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ABSTRACT

Service areas in expressways are very important facilities in terms of efficient expressway
operation and the convenience of users. It needs a traffic management strategy to inform drivers in
advance about congestion in service areas so as to distribute users of service areas. But due to the
lack of sensors and data on numbers of people in the service areas, congestion in service areas
had not been measured and managed appropriately. In this study, a congestion index for service
areas was developed using telecommunication floating population big data. Two alternative indices
(i.e., density of service areas and floating population V/c of service areas) were developed. Finally,
the floating population V/c of service areas was selected as a congestion index for service areas
for reasons of the ease of understanding and comparison.
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(Table 1) SK Telecom's Floating Population Data Configuration

Number Column Explanation
1 Date 8 digits(YYYYMMDD)
2 Block code One block is separated by default by 50 m x 50 m
3 X-coordinate | UTM-K Coordinate system
4 Y-coordinate | UTM-K Coordinate system

Number of mobile phones that communicate with telecommunication center, in one cell, at
Hourly floating |one time zone. The data are not allowed to be duplicated at the same time, up to two

population decimal places are displayed. The data are made whole number considering the market share
of SK telecom.

5~28

B Ao ALgE SKEHF] F+5AT doJE AEL <Table 2>} Zth

(Table 2) SK Telecom's Floating Population Data Sample

Date Block Code X- Coordinate Y- Coordinate .. | 09:00 10:00 11:00
20160901 34012120100021000000 971402.125 1873827 2.88 3.68 4.02
20160902 34012120100021000000 971402.125 1873827 4.44 495 5.00
20160903 34012120100021000000 971402.125 1873827 291 348 3.89
20160904 34012120100021000000 971402.125 1873827 3.36 3.82 2.79
20160905 34012120100021000000 971402.125 1873827 1.69 1.28 1.46
20160906 34012120100021000000 971402.125 1873827 4.20 4.70 499
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Typical Congestion Criteria
Limited Use Due to Difficult Data Collection

Type Example

Travel Time Base
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(Table 4) Basic Statistics of Manghyang Service Area’s Density (person/m?)

Type Density(person/m”) Histogram
Average 0.1236 -
Standard Deviation 0.0922 o
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(Table 5) Basic Statistics of Manghyang Service Area’s Floating Population V/c(%)

Type Vic (%) Histogram
Average 34.60 - -
Standard Deviation 25.82 -
Maximum 78.46 g_‘ ;
Third-percentile 6021 o T
Median 32.69 - | | ‘ .
First percentile 6.80 1:“!’z!!z!!!!z“!auzw::
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(Table 6) Results of Suitability Diagnosis by Alternative Congestion Index in the Service area

<Alternative 1> <Alternative 2>
s Service Area Density Service Area Floating Population V/c
Understandability A o
Obviousness A o
Output possibility @) @)
Comparability X o
Final selection @)
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&3, &3 3dA TEoE TR THKim, 2017a).

FAL EHE T3 AL 5T Vie #9 —‘ﬂrig 123k <Table 7>014 Bl
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AA dolele] oF 95 HAEIDd P = Vie 70% 7S oFt Ex I ER 5FL TE A
etk 2t THE FAL ERE JEHS <Table 7>3 2on, EXE 5FS A& 3ol
<Fig. 6>3} 2t}

(Table 7) Service Area Congestion LOS Criteria

Type Service Area Floating Population V/c Note
No Congestion < 50% 60% of total data
Slight Congestion < 70% 35% of total data
Congestion > 70% 5% of total data
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2 tieke 7 '8}91013% o] & A& /Mol kst tiFo] olalsty] A, e ST HA vy 5
U FAL AT VicE FAL ERARE HAF A9 AT AL SRARE AHE FAL &
AT VicE rﬂ%of—_ ek gAY AR S s B A HAL 34.60%, EFHAE 25.82%, Ak
I HAGe 247 78.46%, 0.84% = JEFSETE
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FAL o] 8450l AR ofgfslr] =% FAL EHE TES oF, EF, ER| VA

THoE WRleH, FAA F5UT Vie #ol 50% olskel At ‘of, 50~70%% Af-ole ofE
3, 0% Z3ste Afde ‘@%}’C’E sH 71EwS A4

2 A7E T T SRR FAL EFAEES A, VMS - 2k
oAl FAZ R ARE vE] AEst] 54 FAlRd o8] &=
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wEelT doole 7|8k UEEE FAL EFXE HY AF

B ATolH LR o 5EAA FEAT HoEE 28T FAL EANEE ASHow Bga] 9
A ol B A0S et o) 5 Falo] dgAel FAL F5AT HolEe] Bt Basin, o
Yol §5917 DBTE 8 A29s 4¢jo] 89 Ao ARH

B AToA ARe FAL ERARS AT ARES FAA77 eAE o8 AR 27 A7)
Bosin, 10| BE FF ATHAE T 2ol AASAT.
A

AR, & AT FAL EFAFE NS Slal 88 ol FFAA 5T HolHe volH SR A
o2 3 ARTEZE W FAL 2016\d 92 F HY 15¥Y HolHTE 83tk Bk FE&3
AFE S f15te GF dlolEle] &) ofd TW—M AT dolHe] FRE Tl FAL EFA
o} = Sl tid FoAd AFol asith 3 B AFoME olFFAlA F AR HREol /M
=2 SKEEFo FEATF tolHE I sk FolM AA A3 vlolHE Sdesidoy, o =
< AYEE 9ot g olFTAIAY F5QT tlolHE 23E AA vlo]HE E&ste] AFA Astst
of BAshs F7F A7t 2o o= Jmalﬂr

3 FAle ERAZEE NLsAATL, A HolHE &

Rigcicy : o thak dlole &4 HFel
dasin dA 54 Al dRAE Tol FEIT FAL o] &AL HolE gt o) FFAARRE AT
< FEdT EﬂolEH HIE 3l tole Adde AFstal, AR FoFA HAs Hofof .
A, & dFolMe FAL /5 559 7E%S fAlE F5AT Ve # £XF st 50%%
70%% T AE8i71el AAl 1A o] Atk FA4 EAE SEe A MG A X o

TR T v =0 tiEte] AEZAS

o1 ZEAA} BE3S Y7k Ho|E 2 HlOIEi Sro| o Fo® s

G, FEAT ol AT Al
7ol REG AHolnE, #F AU ACR daH o FEAA FEAT WHoHE B8 AT Y
T8 ANSe ASdo RUHY & Fol olF B ATE BAAIIEE BET F Qs P4 Foi
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