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ABSTRACT

Roundabouts are generally installed at which traffic and pedestrian volume is relatively small

intersections, and hence traffic can flow one direction around a circular island without traffic lights.

A number of researches for roundabout signal metering have been processing ways to deal with

Received 12 November 2018  operation efficiency drops in conditions of unusual traffic and pedestrian volume increases. However,
Revised 20 November 2018 there is still a shortcoming exists in previous operation algorithm does not consider the hidden
Accepted 22 November 2018 yehicles between yield lines and detectors and queueing vehicles in circular lanes. These queueing

vehicles between them can be cleared by introducing the queue clearance time. The se of this
(© 2018. The Korea Institute of y introducing the queu purpos

Intelligent Transport Systems. All
rights reserved. queue clearance time. The results of varying queue clearance time application show that there is a

research is developing a real time signal metering operation algorithm by considering the vehicle
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substantial average vehicle delay reduction in VISSIM Com-Interface simulation. When the total
number of entering vehicle is 3,200~4,800 vehicle/hour with varying queue clearance time application
21~50 seconds gives average delay reduction per vehicle by 16.1~71.7%.
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<Fig. 1> Roundabout Signal Metering
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Case 1 994802 nHAYAE Fof A R A(Yield Line)3 73 A 7] (Detector) It AFZA| ol EA)8)= 2}&F
o tr|gE& 1H3A X 4

Case 2 BT Tt AEHAA O)7] F AFER Q&) A2 W gi7]sdo] dojd w2 E
HAU7HA Zot A = 4%

<Fig. 2> Case 1: Queue in Blind Zone
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3,000t/ A A A 4062/ E 42.7% 72 7HAE T

71E AFAE A¥, AR A5nE Y G td A7Vt v R Eoigton v]Ee] I HAnARE
Az EY &Y duEHe YRAMOZRE 50~100m AA 72 HHAES aEste] MEnHPLS Wy}
= 438E0 2 FRA(Yield Line)? AR 7| (Detector)IF AHZA o] EA8t= 21eke] 718D 183514
Sahe @xo] 243 ek B AT e 7|E daeFe] BHS Baste] o713 24 AZHQueue
Clearance Time)S &3+ AAZF JAwAE ASHEHY &4 WekS AA st} o)
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1. BRI 83

B AT E 242 44 I uAEE tFeR AR ASrEHY &
&(Do-Not), &-&(Do)°ll W2 £4= 9 T <Table 1>3} o] 44|

<Table 1> Scenarios for the Simulation Analysis

Target Intersection
Volume(veh/h)
Rate of Approach per Traffic Volume(%)

4 Legs with 2 Lane entries Roundabout
3,200 / 3,600 / 4,000 / 4,400 / 4,300
3 :2:3:2 (Main Road: 60, Sub Road : 40)

Turning Rates by Direction(%) Turn Left : 30 Straight : 60 Turn Right : 10
. Entering Lane 60
Design Speed (km/h) Circular Lane 20
Pedestrian Crosswalk Length (m) 14
Pedestrian Signal Time (sec) 20
Pedestrian Volume (ped/h) 250
Detector Position (m) 50

Queue Clearance Time

0 ~ 60 (units: Ssec)

Results of Poisson Distribution
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2. izl AJA|1ZHQueue Clearance Time) AHA

1) CHZ (& A0{A[ZE ARk
718 g o] N o]deld 7| do] mMA s B wujt} 1t h2¥ ARSI o7)oth F Edé
AN B 9 AR "ok Elvete] EEAAALE 2322 k3 glo, o)Al 22U 5§
i}i‘& THE wEFA i}%w& hE L63ZE EIFUEFE S=2,2000) & AM&-3t}h watZol tf7])3ka
= xWe 2 (n = 6)0] AL Bojust 285 ARF T o A1) 2ok

T=1.63n+2.3 (n=6) (1)

B AT A= 2(2)e] Eob4 E X (Poisson Distribution) & &-83le] +2&E 95% FEHIZE A0
o, Z3ld g g e AUnFEF 60% wFFol o uHHPAT 402 5 AR =3Ee
A0 F M3 ojw =3¢ A7 vt wARE wUsbed 28 5E AR t71d8E 2AATES
2 APgstdh

