFe] MPRe H7FEIIH. S, MPRES 10%914 90%7HA F7hetel wet
AKF(Adaptive Kalman Filter) =23} KF(Kalman Filter) =2, AKFNN(Adaptive Kalman Filter Neural Network) =
9l Tuned AKFNN 29 7|9t 2} 25 & 4 A5 Hr7Fst9a, H7HAEE S RMSERoot Mean Square
Error) & 8319tk 4 A3 =28 23 MPRo] 10% ¥ W KF, AKF, AKFNN, Tuned AKFNN %28 7z}
6.0tl, 530, 3.70]. 33tho.2 YEG, 50% < o, 4.10, 3.60, 2.7dh, 2.1, 90% < ul, 1.6, 2.0t, 1.81H,
L5tHE Ueht MPRo| S71Hd% oS3kt AA gk Hat Ao7t Soles 2o EAH AU

Kim et al.(2019)2 H& %A HZ A|2El(Advanced Driver Assistance System: ADAS) A& HH-&& Z
SFeto] ThaFsh JJrF/}UlEMI 0E F42] AE BAFOEA d&EF B2 wER FE fd LAt

hl

43lE v SFUAE A AFE s o] AT PAA AlE ol RS VISSIME F
£319, ADAS A1l A2 23] MPR(% ~ 50%)3 w5l et 34 A7E BAs9oH, u5F F4
o FAEREE FF P AF J,jZ]-(NRMSE Normalized Root Mean Square ErronE &-83t¥th 4 2
I MH)2=F (Level of Service: LOS) A &2 Be} o] AT wEFO U FAX= AHT 4 gl A
O & AR LH, o]9o&= MPRO| H& Wl F8A9 Aol MAEHE ZoE AASHAT

Islam et al.2021)& E2A wFFEe] #5 FFol BE 1 AsAo] As5S Frtstdth d7E 9
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3 PAE AlE#E A E¥QA VISSIMS E83t9or, T2 nFAds #A3S A FZ HAr], ACdE=
2}eke] MPRo| wHE %‘% NS Alofe] AFE HIISHATE 4% BV AREe FPAE] 80 A Wl F9]F
o} 50 A WE-9] 42 H]E-2 LOTTR(the Level Of Travel Time Reliability) |45 83}t LOTTR A<=
7 7 =A UEhd AeE Ok S8 AYEIE AFo]al MPRO] 10% FEY W, 1L181E 7 =4
e, 78 WA vehd A AYEE A FEAAVE A S8t AYEHE A7 g
£ w20l MPRO] 40% +&¥ W, 1.0300.2 7} @A Uehgth

Lim et al.(2022)> ADAS 7|8t 2178 Hlolg 7|¥lo g whs dWx 4 e AAEdth 1E 9%
FAES Y3l vAA AlEH el VISSIMS 83519y =218 2ol A FHe 217kAE] dHole et 27
3 HolEH g &8sty F o]FAE S5 1% UEE FAIAUTE =3 ADAS F3 2] MPRE
10%5-E 90%7FA] 10%% W3}E FHA] MAPE(Mean Absolute Percentage Error)2} RMSE(Root Mean Squared
Error) 242 53] AFE=E B39 B4 23 MPRo] 50% o4 wl, AS=E 90% ol 4o = eyt
1, 2 A LY== 2o Al el TEH S F83te A3 wE WE FHo| 45 A
o2 JERTH

<Table 1> =31 Z A3E 27k Zloltt. ol AAJR B} 2], Seo et al. (2015)01 T ATE Al
ojstal BE A7 MAY AEEoId BYE &85kl MPR o THE nF £ S2oA 9] AdE £
Aatglon, mA A Algdolde F& VISSIMO| 285tk E3 MPRO % Eﬂ ®oolyel, uE &%
FEEE LOS)S TAlol st gt wse stellA9 aig 71&e ahE EAstaAt ekich

<Table 1> Summary of Literature Review

Researchers

(year) Purpose of Study Study Methodology Findings

Present a UBIquitous PRObe vehicle
Hong et al. | Surveillance System (UBIPROSS) using | Microscopic traffic

(2008) vehicle-to-vehicle (V2V) wireless simulator (Aimsun)
communications.

