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BE ZRATEFE -81%-06% RAFNUCH, BAH RFFVE 2R} LAk 2
o UEhdth ¥ APE 15529 R G¥o] FHI Yt ke nEER S4a
3o A4S FPAATHE HolA 2zt gk

, BT 73, HHEY SEAEFEAAR, TCS

ABSTRACT

This study developed the optimization method to correct the measured traffic volume of the
expressway that minimizes the measurement error and satisfies the traffic balancing with TCS. For
this purpose, the model constructed in this study was compared and verified with the true traffic
volume. Verification result of the model, it was found that the measurement error is reduced when
the measured traffic volume is corrected for the traffic volume balance. As a result of applying it
to 40 links of the Kyoungbu expressway, the measured traffic volume was corrected by
-8.1%~9.6% and the measurement error was decreased as much as the corrected traffic volume.
This research is meaningful in improving the accuracy of the measured traffic volume of the
expressway, while the scale and role of the expressway are increasing.

Key words : Traffic Volume Correction, Traffic Volume Balancing, Optimization Model, Annual
Traffic volume Report, TCS(Toll Collection System)



AVC ZHIE AMEEt] 19 B9t nE s s 22y fr%@l% E#Ei Iﬂ% F 734 715«1 A,
271 &F To2 $AAE YES I 9 TH(Vanajakshi and Rilett, 2004; Lee et al., 2013). o] 2 A FH 24
WEZSY JE IEER WEFS st fobol &84 A e AHE EF317] oY) "o 1
T8 wFHe Z8sy] Aol AEHE S BASoF drh wEFS BAS] 8 1EEE BA
Az AAwFFS ZAoF st B2 AlEE HEo] AQHH

HARE 1&EE2

AAZNNA FHE a g eldt, FHATHS B s B A7 FhH
$Th(Jagadeesh et al., 2013). TIF-E2 AT nFF olEo|y IAH AE(Historical data)2}e] d&doll 7]k
sle] mAstg ot A ABA (Network consmtency)oﬂ 719t W E T ¥ (balancing) S LB EFA] ST
(Hu, 2001; Chen et al., 2003; Zheng et al., 2012; Turner et al., 1999). T}A| Z3), T2 FU3t F+Z3}
TEFE 3G FRtel oldle wEEFH dAs ok e wEE BE WAL wEekA] Xekal vk o
oA = olg g S st AAVIERE £HE SAHuTFES AANFFLE JPgeta, ¥4 7 Y
of ZAwETFo] nEF Fgo NI == RAHFYT (De Ofia et al., 2012; Zhao et al., 1998; Kwon et al.,
2008; Jagadeesh et al., 2013; Shaw and Noyce, 2014). I&Y AX7|2HH FHE SHUTHS 227t £
Hol 7] Wl wEF dFol WA AT A9 A SAZuTEFE o & ﬂ'% °¥7]ﬁ T AT
oA B Ao 24 mjid 2AE Fe FHEkL e IEER S
(Toll Collection System) &% AFE o]&3le SHAE HAslsly, o
2L FEtcd dot B B AFdA FEG BREE AEE2 HE o
Aok B ATE o 2ol FAET 28 0lA e wEH B U B wEE 73 w3 7|E d7E A
Edt), 33l M= TCS REHFY SAHNFTZFS o 3ttt 4
7IHke 2 ZAnEFS Y3 WHE
Ao Hg3it) wpA o2 6= B AT

o

BARE V4R WP AHY PAL A SYEF BY AT @ol U=l Yk ZANE
o B &3t AFE <Table 1> o] IA <82 Y3 (Fundamental consistency), HA Ar5949] LA
(Historical consistency), &-%t4 Y3/ d(Network consistency) WHOZ BHFE F Joh. <EF ?:l-"“‘] Bk
HE WAEF o8 Foll ZAst SAHuTE] A5 BASHY, wf¢ AL At BT g
& BASE AL BIF58lTH(Jagadeesh et al, 2013). #A A 5ole] dHA B WS A o
Wo g SAwWETF a5 BT 1Hu wFAaL, REAE FO7 Qs
S BAs=E @A77 ATHDe Ona et al, 2012). &34 YAA WHS
AngFs o= sh, A3 AAnFFS T3t 2o] o] HohKikuchi and Miljkovic, 1999).

r FI
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A AREF T2 TCS wFF ARE 8T 5 W7 vl 33 L84 PHe FHoE Y

A7E PEFY.

