(®)
2016 2018

Optimization modeling of coordinated traffic signal control and its stochastic
extension: Network modeling approach
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This study considers an optimal coordinated traffic signal control under
both deterministic and stochastic demands. We first present a new mixed integer linear programming
(MILP) for the deterministic signal optimization wherein traffic flow is modeled based on the
variational theory and the constraints on a signal control pattern are linearly formulated. The
resulting MILP has a clear network structure and requires fewer binary variables and constraints as
compared with those in the existing formulations. We then extend the problem so as to treat the
stochastic fluctuations in traffic demand. We here develop an accurate and efficient approximation
method of expected delays and a solution method for the stochastic version of the signal
optimization by exEloiting the network structure of the problem. Using a set of proposed methods, we

finally examine the optimal control parameters for deterministic and stochastic coordinated signal
controls and discuss their characteristics.
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(b) Variations of cumulative departures
(only 5,000 sample paths are shown)

B 3 fiEATirtlds K OYMC iE (10 3[Rl 12 K 2 3E R T it din D SAFE AL 18 B 0D Fis

(a) Expected cumulative departures
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ZHEEHTDHHDTH D0, EEENAEHER TR & D ARMEO X9 72 B W TRy
MORBUENRA N &b, AR TIE, BEOWZTREHR (EFHE) *ry hv—7
ELTHRBESNTWDLZ L EIEATLZ LT, MRS fMEry N —7 LOWHRBHERLE LTE
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