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ABSTRACT

Purpose: A reliable indicator of congested traffic speed is essential in providing the information of
traffic flow states about motorway sections. The aim of this study is to propose an adaptive indicator of
congested speed which is employed for deciding the traffic flow states for individual motorway sections
using disaggregated section-based speed data. Method: Typically, the state of traffic flow is categorized
into the three: uncongested, mixed, congested states. A method, presented in this study, was developed
for identifying boundary speed values of road sections through categorizing the three traffic flow states
with individual vehicular speed values. The boundary speed state of each road segment is determined
using the speed distributions of mixed and congested traffic states. Result: Analysis results revealed that
boundary speed values between mixed and congested states for road sections were similar to those of
US and EU criteria (i.e., 48.28~66.0 kph). This indicates that boundary speed values could be different
according to road sections. Conclusion: It is expected that the method and indicator, proposed in this
study, could be efficaciously used for providing ad-hoc real-time traffic states and computing traffic
congestion costs for motorway sections in the era of big data.

Keywords: Big data, Motorway Section, Congestion Speed Indicator, Disaggregated Approach,
Separation of Speed States

2o
BFBA, 4w 2 ) LEA PRAT] ol N2 G EXEE A TE Aol £ AT
£ A TS5 AR olgsle] A ThEE R0 £EANE B AT <83 ERE
= A58 AASHEE] T 540] glck, A: WER] el AGH 0 2 HBA A, £4 4,
S ez TR N A0 S8 olgolel BER ANE ASSHEoRH £2 708 £
45 ARG YO PHES IS ER 0 ERSEE SAIHL LI 4F &
SRR olgotel YL BT £ 2P ERSEE vA FS ST 71204828
~ 6.0 kpt AP FAE G0t ol ER R B AT S 5 9ha g Sl 2R
AT AN P S IE 9 dlole] ATf] 145 2 T DEY AN 2EN
A3 9 WEE v Ao BEH 0T VW 5 9hg AR Tl

Aol | Hlole, &2 3t SASE A8, vIgA AW, SedH 2



Journal of the Society of Disaster Information | Vol. 17, No. 3, September 2021

B % =%

S A5 A BT 2,4709H (2021W) 24 4] Q1984 5,168 (2021'3) 2] ©F 5090 Dotal k. 123 PA4
o], FF71T A o], 4] A ol e o7 e B S7H 50 ApEAt FEE TA o2 okl gl
L FAolt}. A2, 14 20] F AW WEHS (2015 Y] 20191) 36.88% S710FAEHMOLIT, 2020). ©]2igh &
23] Z7Fd AFEA 585 4-8517] SR 1S = o] 252 (2015 HiH] 2019%) 13.69% =H5E| ATH (MOLIT,
2020). T Q10 tiA] HFdAdo] FAS] TV okl et whta] Al Ee] IEE 2 0] 79, ApEat 5342 =25
FEo] 78512 Zho = HHEAQ] wiseqgo] HAsk Qli= AFgolt) A7 P E Zpol= QAR W E 2] °F60%
7] A A& g oA HASE | & Sitk(Binglei, 2008). U] 73-¢, EE s EHIE-2 oF 675 (2018'9) 0= A,
e uEt=7Rellit 558 29] 12%°] ERtth20219). mebA] k2 wE S4H18-2 =7 PR A= loiA s dsiord Al
T3 AR Blgolet & 4 Atk

A AARE E2R AFAEAE, 2 R A7 H 7R AR, A
SR &2 w'E EHHE RUEF o] aE] 1 Qlrk 535, AR e 2 S H Als(ofl, ¥, A, AN =
H]

