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Study of spoken dialogue for speech interface in vehicle considering driver’s workload
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Speech interfaces based on natural language understanding and spoken dialogue management are continually becoming
more sophisticated functionally, and their implementation in vehicles is being studied. In envisioning the use of speech
interfaces in vehicles, it will be necessary to factor the associated driver workload and usability during driving into the
fundamental design. Toward that end, we undertook a study of driver workload when using a speech interface, which is a
subject that has not been sufficiently discussed so far. Various issues involving speech interfaces having different
specifications were reproduced on a driving simulator. An evaluation of the influence on the driver’s physiological aspects
revealed that inputting voice commands in chunks helped to mitigate higher-order brain function. This finding is assumed to
be fundamental knowledge concerning the design of conversational interfaces for vehicle application. It can serve as one
validation method for the implementation of speech interfaces in vehicles.
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DFENAL B2 D TH BRSO BRI 2. 2o 2 iiE
THE, HEREEHE~MTEVIREEAINT VT, THR
BRI | 2 TRAAR T SER LB ), T~ I12A7<) & T B AU HIER
TE | EFEARRZ RS OB X% EMICZ T 52 L% AIREIC T
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[H B E FAREBHE | LR LI L&, MO0
TIHMMEE FBRILZHELTCLESTBA, ks Eh)
—EBAVLET | LRI TP DELRDE AT ER
TIENTED. T2 OO REM A B A&~ IF (8T
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Fig2. Sample of Wizard of OZ tool

B R OINEE, FTEOEFxE#EE WOZ(Wizard of 0Z)
J7 & [Fraser 1991], [Bernsen 1994] CHLHERHYICH T 5.
WOZ ¥ —/uid, B BICHis BT CENENNT-E D

REUPERE S, AN —Z BT RZ ARSI 30
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Sfe. TN 60 B D& R AT T & IEHNG S ISR D 2 THE
ATV, IRIZ 3 DOFF IF ORI LI EFikdE% 3 A
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PREAERL =, 5 IF OHEE, RIANRTLITE/R ANV
Z Tz EIX AT DR SNAVUXEZTH T L, Eks el
THRIAANERBIR OO 1S T2, 120 BT HYI-7%.
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NTFRToILa— —~HIAAT . DERIE, B S
WCCHHEATV, DRI T 2L 2O EER2P THDH R D
BHEITW, R HERD R O (RR [kE) 23KkH7-. RR
ML 0.5 B THY TV T EIT, B ERE T 7214,
LF 1%%7 (0.04-0.15Hz) & HF ;%47 (0.15-0.45H2) IZ571F, HF &
LF/HF OB EA RO [RAE 1993]. KEEXKIETIL, £
FhiEL AZELIEN OB EIEICIVEA T o7 [T 1984].
Fe S ERIEENT 0.04Hz Tr— 827 (LA EHNT, G &
J5 AKYE SCL & RDT=. ZNENOFEEIL, EHRO SO
BT, HIRNZE LT 60 DT —FE MBIt REL, 5
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value) CIEFR L L7=.

Z-value= (F2JIfE-FIME) A HEHERAE (1)

DI, TEHERD I (WIO Input) &5 7 IF RO L a47.
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HF & LF/HF 12 1%L FCHBZEPRO L2, Tukey-
HSD EICE AL B Z1 T 72, (LLED FAMBEIZT T,
Tukey-HSD A%, ) EEDHL~EF IF FREOFE
MElZkv HF 23 L, LFHF 28884 R L7=. SCL IZIZH &
REAIE AL DT,
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IR U72E% 2 505, LFHF 1328 B IR IO EHY, B
BLTWDEARS ITEMNE R T2, MRS OMELZT, I
W AR IRANC A2 B2 & CHININT 5. SCL b A Rk DIE h %
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LF/HF O, RFEICLDMEROELNDTRGEEB LB 2
LD, TRbLER IF OBIEIX, EiR0 4 (W/O Input) Lk
AFIAEATREOIMFI N RN DD, AR A TR ST D
IFEDEEAMIIZIT QO enEE LS.

