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Personalized On-board Warning Strategies for Driving
Fatigue on Grassland Highway
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Abstract: To develop an effective warning strategy for driving fatigue on grassland highway, which is
based on the prone points of driver fatigue during driving on grassland highway, drivers were divided into
three types of stimulation preference (i.e., visual, auditory, and tactile) according to stress response
theory and neuro-linguistic program theory. The existing typical anti-fatigue on-board equipment was
referenced to determine the stimulation means and parameters for driving fatigue. A personalized anti-
fatigue warning strategy was constructed to satisfy drivers’ various preferences for stimulus selection. The
effectiveness of this strategy was verified by driving simulator experiments. Results show that compared
with other stimulus modes and blank control group, when the type of warning stimulus was preferred by
drivers, the self-rating value of driving fatigue state, speed eigenvalue, acceleration eigenvalue, lateral
offset eigenvalue and throttle power eigenvalue changed the least before and after the experiment. Drivers
have the highest understanding and acceptance as well as the least disturbance of the preferred warning
stimulus. The evaluation results by TOPSIS method indicated that different stimulus modes had different

effects on alleviating driving fatigue. With the deepening of fatigue degree, drivers’ preferred warning
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stimulus would alleviate driving fatigue more effectively.

Key words: driving fatigue ; grassland highway ; anti-fatigue warning; personalization; driving simulator;

TOPSIS comprehensive evaluation
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Fig.1 Driver classification process
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driving simulator
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Fig. 10  Acceptance score

P fabRH 2 A MY 5 M- ) B W M 2
5o HAREAR T, SR S = A Z A R
AREEES

x4 HEERENRE

Table 4 Change value of characteristic index

M- M M* ek
b dag AL bR
YiE bR ¥WME bedEE E iz HME e
AV 0.451 2.070  0.404  3.175  0.335  2.905  0.554 1. 596
R AA 0.246  1.560  0.231  0.875  0.204  1.081  0.442  0.427
51 YoRR AL 1375 3.071 1349 3.136  1.137  2.767  1.693  3.123
AP, 0.053  0.788  0.079  0.214  0.094  0.620  0.139  0.583
AV 1.272  2.681 1.256 1.048 1.106  3.353 1.663  2.514
— AA 0.246  0.886  0.200 1. 161 0.179 1.639  0.314  0.943
AL 1.867  3.760  2.241 3.055 1.793  2.349  2.569  2.452
AP,, 0.076  0.231  0.061  0.765  0.050  0.627  0.097  0.439
x5 EEMESWER
Table 5 Results of explicitness analysis
e
Pl dag AR
v A L P,

M P=0.871 P=0.103 =0.701 P=0.274

M- M* P =0.794 P =0.532 =0.928 P=0.772

ZEHH P =0.883 =0.082" P=0.172 P=0.819

M- P=0.871 P=0.103 P =0.701 P=0.274

M M* P =0.486 P =0.549 P =0.859 P =0.486

ZEHH P =0.908 P=0.048"" P =0.608 P=0.433

51 oRli M- P =0.794 P=0.532 P=0.928 P=0.772

M* M P =0.486 P =0.549 P =0.859 P =0.486

ZEHH P =0.747 P=0.020" P=0.415 P=0.928

M- P=0.883 P=0.082" P=0.172 P=0.819

=E M P =0.908 P=0.048"" P =0.608 P =0.433

M* P =0.747 P=0.020" P=0.415 P=0.928
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M P =0.945 P =0.472 =0.162 P=0.152

M~ M* P =0.519 =0.615 =0. 684 =0.046"
ZEHH P=0.819 =0. 561 =0.172 =0.172
M~ P =0.945 =0.472 =0.162 =0.512
M M* P =0.683 =0. 166 =0. 486 =0. 426
o 4 P=0.769 -0.206 ~0.632 =0.172

2 domli M~ P=0.519 P =0.615 =0.172 =0.046"
M* M P =0.683 =0. 166 =0.632 =0. 426
ZHH P=0.924 P =0.387 =0.527 =0. 862
M~ P=0.819 P =0.561 =0.172 =0.172
= HH M P =0.769 =0. 206 =0.632 =0. 665
M* P=0.924 =0.373 P =0.527 P =0.862
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