(Table 1) Correction Methods of Measured Traffic Volume

Category Description

- Data should be consistent with basic notions of traffic theory and should be physically plausible;
Fundamental consistency establishes upper and lower boundaries for traffic values
(e.g. negative value and vehicle volume that exceed the road’s capacity cannot be measured)

- The historical data constitutes a basis for determining the boundaries of the interval in which
normally consistent values must be found

- This method correct the historical data with similar characteristics
(e.g. if the past average traffic volume of link A is 100, the current traffic volume is also 100)

Historical consistency

- It is based on flow conservation when several connected nodes in a transport network are studied
- It is assumed that the traffic characteristic of adjacent links are similar
(e.g. if 10 vehicles flow into link A and 5 vehicles flow out of it, then the remaining traffic
volume of link A is 5 vehicles)

Network consistency

Z : De Ofia et al.201)E A& 3

Shaw and Noyce(2014)& &
4«] ZHUFEE 1FTF T

o} Xin et al.(2006) A7)l
Péo}%iﬁ} HAgt BYE o] &st] A ] ol
S B3} Vanajakshi and Rilett(2004)E &%
= SAHAFFN AP AAVIE FHE SHUTFS VT OoEN WF
< WE Faf o7t AT A9 wEHF dFo e nta ety vy A3}
2 g3l ZAHEFLS WA Wall and Dailey(2003)—‘: 1&EE B SHnEHFS A58

CORN
[o

RIS

2ges YR FARFFE AU FYnFUl WEF UL VIHEAT
: ¢ wESA 2Y 49 2AASE Aea9n 1Y S4n

ATk ThoF mEE F3S 5EF2 oA AT &
ANFFES A5 BAHS] &) AL&E AT FHWA Traffic Monitoring Guide2001)91 M= 253 d48&
e Ax wEFS 2se Y-S AAGL QUTh IMGoIME B o] 2 uEako] st 7148k
o Iy wEE ¥ OA HE wFel] oajAnt detA] gar, B FHE S aF gl A
T AT 4 QITh Zhao et al.(1998)2 HaAlF ARG S o] 8t WFHF A#FS WAL, FAI B
B AZY wEH AolE HASF o RN &R B Axo ZHuFFS BASAT AN mFY S
SN i3 FFAUAE AR s, QA A EEE 7RIva M <Table 2>+ ¥3H4
YAA | 7IRlsle] 1452 SANFTFS BT AYAFE A Aotk

B AT AANTF TCS wFFsE ol &3t SAHAE HAgstl, weddS WA= 4N
TF B PHES NEdte HoA 7€ A7 ApdstEn 318 dRge] 7RkE E 1€ AFelA
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(Table 2) Correction Methods of Measured Traffic Volume Based on Network Consistency

Category Measured traffic volume True traffic volume
Traffic Detector Volume Traffic Detector Volume
Shaw and Noyce(2014) (Link and Ramp of Analysis Road) (Starting and Ending Link of Analysis Road)
Traffic Detector Volume Traffic Detector Volume
Kwon et al(2008) (Link of Analysis Road) (Link of Analysis Road)
Xin et al.2008) Traffic Detector Volume Traffic Detector Volume
' (Link and Ramp of Analysis Road) (Link and Ramp of Analysis Road)
Traffic Detector Volume Traffic Detector Volume
Vanaiakshi .
anajakshi and Rilett (2004) (Link of Analysis Road) (Link of Analysis Road)
Traffic Detector Volume Traffic Detector Volume
Wall Dailey(2
all and Dailey(2003) (Link of Analysis Road) (Link of Analysis Road)
FHWA Traffic Monitoring Traffic Detector Volume Traffic Detector Volume
Guide(2001) (Link and Ramp of Analysis Road) (Link of Analysis Road)
Zhao et al.(1998) Traffic Detector Volume Traffic Detector Volume
' (Link and Ramp of Analysis Road) (Link and Ramp of Analysis Road)
. Traffic Detector Volume TCS Traffic Volume
This Paper . . .
(Link of Analysis Road) (Ramp of Analysis Road)
. 25 79 0d 39 2 34

