%1345 %2M X i E W LR F R Vol. 13 No. 2
2013 4 A Journal of Traffic and Transportation Engineering Apr. 2013

XERS:1671-1637(2013)02-0106-08

HT Petri W YT 3 118 22 0 15 S R4k

ﬁ??&iﬂi,ﬁ?%?,idﬁ’w@

(N 22 TR 2SS be Hl =M 730070)
i EAMARTETERBEITHARAKRAL. Z2ZT OHEIX e RBET L ERS/E54
A5 4% 3 B 3k 04 B 2L Petri P AL A 5 L T 4 3% 3% 48 Petri M &9 @AM A &3 T 9 B3 H 3 4
BATARAL R F 3 AT A AM R B T4 AR, I T Bk 44 7R, REEL Petri W
FEABAG KR ALK E . LHREFRE G THBEDBEARMNETZ, AAER
SIBAMBEEZ . HET—A ﬁ‘?h?]'fi KA AEA Petri W # 2 % A7 AR AL 09 5 AR 2007 B 9], SF BEAT
THAWLH., WAEREAYW KA Petri M 5EEMIEHMESW T RE, 4B OASHAGD T G
AR SN EET 7.1%. 7.6, R X oA K EMGRERBELS A 11.9%.11. 2% .4 A
AAL R L 2 FH LR oA d 9.7,.10.3,11.8,13.2 s FH3%8.2,9.1.11.4,11.4 s, T, =T
HEAZ 5 WORARA T B T AR IF R KT & AT 5 AR
KRR B AE TR AR AL BB R Petri M 4R SR 35 4
PESES:U491.51 XEkRERE A

Traffic signal coordinated optimization of urban
arterial road based on Petri net

MU Hai-bo, YU Jian-ning, LIU Lin-zhong

(School of Traffic and Transportation, Lanzhou Jiaotong University, Lanzhou 730070, Gansu, China)

Abstract: To study the traffic signal coordinated optimization of urban arterial road, a timed Petri
net model with a traffic signal display module and a signal phase transition module, and a traffic
flow model based on continuous Petri net with variable speeds were established. A traffic signal
control system composed of 3 subsystems for monitoring, discriminating and current phase
selecting was designed, and concrete control steps were presented. Considering the relationship
of parameters in continuous Petri net, next green phase was determined by taking vehicle queue
length, traffic flow velocity at upstream section and open degree at downstream section as input
variables, and phase priority indexes as output variables. The superior green time of current
phase was determined by using fuzzy Petri net, and a simulation calculation was carried out.
Simulation result indicates that by combining Petri net with fuzzy control, travel times
respectively shorten by 7.1% and 7. 6% for west-to-east and east-to-west traffic flow, and the
improvement rates of queue length at intersection are 11.9% and 11. 2% respectively. The
average delays of four phases at intersection decrease from 9.7, 10.3, 11.8, 13.2st08.2, 9.1,
11.4, 11. 4 s respectively. So, traffic signal coordinated control on urban arterial road is better
realized by using traffic signal coordinated optimization method. 4 tabs, 8 figs, 15 refs.
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Fig.1 Traffic flow and phases at intersection
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Fig. 2 Continuous Petri net model of traffic flow at intersection
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Fig. 3 Continuous Petri net model of traffic flow at road section
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Fig. 7 Petri net model of signal extension part
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Tab.1 Calculated parameters of continuous Petri net

A 1.2 AZAXH 2.3
FXE 1 FIXE 2 FXE 1 FIXE 2
a,/pcu 6.67 6.67 6. 25 6.25
N, /pcu 32 32 40 40
V,/s ! 0.075 0.075 0. 080 0. 080
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Tab. 2 Straight and right ratios of traffic flows %
N i 1 i 2 3 5.6
2 H — —~ —
ik HAT | KH¥ | HIT | A% HAT
1 10 85 10 85 20 70
2 12 80 12 80 20 70
3 8 87 8 87 20 70
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Tab.3 Comparison of simulation results
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Tab.4 Average delay at intersection

MIfE | ACTrE/s (RIAARRL 220 30 s B9J5 3k /s| MUtk &/ %6
1 8.2 9.7 15.5
2 9.1 10.3 11.7
3 11.4 11.8 3.4
4 11.4 13.2 2.8

B 9.6.8.7 peu, iE N 11.9% . 11. 2%, 41,
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S AE R AF R P AR SCOT B o 4 AN AH AL 19 SF- 49 4 5%
VAR T 45 0 O 1 R AR R AR A6 25 55 T 30 s By F 1
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B 7> AR H Y

6 4 &

(DET Petri M4 H 1 28 31 A1 B 1) 28
PRI, DL AR 5 R AR5 AR (5% 40 A5 4 ol A6
BB TS S R R AE S AR AL 2 FE AL P
24 B 15 5 B 42 ) R 4

(2) ¥ 1 2 Petri [ 1 B 45 A5 1 D A5H]
il Y AR B B Tl AT M R AT T
D5 BT S AR B T A AT Rt A] L HE A S
PR SE R 3 WU AR D AT SRR A SCE T
BAF 5 PR LA I vk m] LA 3 52 B T 4 A 5 B
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