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Study on Human Interface Technologies Using Electrical Signals Extracted from Brain Activities

HE HE

(B H S B ERT RIS
FEWER, T

1979 FEBEER BN AR L ARARE, 1981 FEEEIES
R T2 AR R LA LR e T

SAGARA, Kazuhiko, PhD

Senior Researcher,
Hitachi, Ltd., Central Research Laboratory

1979 Keio University, Bachelor in Electrical Engineering of
School of Engineering. 1981 Keio University, Master in Electrical
Engineering of Graduate School of Engineering.

B FERE

FMERD R LTI INRE R N2 Y, BR A I I s E T
BEFALCEROGERDAL— AL RHEIEHTERLIC,
TUAY RV AV BT = ADRERE MR ZHFELTOET,
AT, BN CEZRA LI AL F 2L, TLE
R TR M E ORISR 2 BT AL LEL b
RADELE, KB FENETEMENBEFTRASIE O
F800 nmifr ) 2RI A LT, KM E & i O i =20 7E T 5
FETT EZRSINENEEPRE 21T CLICKVARDRER
TMMEEZ 2T RN TEL D, COELEBL AN
ZBTEICE DR DA Ay F VT I BV E T,

CORREEIT BIHIC, NEDOFHHIREEZ A IFLE L
(K1) ZOYAT LI, HOREEBEZEHH— DT 0—7,
EEENETZBMIY FOo—F, FIVRFEBRD DR EINT
WEFBMIOY FE—F I METHEREZ A TED, £
mENEREZFRBLTKMERZEINE L5, EEARMER
BATRMRD DY Y FRRETN, 7LEDYEIVHONIC
Troleh, BRIODRy MPRHELZO LET, 280 FEBRBINEI
1z TEE, A F TR EMELIZE A, 1021 TH
ETRTEMHERTER L EBIC, ZIVTADANR—=ATY X
T4V IR FEZ HOTET — 22 0L e TA, 41
FONRE—=VICTERENDADE L,

BRI, AWtSe e —HiED T, F 2 OMB)A A —J T bk
BOAAF T KD Fike, ONOFFR g« iR & o Tz
HEO Y FORGHIHRS FREMELTVE T, ZLTID
PR, SRR O EAE R IR O RBUCRL DT R/ LTY
£7,

Hl Research works

The purpose of this research is to provide
communication tools for sever motor disabilities in
totally- locked in state. In order to realize this goal, we
have developed a non-invasive single-channel near-
infrared spectroscopy (NIRS) — based BMI system
featuring an easy probe attachment and a short measuring
time.

Figure 1 shows a NIRS-based BMI system consisting
of single-channel probe, a BMI controller, and an
Infrared-emission apparatus (IrDA standard compliant).
The BMI controller uses one laser module as a light
source and one Avalanche Photo Diode (APD) as a
detector. The laser module has two laser diodes (one for
wavelength of 780 nm, and one for 830 nm), and their
intensities are modulated at 1 KHz and 5 KHz,
respectively. Mixed lights are transmitted to a probe
through optical fibers, and the light scattered by the brain
is detected at the APD. The output of the APD is
distributed as two signals and sent to locked-in amplifiers,
where signals are separated into signals corresponding to
two original wavelengths. The separated signals are then
sent to an A/D converter, and sent to a computer at a
sampling rate of 10 Hz. Experimental results for 22
participants show that the average switching time to
change the TV programs or get forward the toy robot is
12.1 s. The signals are then analyzed by Sparse Logistic
Regression for the multi-class classification method and
it is clarified that they are categorized into four patterns,
suggesting better switching time.

Current studies involve the new switching method for
motor imagery tasks and  multiple-command
transmission. We hope these technologies would open
the way to well-being information devices.
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Fig.1 NIRS-based BMI system
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