Scientific Program

X ATE
HE TR
S07 Niliral Englne.erlng
K=JT Dongying Conf. Rm.
EfE : FfETF FE:B K
Chair: Chair:
Dezhong Yao Dong Ming

2019611815 E2H#iA 14:00-17:30

14:00-14:25

T BFRIARFEDRFESRAER

— M ETIREAGRIE D FUERE

14:25-14:50

BER CEBRBAFTEIMNZEETER

SRR F IMEERNSARSEERIRE

14:50-15:15

Z/ME

A AR S Y EREATRE

T REEIRH RN

A3 RS
2019411816H £/~

15:15-1540 |EZER LBRBAFENEFTEFR FEEEEEXIINER M REH RO RIF LR Y
15:40-16:00 ZRER

16:00-16:25 |Bf IR KEAFEZFTIESEUEFHF M-HEORIAR RSk

16:25-16:50 |& B wRETIAFHEERFESTRESR HMEIRIES T T RISHAER BB AR -H14E O
16:50-17:15 |AXE JtFEIAFEHF B RIRIHEREERA

8:30-12:00

8:30-840 |E Nl FAEREBAFEYEZIER B REE FHIRER RS DTSR
8:40-8:50 |8 R RERFBNFR EHFP300F0SSVEPHIERIHE R E XN =P E RS
8:50-9:00 |FBKRK BFRIAFHILEEHNESHERALRE |2ETERNSEREEL
9:00-9:10 |(MMEM FIUKRFEYNEZTEZMR NPt R AIFB U R ARl 75 e A ot 0
9:10-9:20 (= I FALEREBEBAFEYEZTIEHRE AR R RN P EERIR B
0.0- B o s et e . — M ETF I O EGE XA B IE R AR R TS &
9:20-9:30 EHEE ':F'ﬂ—?}?l(j(—}%?ﬂ—?’—iﬁxg &EE%EHR@*EK"LH%UEPE@E}EH
T OB
9:30-9:40 |IEEZFHEARERELERE—EZHD FEEHEBL , MAEE , IRIKSEY
RN E S ER B R
9:40-9:50 |fARlE KEAFEFTESEHAUEFHT: ZFNELREERIERT TECZ) AR EFRTAR
Z58k (19:50-10:10)
10:10-10:20 |#ikiR EBFRHZAKFBEFRIFETESR NSRS ESHREZI DT SEWItER
10:20-10:30 | EFEM XNEETAZEYEZTESR ETF RS KEDRNBAS RAEEL BT
1030-1040 |FEI6 HAASEMMESES TR | ro o ERARIRE
10:40-10:50 |Bt W BRAFWRIERENEZTIER LKA RN IR AR BRSO TS Bl 5
10:50-11:00 FNF BEF TS5 LNE G EIKIES T EfaEE R
' ' KiEBE T AFEYEZT RS BRI FEIRIEEEEI AT SRR
mgE. BEHS (11:00-11:30)




BME2019 I

=

IR e

Email: dyao@uestc.edu.cn
RIS AEBRIA SRAERZIR. BZANS |
KIIFE | FEEFSEWMTIER Fellow, fhFTA
BRRIBNEE FSE AW E RN AR AR (OHBM )
H R BHEPREAIREER (FCN) SRR, 5%
S48/ [EEE T-NSRE £ 6 AER SCI HiFIRE , K
% SCIiB3Z 200 &% , Google h 5% 41 , 2014-
2017 JEER NI Elsevier "hEBH5IFE" HH.
FENEMLEO. MAGESHNE. SRANS
BRI ERIATR.

HRERE BER

Email: bllu@sjtu.edu.cn
EBRERATENRSUE, BT IEEE BRER.
1£ IEEE Trans. Neural Networks, ICCV EEFREE
FIFIEARSN ERFRICX 50 RiE  HIEERNE
BBER 9., FEMRARAGHITENBICSIE
B L, HEEFS. BEURE. TEEYE.
ITEIESF - HENEO,

FREUEIHE EER

Email: stong@sjtu.edu.cn
LERBRAFEMEFTREFREIRK. 88, A
ELBMHE "BAFE  HEXHHLHLEA
7. €73 IEEE EMBS EfrE TRZ IR IEEE
EMBS Shanghai Chapter, FENEHZTIE ,
ZEEEE , BAEBIRAS  MEFRERA
AR ATE P R AR AN SR

FRECEIHE FIXE
Email: yantianyi@bit.edu.cn

ERETRZERZRMIR. DR ERE
&, THEEHRFSHRFAESER  TE
SERBEFEREFERS. TENERRZE. wE
TREEXTERERR , BOTEIERANE
SREGLESANBTHE. BHRSRRIZ
W Siarr L.