E8U FARA G FAZRA o8 1S 1455
CENEF EANGR AR F 1EEE 2HuEFS ICY IC, IC9} IC, IC IC, IC8} IC Alole] B 17k
& o] &3t Aol thaf LFEE HUAG Az otk TCS BEFS 2 FAF7AI3} Ao oste] 14%
FHAE o] g3t AFE JAT AEEN, IEER IPAE FEF3 FYste 5T ¢ F Aok &
ATE AN, T2FAL ABALT 59 AR 20159 102 AR F Z2Qdd ZAEA gL &5
ST FE AQstATE. =g TCS WFH63, BAETHH 1EEZ SHNFTH12D) AFo] T2
i B AFfAE 2F FRYlo] RE AFL 3 FusFs Tt

(Table 3) Data Collection Outline

Category TCS Traffic Volume Traftic Volume of Expressway
Date of Collection 3 Thursday of October 2015 3 Thursday of October 2015
Time of Collection 24H 24H
Target of Collection Traffic Volum.e Traffic Volume of Links

between Expressway Business Offices between IC-IC, IC-JC, JC-IC, and JC-JC
Vehicle Type 5 Types 12 Types

44 DTS =21 M7, M4=2(2018H 88)



2. wsg #d g 8

VEER ZAHWEFE £ Ao Wl <Fig. 1>3 o] A 27FA FI(TYPE A, TYPE B2 272
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(Fig. 1> Collection Types of Measured Traffic Volume on Expressway
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Reverse direction | - 161 e @
e e =) | Forward direction

I I
X X
TG2

* The true traffic volume of 2/ is y/, the true traffic volume of a7 is ¥/}, the true traffic volume of x is ¢/, The true traffic

volume of a:f is 4. yﬂ ,y,’;,y,’, ,y; are the traffic volume that have no measurement error and satisfy the traffic volume balance.

(Fig. 2) Traffic Volume of Expressway Link and Ramp by Direction and Point

TCS nEFE FYaolMe] FFE FARTHT,, 7,)% FELEHT,,,7,)& & + ek =H2hA
A (3 A @F AREEARE Aestd A )3 2o vERE F A 3)2 dH4 Y TCS nEF
I fF TCS wEF Aol= Y4 453 350 AT BAlo] el wFaf Aol A 23S 9w
ok #5277+ 17, £ BULE FYse TCS wEFoli, 77, + 177, v FHLNA FEShE TCS 1%
Folth. £33 of —uiE Y94 FS5 AT Bl BPFE BT Aolo)q, o) —ofE FUL 50 9
A5k BAo] wepd wEY 2o S Yl 971 TCS nE#Fe ol &3 (77, +1,)— (7, + 70,9 1
T2 ZAuTF NN (2 —a2)) + (@) —2)) 2O A7t ALSFE wFEHF ¢S Itk Aot

(77, +17,) (1]

out

5
FHE ZAHAT. <Table 4> AR TEER 407) T2 WEYF #§ 24 2% ek Zloltk, A
Hog wE PN LEF BFFol ehta ek olsh 2ol WFF B#Fol Yehim gl ASEE
SALEFS LEF FHL VEIES 24T Dot U

(Table 4) Estimation Results of Traffic Volume Balancing on Kyoungbu Expressway

s l-sp+Gi—s) | +T)~(T},+T,) |  Difference
¢ @ @ @
Yangsan JCT ~ Yangsan IC
Yangsan - 7,154 332 6,822
Yangsan IC ~ Tongdoshipass IC
Y IC ~ Tongdoshi 1C
Tongdoshipass angsan = 7 " ONpCoSpass 521 -1,498 2,019
Tongdoshipass IC ~Tongdosa IC
Tongdoshipass IC ~Tongdosa IC
Tongdosa -2,214 1,726 -3,940
Tongdosa IC ~ Seulsan IC
Tongdosa IC ~ Seulsan IC
Seulsan 2,893 -193 2,700
Seulsan IC ~ Eonyang JCT

