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Driver’ s Speed Decision-making Behavior Modeling
Based on Fuzzy Inference and Its Calibration
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Abstract: To simulate the driver’ s ability to deal with uncertainty and solve the unsmooth problem in the
driving state transformation between free-traveling and car-following during microscopic traffic simulation,
the fuzzy inference system ( FIS) was introduced to model the driver’ s speed decision-making behavior
which integrated the free-traveling and car-following behavior. A new way to calibrate the FIS model by pa-
rameterizing the membership function was proposed. The inputs of the FIS mode are difference between ve-
locity and desired speed, headway and relative velocity. The output is acceleration. The NGSIM ( next
generation simulation) data was used to calibrate and evaluate the model. With the analysis and pretreat-
ment of NGSIM data, drivers’ reaction time was calibrated, and the desired speed of different vehicle type
was approximated as the corresponding free speed. Using the driving data, the FIS model was calibrated

and the model output was validated and compared with the real data. The results show that the calibrated

Wi HER 2014 -01 —-24
EFE N S EAR973—) 5 1L Bl Ed, EENHERREE R RS IR



116 Wl E I ¥R

http://scbg. gks. cqut. edu. en/

FIS model simulates the drivers’ behavior appropriately. A scenario experiment is designed to prove that

the model can solve the unsmooth problem in the driving state transformation. In addition, the output of

the calibrated FIS model under car-following state was compared with that of GM model. The comparison

shows that the calibrated FIS performs are better in practical value and application prospect.
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action time calibration
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