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Research on the Combination of Grassland Highway Intersection
Traffic Facilities Based on Driver’s EEG Microstate Analysis

QU Ran, SU Hang, LI Hangtian, QI Chunhua
(College of Energy and Transportation Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract : In order to solve the existing problem of the combination of traffic signs at typical grassland highway intersections, the
combination setting of intersection traffic engineering facilities was optimized. Through simulation experiments, the electroencephalo-
gram (EEG) signals of 40 drivers were collected, clustered into 5 (MS1—MS5) microstate topographic maps, and the reaction time
and duration, coverage, frequency of occurrence and conversion probability of the drivers were statistically analyzed. The experimental
results showed that the default network and the dorsal attention network in the driver’s EEG microstate played a major role in the cogni-
tive process of the combination of traffic facilities at the grassland highway intersection. The duration of MS4 and the conversion probability
of MS1—MS3 increased with the increase of transportation facilities, which can be used as direct indicators to evaluate driver’s cognitive
load. Microstate indicators and reaction time trend analysis found that at the information level C, that was, the combination of four traffic engi-
neering facilities, the driver’s brain state had the best performance, the strongest cognitive ability, the smaller load and the fastest response.

Keywords : Grassland highway intersection; traffic engineering facilities; cognitive workload ; microstate; quantify the model
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Tab. 1 Division of traffic sign combination information level
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