46 QIRTSYUR| =27 173, M42(2018H 8K)



Catego (@l —ai) + () =) (T, +7,) - (T}, + T,,.) Difference
= @ @ @@
Eor ICT ~ G ju IC
Gyeongju Tyang YeoEN 1,057 127 930
Gyeongju IC ~ Geoncheon IC
Gyeongju IC ~ Geoncheon IC
Geoncheon -373 537 910
Geoncheon IC ~ Yeongcheon IC
Geoncheon IC ~ Yeongcheon IC
Yeongcheon -6,753 -15 -6,738
Yeongcheon IC ~ Gyeongsan IC
Yeongcheon IC ~ Gyeongsan IC
Gyeongsan 4,543 96 4,447
Gyeongsan IC ~ Dongdaegu JCT
Bukda Dodong JCT ~ Bukdaegu IC 3501 3706 185
acgn Bukdacgu 1C~ Geumho JCT : :
Chileokmul Geumho JCT ~ Chilgokmulryu IC 4682 358 4284
ilgokmul , ,
€ o Chilgokmulryu IC ~ Waegwan IC
Chilgokmulryu IC ~ Waegwan IC
Waegwan - -3,793 862 -4,655
Waegwan IC ~ Namgumi IC
. Waegwan IC ~ Namgumi IC
Namgumi - - -623 592 -1,215
Namgumi IC ~ Gumi IC
Namgumi IC ~ Gumi IC
Gumi e 551 9% 455
Gumi IC ~ Gimcheon JCT
. Gimcheon JCT ~ Donggimcheon IC
Donggimcheon - . 209 442 -233
Donggimcheon IC~ Gimcheon IC
. Donggimcheon IC~ Gimcheon IC
Gimcheon - 664 -158 822
Gimcheon IC ~ Chupungryung IC
Gimcheon IC ~ Chupungryung IC
Chupungryung UPURETyUng 1,030 26 1,004
Chupungryung IC ~ Hwanggan IC
Chupungryung IC ~ H IC
Hwanggan pungyune wangean 53 749 802
Hwanggan IC ~ Yeongdong IC
H IC ~ Yeongdong IC
Yeongdong wangeal conecong -168 253 41
Yeongdong IC ~ Geumgang IC
Yeongdong IC ~ Geumgang IC
Geumgang 463 76 387
Geumgang IC ~ Okcheon IC
Geumgang IC ~ Okcheon IC
Okcheon - 1,105 -1,585 2,690
Okcheon IC ~ Biryong JCT
. Biryong JCT ~ Daejeon IC
Daejeon - 1,567 -600 2,167
Daejeon IC ~ Hoedeok JCT
. . Hoedeok JCT ~ Sintanjin IC
Sintanjin - - 462 -157 619
Sintanjin IC ~ Cheongwon IC
. Sintanjin IC ~ Cheongwon IC
Namcheongju - -1,626 -133 -1,493
Cheongwon IC ~ Nami JCT
Nami JCT ~ Cheongju IC
Cheongju am L 4594 1,148 5,742
Cheongju IC ~ Mokchon IC
Cheongju IC ~ Mokchon IC
Mokchon 2,339 1,400 939
Mokchon IC ~ Cheonan JCT
Mokchon IC ~ Cheonan JCT
Cheonan -4,147 -5,960 1,813
Cheonan JCT ~ Cheonan IC
Cheonan IC ~ Bukcheonan IC
Bukcheonan 5,085 535 4,550
Bukcheonan IC ~ Anseong IC
Bukcheonan IC ~ Anseong IC
Anseong 2,648 1,420 1,228
Anseong IC ~ Anseong JCT
. Dongtan JCT ~ Giheung IC
Giheung - -15,888 1,221 -17,109
Giheung IC ~ Suwon IC
. Giheung IC ~ Suwon IC
Suwonsingal 4,258 1,691 2,567