The system can be operated effectively at low
MPR and Real-time traffic monitoring is possible
than existing systems.

It is expected that the proposed methodology will
P 1 li ffi ) impl i ili
Park et al . resent .a novel decentralized tra. ic Microscopic traffic be a valuable precursor t(? imp emm@g capapl ty
2009) information system based on vehicle simulator (VISSIM) enhanced next generation traffic information
infrastructure integration (VII) systems under the forthcoming ubiquitous

transportation environment.
The data fusion method slightly improved the
performance of the input - output model with ideal
loop detector data and fairly improved the accuracy
of the event-based method with a 70% penetration
rate.

Develop a probe trajectory data and loop
Li et al. detector data, and the situation in which the | Microscopic traffic

(2013) data fusion method is expected to work well | simulator (VISSIM)
is investigated.

Estimate the relevant networkwide traffic The estimation method proposed here appears to

Nagle and . Lo . . . .
Gavah metrics, which include the average flow, | Microscopic traffic | be accurate during the entire range of traffic states,
@ 0}1 5 density, speed, accumulation, and exit flow | simulator (Aimsun) | including free flow, congestion, and even unstable
of vehicles. periods characterized by hysteresis phenomena.
Seo et al. Estimate method for obtaining Field The result showed that the proposed method could

42 PIRTSYY =1 227, THI32(2023H 637)
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second collision related to a series of
vehicles.

Res(;zracr?ers Purpose of Study Study Methodology Findings
volume-related variables by assuming that accurately estimate the 5 min and hourly traffic
(2015) a probe vehicle can measure the spacing Experiment volumes with probe vehicle penetration rate of

to its leading one. 3.5% and 0.2%, respectively.
Develop the parallel platform of
microscopic vehicle and IVC . . .
Chane et al. | communication simulators and then analvse Microscopic traffic | CCA can be effectively reduced to 40~60% and
(z(g) 18) ' the effects of IVC on the reduction of 3tjhe simulator 80~82% at the penetration rates of 10% and 50%,
(Paramics) respectively.

Mohammad et

Present a novel model for estimating the

Microscopic traffic

Both models (AKF and AKFNN) produce high

al. number of vehicles along signalized simulator estimation accuracy when compared with the
(2019) approaches. (Integration) state-of-the-art KF model.
Investigate the feasibility of the ADAS
vehicle reflecting the distance error of Although it is not possible to accurately estimate
Kim et al. image-based vehicle identification Microscopic traffic | the traffic flow with the ADAS camera, its
(2019) technology as a means to estimate the traffic | simulator (VISSIM) | applicability will be expanded by improving its
flow through the normalized root mean performance and functions.
square error (NRMSE)
Quantify the effects of traffic observability
on nerork—level peﬁjorman?e,‘t.rafﬁc . . Integrating 10% of CV data with loop detector
Islam et al. | progression, and travel time reliability, and | Microscopic traffic data in the adaptive signal conirol improved traffic
(2021) to quantify those effects for vehicle classes | simulator (VISSIM) D . pro -
. . . . performance and travel time reliability.
and major and minor directions in an arterial
corridor.
Develop a spatiotemporal traffic density This practical approach is expected to mitigate the
Lim et al. |estimation method based on the advanced | Microscopic traffic | burden of density estimation, particularly in future
(2022) driver assistance system (ADAS) Probe |simulator (VISSIM) |road systems in which ADAS and autonomous
data. vehicles are prevalent.
35 2=
. Ade = 7] %43 A7 7e

B AFeA agshs SRR AA Vel AF W d8HA 2 £40] 7Hed Al2"lo] AEkHo, &
W F 2 FU JFL UANTOE BHse] BWIFS BN /162 Bt o J1eS BE
o] =20 ZEZ(pothole)? 2& 54 SR AXE FEsEY o, BEATY 2o Sk 4w} A
A SRS FE RSl obF] AV e Ao E HEHIL lth(Korea Expressway Corporation,
2021). T MEAT o] Sgol A BRYG 48 AEAE SR Fuso] APATH,
71€ e 52 Zles addn.