(x =0,1,2, - (2)

q71A, Ply) : A} vEE A
NEE = = = E I

2) WSEE 7 [™AE LAAIZE MYZED

U <Fig. 4>} o] Zoly Fio| me dusdd 78 E LAANDCFAEE 95%)2 212728

Number | GQueue _ ) _ ) ) ) ) ) ) ) )
of |Clearance| 3200 00 | 3,50 600 | 3,700 | 3,80 3,900 4100 00 300 00 00 | 4600 | 4700
Vehicles| Tima |>-6.40] | 00> [»=7.40[ >=760] | E | [ >=8.60 | | : [»=9.40]

(n) v y

1 393 0012 0010 0.009 0007 0.006 0005 0.004 . 003 0.003 0002 0002 0000 0000 0007 0007 000

556  0.046 0040 0.034 0.030 0025 0022 0019 006 0014 0012 0010 0009 0.007 0006 0006 0005 0.004
3 7.19 0119 0105 0.093 0082 0.072 0063 005 0048 0042 0037 0032 0028 0024 0021 0018 006 0014
L] 882 023 0213 0192 0173 0156 0140 0125 0412 0200 00890 0079 0070 0062 0055 0049 0043 0.038
b 1045 0384 038 0327 0301 0276 0263 0231 0210 0491 0474 0357 0342 0328 0116 0104 0093 0.084
6
!
8

1208 0542 0511 0480 0450 0420 0392 0365 0338 0313 0290 0267 0246 0226 0207 0189 0173 0157

1371 0687 0658 0628 0599 0569 0539 0510 0481 0453 0426 039 0373 0348 0324 0300 0279 0.258

1534 0803 0780 0755 0729 0703 0676 0648 0620 0593 0565 0537 0509 0482 0456 0430 0404 0380
9 1697 0886 0869 0850 0830 0810 0788 0765 0741 0717 0692 0666 0640 0614 0587 0561 0535 0509
10 186 0939 0927 005 0901 0887 0871 0854 0835 086 0796 0774 0752 0729 0706 0682 0658 0633
n 2023 0969 0963 095 0947 0937 0926 095 0902 0888 0873 0857 0840 0822 0803 0783 0763 070
12 2186 08B6 0882 0978 0873 0967 05961 0554 0945 0936 0926 095 0803 0890 0876 0861 0845 0828
13 2349 0994 0992 0990 0987 0984 0980 0976 0871 0966 0960 0952 0945 0936 0926 096 0904 0892
14 2512 08997 0997 099 0994 0993 0991 05989 0986 0983 0979 0975 0970 0965 0959 0952 0944 0936
15 26.75 0899 0899 0998 0998 08997 05996 0589 0993 0992 0990 0987 098 0982 0978 0974 0969 0964
16 2838 1.000 0999 0999 0999 0999 0998 0599 0997 0996 0995 0994 0993 099 0989 0987 0984 095
17 30.0m "t 1000 1.000 1.000 1000 0999 0599 0999 0998 0998 0997 05997 099 0995 0993 0992 0990

18 31.64 e e e o " 1000 1000 1000 0999 0999 0999 0999 0898 0998 0997 099 0995
19 1B e o " " o o e o 1.000 1000 1000 0999 0999 0999 0999 0998 0.998
20 34.90 s wis v wes e e e v v er vas 1000 1000 1000 0999 (0999 0.999
21 96,53 e e v v Tre e ee v rer rer ves s e 1.000 1000 1000 1.000

22 38.16 e e e e e e e e . e " e e e e e .

<Fig. 4> Estimation of Queue Clearance Time by Traffic Volume
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2228 47 3 HuarRe AAZE AEHEY £9E Y AFNEs AN FA AdsaEnt SPE,
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B AToA SHnatze BE YR X 2 2 Bz HA7|(<Fig. 5> #F=) JA¥ES ¢=[D.,, 5]
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7H 12 G912 9% dihA=1z). & A7 BE YR ry, =205 AL r, =20s, G, =20sD
st o, t=r . ol FHE T PEHPAS AT FRAA)(D) Aol a3t} ow, TR

298 AA719 AfieME 183 FIFO(first-infirst-out) A2 o] wel ¢ oA AA =W, g3 2
g AANZH5~602)S A 83 TH<Fig. 2>, <Fig. 3> FX).
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<Table 2>+ WFFE 7P LAAZ B2 BAFAE A slo|th

F AYTF 320000/A B4, FolFREol fE tr|dd LANL 2125 ALY A A T
HAAA7F 19.09%2/Holl A 16.01%/THE 16.1%(3.08%) ZHAsle Ao g2 BEAHT