Suwon IC ~ Singal JCT

Vol.17 No.4 (2018. 8)
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1. 28 75

SRIEY FAARE NOE ¥ TEER ZHTEFE 4 @9 2o 2T TP Yk 4
o YALEFS ¢ 5 9] Wl SHoRE B EASA Dok o) s B YnA Sl
@Y Byl WS Ak

v =alte @

A71A, v

B dAFdA e SHAE HAsle FAl @ B3-S BASH] S8l 24 5ok 2ol HAH3} RS
ARERITE H A8 By o] BAdrE S AE HASste RANTEFS AT A0S A, e E
o] #FE WA A 3)E o] &3t FhA ST 5 AT B WFE wEF kol AL
FHL Y TCS WeFH 2 TCS wFF 2tolot FUsH SAHNFTFS BAT B4, SH Tl aF
F AP NEAYE S HoRE BAgE o S9A BAE Q7] Wi usE EvE Abo|wE BAT
o AR, SHaF ] BT Ao|vE BAFE W of +y o} o)+ o] AT B S AT dda
TCS Y nEFH TCS 7= we % 2fol &, (7, +17,)— (7, +177,,) = 0°19 () —y) +(y, —4}) = 0°]7] W&
AN o +y, =y +y;ololoF ok RN = (77, +77,)— (70, + 7;,,) < 0°1F o] +y, <y +y,°loloF Tt

Minimize Y] [y/ 737]2 ,i=u or d, j=f or r »)

S.t.

Conservation : (Tf + ]—7'17) (T;wt + Touf) yqf 71/; +y;1 7yf

Correction total amount : (77, +77,)— (77, + T7,,) — (af —a’,+a" —af) = (y“ —al )+, —a) + (¢ — ")+ (g, — )
Correction tange : () +v.) > (v, +y;) if, (7, +7T,)— (T, +1T,,) =

in in out

o +y) < Wh+yy) if, (20, +17,)— (70, + T,

in in out

)<0

Non-negative : v/, v, v, v =0

ANEF, =) D AALEF
[e=]
-

B ) AT
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&t TCS wE Y 2ok AARTH o= 2 () 8] AAnEF /oM FdusdF 77, & Wi
ST F 77,5 st A= F A AVM, FAnETE 7, & L1004 dYL2E FYskE TCS
WEFola, FENFF 7, v P24 FESe FUEY T FHAIE FF8E 1E5FE A
TCS wEFolth AANETHE ¢ o 5 TYT PPOE &2 & Utk B A5 23}, <Table 5> o]
RANGFE WA Mo SHuTF vl AAnFHFHRe] Aozt AA dElEth ol uEEF EdFol
UERL JlE SAHATEFE 1 E ¥ DS EE AT A AP gadte AL ondt

(Table 5) Results of Model Verification

iy befor‘e aad Measured traffic volume and corrected traffic volume
after correction
Category Balancing | Balancing |  True Measured Corrected Difference(%)
before after traffic traffic traffic
correction | correction |  volume volume volume | (@-Q)/® | (B-B)®
(@) © ®) (@) ®)
Bukyeongcheon 1C 26,077 26,245 26,236 0.64% 0.61%
~ Seopohang IC
Seopohang Seonohane IC -19 0
coponang 27,344 27,645 27,635 1.10% 1.07%
~ Pohang IC
Donghac IC 14,120 14,374 14,362 1.80% 1.71%
~ Mangsang IC
Mangsang v I 24 0
angsang
- Olaye IC 18,028 18,600 18,588 3.17% 3.11%
Okegye IC 19,081 18,049 18,171 S54% | 477%
~ Namgangneung IC
Namgangneung N ~ 245 0
amgangneuns 22,044 15,107 15230 | 3147% | -3091%
~ Gangneung IC
Yangyang IC
. - Hajod IC 4281 4,247 4,276 0.79% 0.13%
Hajodae Hatodes IC 57 0
ajodae 10,160 9,245 9,273 901% | -8.73%
~ Hyunnam IC
Y I
angpyeong 1C 8,097 8,156 8,130 0.73% 041%
~ BukyeoJu IC
Bukyeolu B I 51 0
ukyeolu 8251 8,965 8,940 8.65% 8.34%
~ Seoyeolu IC
Tongyeong IC 17,981 20,843 20,336 1592% | 13.10%
~ Buktongyeong IC
Buktongyeong Bukt I -1,014 0
uktongyeong 22,630 26,842 26,335 1861% | 1637%
~ Tongyeong IC
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(Table 6) Results of Measured Traffic Volume Correction on Kyoungbu Expressway

