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Basic study on avoiding dangerous scenes under the assumption of automated
driving based on brain information and personality

Park, Kaechang
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Japan, where the aging rate exceeds 28%, has been the fastest aging country
in the world. The measures to prevent dangerous driving of elderly drivers become an urgent issue,
so that the driving characteristics of drivers must be further taken into consideration. Targeting
Brain Dock patients, three types of dangerous driving behaviors (illegal, irritable, aggressive)
were classified and indicated brain features of regional gray matter volumes in each. Furthermore,
the aging brain was defined as the grading of white matter lesions and the degree of brain atrophy,
and the elderly drover’ s operational performance of actual vehicles decreased according to the
aging brain. Thus, MRI may enable to identify a dangerous driver in the elderly. In addition, a
head-mounted display (HMD) presented 3D imaging of dangerous driving scenes. However, the measures
for 3D imaging sickness is indispensable for the prevention from traffic accidents under automated
driving system.

MRI
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Table2

illegal type N (p<0.05) Max.OR(p<0.05) Min.OR(p<0.05)
Loocv , lllegal Sex(mal€), 2 _precentral 1070 0.743 0.6204
Lt_lat. occipital, Lt postcentral, Lt precentral, = zRinsula Horfy Uh2et iass
. . sex 1070 4.6054 3.128
Lt insula, Rt_insula 2 L lat_occ 1051 1.4321 1.255
(Tab| 62) 0.635 0.720 z_L_postcentral 762 1.378 1.301
z_L_insula 712 1.8269 1.6234
AUC  0.735 z_L_sup_front 274 1.5208 1.3402
0.902 0.204 z_L_precuneus 30 0.7378 0.6835
. z_R_lat_occ 19 0.7588 0.7438
0.951 Irritable Sex(ma] 8), Lt z_L_inf_temp 18 1.3039 1.2727
thalamus, Rt caud, Lt accumb, Rt_entorhinal, 2 Lamyg 8 1.3234 1.2801
i i Ni z_Raccumb 4 1.3061 1.2774
Lt i pferlor_temporal, Rt_lat._ocq pital, — . — —
Lt lingual, Rt_lingual, Lt_para-hippocampus, 2_R_medial_orbfront 2 0.7131 0.7055
Lt gvlpra_marg| nal, Lt trans. ternporal z_L_caud_mid_front 2 1.3485 1.3213
— T = - z_R_paracentral 1 1.2885 1.2885
(Table3) -
0.707 0699 AUC  0.757 Tanles .
Irritable type N (p<0.05) max_OR(p<0.05) min_OR(p<0.05)
0.873 z_Laccumb 1070 1.3633 1.2677
0.260 0.941 z_L_trans_temp 1070 1.4358 1.2864
Aggressive Sex(male), age, Rt caudate, Lt & L S 2 St
t Rt li al z_Rcaud 1070 0.7849 0.7219
putamen, Ingu 2 R_lingual 1069 15258 1.3396
(Tabled) 0.740 0.747 AUC 7 L parahipp 1067 1.4253 1.2766
0.796 0.960  z_L_lingual 1067 0.7626 0.6609
z_Lthal 1067 0.7954 0.6653
0.248 0.963 z_L_supramarg 1066 0.7572 0.678
z_L_inf_temp 1012 0.7779 0.6609
Aggr ve z_R_entorhinal 950 0.8032 0.7465
z_R_lat_occ 919 0.7986 0.7549
age 109 0.9759 0.9697
. z_R_postcentral 35 1.2793 1.2422
Illegal Irritable z L mid_temp 34 1.51 1.4378
1] |egaj z_R_inf_pariet 7 0.737 0.7106
z_R_parahipp 3 1.3296 1.3103
z_L_insula 1 0.7384 0.7384
z_L_caud_ant_cing 1 1.3402 1.3402
z_R_caud_mid_front 1 0.7918 0.7918
Irritable Aggr ve z_R_rost_mid_front 1 1.4069 1.4069
Table4
Irritabl ressiv aggressive N (p<0.05) max_OR(p<0.05) min_OR(p<0.05)
able ag9 € z_R_lingual 1070 1.6865 1.354
Il lega] sex 1070 11.1942 8.2138
Irritable aggressive DBQ z_Rcaud 1070 0.7532 0.6546
age 1044 0.9731 0.961
. . z_Lput 905 1.4058 1.3325
Irritable aggressivVe  z R parahipp 231 0.7657 0.7208
Rt. caudate z_L_lingual 186 0.7369 0.6751
. z_R_inf_temp 181 1.479 1.3572
Rt. lingual z_Rpal 174 0.7608 0.6533
z_L_inf_temp 165 0.7478 0.7172
z_R_cuneus 122 1.4945 1.3214
z_R_pericalcarine 68 0.7741 0.7506
z_Laccumb 21 1.2839 1.2646
z_L_cuneus 10 0.7567 0.7341
z_Lhippo 4 1.3711 1.3349
. . z_Rthal 1 1.8944 1.8944
Aging Brain z_L_lat_occ 1 1.3548 1.3548
z_R_insula 1 0.7011 0.7011
Table 5: Regression analysis results with driving instructor's scores (DI S)
Table5 Model8
Objective Variable = Instructor's Evaluation score’
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
Predictive Variables beta  se beta se. beta se beta se beta se beta se beta  se beta  se
Gender = Mde 014 010 014 011 017 010 016 010 015 010 0.18F 010 0171t 010 016 0.10
Age' 024 * 010 -028 * 011 -023 * 011 -0.24 * 011 -027** 010 -0.19 012 -014 012 -015 012
Brain Conditions
LA%2 -020 0.10 -0.21 * 0.10
Fronta_Vol / ICV° 003 011
Temporal_Vol / ICV 013 011
Parietal_Vol / ICV 009 011
Occipital_Vol / ICV 010 0.10
CRV'ICV=1-(TBV® / ICV) -02 012 -017 f 0.12
LA>2 and CSF/ ICV '_0 2 * 012
> the median value® ’ :
Modd Statistics
R? 0.14 0.10 012 011 011 0.12 0.16 0.14
Adjusted R? 0.11 0.07 0.08 0.08 0.08 0.09 0.12 011
n 90 0 90 90 90 90 0 90

Notes. t:p<0.1. *: p<0.05. **: p<0.01. 1: Age s dedlt with as a continuous variable. 2: Leukoaraiosis. Theoretical range = 0 to 5. 3: Intracranial Volume. 4: 4:
Cerebrospiral Fluid Volume 5:Total Brain Volume. 6: The median value was 0.217. 7: Summation of the 20 out of the 21 item scores evaluated by an instructor. The
exluded item (No. 15) was on the smoothness of the handle operation. Theoretical range was 0-100. M =64.2 and D = 11.4.
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