S, B Aol Lol A Fo] MR B4Y AA A2HE B2 A= A 249 G4 &
HIE "AStaL 9o, o] FHle A= Fo] F2 INtERe 9 Ao 47 A=/A HAATE Thssi, 2t
2 Zo] Y& 1EERY A9 ¥ F2ANE A Yx WA} Asd AR LA ATHKorea
Expressway Corporation, 2021). T3+ o] ZH]= Al F4EA S T3l L4 HA & AR HFo] 7Ms3id,
Al B4 55 Dfame/ZE A4 100km 78 Al oF 23m ohch AL 24j0] 7F53}0) <Fg. 255 0|2l 4]
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7V A AGE T Ak 7)RE AAE S48 AR AZ"HES AAGE Aot B AFE olHE S
AA Azl AR go] 100%eHE 7Hste] TEER| o] o] MPR £719t 2o EAFL FA
o] m# 3t Hz o] MPRE #ttslaal it

<Fig. 2> Connected Vehicle System for Traffic Crash <Fig. 3> Example of Incident Detection Using an
Detection In—vehicle Connected System

V. A& 7 75
1. AlZ3014 He

B AT e A4F SR04 AYEE A7 MPR F7et w53 wE 38 AAAR
g3 e Y8 dEAQ vAF Alggeld 28 PTVALY] VISSIMS #4319t AlEE oA
A8 A= 100kmhe] A4F T2 44kmE oY FHOE AAFP oM, T2 AR = H
2 9 9E 322 E FE5 AEdolds At L 12k R A LAY, WA AL
A2 TAYANAHTY. 224 FAE ) 83 A5 E 2020 IHFEZFAF FUAALIC FIHE B
A A ARE B89 oH, R YR dGEZFA wF A A=A st =
W T 9%5 AASHE 67HA 8 EY, wBAML, Bk HakE, AFEETNAEA, R3S T3
o, 2943k Fold(Poisson) HES A RE] TAYE BAYEE Ao E JAAUL nE A% A4S
LOS ARE LOS F7HA] &8t AlEd ol A 8stdon, AYEE 7] A& 0.1%04 5%7HA
Z7F (0.1% ~ 1.0%: 0.1% S7F, 1.0% ~ 5.0%: 1.0% S7HA71HA 43 AXANS B4 H T AlEH o
AL 24ANZ FEetHom, 72 Al 103 T8t =FH 2o ks HT 2 #o=E 83}
AT} <Table 2>E Al EHoIA dev|E S HEd Ho|th

7F
=z
=

ks
&

2
=
A=}
3

=
EA)3
al

=
4=
=

o do k& 5 5% do
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<Table 2> Simulation Parameters

Road Network
Lanes Section Distance Speed Limit
Content 2-lanes, 3-lanes 4.4km 100km/h
Incident
Incident Location Incident-occurred Lane Incident Distribution
Content Every 100m Interval First Lane Poisson Distribution
Scenario
Level of Service MPR
0.1% ~ 1.0% (Increased 0.1%
Content LOS A, B, G D, E F 1.0% ~ 5.0% Elncreased 1.0%;

=088 2 2 Zolth. o] E2= Azl AlZE
ol 54 A, SRdahol AT 55t A dE S Fdol Aeka B w, of Aol k¥l %
A s 4 (D 2ol 2T
k_—A
P(k; )\) = A ]:! ....................................................................................................................... D
<Table 3> Probability of Daily Incident Occurrence by Section (unit: %)
Seoul direction Busan direction
Anseong IC - Anseong JC (4.8km) 80.64 34.90
Ansung JC - Osan IC (13.3km) 246.64 38.70
Osan IC - Dongtan JC (4km) 100.32 114.13
Dongtan JC - Giheungdontan IC (4.3km) 93.08 70.18
Giheungdontan IC - Giheung IC (1.5km) 33.83 24.79
Giheung IC - Suwonsingal IC (4.4km) 335.75 123.42
Suwonsingal IC - Singal JC (2.6km) 68.33 161.73
Singal JC - Seoul TG (8.3km) 249.37 122.59
Seoul TG - Pangyo IC (3.6km) 58.35 32.94
Pangyo IC - Pangyo JC (1.1km) 84.52 43.62
Pangyo JC - Geumto JC (1.3km) 106.86 25.40
Geumto JC - Yangjae IC (6.8km) 3293 62.55
o] A& ARgste] 73HE §HF 13] S BASES AN, ol & 7No g AlEF oA ST
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V. A gl At
1. BE 2412 D&ER