Balancing before vs after Measured traffic volume vs
correction Corrected traffic volume
Category Balancing | Balancing | Measured | Corrected Difference
before after traffic traffic Traffic
correction | correction volume volume volume %
Yangsan JCT ~ Yangsan IC 97,606 94,396 -3,210 -3.29%
Yangsan - 6,822 0
Yangsan IC ~ Tongdoshipass IC 68,418 64,806 -3,612 -5.28%
Yangsan IC ~ Tongdoshipass IC 68,418 64,806 -3,612 -5.28%
Tongdoshipass - 2,019 0
Tongdoshipass IC ~ Tongdosa IC 66,917 68,510 1,593 2.38%
Tongdoshipass IC ~ Tongdosa IC 66,917 68,510 1,593 2.38%
Tongdosa -3,940 0
Tongdosa IC ~ Seulsan IC 65,181 67,528 2,347 3.60%
Tongdosa IC ~ Seulsan IC 65,181 67,528 2,347 3.60%
Seulsan -2,700 0
Seulsan IC ~ Eonyang JCT 62,146 62,499 353 0.57%
Eonyang JCT ~ Gyeongju IC 45,807 48,102 2,295 5.01%
Gyeongju - 930 0
Gyeongju IC ~ Geoncheon IC 42,808 39,583 -3,225 -1.53%
Gyeongju IC ~ Geoncheon IC 42,808 39,583 -3,225 -1.53%
Geoncheon 910 0
Geoncheon IC ~ Yeongcheon IC 43,275 47,410 4,135 9.55%
Geoncheon IC ~ Yeongcheon IC 43,275 47,410 4,135 9.55%
Yeongcheon -6,738 0
Yeongcheon IC ~ Gyeongsan IC 50,788 53,391 2,603 5.13%
Yeongcheon IC ~ Gyeongsan IC 50,788 53,391 2,603 5.13%
Gyeongsan 4,447 0
Gyeongsan IC ~ Dongdaegu JCT 87,107 80,057 -7,050 -8.09%
Dodong JCT ~ Bukdaegu IC 153,936 154,029 93 0.06%
Bukdaegu -185 0
Bukdaegu IC~ Geumho JCT 162,233 162,325 92 0.06%
Geumho JCT ~ Chilgokmulryu IC 126,925 123,856 -3,069 -2.42%
Chilgokmulryu —— 4,284 0
Chilgokmulryu IC ~ Waegwan IC 126,099 124,884 -1,215 -0.96%
Chilgokmulryu IC ~ Waegwan IC 126,099 124,884 -1,215 -0.96%
Waegwan - -4,655 0
Waegwan IC ~ Namgumi IC 110,326 116,196 5,870 5.32%
Waegwan IC ~ Namgumi IC 110,326 116,196 5,870 5.32%
Namgumi - - -1,215 0
Namgumi IC ~ Gumi IC 93,061 88,406 -4,655 -5.00%
Namgumi IC ~ Gumi IC 93,061 88,406 -4,655 -5.00%
Gumi 455 0
Gumi IC ~ Gimcheon JCT 85,784 89,984 4,200 4.90%

50 Or=RTSYR|=EN|
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%
3.89%
-3.89%

-3.89%

2.01%

2.01%

0.79%

0.79%

297%

3.88%

3.88%

3.88%

-4.69%

-4.69%
-1.44%
-1.40%
-1.26%

2 HA
Measured traffic volume vs

Corrected traffic volume
Difference

5t
Balancing before vs after
correction
Balancing | Balancing | Measured | Corrected
before after traffic traffic Traffic
correction | correction volume volume volume
Gimcheon JCT ~ Donggimcheon IC - 0 45414 47,181 1,767
39,467 37,933 -1,534
39,467 -1,534
822 0
35,421 712
0 35421 712
36,959 292
36,959 292
-1,094
1,515
1,515