FE B R

Email: richardming@tju.edu.cn
REAFBENE SR FIEZRENEFTRE
YR, ERERNFEFRFESIRES , 2010
FEHER "HHLMFAZT" | KiEH "131" 8
MEAABARIRESE—BERAE ; TRHETRES
(Neural Engineering ) , EEHEZERS .
HEEOSHRE. BERNHSEESEMTESE
BEA , REEAMEEFSRETRE. MXEF
SANTEEEAURRITIEN A,

RS =IVE

Email: xiaoli@bnu.edu.cn
JERNBERFIARHER FHF I ERE RLNE
BEE, AEBEESRBE. TRHERBAREZE
HEEMBEAARITLY “MITKESRARITE"
BEBEWMA , TN EFRFEES LIRSt
LRFAASHFT, EEFREITI ERFIC 807
SCIUR 78, EIWIR 815, HIREZE (R 23,
5 E), EENFEIThREMERRAIR FIAUES.
BT AR A,

FEEHE € &

Email: jinjing@ecust.edu.cn
HEBTRZERRZEIRZRAE. £E
8 {E Brain Computer Interfaces, Journal of
Neuroscience Methods &HiT4%%Z. IEEE Senior
Member, BABUZIARFTHDRFER , ERRK -
MO <K (BC Society) BMEREA ; 2017 F£EH
FRAX - H3EOAE (BCI Award) IFERMR. FE
WRAMEA : RTEORARAE , EerssAR
&, NEEFISHENIRE , RIARE R8T (EEG,
ECOG) .



Oral Presentation Abstract

AR SRE

S07-01

A SE TR AR R 5 U R
Sl

PR

Email: dyao@uestc.edu.cn

HER R 2 SO — Pl R A%, IR AR BRI , B3R 5.7%, REFMNR-ASUIMERERZ —, FRARFRKMA
BEXEIEAT TIRANMIBESE, TR T SRR R, WET 0T Rha YA 2 BB, SR ERSRR SB R A IR, BT
BEATA TR L, LB ATE NG, BURLE] TR AR B0 . 3 20 45k, ZETSSR IR 0EsE, ToBIm R THE 4
WIREE ARSI RE R 2 75 T WS, IR NGB MR, Ko mpLEL R A4 We?

Tith RTS8 1 , TPAS 7RG 23 FEE PR i 2 R ARG S R 4 25 T T WSS o R LT 49 A A PR SR A 5% K 950 A s 43
PeRAEEH T1 Hd o WAL AT, SHREEREE AT, A% ZARFRAT, BT 3l 3 i 30 A5 0 RE B 2 A 07 VR 20 B 1 e
BT REIN P 2347 2 07 ATAl o

iR BT T1 BB IS PR M4, RBUR /I8 0 AR AR Tt ik Atnks MRS BN IX . BOLsa 730 % 8
4 BB BRI W 2 tH B R BT RB 43 180 - ShZSTNRBIEER S0 W7 R BURS 4 S HO R R 36 I 2% R G P AR S I DR B bk o A 22N ]
RO RG> FEE BRI P25 SR P45 A b e A 45 R oA R I 2 AT T B R AR B o SR8 0T sk AR BT 4 2R, R
R A3 SURE S KM S R B 7 AR S5 B X AN E5 4, BRI AKBOR G0 AN 56 R ZOA RN B T Y S R AR T 5, E—E
() Ml VA S ] i s

ik LRA R ARRSCIIRE, AN E A BAs e FUE T RER h “REA (S)- AM (O)- I8 (R)” = RMEHe RN ELAE I Mg RSC
WL PR, MR AR — MR B AT ELAR T S T B T S AR MORS I 20 SR, R H 7 A (R ) LA 19 DL 75 ZEAS R ¥ 7 7 SRS o
B ARl A EE R R RSOCE DR BRI B AR B R W, B8, JREm, BUA, W8, M, AL A S

