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Brain-Apparatus-Conversation(BAComics) and its applications
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From Brain-Computer Interface(BCI)
to Brain—Apparatus Interaction (BAI)
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2D Robotic Arm Continous Control

B. J. Edelman, et al., Sci. Robot. 4, eaaw6844 (2019)
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Biobehavioral Pathways in Cancer

Neural/Endocrine Signaling Tumor Biology
Initiation, Progression,
Metastasis, Treatment Response
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BAC-3: Unity of Brain and apparatus
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R.J. Zatorre, Nat Rev Neurosci, 1997, 8:547
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Heart-Brain
Communication Pathways
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Shaffer etal. Frontier in Psychology,2014
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Heart rate variability is associated with amygdala functional connectivity
with MPFC across younger and older adults
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BAC: Progresses at UESTC



ET RIS (BCT)




)
R

i
RS
%

I
!\D .
4r



M= 2 B i B e S R 175 2
NG & R RERIE AR R
i i 5 ORERE S\ E R A M OUE




K& RSHIRIE

& F# # k% Brain Music Translator




=
—
=
=
=
=
=
=




KR ERSHIRIE

J
L -

[ - L - / <1- - ".‘ 2 G C s
sSraln MVusic ol SWS

Time(s)




KI5 28RS HIRIE

Brain Music from EEG of AD
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BAC: Progresses at UESTC
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CP = PP contrast
Parameter Estimates
(CP - PP contrast)

BOLD signal (z scores)

Female Male

Female Male

Gao, Keith, Yao etal. PNAS, 2016
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He, Luo, Yao et al., 2018; Frontiers in neuroscience
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BAC: Progresses at UESTC
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Response Time of the UFOV
= AV G experts group
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The EEG Power Spectrum :theta\alpha ratio
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F(1,27) = 29.57, p < 0.001

Mean Response Time (msec)

Pre test Post-test

F(1,27y=3.97, p = 0,058
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Qiu etal Front Hum Neurosci 2018
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The vascular aging may influence the brain function. Impaired renal function is
associated with cerebral small vessel disease and cognitive impairment.

Vascular anatomic and hemodynamic similarities
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Akoudad et al., 2015; Vemuri et al., 2017



i R0 B HEE 2 T FR) BBk 2R

A}

Local FCD - MCR

Z=-12
Z=12 Z=38
7=46 Z=60

7966

r-SCOres 5

Long-range FCD - MCR

1.1

Z=-16

800
Oee

Z=38

0.5

A
o
&)
=
D' 2=-25
|
L
©
o
—t
Z=15
o B
)
=
]
()]
) !
Li.
Q Z=-19
T
c
I
i
- “ Qﬂ‘ éb
=
o
—
Z=17 Z=6 2=72
Older < Younger Older > Younger
P value — B
0.01 0 0.01

Li etal Neurolmage, 2019




» Framework of

> g3l HF

Brain-Apparatus-Conversation

+ omics



#R R HY -- A JRE

> IE/SAaRIRRTE
(BCI #=Hl, MERIRF)

-

— EEG based neurofeedback



#R R HY -- A JRE

> KAE—[RE

3Hz 7Hz 12Hz 30Hz 80Hz

0 p

log average temporal psd

Log Power (A.U.)

33 10
frequency Hz

¥ E #F ARM Power law
R B R




A&

BEREY - EAEE &

4
7556

> ARGt RIE

o B BT B R B SR m

o B RJIHAE] 58K B i
« AT PR H) 2 IR <3 »




#R T HY -- A JRE

> MNRYATEBE R . ANThREELHREE

*

> (Hebb %3] Behind)

a Cauda et al. ‘s normal subjects b The AVG experts of this study
and the amateurs of this study

TEASERERA

Gong etal 2015,2016,2017



#R T HY -- A JRE

> X G—RIE

JBET

E L
=N




e R S W = 1)

1. ZEREEE. HlE
BRERHE; MElE/ maeiieREE
2. ERNEBBFHRAEE

4 9

3.

4. BREsE—EHE

TR ANIERTHIE, 3

ARH & R




BAC'T

796€