Donggimcheon IC ~ Gimcheon IC
Donggimcheon IC ~ Gimcheon IC
Gimcheon IC ~ Chupungryung IC
Gimcheon IC ~ Chupungryung IC 1,004
802 0
36,776
39,088
39,088 40,603
40,603 1,515
38,667 -1,902
-1,902

37,933
36,133
36,133
37,251
37,251
35,682
40,603

Category

Donggimcheon

0
39,088
38,667
-788

0
40,569
40,569
53,936
-1,083
-1,084
-0.93%

Hwanggan IC ~ Yeongdong IC
Hwanggan IC ~ Yeongdong IC
Yeongdong IC ~ Geumgang IC

Yeongdong IC ~ Geumgang IC

2,690 0
54,724
77414 76,331
0 85,723 84,639
98,348 97,438 910
118,795 291 0.25%
291 0.25%
1,202 1.22%
521%

-421

Gimcheon
Chupungryung IC ~ Hwanggan IC

Chupungryung
Chupungryung IC ~ Hwanggan IC

387

Hwanggan

2,167
0
118,504
118,504 118,795
98,836 100,038
83,598 4,141
85,440 1,601 191%
1,601 191%
293%

0
79,457
83,839
85,440
84,176 -2,540
-2,540 -2.93%
0.40%

Hoedeok JCT ~ Sintanjin IC
Sintanjin IC ~ Cheongwon IC
0
83,839
86,716
84,176
608
2,421 -1.37%
-1.27%

Sintanjin IC ~ Cheongwon IC
Cheongwon IC ~ Nami JCT
Nami JCT ~ Cheongju IC
Cheongju IC ~ Mokchon IC Rihs
0
86,716
0 153,187 153,795
176,218 173,797
167,263 165,134 2,129
165,134 2,129 -1.27%
901 0.55%
12,262 7.90%
2.23%

Cheongju IC ~ Mokchon IC
Mokchon IC ~ Cheonan JCT
0
167,263
164,968
4,847
2.23%

Yeongdong
Geumgang IC ~ Okcheon IC
Geumgang IC ~ Okcheon IC
Okcheon IC ~ Biryong JCT
Biryong JCT ~ Daejeon IC
Daejeon IC ~ Hoedeok JCT

619

Geumgang

Okcheon
-1,493

Daejeon

Sintanjin
939

1,813

Namcheongju

Mokchon
Mokchon IC ~ Cheonan JCT
Cheonan JCT ~ Cheonan IC
Cheonan IC ~ Bukcheonan IC
4,550
1,228 0
164,067
155,284 167,546
0 217,164 222,011
217,164 222,011 4,847
207,986 -7414 -3.44%

Cheonan
Bukcheonan IC ~ Anseong IC
-17,109
215,400

Bukcheonan
Anseong IC ~ Anseong JCT
Dongtan JCT ~ Giheung IC

Anseong
Giheung IC ~ Suwon IC
Giheung IC ~ Suwon IC
The Journal of The Korea Institute of Intelligent Transport Systems

Cheongju

51

Bukcheonan IC ~ Anseong IC

2,567

Giheung
Suwon IC ~ Singal JCT

Suwonsingal

Vol.17 No.4 (2018. 8)



