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Measurement and Evaluation of Higher Brain Function by Using Near-Infrared Spectroscopy(NIRS)

— (Evaluation of Reduction in Driver’s Mental Workload by Driving Assistance System) —
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Fig.3 Position of optical fibers and channels

HE BT 5 EREIT o 7-. ACC #FIH L THATHIZE
PET D5 ACC & AWTICHERE H D OBRMEIC L -
TIBRET 5 2 5 5AT V), D & X OIMIEEN & e 5.
WERENL, RIA v a b —HXIlhHRREEND
TEDITHEETETY, 20%, KON T 2T
OETTHbDE LIz, &l ACC ZFRIHT 554 %
1TV, ACC & HWT HER#E H HEMET 2 5 Tix, ACC
FIFHIE & FIFREE O B RBRRE 2 R 5 & 5 IR Lz,
32. WESE

NIRS % T, BIEESEORMIEEN 2 5H L7z, JEs
ELEHEREITR, SERISEA A — D VSR
OMM-3000 % i\ =, Ho7 7 A NOFLE %X 3 1R
BT 7 ANEZHT 7 A SO D KR OEF-D
WA SRIET v RV ER L, A d42ch FHAILT-. BRBR
Fix, HEEBHEGRT AR 20 BI04 L. F
7=, BHEBNOFHA L AT KT A N\OEGEEL T
ATV 2 b= X DEH LT,

4. NIRS &5 DOfEt
41, BERY =—7 Ly MM X D 2 ERGEARAT
NIRS 5121, BIEREED /) A X, MR K D52,
M EZEE) 20 C NI EN X BB R E S b E TN D120,
B IEEN ORI 21T O 72, TS OMERRA
EEEMY B MERHDH. FIT, By =—T Ly
M £ 5 L ERG EEARAT 2 VT, JUIE L72 NIRS
B5&mMRE L, EISREEICBhE 2 A IC DV C AR
L7 9.

4.2. ZEFGIEATHER

ACC ZFIHETICHERE B HHEE L THATHEICBNE
L7zt & & ACC =R L GERE LTZ & = oEEh (71
SEYEATFMARES 35ch) & EEHE DRk A N EAK 4,5
W

X4 @ Lv, gEERLEREL QD L &L, Hil
(2B L C oxy-Hb, deoxy-Hb 23EE LT\ 5. H
MASINE LG 5 &, oxy-Hb 23 EF-A 44, Tk &
WEZETRLTWS. E5IZ, PR L7 oxy-Hb (555
DIMFERE IR 2 (R L7z, #RE B DEMEL T b b &
ONksEERIEZ X 4 () (TR T. B EEIT-o TV D
& X \CHTHEERAMIET O oxy-Ho A R LT D 2 &
s (FPOAEEY) . ZOZENLIEREH S
EL TS & &1, TEEAHEEIC Bhat U CRITEEE M S MAlED
PIEENT 5 2 MR T 7=,

L»L, M5 @ XY, ACCEFHLTVWALE,
oxy-Hb, deoxy-Hb 13258 L TV 578, B A 21X HERT
fR7eZ AR Uiz, X5 (b) OIMEEERGR) G b, 1T
HIZ oxy-Hb (3 EF- L TR 5, IEHREEIZBShE U724
IFEIN L BN Z L0,

4.3. oxy-Hb ORIMEIC & 27l

ACC \Z X 2 Elis A FE i 2 MG B0 B EFl - 25 72
\Z, oxy-Hb O E OFKRMEICHER L TRIEZTT-72 9.
WA B DIEEREREZ T > T D & & & ACC R
NEIUTONT, HEBRE 10 4 DAL TH ORHMEDRK
% F & D7 FERZ K61~ d (HigEEEAA 7MAES 35ch) .
WA B DIERRIEZ T > TV D EEDIE H 73, ACC FIIH
& LR LT, oxy-Hb O ED S <, 20 2 &I
HEENHERTE T,

4.4, FEAERS RARIC X D INESEY)

NIRS {5513 DJFFL E, BRAEIED & ORI L OfE
Thb, ZOFETIE, PERER TOREMOLERRH
B 2B OWEREROMBEIR E&2ATH Z LN TERN
7o, WERE LB OMRAETHMNT 2 Z &N L. 22
T, NIRS |Z &L - Tl & 4172 oxy-Hb, deoxy-Hb Z#Z
NOT =2 %BXKT % o FIVTEN 0, FEHERZEN 112
725 59 AR (Z-score) L L9, #BrEEBDE
EFBRIEMITROE TN D, HHRE A SEEL T\ &
XL ACCZRIHL TS & X2 K0 HERE 104 D
MRS %3RO T T IZHERE B DEMEL T\ D & X,
8IZACC ZFIH LT\ 5 L X OMETFY LI fR%
R

7 @ XV, EBREALSPEMEL WD LI, A&
1T oxy-Hb 28 E5- L, EfTO®%BICEVMEZ R LT
BY, K7 (b) OIEEERIRIS bR MIEEN & L
T, BB ERECRTEEEIMARTNEE 5 2 & DR ©
7.

8 (@ XV, ACCEFIHL TV &L &ix, EfTH
WZoxy-Hb iZHF Y EH L TWhnZ &nbns. X8

(b) DIFEREMEIE 5 1 ACC 2 AWV IcHBRE B 528



® ? ® )
g | i | :
= : : E
Time (s)
(a)Task-related NIRS signal and vehicle speed (channel 35)
@ @ ® @ Hb conc.
o (mMcm)
‘ ‘ - 0.02
] _ - - 0.02
(b)Functional brain imaging
Fig.4 Result of following a leading vehicle without ACC system
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(b)Functional brain imaging

Fig.5 Result of following a leading vehicle with ACC system
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Fig.6 Maximum gradient of NIRS signal (channel 35)
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Fig.8 Averaged result of following a leading vehicle with ACC system
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