24hE A7dsllor et A5 2= A7 IE S

Neudirff et al.(2003)-2 23 HIEE 7|50 2 ER21710] 24 E A ololqin). Sy o] A= AH|A
(Level of Service) FQl AJEI7F 5 80% o<l A9 S22 Afstelon, ojuf 23to] MAYet 7152 56.3kph
(35.0mph)-2 2-85FIT} Christidis et al.(2012)-& A4 57455 (Free Flow Speed) S 7|50 & TEE B £52 301
(50kph T]9E 80~100kph, 100kph ©Vh=E EF-EA5HITE Qu et al.(2010)2 259 92lo =2 nid of F3YX]A|(Travel
Delay per Mile), 538 A|{F 2] H(Travel Time Index) 2 A2} A]7F 2] Z(Planning Time Index)E AASHAT. oo ZF Q1=
2 2|4 48.28-96.56kph(30.0~60.0mph) oA -Fo]n|st AvRE LFERH 0™, 48.28kph (30.0mph)©|5He] W57 AFEfoll A=
M @15 0] ko] Gl A5, Sujin et al.(2020)2 E & o827} A7sk= £ S eof| tig A REZAL 2R,
WEHELE AR E o83 S AER A ARt Ak, Ad)T AgA|0] AASE = A 50.0kph7t AHTRE AT

T 27 A5 0] Aol b T 1 =229 7|THE R lo| 5 Ho| 1 Qlt}. n|=te] 1A T 2 dal S FHWA;
Federal Highway Administration)= 2813t 107H 35(State) 7 753+ AARF L2 A5 A BAE AR EQI TravelMidwest
= Table 17} 20| {0 5-7EE TIFAR 47]9] AF/JH= okl lok =iUle] 739, AFaAt Ads et Alvl g
o) SR g o FAITE 715 Bto]| K857 9ot 7]E2] wEAA| 7| E& et k2 o] 82t 7= ALt
W25 F4617] f15te] 84| 7152 Table 22k Zo] 7HAASIATKKECRI, 2019). AP A k2 w5 E/d7 8 o]
w2 A Al e] Aol S Tt om, 20111 4 0% 30kphoilA] 40kph = AFeF 2=t whabA] AAIF 14 e 2 A
FEARE ) et 2 AF = Table 37t o] &, A3l B 24 Al o] 3THA| R Aol Qi) ot o, -
2l & & 70 ST &, SAAS EE nl=at 1 o) Blegdat 24e] A = 48.28 kphollA] 66.0kph
ot opak P =] ook, V1=, f-2juet Q19 GDPet 4ol 2-g 1efd o, S Al s A=t Ak A A

2 g er glofal wekeet

|t

0|

590 KOSDI



Hyunho Chang and Junhyouk Baek | Indicator of Motorway Traffic Congestion Speed Based On Individual Vehicular Trips

Table 1. Level of traffic congestion for free-flow speed groups

(unit: kph)
) Free-Flow Speed
Congestion Level
104.60 88.51 72.42 56.33
Uncongested 104.6< 88.51< 7242< 56.33<
Light congestion 66.0< 56.33< 46.67< 3541<
Medium congestion 29.0< 24.14< 1931< 16.09<
Heavy congestion <29.0 <24.14 <19.31 <16.09
Table 2. Traffic congestion criteria for motorway sections
Category Travel Speed(kph) Duration(hours/day) Frequency(days/month)
1996.01 ~2011.04 - <30.0 20< 10 <
Weekdays 1.0 < 8 <
2011.04 ~ <40.0
Weekends 20< 4 <
Table 3. Traffic status classification by speed (unit: kph)
Organization Uncongested Acceptable delay Congested
Korea Highway Corperation 80.0< 40.0< <40.0
Gyeounggi Traffic Information Center 80.0< 40.0< <40.0
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Fig. 2. Capability of the proposed filtering method

AEAlEH| by A1

T 20 A YHIE o | oA AE dEle] BAPH A E ook gt 18] 1 AE el O] Tl s Rl AJH
E 7IEo 2 A= Aol viRlsitt. wEFO] A= vl E4 AAE(US, Uncongested State), S/ EH(CS, Congested
State), “12]11 US—CS H= CS—US 2] Mo A WiAsh= 2 e = 221 AFEl(MS, Mixed state or Meta-stable
State) = T TH(Fig. 3(a)). Fig. 4= Aol mhE 308HA wis e o] HelE Hofgal gk T=fu MS Q] ¢ -5A] 15+
7B, A28) 2t A wEF/FEI(oll, AA) = 2 AT Atk ERHCS ] A5 7 Ak Stop and Go) F/o] k=
e, 78N 2t Aol 771 a9 = e, A A = R et Qi) 55, i Ewo] el A=A
AR 2 2ol & Hlt (243l ofsl e SAM TSR C = Hutk ) 13 S A= Ao 8 Aut= e
o, (FLrt - w2 AU O] Aol A o2 Autihs) 221 FAmHE SAI AA T o2 Autil= 790l

