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Abstract: In order to obtain the fatigue characteristics of driver in plateau environment, three test sites
with different altitudes and 20 drivers were selected to do simulation tests, heart rate change of driver
and driving behaviors were recorded in test process, the changing rate of heartbeat interval was regarded
as the evaluation index to do fatigue research and verify its rationality, receiver operating characteristic
(ROC) curve was used to determine the fatigue time point, and binary Logit model of driver fatigue was
built. Analysis result shows that when the altitudes are 3 500, 4 200 and 4 600 m respectively, the
average heartbeat intervals of driver are 0. 759, 0. 746 and 0. 615 s respectively. The fatigue time points
of large vehicle and small vehicle drivers at the altitude of 4 600 m respectively advance by 20. 8 and
8. 4 min compared with altitude of 3 500 m. The higher the altitude is, the earlier the fatigue time point
comes, Every one unit increases of time length and change rate of heartbeat interval result in 1. 215 and
1. 139 times of fatigue happening ratio respectively. The fatigue happening ratio of large vehicle driver is

14. 6% of fatigue happening ratio of small vehicle driver, so large vehicle driver shows stronger fatigue
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Fig. 1 Driving simulation tests
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Fig. 2 Average heartbeat intervals under different time lengths
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Fig. 3 Heartbeat intervals of drivers at test site a
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Fig. 4 Heartbeat intervals of drivers at test site b
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Fig.5 Heartbeat intervals of drivers at test site ¢
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Relationship among time, heart rate and heartbeat

interval at different altitudes
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Tab. 1 Statistical result of heartbeat intervals s
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Fig. 7 Change rates of heartbeat intervals
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Tab. 2 Fatigue time points and relative informations of drivers
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Tab.4 Comprehensive analysis result
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Fig. 8 Fatigue change surfaces of nonlocal large vehicle drivers
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Fig. 9 Fatigue change surfaces of nonlocal small vehicle drivers
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