F AYnTF 3,600th/ A EAAH, FopFiiol M tr|hd LANT 225 ALY A AF 7T
HFA A7} 28.59%/tholl A 1849/ Z 353%(10.1%) ZHAsH= A0 BAHAT

Delay(sec/veh)
35.00

%-3,200veh/h “0-3,600veh/h

30.00

25.00

20,00

15.00
10.00
5.00

0.00
0 5 10 15 20 25 30 35 40 45 50 55 60

Queue Clearance Time(sec)

<Fig. 7> Analysis Result of Traffic Volume 3,20073,600 veh/h

% YT F 4,00000/A AT, di7]gE AAXZ 5025 A8 A AF T FAEAAT} 61.66%/
el A 22,102/t Z 64.2%(39.56%) A= 22
T YT 4,400t/ 4] EA4AF, g E
ol A 30.06/HHE 30.062/HE 71.7%(76.13%) ZF&dte A
% YT F 4,800t/ A EAAT, th71E LAAANZT 5025 A48T
ol A 37272/ 2 37272/ 2 71.0%(90.86%) TAd= AR EAF AT

b
Rt
>~

Delay(s h
elay(sec/veh) 84,000veh/h  ©4,400veh/h  -0-4,800veh/h

140.00
120.00
100.00
80.00
60.00

40,00

B o _._'-::: -

20,00

0.00
0 5 10 15 20 25 30 35 40 45 50 55 60

Queue Clearance Time(sec)

<Fig. 8> Analysis Result of Traffic Volume 4,00074,800 veh/h
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<Table 2> Analysis Results of Traffic Volume Scenarios

3,200 3,600 4,000 4,400 4,800

Category | Queue Delay Queue Delay Queue Delay Queue Delay Queue Delay
C-T(sec) | (sec/veh) | C-T(sec) | (sec/veh) | C-T(sec) | (sec/veh) | C-T(sec) | (sec/veh) | C-T(sec) | (sec/veh)

Do-Not 0 19.09 0 28.86 0 61.66 0 106.19 0 128.13
5 16.44 5 1897 5 36.91 5 50.60 5 110.29

10 16.85 10 19.27 10 2722 10 46.57 10 85.07

15 16.46 15 18.96 15 25.64 15 42.75 15 65.45

20 16.63 20 20.36 20 27.28 20 44.78 20 46.98

20l 16.01 P 18.49 24* 24.98 25 3541 25 48.62

25 16.08 25 20.38 25 24.93 26* 35.81 27 59.03

Do 30 18.81 30 19.51 30 26.24 30 36.26 30 66.14

35 16.87 35 20.66 35 2791 35 37.14 35 52.82

40 16.60 40 20.84 40 22.46 40 35.03 40 50.26

45 17.32 45 22.20 45 2232 45 39.76 45 44.46

50 1897 50 20.44 50%* 22.10 50%* 30.06 50%* 37.27

55 18.49 55 20.17 55 22.95 55 30.51 55 53.46

60 20.03 60 22.66 60 24.45 60 35.03 60 60.48

* . Poisson Distribution Calculated Clearance Time, **: VISSIM Calculated Clearance Time

V. 28 9 FF 73

B AT E SR AARE AEeEY 29 Al FRA PR32
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(Do-Not) & th7|¥E 2AAZE &EDo)dll W2 E4-& Sttt FEols EXE(Poisson Distribution)ol]
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T uEE 7R AzuAE Ao U AHE ol duz L] 7es A LU
EHOR 9 T 7 A ATVHY 29 Al AT F e e Bosta 7| E 2ANL A8
e 23s A F AU
w A7olAe R g AsEY SHAA t53 22 IAE et wetA FF AT A He
2 F7HY A5 T3l AE SESAL Boh g9 BAAAE o]Fo d F e Aot
AR, MEA]A AdollA 9] Afuatze] & 9 A4 @7 dAetue|(YADA, =514 55 483

& ERHIL ARE AT 7 BEAA Bt opye} A gl By #
HollA A= B AT T dFBE AFEAH o] asith
AR, &F 2-&FY 2K Autonomous Vehicle)? FA|ISH 3 uxtz FH ol 7)HE] = X-(Connected Vehicle)
7IWe A5 =229 SHo A3 A9 2asith
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