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Analysis of vehicle braking performance and drivers screen gaze

characteristics under effect of small amount alcohol

LI Xian-sheng, LI Ming-ming, ZHENG Xue-lian, REN Yuan-yuan
(College of Transportation, Jilin University, Changchun 130022, China)

Abstract; Based on the vehicle braking performance and application of Analytic Hierarchy Process
(AHP) to screen gaze characteristic index, a vehicle distance calculation method and gaze point heat-
map generation method were proposed to analyze the vehicle braking performance and gaze variation
under normal state or a small amount of alcohol. The braking distance and the whole braking traveled
distance under normal state and small amount of alcohol state were calculated to analyze the influence
of small amount of alcohol on the braking performance. The gaze point heat-map and the percentage of
fixation counts in the Area of Interesting (AOI) to the total fixation counts were compared between
drivers of normal state and under effect of small amount of alcohol. Results show that, under the
effect of small amount of alcohol, the braking distance is shortened, the response time is increased,
the focus on the AOI is reduced and number of fixations is relatively divergent.

Key words: engineering of communications and transportation system; little alcohol effect; driver;

braking distance; fixation characteristics
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Table 1 Pairwise comparison matrix of guidelines

layer to target layer

Ajj Gy Cy C3 Cy Cs

C 1 1/2 4 3 3
C 2 1 7 5 5
Cy 1/4 1/7 1 1/2 1/3
Cy 1/3 1/5 2 1 1

Cs 1/3
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Table 2 Random consistency index RI

n RI n RI
1 0 7 1. 32
2 0 8 1.41
3 0.58 9 1.45
4 0. 90 10 1. 49
5 1.12 11 1.51
6 1. 24
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Table 3 Results of program level to guidelines layers

w 0. 257 0.442 0.055 0.107 0.139
0.098 0.475 0.358 0.328 0. 665

wz 0.755 0.408 0.071 0.562 0.251
0. 147 0.117 0.571 0.110 0.084

Ak 3.007 3.003 3.001 3.004 3.001
CI 0. 004 0.002 0.001 0.002 0.001
CRr  0.006 0.003 0.001 0. 003 0.001
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Fig.2 Weight of eye movements index
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Table 4 Subjects’ information
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Table 5 Traveling distance during braking process
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Fig. 4 AOI established and heat maps of fixation
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Table 6 Counting number of fixations
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