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Hochberg LR et.al, Nature. 2012 May 17; 485 (7398): 372-5. (BrownXZ%#, cyberkinetics#t)
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YL oo TI=a—ay  ARTUMESAMA NUFILEE (Schmidt et al. 1980)

FYb, YILFZa—A2  ARNTUMEHT L/A—$14E (Chapin et al. 1999)

AYI)L, IILF=—a—AY, ARyb7—L (Wessberg et al. 2000)

Er(EEEFRE) . ¥ J/LF=1—0OY, 2DA—Y /L (Hochberg et al. 2006)

ENTURRERE), YIILFZa—0y, ARy 7—L()—F2 4 E4E) (Hocherberg et al. 2012)
Er(EERE), TILF—1—A>, —FR—FiE/E (Gilja et al. 2012, 2015, Pandarinath et al. 2017)
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LE 12—~ —/X\, 1st Brain computer interface workshop (Wolpaw et al. 2000) New York/# 32 X
ENEEEE). Js—F/ v, 2DA— )L (Wolpaw and McFarland, 2004)

Ek. Z4—F/\v3lfE., EfEF (Choietal, 2008) Riken-Toyota

Ek. Z4—FR/\y3l%E, iiZE G 1)/ \EJ (K.Shindo et al. 2011) B K

Ek. Z4—F\Y DI, ARV FEE (Meng et al. 2016) Minesota X

E RS —L (Berlin University), /A\—F+ LU F1)T+ (Graz University), €A 547
(Keio University), E#&F(Swiss Federal Institute of Technology, Riken-BSI-Toyota), BA7RwE4E
(Honda-ATR-Shimadzu)
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\\V4

A

Rz )

LWEBMIZEH 2 : BREAT r — R\ JElIFEDRNER

BF.EF. RD3R
Visual feedback®Y) @ il #&

&0

Subject]

-+ - - Subject
- — - Subject

Error rate [%]

Choi and Cicocki, Control of wheelchair by motor imagery in real time, 2008

24



FERIDOBMITIEIZHEYIRT & VNEYT—aVHRICEYFHERIEA M L,
Mz P ICKYERTES K REET 2 -8F TR,

b) / \ c) rest
VA

imagery

Reference

C4 C Rest
neutral open . -
P mu;E DERDMA BRestH
Imagery% &€

BE1~2[E, 185/, 4~7H BEH12~20E D I 4E

K.Shindo et al. J.Rehabil Med, 2011



i FAULVZBMIZEHI3 @ 22 U/\EVFT—2 3> (BILEZK)

Patient B

Pre-training Post-training
Patient A M . =
[=fipesemenelifrent
— ] ] —

Patient C H

Patient E

Patient F

Patient G

Patient H

l

||
=

H

— ___ ___ -

st Bl snanmmmane oo

— — -— —

i e s e
—

-— — — —

———~—

D.lmVL
3s

0.1mV|_
3s

0.5 mVL
3s

0.5 mV|_
3s

0.1 mV
0.1 mV

0.1 mV

0.1 mV

K.Shindo et al. J.Rehabil Med, 2011



BB DEHEERE BMIZEWTIREDII—HIEIRESNTLND

EEIEB (Fv)TL—a RS, MiE2ch)

Table 2

Percentage of sessions which were classified with a certain accuracy for motor
imagery classified with the rls algorithm or band power (bp) estimation. n specifies
the number of subjects.

Classification accuracy in % RLS + BP percentage of sessions (N=99)
90-100 6.2
80-89 13.0
70-79 32.1
60-69 42.0
50-59 6.7

RAGNE CHOLMDRERAIRRICIE DD IR ?

C.Guger et al. 2009, Neuroscience Letters
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Fast attainment of computer cursor
control with noninvasively acquired brain
signals

Trent J Bradberry'“~, Rodolphe J Gentili** and
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In book: Human-Computer Systems Interaction: Backgrounds and Applications 3, Chapter: A Robust Asynchronous SSVEP
Brain-Computer Interface Based On Cluster Analysis of Canonical Correlation Coefficients, Publisher: Springer International
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Table 1

Percentage of sessions which were classified with certain accuracy. n specifies the
number of subjects participating.

Classification accuracy in %

Row-column
speller: percentage
of sessions[N=81)

Single character
speller: percentage
in sessions (N=38)

EBEG FIlEen . MiB2ch)

Table 2

Percentage of sessions which were classified with a certain accuracy for motor
imagery classified with the rls algorithm or band power (bp) estimation. n specifies

the number of subjects.

100
80-100
60-79
40-59
20-39
0-19

Mean accuracy of all subjects
Spelling time [s]

Mean accuracy of subjects
who participated in RC and
SC (N=19)

728
88.9
6.2
3.7
0.0
12

91.0
28.8

853

55.3
76.3
10.6
7.9
26
26

82.0
54

77.9

Classification accuracy in %

RLS + BP percentage of sessions (N=99)

90-100
80-89
70-79
60-69
50-59

6.2
13.0
32.1
42.0

6.7

C.Guger et al. 2009, Neuroscience Letters&Y) 5|
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Main Result : SESFELIFMICIAHAEZTEDMR L

FRFE:TS:9A 8days
B F:TS:11,128 8days
#%=F:TT:12,18 4days

[ BT —4]

(EEG. RA/8—X, H A, #18)

[Baseline] [R78—R L]

(EEG,IEBME. & H) (EEG,R/8—X, #H)

54.4+8.7 65.37.5 | +9.9

554+7.8 | =———>{71.1%x7.1 |+15.7

55.0%6.7 64.5+9.9 |+9.5
IEER Gain

[£#]
(EEG. HA. R/N—X,
NIRS. #18 . VB)

92.2%3.6

91.3%3.8
80.7%+3.3

unpublished data

86.0+3.9 | +20.7
82.0+6.0 | +10.9
72.3*+3.4 | +7.8
[NIRS]
(EEG. R/S—X. HH. NIRS)
69.1+5.4 +3.8
73.0x7.1 +1.9
64.8+11.8 | +0.3
[VB]
(EEG,Z/\—Z . % H.VB)
74.7+4.8 |+9.4
77.78.8 | +6.6
69.6*+6.2 |+5.1
BHA:%
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Brain-to-Brain Communication 2014

OPEN anCCESS Freely available online (Barcelonaj(?) @PLOS | ONE

Conscious Brain-to-Brain Communication in Humans
Using Non-Invasive Technologies
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Condition Pair 1 Pair 2 Pair 3
% Rockets Hit Experimental 83.33% 25.00% 37.50%
Control 0.00% 0.00% 0.00%
% Planes Hit Experimental 37.50 18.75% 0.00%
Control 0.00% 0.00% 0.00%
doi:10.1371/journal.pone.0111332.t002

Rao et al. 2014
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Public expresses more worry than enthusiasm about
each of these potential human enhancements

% of U.S. adults who say they are about each of these enhancements
Gene editing giving - Brain chip implant Synthetic blood
babies a much reduced - for much improved for much improved
disease risk - cognitive abilities physical abilities o .
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Mote: Respondents who gave otherresponses orwho did not give an answerare notshown.
Source: Survey of US. adults conducted March 2-28, 2016,

“lI.5. Public Wary of Biomedical Technologies to ‘Enhance’ Human Abilities”
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