THE AL R S5 EH. 2018, 26(3)

Computer Measurement & Control

o« T4 .

EEIBA |

NEHFS:1671 -4598(2018)03 -~ 0074 - 04

DOI:10. 16526/j. enki. 11—4762/tp. 2018. 03. 020

FE S ES TP273 XHRFRIRAG: A

ETH FREEN S B R
REE ., AAR, MR

(. AER¥ FETREER. )& 0T 5290205
2. BT RHE R L TR, TR il 528400)

FE: w AR A D 2 I PR R T A A D AR B Sl A, AT Lk Sl A TR ERE i T2 AL
E A OCIEFAR LAY M . £ WE PR B SR A S AR MR R s B XS RORRDE, SR T — R T R4 B AR T R AL
RRER DT EEIRIR T R 2 T R ST SRS 5 SRS MR T 22 I PR S R R G S B, Rk DR AR R A B R R
. HPTTE ST R LR . S BOR R R E W R B UL . 5 R LGB O 4 R SR R . I 5L AL TR B R o
B R R TR R BB RBCGHEAT AL s BFHEAT T 05 BOSE R s AR w0 I DU I AR G R D O R T 3
Hl LR ST TR E s IR A B 2 I P SR A T — RO S R AT B iR AR

KERIA : E AR MOEER s DEES RED)E BT

Coordinated Multi—Ramp Control Based on Particle Swarm Algorithm

Liang Xinrong', Zhu Chunmei’, Yan Mu'

529020, China;
2. Mechanical & Electrical Engineering Department, University of Electronic Science
528400, China)

Abstract: Coordinated multi—ramp control at freeway entrance is to regulate the traffic volume entering into freeway mainlines from all
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on—ramps. Thus, mainline traffic flow is at its best. The coordinated multi—ramp control system is a strong coupling, nonlinear, and time
—varying system because of the interaction of multi—ramps. Aiming at the problems as mentioned above, a coordinated control method is
proposed based on a system hierarchy and a particle swarm optimization algorithm. Firstly, the principle and model of freeway multi—ramp
system are dissertated. Then, the realization of a coordinated multi—ramp control system is expounded. This control system is composed of
a coordination control layer and a direct control layer. Coordination control layer is used to select traffic models, to adjust the model parame-
ters, and to determine desired trajectories of traffic densities. The direct control layer is responsible for control implementation by using pro-
portional —integral —derivative controllers. A particle swarm algorithm is utilized for optimizing the proportional coefficients, integral coeffi-
cients, and derivative coefficients. Finally, simulation experiments are carried out. Simulation results show that the control system can quick-

ly eliminate traffic jams and can stabilize the mainline traffic flow when freeway traffic congestion occurs. This approach provides a new and

practical way for freeway coordinated multi—ramp control.
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