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NTT VA RA=YERELTND,
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EHTE T, AETIT, FCEFRREFHE
7. (Steady-state visual evoked potential: SSVEP)
LRI 2 B A O T RIER O R 21T
- TE Y., BOTAS (BMlI-based Occupational
Therapy Assist Suit; Sakurada et al., 2013, Front
Neurosci) &4 fHiF 7=,

MEAEFE $ TIZ1T 5 BOTAS v AT LBA%
TlX, SR MBIEMEL EBR T 570D, FAl
B GRS N BOREMED AR, EENEE O
TR PHEHE D BEVER R EEITO Y
T h =T ORBETo, Fio, LVER
FHOEENE X % I RS 5 72D D IR
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L EFEEPEEREEZERL TODHHE)
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o TEBFFDOEBEN & KB L 12BN REL ]
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Lz A2 EES - EFEEOT VA M &
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Bx{T25 X912 L7 (Kawase etal, 2014,
Proc IEEE SMC),
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¥ 1: BRENDA type 11

Rk 24 FED DX, LVBETHEAR
BT D ERAN IR BMI B BT VR b
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F4 SO LEEIL, SSVEP ORI
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ownership: SO) % 7 Bxf (-3 726 +3) TRE
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C-a. BRENDA D4 - B

WE Lol MEFRE 1 413,
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fE10> BRENDA type Il B ORI TEEHE
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C-b. 2Ry F7—A
aRy N7 —AOERAPREERERICEZ

DEBIIOWTREE SLEZHWREL LT
BREELT- & Z A BEHREOFRHE L v AR
v b7 — AN FEH L CEMET S & &, SO fA.
SAED 0 IR THEICRELSRY, BR
> T — AA~DHEREFE DYLEN R S
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« We investigated the visual P300-based BCI performance of individuals with amyotrophic lateral
sclerosis (ALS).

o We prepared two types of input procedures, the conventional row/column (RC) speller and the
two-step speller, and evaluated their online performance.

Keywords: ¢ o ! ) )
BC}[}W o The two-step procedure provided significantly increased accuracy compared with a conventional RC
BMI speller for the ALS patients.

P300

Visual stimuli
Amyotrophic lateral sclerosis

ABSTRACT

Objective: The P300-based brain-computer interface (BCI) is designed to help patients with motor
disabilities to control their environment, and it has been used successfully in patients with amyotrophic
lateral sclerosis (ALS). However, some ALS patients were unable to use the visual P300-BCI with the
conventional row/column presentation. In this study, we evaluated the effect of a newly developed
region-based two-step P300 speller, which has a larger flashing area than the conventional visual array.
Methods: Seven ALS patients and seven age- and sex-matched able-bodied control subjects were required
to input hiragana characters using our P300 BCI system. We prepared two types of input procedures, the
conventional row/column (RC) speller and the two-step speller, and evaluated their online performance.
Results: The mean online accuracy of the ALS patients was 24% for the RC condition and 55% for the two-
step condition. The accuracy of the control subjects was 71% and 83% for the RC and two-step condition,
respectively. Accuracy in ALS patients was significantly lower than that in the control subjects, and the
new visual stimuli significantly increased accuracy of ALS patients. Using the new speller, two ALS
patients showed an initial accuracy sufficient for practical use (>70%). The other two ALS patients, who
performed better in the first trial using the new speller, continued to experience the BCI system, and their
mean accuracy increased to 92%.
Conclusions: The two-step procedure for the visual P300 BCI system provided significantly increased
accuracy for ALS patients compared with a conventional RC speller.
Significance: The new region-based two-step P300 speller was effective in ALS patients, and the system
may be beneficial to expand their range of activities.
© 2014 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights
reserved.
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