WFEDT=8, 35>DFEF IF OftkE Command Input, NLU
Input, NLU/SDM Input 721 Tl &4T 57275 HF, LF/HF $5
B ERII AL -T2,
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Input Input
Fig3. Z-value of HF
(ANOVA, p=0.0052, F=2.71)
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W/OInput Command NLUInput  NLU/SDM
Input Input
Fig4. Z-value of LF/HF
(ANOVA, p=0.0002, F=7.86)
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T —H 10 45 CET R T2, FHICIE, ﬁ@mﬁ%ﬂﬁﬁnx
D 7p B IR IRBE CTRERDMT 2 AFERERVUT AR AN 43 e ik 3
(SR ERTH4 FOIRE-3000, LA T fNIRS) [/)NfE  2000], [fﬁi
FH 2005]% FV 7z, INIRS ZE@E 1%, S5 2cm FRE DT
FER DN ~E 7 B (Hh) OZ(LB BRI TE 5. AfaTik
5 DIIITHIEAKEER D 32 ERT SV 7V 7 kg 0.175 7
TN Hb OFHIZTT o7, IR OETALE AN Hb %1%
HI N EOTF v FNVEFERT.
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Fig5. Positions of optical fibers and channels
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Fig6. Z-value of Oxy-Hb at left lateral portion (12ch)
(ANOVA, p=0.0038, F=6.89)
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Fig7. Z-value of Oxy-Hb at left lateral portion (18ch)
(ANOVA, p=0.0357, F=3.78)

JMPN Hb (T RIE B E OF B S B W R R b ~E S e
(Oxy-Hb) ®ZE{ki2 3 H 4% [Hoshi 1998, 2001]. FFWE <21 [
DEBERINT D728 0.2Hz Da— RR T4 NZ 5 HNT =54,
FEEEFH D Oxy-Hb 2L B/ b LB EE K, HEUER R k21T
o, TRTOF v XN LIZ—BRG BT AT 7oL 25,
falR=E 5% LA T CHEZMNROOIL-DIL 12ch e 18ch @
Oxy-Hb & (X 5 (/R AAWLE) OZAETHY, SEICHTTERT
/e AMUDIEE) T o7z, ZNOAARM O A 6 & 7 12R
T, L EEBICESHE TIX, Command Input 12 F
NLU/SDM Input THERBA R RSN, iU, 8 AT
WZEDIEENOIR T E2 KBl T D EE 2 DI, R MR E)
&iz*ﬁﬁﬁéﬁb LD ESNDZEDD, Command Input T
X, B IF S L0, ERECHEIER A AR LLSE
U SFERRAIZBNDZENRE 2 HND. HIZ NLU Input <



NLU/SDM Input Ti, SrEAEKRDOIEFENIHY A L— X725
ATIDAT AT AEFEHHELZTED.

B

B IF RO —HTmDa~ B AT EE iR L TH
%&, Fig8 IR 9918, LEIZEENDIV U REOEIE
Command Input {2kt~ NLU Input Tl &L, E51C
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Command Input TIELE F ATIOEEIZ, B OEMTH8EN
BaVAT LINZH TEHaA U RICEBH L THIETHMLEN
BDI=8, v RICET MR RICER T2 E (O
DIZED, a< U ROMIRL, SWELREAEL, av RN
U723 2 55, —77, NLU Input <> NLU/SDM Input
%, B OBEMTHENEETOEERGHEL T, £<DH
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Fig8. Mean of command rate in sentence
(ANOVA, p=0.0021, F=6.37)
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2004], R HALEI I RTEASE CfT 5 [Carlson 201012
Linb, B A~ U RICEW T D1EE D3 RTEAESMUE T T
NHEEL THHE, Command Input Tl 12ch, 18ch @ Oxy-
Hb &% 7S, NLU/SDM Input Tl Oxy-Hb EAMHl S+
TR REXDGFT N TED. TRDOLAEIORETT, HRSHE
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