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ABSTRACT

Recently, research on traffic signal control using artificial intelligence algorithms has been receiving
attention, and many traffic signal control models are being studied. However, most studies either focused
on independent intersections or are theoretical studies that calculate signal cycle length according to
changes in traffic volume. Therefore, this study was conducted on a signalized intersection - roundabout
in Gajwa-ro. The Particle Swarm Optimization - Bacterial Foraging Optimization (PSO-BFO)
algorithm was proposed, which is developed from the GA and PSO algorithms for minimizing congestion
at two intersections. As a result, optimum cycle length was determined to be 158 seconds. The Verkehr
Rec<.=,ived [ Coigar 225 In Stadten - SIMulationsmodell (VISSIM) results showed that there was 3.4% increased capacity,
iz?:pii dzg (1312[\(1):;11;@2?)23 8.2% .reduced delay and 8.3% reduceq number. of sto[fs at the Gajwa-r.O s.ignalized intersection.

Additionally, at the roundabout, a 9.2% increase in capacity, a 7.1% reduction in delay, and a 27.2%
(© 2023. The Korea Institute of decrease in the number of stops was observed.
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<Fig. 2> Congestion at Gajwa-ro roundabout
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<Table 1> Design of phase scheme at Gajwa—ro signalized intersection
Phase 1 Phase 2 Phase 3 Phase 4

Sequenc; » J
uency {_ I
Green 107s Green 7s Green 12s Green 12s
Yellow 3s Yellow 3s Yellow 3s Yellow 3s

Duration

thatstr] Sl 2 @9 HAAIRMS BRI <Fig.
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<Fig. 6> Number of iterations
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<Fig. 7> VISSIM modeling
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<Table 2> Adusted values for VISSIM calibration

Uebgt 7H ol AR SHdure] g9 HoEs
o} o= B4kE VISSIMS| A3gko] 4 vlolElE HAs

Parameters Default value Adjusted value
Minimum 0 110
Look ahead distance(m) Maximum 250 450
Number of observed vehicles 4 5
Minimum 0 35
Look back distance (m)
Maximum 150 150
] Average standstill distance (m) 2 1.5
Driving Wledem.ann 74 car Additive part of safety distance 3 0.5
behavior following model S )
parameter Multiplicative part of safety distance 3 0.35
Waiting time before diffusion (s) 60 50
Lane change o .
Minimum headway (min) 0.5 0.3
Desired position at free flow Middle Any
Observe adjacent lane (s) No Yes
Lateral behavior
Diamond shaped queuing No Yes
Consider next turn No Yes
<Table 3> GEHE &3 t7|¥2E 24 Aoz 7 waze] BE HI2AM GEHS #ol 5 ©|dt=
d 2.892 vERa Al 3169 GEH kol Z4=
o]

& o] Foltt & 4 Utk

<Table 3> GEH for queuing lengths

Intersection Approach Queue from field Queue from VISSIM GEH Description
East 280m 315m 2.02 Accepted

Signalized South 295m 330m 1.97 Accepted
Intersection West 450m 475m 1.16 Accepted
North 25m 20m 1.05 Accepted

North 30m 15m 3.16 Accepted

Roundabout East-South 550m 620m 2.89 Accepted
West-South 110m 100m 097 Accepted

VISSIME B3l 244 712 As xR sldwatze] ti7jaE do|, 839 Wl <Fg 7~14>37%
2ol Yehygth A3} o]& J1HE A5 matze] iy de HAAs To} vm Al 5 A H2R9] iy
#FE dol7t AT B35 AR Vg E Zole &% FVIet o AAH R 58%9] A7t e
W <Fig. 8> SARAZ @S HIZ t7|dBEE 240m AasHe o2 Yehton 256%2 tlr1dE
o] 15Tt <Fig. 9>. AFH 02 F watz oA <F 230me] t71dE Ao] 4 AU} et 7L
MR A5 WAZ A 34% F7F, SHnAZAA 92% FIFHL, AAAZE 82%, 7.1%2] Fart 447t
AT A Sl 94 83% (VHE AE wARR)eF 272% Bl uAR)oM skt Ao s
&%, AAAZE, A S 25 sduazAe a3t & Aos E4HUT <Fig 10~15>.
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<Fig. 8> Queue at signalized intersection
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<Fig. 12> Capacity at signalized intersection
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<Fig. 11> Delay at roundabout
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<Fig. 15> No. of stops at roundabout
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