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Robust speed limit control of freeway

WANG Zheng-wu, GUO Yun-chang

(School of Traffic and Transportation Engineering.Changsha University
of Science and Technology. Changsha 410004, China)

Abstract: As a kind of uncertain system, the speed limit system should be robust and robust
steady, which means the internal stability of each system can be guaranteed. Aiming at this
problem., by using the methods of macroscopic traffic flow model is established based on
nonlinear state equation,the model is stable in the case of a certain disturbance. The follow-
ing steps of analysis and calculation are taken: (@ Based on the uncertain affine nonlinear sys-
tem, the nominal state space model is searched; @ Application of state feedback linearization
method, the nonlinear system of strict linear nominal; @ by considering affine nonlinear
systems with uncertainties, the feedback linearization system can use the addition of linear
uncertain systems or multiplicative uncertainty to describe system; @ According to the feed-
back linearization system, design of linear robust controller using D -K iterative method or
#K iterative method; @the linear robust controller back to affine nonlinear system, so as
to obtain the nonlinear robust controller.
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Fig. 1 Iteration number and partial value relation
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Table 2 Each time point of each flow (3%« s7)
i %1
0.0 2.5 5.0 7.5 10.0 15.0 20.0 25.0 30.0 35.0
1 0.338 0.487 0.702 0.492 0.533 0.333 0.341 0.335 0.335 0.336
2 0.338 0.212 0.103 0.204 0.179 0.347 0.351 0.349 0.353 0.348
3 0.338 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 0.338 0.296 0.284 0.363 0.309 0.314 0.336 0.336 0.336 0.336
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Table 3 Each time point of each traffic density (3% «m ')
I 21
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