[EERUIBF S

1.

7 A SOIRETHNZ [F1 723 HRTIRRE & EERAT 8 O B Rk

YuTo Havyatal® HIROAKI TANAKA! YURIE IRIBE! HARUKI KawaNaka! Kou1 Ocurt!

iU &I

~imx s Vol.59 No.1 102-112 (Jan. 2018)

RH AR b E A mEkst b A R R

Zf1H 2017F4F 118, £ H 2017F10A3H

BE . HEOEERROFHNERN It 2 —< 25— RELEEZ O L0, ZOBIEED 1 2E L
TRIANDIRFEZHEE - FHIT B0 TN T WA, TEROWZE T, HEmEICFH L - THH % Hw
THREZHET L DDODPELREINT WS, FRIHTL, L EEHFTO RS A NRAEEICEH L, FH
BRI L7215 A A b 2T, HERED O EREEICHEEI TIREEZ P TE 2 HE2REL
7z L L, IRGUSMZ B EY 2@k 7% EIRBFTIC BT BAE A KBRS, % L1382 2 T8 25| &
BT EEMD B D, RIFETIIA 1 A A7 2 FEE % E L CIRARUIN O EATZSTZALIZERRL FT
ANOFEHFEREL HIE L, KRB L ZOBOBIATH & OBBRELHO2IC L7z, Z08E, Fiif)s
SEALIELDIFEELIREICH D L &, ZOBOEEICE W TIRRY 2 BETE %5 X2 iR
2.3 fEHINT 5 Z EDHL N E oz, FEIC, FHGTO [FULI ISR 2560 ] 252 0% 0@ TE
WCRECHEBT L LRSI,

F-—T—FINIANE=S) 2T, R, AT, KEEE, BRervA€T7T0 (GMM)

Relationship Between Before and While Driving
for the Prediction of the Driver’s State
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Abstract: Since driver’s human-error is one of the main reasons of accidents, researches of estimating and
predicting driver’s condition are conducted. Previous studies proposed methods of predicting driver’s con-
dition by using data obtained while driving. On the other hand, we focus on data which could be obtained
before riding the car. By combining the data before and while driving, we propose a method to highly predict
the condition of low arousal state. Not only drowsiness but other states (e.g. tiredness, distraction) have
possibility of lowering arousal state. In this study we conducted experiments for 1 month obtaining data
before driving and while driving. We revealed the relationship of each state before driving and the act during
drive. As a result, we found out that unusual driving occurs for more than 2.3 times when drivers are in
odd condition before driving. Specifically, data of “reaction speed” highly related with the rear condition of
driver while driving.

Keywords: driver monitoring, before driving, driver behavior, state estimation, gaussian mixture model
(GMM)
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Fig. 1 Example of driving behavior near the traffic ‘stop sign’.
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Fig. 2 Schematic diagram of the flow to discriminate between usual and unusual.
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Fig. 3 Driving simulator.
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Fig. 4 Overview of driving course.
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Fig. 5 Images of each point in driving course.
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Fig. 6 Feature extraction from vehicle operations data at the

acceleration points.
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Fig. 7 Feature extraction from vehicle operations data at the

deceleration points.
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Table 2 List of feature indexes at the deceleration point.
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Cluster AR SRR
1 77.50% 77.50%
2 11.11% 88.61%
3 5.28% 93.89%
4 3.33% 97.22%
5 1.11% 98,33%
6 1.11% 99.44%
7 0.56% 100.00%
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Fig. 10 Relationship between driver’s state before driving and

driver behavior while driving.
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Table 4 Median of the probability of unusual driver behavior.
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Fig. 11 Relationship between each principal component and

subsequent driver behavior.
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R 5 BRI IO K IRGE & Il AT B 7 A AR
Table 5 Each driver’s state before driving based on principal
component and probability of unusual driver behav-

ior.

e i E R T )
e HAMK AR Py p i
W
( / 12.5%
usual)
52 ERky 0.4194
R 20.8%
(unusual) o
W
( D 8.3%
usua
%3 ERSy 0.0001
g 29.2%
(unusual) o
W
( D 12.5%
usua
%4 ERky 0.9806
i 12.5%
(unusual) o
W
( / 12.5%
usual)
%57 £y 0.5749
R 16.7%
(unusual) o
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Coefficient of 3rd Component
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X 12 % 3 FHS 0N AT
Fig. 12 Factor loading of 3rd principal component.
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R 6 AR A O A S 72 E T DR
Table 6 Interpretation of the principal component extracted

features from before driving.
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%6 ERSY | RDK - EAR R BT
BT EMRS | FEIA N LR E R
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EOFICIREZFHIL, ZN5 07— 5 5 e % il
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BEBERTHEEZONDLY 2T T TIVIEKIZE 5T,
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