594

KOSDI



Hyunho Chang and Junhyouk Baek | Indicator of Motorway Traffic Congestion Speed Based On Individual Vehicular Trips

o 58], FBARES £L0] Az ol HlEsl7| wizoll, 27841] ARt FHARES At AR AV SRl A 2A
et} o2 E0f, 10km&] T2 30kph} 10kphE F-388 739 E3A7RS- 72 20 B} 60 Ho Tk

ool wEF A 12|l 27xke] ARE FAAEE] WA, & AFolMs wEAEHE AR st sh,
Fig. 3(b)= 7HE 22| SHEEE o181 57 2F/JH ] 289 e HofFal lom, Hlegh AJeiel ucet 47l =
ZF 4= (CL, Congestion Level) 2.2 FRFTE CL17 CL2E= MSES ARSI Zlo]H, CL3%2F CL4+= CS= SRSk e
oltt. USE 27517] SAsliA A S Fig. 40lM9F 2ol Al EF Lol M A Aefe] S8 defst] 248
Aot wEhA i AFFEC] TS 80kphd 2HEC| SAFEH BHE(p,) oVdR] 79 UCE A=, 2 AtofA p,
=0.950]H, HATHEELO] p-2x0 ~ p+2xo | 4ol sigHeh 47 CL= Z2Hsk] 918 371 A% == LCSI(Light
Congestion Speed Indicator), MCSI(Midium Congestion Speed Indicator), ~12]1’ HCSI(Heavy Congestion Speed
Indicator) 2 51, MCSIi= MS2}CS 0] AR A @Y 2510 7] fideict.

Input V|[x;](i = 1to observed vehicle)

Us (Uncongested State) (x; = Speed of the vehicle i(kph))
0000 @O
0 20 40 60 80 100 120
Speedikph) No
MS (Mixed State)
0 @m 0w o @ooo
0 20 40 60 80 100 120 Mo
Speed(kph)

CS (Congested State)

@

© COWOOD A0
0 20 40 60 80 100 120
Speed(kph)
(a) Speed Distributions for Traffic States (b) Decision Process for Traffic-State Levels
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55.15, 44.61, 34.33 0 & Z}7} FA | It AA| A 2 S dE] BUE "ol §lo] LCSL, MCSL, HCSIA= 60.0, 45.0,
30.002 717 283k 4= 913 2 0 & JhET o]i= Table 1] AFHlEF &7} 104.631 1| FHWA ©] 792 fARRE 4
& EE01T}. LCSI=FHWA 9] Light Congestion ] 734191 66.61F-3-AF5H31 ™, HCSI+=FHWA 2] Heavy Congestion
0] Z4719129.07} L 2|5}t BHA, FHWA 2] Medium Congestion-S 2 17-0] MCSI #k¢1 45.0-2 o|-85to] 27| 2 B
= Zo] A5 H g EAlEl glo] Bt iAo} pEr:

Table 4. Analysis results: primarily states for mixed and congested traffic states

Traffic States Section 1 Section 2 Section 3 Section 4 Section 5 Section 6 Section 7
Mixed 7 7 7 7 7 7 7
Congested 2 2 2 2 2 2 2

Table 5. Analysis results: speed indicators

(unit: kph)
Section 1 Section 2 Section 3 Section 4 Section 5 Section 6 Section 7
LCSI 572 534 575 55.7 54.0 56.2 52.1
MCSI 433 427 455 42.4 47.0 46.4 45.0
HCSI 34.7 325 35.7 37.7 32.1 322 35.4
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