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Research of Driver Emotion Model under Simplified Traffic Condition

XIE Lun'? WANG Zhi-Liang"? REN Dong-Chun?® TENG Shao-Dong" 2

Abstract The current driver models in driver assistance systems are usually simple, which do not consider the influence
of drivers’ emotions on driving strategies. In order to address this issue, in this paper, we study the driver emotion
model under simplified traffic conditions. Based on the OCC (Ortony-clore-collins) emotion model, the Markov model of
the self-transition process of emotion states, and the hidden Markov model (HMM) of the transition of stimulation on
emotion states, we propose two driver emotion models with varying road conditions and with unvarying road conditions,
respectively, and we study the varieties of driver emotion during car following, lane switching and overtaking. For the
self-transition process, we propose a time-varying self-transition process by taking the real-time varying characteristic of
emotion into account; for the transition of stimulation on emotion states, we consider the memory influence of stimulation
on emotion, i.e., the same stimulation but with different action time would have different influence on emotion. Meanwhile,
we also discuss the influence of varying cognitive emotion on driving strategies. Simulation experiments are conducted
on the following aspects: the influences of distance, lane width, and speeds of nearby vehicles on drivers’ emotion, the
sensitivity to stimulation, and the influence of specific event. The simulations predict what strategy the driver will take
under the stimulation of specific event, and the predictions are then verified with real-world data. Experimental results
demonstrate the effectiveness of the proposed model. The work proposed in this paper can provide a meaningful theory
for building driver models in driver assistance systems.

Key words Driver model, the self-transition process of emotion, the transition of stimulation on emotion, hidden Markov
model (HMM)
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Table 1  The averages of driver in the overtaking
P % i IR R PN T F G Y et At 2R & TvE
1 0.180 0.155 0.173 0.203 0.166 0.165 26 0.085 0.104 0.097 0.462 0.105 0.116
2 0.170 0.169 0.184 0.133 0.171 0.169 27 0.111 0.138 0.128 0.381 0.124 0.091
3 0.170 0.165 0.161 0.198 0.185 0.160 28 0.134 0.147 0.132 0.259 0.134 0.147
4 0.183 0.152 0.152 0.104 0.169 0.158 29 0.151 0.126 0.136 0.287 0.129 0.136
5 0.163 0.182 0.177 0.172 0.160 0.174 30 0.153 0.164 0.149 0.209 0.158 0.167
6 0.165 0.167 0.168 0.053 0.188 0.162 31 0.173 0.170 0.173 0.230 0.141 0.128
7 0.110 0.133 0.116 0.343 0.137 0.129 32 0.159 0.170 0.193 0.228 0.151 0.159
8 0.061 0.074 0.082 0.613 0.086 0.071 33 0.144 0.181 0.167 0.177 0.161 0.165
9 0.045 0.045 0.028 0.714 0.063 0.052 34 0.165 0.169 0.162 0.227 0.175 0.159
10 0.041 0.041 0.051 0.885 0.030 0.047 35 0.166 0.156 0.174 0.304 0.170 0.162
11 0.020 0.028 0.014 0.828 0.038 0.015 36 0.170 0.164 0.160 0.201 0.149 0.146
12 0.004 0.045 0.012 0.764 0.024 0.023 37 0.172 0.134 0.190 0.168 0.185 0.151
13 0.030 0.012 0.033 0.848 0.024 0.013 38 0.183 0.172 0.180 0.220 0.166 0.155
14 0.004 0.042 0.001 0.993 0.000 0.012 39 0.159 0.168 0.150 0.171 0.190 0.171
15 0.011 0.031 0.006 0.939 0.031 0.006 40 0.170 0.159 0.158 0.104 0.151 0.159
16 0.009 0.000 0.002 0.976 0.015 0.000 41 0.167 0.159 0.184 0.195 0.157 0.187
17 0.005 0.002 0.029 0.988 0.011 0.006 42 0.159 0.153 0.172 0.167 0.157 0.169
18 0.012 0.000 0.008 0.845 0.013 0.025 43 0.195 0.166 0.172 0.151 0.166 0.143
19 0.003 0.004 0.000 0.934 0.023 0.014 44 0.164 0.172 0.145 0.240 0.154 0.161
20 0.000 0.005 0.000 0.935 0.013 0.000 45 0.149 0.163 0.170 0.273 0.154 0.159
21 0.000 0.015 0.027 0.920 0.022 0.000 46 0.190 0.161 0.176 0.137 0.136 0.168
22 0.007 0.000 0.029 0.971 0.021 0.007 47 0.171 0.167 0.159 0.173 0.156 0.164
23 0.001 0.001 0.024 0.988 0.001 0.000 48 0.152 0.165 0.154 0.121 0.170 0.163
24 0.001 0.000 0.002 0.983 0.002 0.001 49 0.175 0.155 0.165 0.206 0.165 0.157
25 0.050 0.062 0.059 0.760 0.085 0.063 50 0.183 0.184 0.153 0.032 0.165 0.166
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