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Development of VSL Control Algorithms for Various Traffic Conditions in Tunnels
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ABSTRACT

This paper developed the VSL control algorithms for various traffic conditions in tunnels. Various
algorithms determining control speed, buffer speed, and display time were suggested in order to apply
three gantry locations. The algorithms were evaluated by constructing simulation environments using
python and VISSIM Com-Interface. Results show that speed difference between congested flow and
normal flow was 50 km/h without algorithm application, but the difference was reduced to 20 km/h

Received 15 May 2019 with algorithm application. In addition, the length of congested region in the exit section of the tunnel
Revised 23 May 2019 was also reduced from 800m to 300m with algorithm application. It is expected that the traffic
SCERE AL accidents in tunnels may be reduced since the average and standard deviation of the speed are greatly
© 2019. The Korea Institute of reduced after applying the algorithms suggested.
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A4 TEER nFFH dHE FENFHY LFH AXEE TF <Table 1>7 zzu}, o]2 ulygsle W
TR A% A AA 4, AA, AA, ST AR ERSAT 988 wE5EES 571 80km/hol
o2 AEA I, A - AA T2 KHCM(2013) A H]A FEC “‘C(14pcp1qnp1—>200mv¥ 3pepl) ol 3ol
A FEAUFHE AEEE A - AA VE S0 B2 & A5 AEsision, dket £ 5 B oE 7
SFoEN Ao HYgEE FIAATH

<Table 1> The State of Traffic Conditions in Freeway (MOLIT)

Traffic Condition Speed Threshold
Normal over 80km/h

Light Congestion between 40km/h and 80km/h

Heavy Congestion below 40km/h
Incident accident, work zone, etc
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<Fig. 1> Configuration of the simulated test site
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<Fig. 2> VSL control algorithm for normal conditions
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<Fig. 3> VSL control algorithm for congested conditions
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Hy O AA 73 i £59 VSL, 9] AW Hi 5 o] 83ty 7 EHE Aoj&EEE ALke A
of gk el ARElE The <Table 2>9F 2t $5&57F HAEHA] ¥ AU L& A 83t A4 255
T AlojgEe} TYe #oZ Yehdth AlE#HoIA AR 420% Fof| H2Z AA7F #AYEa, 7t HE
W Ao]&EE 70/80/902.2 AtH o] FZHT oluf] HARZAIZE 272 E AAE I o= 250% 7HA
FAEY 4502 Fo HEY £57) O st EEEHEE 60/70/802.2 Al4tE o] &F = AT 540%7}
o] BHdy] £57 40km/h o]3tE "oiZl A F3to] WASIH I, o]d wEt EELEE 40/50/700. 2 AA
HAh oju HA& BEEAZE 4322 AXEIT 570200 RS BESETT ]’ﬁ]”’ﬂ?ﬂ\o‘/]‘ 13x£°¥9— 7]
&9 40/50/708] BEEHET7 FAIFH L, o] ol 30/50/709] MEE EEEE =

ol HEW £57} 20km/holdtE ZHAE I VSL, A £+ AT & A9 %ﬂaliol %‘%o}
- & gAY

EFEEE 2040/600.2 BEASY RISl E AAHE AL

|

2 B

<Table 2> An Example of Display Speed

Time, s Average speed in | VSL; speed, Control speed Display speed i, Gt (s

tunnel, km/h km/h VSL; | VSL, | VSL; | VSL; | VSL, | VSL;

390 852 103.8 100 100 100 100 100 100

420 66.7 104.1 70 80 90 70 80 90 27s

447 - - - - - 70 80 90

450 57.3 105.2 60 70 80 60 70 80 27s

471 - - - - - 60 70 80

480 47.6 105.2 50 60 80 50 60 80 36s

510 414 105.2 50 60 80 50 60 80 6s

516 - - - - - 50 60 80

540 333 105.0 40 50 70 40 50 70 43s

570 28.6 105.1 30 50 70 40 50 70 43s-30s=13s

583 - - - - - 30 50 70

600 24.5 105.1 30 50 70 30 50 70

660 19.8 104.6 20 40 60 20 40 60 54s

ANE oA Hrt A9E gt BT A 24 3 B duE|Ee HEA9) v gAY &£ W)
£ EH3IS ol flstel H'A 72HH 200m HA 08 ST Aoletla, A7k 173kS1), 273k
(S2), 37-7K(S3), 4T-7H(S4), 5TIHSH) .2 FEsIAT A A7E A e 3k &L <Table 3> JERATE &
daE]Fe v A A= AAE WAL 4202 0] Foll = 5102744 273l A 57PAA] FE 27 100km/h
7t EE AR dEHY £EE YHE A4S 3T vk a8y guEE J8Ade Yd 711
%57} 100km/h o|3tE 7H&E o] 2 ok d8a B $uEF v A LA AFeA 1,020% o] Fd =
4731} 57310 £5 100 kmyh o302 FHotE L Aol 40kmhe] £EE s AS & ¢ Qlth