A Xst 2y

o

083 ILTE SYDEY BY

VI. AE FF 473

B ATAE SANERS DA A5 ZHLAE H2ASUA B0l TCS BEFH WEY F3
2 WA e A48 2Ye TEINUT 45 2L 14EE SALEY) 48T AT, WAREFE
ug Ae) 2Pl wla) ATELT Aot A e Aoz Ueth olE Fal wEF Bwdol U
BUA 9 SAREGel LEF #Ho) BEHEE nAY 49 SHoATE A AL & F AT
T8 RYe LEF $RYo] Yehln Qe ARAEER 407 T2kl A ET A3, ARAEER 407)
Tbe] ZATEFo] -81%-06% HAHNL, HAR TEFUF Ao} aw Aew Yeyn

e

[o it mo Mt
4

H
1
o
bt/
o
+

_|>~(

oo
r&mi‘é
d2l
> an
mzoﬁ‘—g‘oh‘loﬁ,
2
El

i
X
=
of
ot
o
fru
ok
%
rl
i
rr «
N
=2
=

REFERENCES

Chen C., Kwon J., RTGe J., Skabardonis A. and Varaiya, P.(2003), “Detecting Errors and Imputing
Missing Data for Single-Loop Surveillance Systems,” TRR, 1855, TRB, pp.160-167.

De Ona, Juan, Penélope Gémez and Enrique M. -C.(2012), "Method to detect malfunctioning traffic
count stations,” IET Intelligent Transport Systems, vol. 6. no. 4, pp.364-371.

Hu P. S.(2001), Proof of Concept of ITS as An Alternative Data Resource: A Demonstration Project
of Florida and New York Data, ORNL Oak Ridge National Laboratory(US), p.33.

Jagadeesh, George R., George R. Dhinesh and Thambipillai S.(2013), “Method for accuracy
assessment of aggregated freeway traffic data,” IET Intelligent Transport Systems, vol. 8, no.
4, pp.407-414.

Kikuchi S. and Miljkovic D.(1999), “Method to Preprocess Measured Traffic Data for Consistency :
Application of Fuzzy Optimization Concept,” TRR, 1679, TRB, pp.73-80.

Kwon J., Petty K., Shieh E., Kopelias P. and Papandreou K.(2008), “Automatic Method for Imputing
and Balancing Link Traffic Counts,” TRB 87rd Annual Meeting, No. 08-2322, pp.1-7.

Lee H. P., NamKoong S., Kim S. H. and Kim J.(2013), “Improvement of A Preprocessing of Archived
Traffic Data Collected by Expressway Vehicle Detection System,” The Journal of The Korea
Institute of Intelligent Transport Systems, vol. 12, no. 1, pp.15-27.

Ministry of Land, Infrastructure and Transport(2016), Annual traffic volume report, p.5.

Shaw J. W. and Noyce D. A.(2014), “Automated Optimal Balancing of Traffic Volume Data for Large
Access—Controlled Highway Networks and Freeway-to-Freeway Interchanges,” TRB 93rd
Annual Meeting, No. 14-3565, pp.1-13.

52  RrRTSYUY =1 M7, M4=2(2018H 88)



A Xst 2y

o

0|88 TETE HYDEY B3

Turner S. M., Eisele W. L., Gajewski B. J., Albert L. P. and Benz R. J.(1999), ITS Data Archiving:
Case Study Analysis of San Antonio TransGuide Data, pp.90-113.

US Department of Transportation, Fhwa(2001), Traffic Monitoring Guide, pp.3-41.

Vanajakshi L. and Rilett L.(2004), “Loop Detector Data Diagnostics Based on Conservation-of-
Vehicles Principle,” TRR 1870, TRB, pp.162-169.

Wall Z. R. and Dailey D. J.(2003), “Algorithm for Detecting and Correcting Errors in Archived
Traffic Data,” TRR, 1855, TRB, pp.183-190.

Xin W., Hourdos J. and Michalopoulos P.(2006), Streamlining of the Traffic Modeling Process for
Implementation in the Twin Cities Freeway Network-Phase II, No. MN/RC-2006-14, pp.15-18.

Zhao M., Garrick N. and Achenie L.(1998), “Data Reconciliation—Based Traffic Count Analysis
System,” TRR, 1625, pp.12-17.

Zheng P. and Mike M.(2012), “An Investigation on the Manual Traffic Count Accuracy,”
Procedia-Social and Behavioral Sciences, vol. 43, pp.226-231.

Vol.17 No.4 (2018. 8) The Journal of The Korea Institute of Intelligent Transport Systems 53



