Accepted Manuscript

A novel control strategy for balancing traffic flow in urban traffic network
based on iterative learning control

Fei Yan, Gaowei Yan, Mifeng Ren, Jianyan Tian, Zhongke Shi

PII: S0378-4371(18)30686-1
DOI: https://doi.org/10.1016/j.physa.2018.05.134
Reference: PHYSA 19674

To appear in:  Physica A

Received date: 1 October 2017
Revised date: 30 March 2018

STATISTICAL MECHANICS
AND ITS APPLICATIONS

Please cite this article as: F. Yan, G. Yan, M. Ren, J. Tian, Z. Shi, A novel control strategy for
balancing traffic flow in urban traffic network based on iterative learning control, Physica A (2018),

https://doi.org/10.1016/j.physa.2018.05.134

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the

content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.physa.2018.05.134

A novel control strategy for balancing traffic flow in
urban traffic network based on iterative learning control

Fei Yan!*, Gaowei Yan!, Mifeng Ren!, Jianyan Tian', Zhongke Shi?

1. College of Electrical and Power Engineering, Taiyuan University of Technology,
Taiyuan 030024, China.

2. School of Automation, Northwestern Polytechnical University, Xi’an 710072, China

Abstract

Realistic modeling traffic flow dynamics in urban traffic network remains a
big challenge at present due to the complex nonlinear characteristics of traffic
flow. In this paper, a novel and model-free iterative learning control (ILC)
strategy for balancing traffic low in urban traffic network is proposed. To
tackle the randomly varying trial lengths in the iteration domain of traf-
fic system, an iterative-average operator is introduced in the proposed ILC
law for tracking tasks with non-uniform trial lengths, which thus mitigates
the requirement on classic ILC that all trial lengths must be identical. The
learning convergence condition of the ILC strategy in iteration-average and
expectation is derived through rigorous analysis. The performance and the
effectiveness of the ILC strategy are analyzed by simulations on a test road
network. The results show that the proposed ILC strategy can homoge-
neously balance the accumulation in the network and improve the network

mobility.
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