A Schizophrenia Model Based on Brain Imaging
Dezhong Yao

University of Electronic Science and Technology of China

Objectives Schizophrenia is a complex disease with heterogeneous clinical manifestations and chronic disability. And
the prevalence rate of schizophrenia is 5.7 %, . Since it is one of the heaviest challenges in the field of brain science,
schizophrenia has been deeply studied from different perspectives, and many etiological hypotheses have been formed,
such as the hypothesis of dopamine based on molecular neurobiology, the hypothesis of developmental abnormalities
caused by various environmental factors, the sensory gating hypothesis, and cognitive disorder hypothesis. These
hypotheses just took parts for the whole, peeping into the essence of schizophrenia symptoms. In the past 20 years, based
on Image-based precision research, many abnormalities of brain structure and brain function have been found non-
invasively from patients with schizophrenia. So what is the mechanism of schizophrenia from the perspective of image?
Methods Based on multimodal magnetic resonance imaging (MRI), changes in brain structure and function were evaluated
in patients with schizophrenia. The causal structural covariant network was constructed to analyze high resolution
structural T1 images. By means of independent component analysis, functional connection density analysis, Granger
causality analysis and dynamic functional connectivity analysis, we comprehensively evaluated resting state functional
brain network in patients with schizophrenia.

Results Causal structural covariant network found that the reduction of thalamic volume in patients with schizophrenia
preceded to other brain regions such as the cerebellum, frontal, temporal and occipital lobes. Independent component
analysis revealed abnormal functional separation in the basal ganglia network in patients with schizophrenia. Dynamic
functional connectivity analysis found abnormal functional dynamics in the primary sensory perception system in
patients with schizophrenia. Granger causality analysis found changes of directed connections among higher-level
cognitive networks including the default mode network, salience network and central executive network in patients with
schizophrenia. Comprehensive analysis of the results of multimodal imaging shows that the abnormalities of the brain
of schizophrenic patients involve many brain regions and structures, roughly including the abnormalities of perception,
advanced cognition, and subcutaneous regulatory structure and their interaction, which echoes the heterogeneous clinical
manifestations to some extent.

Conclusions Based on the previous results in this study and literature reports, we speculate that schizophrenia may be
determined by the RSC network composed by the three modules of S (cognitive) - cognition (C) - regulation (R) and their
interactions. Abnormalities happened in any of the three modules or their interaction lead to complex schizophrenia
symptoms. At the same time, we emphasize that different treatment strategies match different specific situations.
Acknowledgments This study was directed by Professor Peng Xu, Professor Cheng Luo. We also gratefully acknowledge the
work of their graduate students Xi Chen, Hui He, Jinnan Gong, Mingjun Duan, Yuchao Jiang, Debo Dong, and Fali Lee.



BME2019 I

S07-02

i — WL 1% et kiR
WA

KR

Email: richardming@tju.edu.cn

HA il - Bl DR k#4248 (central nervous system, CNS) JfZhEHEFMON A TR RS, MBBAEAR. BE. HR. b3
B CNS IIER I, IS PR R 505 AN RS2 A I AL AR -

Ji 3 WG - AU RS B PR A RIS 5 BRARAE b 7 RN B, A S R AR AN R SR AL R A S SR
571k, FBARBIE A AR A 15 B AR S IR 2L o

S50 AN - AL D BORTER 5 T R, BB R SR AR SR LARR, XY RN AU, CAERS SIS AR ) R
REFIRGE . EAT, BRI - AL DR R BB E AL ST AR -

it Bk BF, WEMN - JUE O BAR OS5 E R IRSRS LR, 85 SUSEE AT E FRse A (5 RGAX - B 17 1 I £ 9
RO ER MG . AR, I - LA ELAE - B SR B BRI R AR 5 B AT TT R, HRKm R R
HHIMG - HLEL 9207 AR “RE” IR BT A

Developments and challenges of brain—computer interface
Dong Ming
Tianjin University

Objectives Brain-computer interface (BCI) is a system that directly converts the activities of the central nervous system (CNS)
into artificial output. It can replace, repair, enhance, supplement or improve the normal output of CNS, thus changing the
interaction between central nervous system and internal or external environment.

Methods BCI research is conducive to the in-depth understanding of brain cognitive model, information flow and
control mode, and opens up a new research channel and method for the interpretation of the brain thinking model and
consciousness formation mechanism. Its technical achievements will open a new window for brain cognitive science and
neuroinformatics research.

Results In the early development and application of BCI technology, it was mainly aimed at people with disabilities. In
recent decades, this technology has rapidly expanded its application field and shown a broad application prospect in many
fields. At present, the development of international BCI shows a state of blossoming.