e 22tz u&ER §4 A3 AdEE A7 MPRO wHE B33 d AANZE 24 A3} 0124 365
B Abol 2 Yehgton AYE|E 218 MPRO| £718E, wE o] E71eREE o Al43 A7) 753 A
o2 Ueyith 53] % 232 & ERxe AYEE AaFe] MPR 0] 40% olFo2 YEhHE el
ol SR HA ARte] 1% o2 Y, LOS D o9 wEFAE Probe 2Ol MPRO
30% oldo= Uehidl S48 A Alzte] 1% olstE ekt Ty 338 HA Aktel A3 F
S8 asAE g, ole SR TS 7EE 8 A8 Fopg B0l o7 Aow FAHHAG
= A AEER 5 FHY 7IFoR 9 v AEE Aol oA E48kdlt 2021 V)& &
ER AT wEFE oF 4600l FEOR YERRoH, g AAA0] 1F olstE U= AYE
E A MPRR! 4% o173 oF 186400th o2 et =k AYEIE 2pgFo] of 18,700t] ol
FEEFANA EEF AFAAL AAANEG O AEE HA7} 7Pt AR e

=3 S AMGE AFS ol s P gnl A Wgd] mE Gt tis) EAsAT AR 2021
= U A8 2t 76T (A A 3% E YER Y R&ERE Sdse AdE 2 )
& WA 2T o) AdE A u e 2oin e, A4 AYE e o)A oA A AX

O:

f

al

GROA 13802 BAHAD. ol FFEL AN HET BEAT FANT 1268
$ A& A7 Psdthe 2 HelEth B3 TSR AN WES 2FAL 4
Boh 046G A7} 7Psd AYE S A MPRE oF 04% oS 1494220) 0.8 et w5 %
o gaglol 71Ee Hlsl A& A7} 7Fedk A2 UEhgTh

il

=0
Rl
A

<Table 4> Simulation Results for Two-lane Expressway (unit: minute)
LOS A LOS B LOS C LOS D LOS E LOS F
0.1 26.1 17.2 36.5 30.1 21.8 22.7
0.2 214 9.0 18.3 17.0 17.2 12.3
0.3 12.0 9.5 130 119 11.6 8.9
04 9.4 8.1 7.6 10.7 8.8 4.7
0.5 10.0 6.8 6.0 5.6 9.1 43
0.6 6.9 3.0 33 43 2.3 5.8
MPR (%) 0.7 9.1 3.6 4.6 32 54 4.4
0.8 7.0 32 4.7 3.0 52 42
09 4.0 45 3.0 35 2.0 35
1.0 3.1 1.9 2.0 1.7 34 32
2.0 2.7 0.8 1.9 1.6 1.8 2.0
30 13 1.1 0.6 1.0 1.0 0.8
4.0 1.0 05 0.8 03 0.5 0.6
5.0 0.8 03 02 03 0.6 0.1

46 OAFTSYR|=EN| 227, THI32(2023H 637)
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1LOSA =LOSB
(Unit : minute) =LOSC LOSD
=1LOSE *=LOSF

12,6 minute
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<Table 5> Simulation Results for Three-lane Expressway (unit: minute)
LOS A LOS B LOS C LOS D LOS E LOS F
0.1 19.5 11.5 20.4 14.3 15.1 13.9
02 12.0 8.8 6.5 6.2 7.1 8.6
03 11.2 6.8 3.1 6.1 3.1 30
0.4 8.3 49 53 42 3.6 12
0.5 53 34 32 1.8 2.4 1.6
0.6 49 35 34 15 2.1 15
MPR (%) 0.7 49 30 1.6 13 19 1.8
0.8 2.8 22 0.8 2.3 1.0 22
09 29 2.1 1.6 1.1 1.3 14
1.0 2.0 20 1.3 0.6 0.7 2.0
2.0 1.3 0.5 0.5 0.7 0.3 1.5
30 0.8 04 04 0.2 0.3 0.5
4.0 0.7 0.7 0.6 0.2 0.3 0.4
5.0 0.7 0.3 0.5 0.3 02 02
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