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From Brain-Computer Interface(BCI)

to Brain—Apparatus Interaction (BAI)

T
HEERHERERTZRE

HFREKE s




AT LTFEE—NFHRZIR ?

VALY

1. “A IS a communication system in
which messages or commands that an individual the

external world do
pathways of peripheral nerves and muscles” —Wolpaw et al, 2002

2. allow animal subjects and
human patients recorded simultaneously from large
numbers of cortical neurons the position of a

computer cursor or robotic limb under the guidance of visual
feedback
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AT LTFEE—NFHRZIR ?

VALY

3. Is for the treatment of diverse disorders related to
regulation problems in brain function. It requires the principles of
relevant neurophysiology, operant conditioning, neuropathology

4, IS a real mouse with a brain
that work with computer signals which
over the mouse' nerve cell clusters, which in turn directs
Its movement.
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b. IS to
provide neural interfaces for both sensory ( )
and actuation ( ) purposes
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Brain —Apparatus Interaction (BAI)
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BAI-1
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Retinal implants

Epiretinal implant
electrode array

Subretinal implant
electrode array

Pigment layer
Photoreceptor cells
Bipolar cells

Ganglion calls

Optic nerve implant

Sclera 7 Ocular globe

; I\ I I:'I — Ganglion cell axons = Optic nerve

Lateral

" . ! geniculate
Optic nerve implant nucleus

electrode array

Primary visual cortex

Occipital lobe

Primary visual cortex

Cortical implant
electrode array

Nigel H etal, Brgceedines of IEEE, 2010



BAI-1

B) FrREFTRVHILEE (BCI)

Signal acquisition Signal Processing Device
EEG Commands
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BAI-1

B) FrREFTRVHILEE (BCI)
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BAI-1
B) FREFTRVMIL B (BCI)

Steady-State Rhythm Involved MI Based BCI

Brisk Motor Imagery or
Press Key(real motor)
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BAI-1
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3) TSVM 7325 5% J Neural Eng, 2007
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BAI-2
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BFRHEKE SSVEP BCI

o MFIRFE, J Neural Eng, 2008
o HIE21%EFE,  Med Eng & Phys, 2008

timulation

Flashing




- 5822 T e A A @
Brain —Apparatus Interaction (BAI) -

e S

%"% / apparatus

AV

Harmonic Brain —Apparatus Communication
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BAI-3
A) Normal development
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BAI-3
A) Normal development




BAI-3
A) Normal development

Our work on Brainwave music

1. Wu, LI, and Yao. PLoS One, 20009.
2. Wu, L1, Yin, zhou, Yao. Comput Intelligen Neurosci , 2009



BAI-3
B) Specific Training (3&4k)




BAI-3
B) Specific Training (584) =

Braln Create/wrlte/smg/ Music

'

R.J. Zatorre, Nat Rev Neurosci, 2997 8:547
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