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Multinomial Logit Model Based Time-of-day Control Transition Scheme Selection

YAO Jiao, ZHANG Kai-min, XU Jie-qiong
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract. Transition scheme can effectively reduce disturbance to traffic flow caused by time-of-day (TOD)
control scheme switch, which has significant influence on control efficiency of the TOD strategy. First, the
flowchart of TOD transition scheme selection is analyzed, and the multinomial Logit model is selected for
judging the choice of TOD transition schemes. Furthermore, through the steps such as selecting choice set,
characteristic variables and utility function, using 3 classical smooth transition schemes as a choice set,
average vehicle delay, traffic flow of the main road during this period, and time required for the transition as
the characteristic variables are selected for parameter calibration. Taking 3 classical TOD smooth transition
scheme ( immediate transition scheme, 2-cycle transition scheme and 3-cycle transition scheme ) for
examples, a discrete multinomial Logit model for TOD transition scheme selection is established. The
probability calculation is conducted under the premise of maximum utility theory, and the model parameters

are estimated and verified with the maximum likelihood method. Finally, 4 key intersections with stable
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traffic flow and obvious time patterns in the coordinated area along the main road of Binhe Road in Suzhou

City, Jiangsu Province are selected as the research objects. The transition scheme which has the most

influence on control benefits in the 3 smooth transition schemes is analyzed in the period from evening valley

to morning peak in the micro traffic simulation. The immediate transition scheme shows that when the early

peak is approaching, during the transition period from scenario 1 to scenario 2, the average delay of the

immediate transition scheme is the lowest, followed by the 2-cycle transition scheme, and the average delay of

the 3-cycle transition scheme is the highest. The result of model analysis shows that for 4 typical
intersections, there are also the probabilities of 50. 77% , 56. 72% , 46. 88% , and 47.00% respectively to

select immediate transition scheme as the optimal transition, which is in accordance with the simulation

result, and means the proposed model has good applicability.

Key words . traffic engineering, transition scheme; discrete multinomial Logit model; time-of-day control;

utility function
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Fig. 1 Flowchart of transition scheme selection
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Fig. 4 Schematic diagram of principle of 3-cycle
transition scheme
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Tab. 6 Simulation result of TOD transition scheme of

intersections on Binghe Road in morning peak
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