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Proactive detection of driver's potentially risky behavior via sensor fusion approach

Makoto Itoh

Toshiyuki Inagaki

This paper investigated effects on driver’s behavior when a driver is distracted by a secondary cognitive task that

demands high mental workload. Two types were found as effects of performing mental arithmetic task on fixations.

Both types of effects can be seen in one driver depending on traffic conditions. It has been found that likelihood of

occurring type 1 or type 2 effects depends on a driver. With these findings, this paper developed and improved a

driver-adaptable algorithm for detection of being in high tension. However, there were several drivers for whom the

algorithm did not work well. It is thus necessary to develop a method to detect a driver’s psychological state change into

risky ones in a sensor fusion manner.

Key Words: Safety, Driver behavior, Preventive safety / Distraction, Sensor fusion @)

1. XL

RAEOBAIEDT-DI1E, fEBRERENIRA Lz & ZiZE
BB EZ LT HUER SRV DI L B AATH LN, fakkse
KBTI SR NE DT 2 HERS B,

7= Z0E, B EAREE S & o CTRUELAS B BRI EI D A
AT BZENTRRIND L O ethe, BEEEIAHE L ORM
W% o1 B XL BHEREEZ H O UDITI D, HDHNIFND
TH7 L—F %D D LOFHET 2R EDT ENEE LR D,
T XD IRRBUCIIT DR RMRDI_ODIFEEL LTiE, K
FTARNOEENLERZAEE L, 1ELRWR#EATE T
IRV AICEL R LT, BRFRCEAHIEEZT) Lo
72, RBLE ERUCIS U CHBEFBINICE R+ 5 088 H 5 @
. BR R BO—FIE, STRG) T L 6TV 5.

JABH MBS FAE LRV VR & OEFE A RZ BV T,
LORFE7Z T b & AT 5RETHIIXE HLIZHFKIZES =
L. LL, BWHEIEBLISA O Z & ~ERZ T
AL, RNE LT & EICEL IR T & AW ATREM:
BEED. ERADIRIEIZH S22V E 5 I 5720121, #ifik
TTEA~OFRBEDIR T 2 R VB TRINL, N7 A /3R
ik a T A MNENRSH D, AT, IERA~OFEEED
T2 M 2 FEOBRICRY A TEY, ARETILIED
BURZWET 5.

#2006 4% 5 A 26 H BEIEENSHETAIGRHSICB O THER.
1)+ 2) BUERFRKFBEY AT LERTFITER Y A 7 THHIR
(305-8573 IR ILHRER 1-1-1)

2. BERICKT SRR T ORHIZBIT D
T a— a7 7 u—FONENE

IR T A ERE FTOMBIIZHETH D, EEDOY V—
ADESTOBENS R L THhD E, IROLE D,

() Y -RXREICLVFHTELEEDY Y —AD
RENFELTND

(i) FHTEDY Y —ZAOREORRITIRND, TEiRfT
it L CHER OB D53 TR

ZIZT, ()DBETEL T B NF —12iE, oED 2B B
D9%.

o ARBEIZHOERE LY, I—FERT LEERELE
D57l EIRLSNOITAEFEITT S

B : AR BT ARME 2 TE R LTV, EXFITSITD
R, LSO Z LITEBREREF L TND

FEEERCEIRLTWD RTA3TH, AMIFROBAEICK
STIIFAT B OEEETICHRY 55, Z0XA 7%, Ei
ZATNIINZ, BEEMEIBIMZ A7 BRI NIREEE %
LD Z D, RIARNOLARNRLEIZEE> T
L2 EmHTOREE L URETES.

IR OLDIAROEE D # T 2 FikE, 3CicsE
SEREBY AR RENTNEES0) =721 W ohniE
T, SEIEAEOFRBIC L > IR TE 2R o720, AD
ZDUNTRBUZ L > TURDHIEMOEE D B Sz 2o
7205 s, BEEOBIEEEMICHND Z LT
Thod. Fiz, BEETEH~ORMBIEO T & BB TR
THZEEARKELNLDOTHLOT, RHOBEEEED D



HE NS 2006 FERFRE THEETE

72DI2lE, BEOEEE WD FNREE LW, F7, EME
@ﬁﬁb%i,#aﬁ‘#MfﬁéT%ﬁmhéﬁﬁ@%j
BEEND.

BHEOE o YIEREHMAONTFIAT 5 &S BT
@a@ﬁyﬁﬁﬁpﬁowf%ﬂ%ﬂuﬂm%ﬁw,%h%
DFERA LR U CTRAHIMZ TR L. 2B, fBiED
SRR FTREZRIR Ym0 DN H 5.

AHFZETIE, FIA VTV 2 b—H(Fig DICBWTHE
BRE AT A SWTo & & O TR A MRT L C, RRIMICIE
(R 22 HIETERIRTRETT, 7R 0 ARIOE E Y O
HUZFI A T & ZHRIEOBRE 72 5 NS ORIE A AW 2 T
EOBRREEITO> TS, KU I 2L —FIZBWT, K742
OITEVOFHBIZFIA CTE 27 — % OB ELLFITRT.

T IR s T L—F A R

FRALE (A il B BT OHERIRAE S L — Y48
FHZ L - THRHT )

AT TV TR A — VR

FE RIS « AS TR OBEE A (AT )

SHEIE - A (N~ RRZ o h)

BRTE (TA~—2 La—4)

feoe - HZARg

BHORmEE (h—F FL—Y)

INE TOFRARZERIUICE T 2RaER O 2605, D
AR OEE Y ORIICFIATE 2 REEOH LD E LT
%, TLROER L A EEOOEENZET Hhb.

Fig. 1 Fixed-based driving simulator
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Fig. 2 Subjective rating of difficulty in driving when
MA task is imposed. (Q2-4)
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Fig. 3 Categorization of fixation length
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Fig. 4 Proportions of fixations in intervals 1-3 to all under

no-mental-arithmetic condition.
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Fig. 5 Comparison between Algorithms 1 and 2
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	視線データ解析により，被験者によっては90％近い割合で暗算タスクの実行を検出しうることが明らかとなった．しかしながら，依然として検出率が50％にも到達しない被験者も多く，これらの被験者に対しては，別の指標を用いることを検討しなければならない．これに対して，着座姿勢の座面の荷重重心の変動などを利用して，これらの指標での解析結果を総合させることを検討する必要がある．ただし，平穏な状況では荷重重心位置は心的負荷の変化に対して敏感であるが，やや複雑な交通状況では，ペダル操作などによって重心位置が影響を受けるため，適切な前処理を施さないと必ずしも検出まではうまくいかないことがわかっている(8)．