2 dugE nFgA e P S50 ARFFEH AEHE AR UERAT dFA o smE A

n 7} dojAm L2t ZHE Zlolal, A ek a7 50km/h o) £ o7t e AE B T
ok B HE Aol = AA B $REH PR FYEETE HAD AA Foe OFREe] SEAfo]

x2 -101'
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7 20kmph oIl Aol BAN 0FF} BRI S Aol ] FolE 74—% AU
Ed duEE uF LA ZADAY T 9002 2

= 7
A1 s00mAHAA B ol AAz A WS, AIAT 248 294 55 708 W
g BAHOE BHT A3t AHSF 05%4 S| HUT AOE vekgh olsh ol BHE &%
WIS Bk B QTB AN AAHOE 7 T PREEe 279 T U} BE
Zastel BEAA LEAD Ba7t AFED dobh BAN AFeA B IS 2 T} U8
Aoz BoE.

<Table 3> Comparison of before and after section speed

Time, s Before Section Speed, km/h After Section Speed, km/h
S1 S2 S3 S4 S5 S1 S2 S3 S4 S5
420 66.7 103.3 103.0 104.1 102.9 66.7 103.3 104.1 102.9 105.8
450 57.0 104.0 104.0 103.2 105.6 57.0 104.0 102.5 103.8 101.3
480 46.3 103.7 102.7 103.8 103.9 | 47.6 102.8 101.3 99.8 975
510 357 102.6 102.6 103.7 1042 | 414 92.7 99.7 96.8 975
540 28.6 98.5 102.6 103.7 104.2 333 92.7 98.9 93.4 93.4
570 242 98.2 102.5 103.9 103.5 28.6 86.8 98.9 93.7 92.8
600 212 93.1 102.7 103.9 103.9 | 245 87.3 97.9 92.6 91.8
630 184 90.5 103.1 103.0 1039 | 21.6 86.4 96.8 91.3 81.9
660 16.3 80.9 103.2 103.2 103.8 19.8 86.4 95.5 80.6 724
690 14.6 68.7 103.1 103.6 104.9 18.8 82.9 83.9 72.8 71.8
720 133 61.7 102.8 103.3 104.1 18.8 74.3 78.7 72.2 65.7
750 12.3 519 102.9 103.6 104.3 18.1 72.8 78.7 674 622
780 115 42.7 102.5 103.4 104.4 172 72.8 70.9 64.2 60.5
810 10.8 34.7 100.9 103.8 104.6 16.8 64.9 67.9 62.3 54.9
840 10.3 282 100.8 103.6 104.6 16.7 62.6 64.7 58.1 49.6
870 9.8 23.8 96.3 103.6 105.3 165 59.9 61.4 50.6 483
900 9.4 20.5 89.4 103.4 105.2 164 59.4 523 473 449
930 9.1 182 789 103.2 105.3 162 50.1 48.8 442 433
960 8.8 16.4 68.4 103.1 1054 164 43.7 459 423 40.6
990 8.6 15.1 59.4 103.0 1054 16.1 413 44.0 39.5 39.5
1020 8.3 14.0 50.8 102.5 105.3 154 39.2 41.0 38.2 39.1
1050 8.1 13.3 43.3 101.8 105.2 144 374 384 379 38.0
1080 7.9 12.5 36.9 100.2 105.3 13.6 33.6 382 36.7 37.1
1110 7.7 119 31.8 95.3 105.2 12.8 309 371 36.2 36.3
1140 7.5 11.3 282 90.8 105.1 12.1 287 36.1 352 35.6
1170 7.3 10.8 252 83.2 104.9 11.5 262 35.1 34.6 35.0
1200 7.2 10.4 228 73.1 103.7 11.0 23.1 34.6 33.9 34.6
1230 7.1 9.9 21.0 59.2 103.4 105 20.7 33.8 335 34.6
1260 7.0 9.6 19.5 49.6 101.6 102 189 323 335 345
1290 6.8 9.3 184 419 96.8 9.8 17.4 312 335 344
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