Conclusions In general, China's BCI technology has kept pace with international development, some areas even in the
international leading position. However, BCI still faces some common challenges such as narrow communication band and
poor system robustness. In the future, brain-machine interaction will mainly develop in the two directions of solving the
bottleneck of existing technology and improving the dimension of decoding information. Its long-term development trend is
from the current one-way brain-machine "interface" to the two-way "interaction" and finally "intelligent" fusion.
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Constructing Multi—Modal Emotion Recognition Model across Subjects by Heterogeneous Migration

Learning
Baoliang Lv

Shanghai Jiao Tong University

Objectives Due to the influence of individual and non-stationary characteristics of EEG signals on the performance
of emotional models, how to construct emotional models across EEG is an important research direction in the field of
emotional brain-computer interface. This report introduces a new heterogeneous migration learning method for knowledge
transfer from the sacral trajectory of the eye to improve the performance of the emotional model across the EEG.

Methods The main neurophysiological basis of this method is that the visual gaze of the subjects induces specific brain
activity in the brain, and the EEG signals generated by these neural activities can provide important contextual clues for
emotion recognition. In order to quantify the domain differences between different subjects, we introduce a kernel matrix
based on gaze trajectory and EEG based signals and propose an improved direct push parameter migration learning
algorithm to realize the construction of EEG emotional model across subjects. Compared with the traditional method, this
method has two advantages: one is to use the eye-tracking data that the target participant can easily obtain for the subject
migration, and the other is that in the case where the target subject only has eye-tracking data, it is still possible to learn
the emotional category discrimination information of the EEG signal from the historical data of other subjects.

Results In order to verify the effectiveness of the proposed method, we conducted a systematic comparative study on
the EEG and eye movement datasets of the three types of emotion recognition in the proposed method and the existing
migration learning method. The experimental results show that the migration model based on the eye movement trajectory
achieves the recognition performance comparable to the migration model based on EEG signals. Compared with the
average accuracy of 50.46% of the traditional universal classifier, the average accuracy of the eye movement trajectory-
based migration model reached 69.72%.

Conclusions This report describes a new approach to heterogeneous migration learning. The method utilizes the trajectory
of the eye with spatio-temporal characteristics to perform heterogeneous knowledge migration, thereby enabling the
construction of a personalized EEG-based emotion model. Unlike the homogenous migration learning framework that only
uses EEG data in the field of brain-computer interface, the main innovation of our method is the use of eye-tracking data
for system calibration. We systematically compare the performance of the proposed method with the existing migration
learning method. The experimental results show that the proposed method achieves comparable performance with the
homogenous knowledge migration using EEG alone and because the target domain participants do not need to collect
any EEG data during the training phase, the system calibration of the target domain is shortened. It is conducive to the
practical use of multimodal emotional brain-computer interface and the application range of multi-modal emotional brain-
computer interface.
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Computational Neuro—Oscillation and Application
Xiaoli Li
Beijing Normal University

Objectives Oscillations generally exist in mechanical, electronic and communication systems, but also in human tissues
and organs cells, such as the spontaneous firing of neurons and the coupling of connections between neurons, resulting in
the phenomenon of neural network oscillation. The computational research on neural oscillations which aimed at exploring
brain function and its application, including the research on every level from single neuron discharge, neural network
mechanism, brain cognitive function to clinical diagnosis and application of brain diseases, is one of the most rapidly
developing research areas.

Methods Research shows that the neural network oscillation signal contains a typical frequency component (such as
Deta, Alpha, Beta, Gamma, etc.). With a variety of enrichment of neural information acquisition and processing methods,
especially from neuron to neuron network level of electrical activity characteristic research shows that the neural
oscillation synchronization is the important mechanism of brain activity, also found some intractable brain diseases (such
as epilepsy, Alzheimer's, Parkinson's disease, etc.) is due to insufficient or abnormal coupling process of the whole or
partial brain. As abnormal synchronization of neural oscillations is an important feature of brain diseases, it provides a
new way to study the pathogenesis of brain diseases and explore new diagnostic and therapeutic methods.

Results This research first focuses on the novel synchronous brain science theory of neural oscillation, and introduces
several kinds of nonlinear neural oscillation analysis methods in detail, and explains the oscillation behavior of neural
network from the perspectives of multi-scale, similarity and critical theory. Secondly, focusing on the problems existing in
the current analysis of multi-channel neural oscillation signals, this paper introduces the synchronization method of multi-
channel EEG signals based on mutual information, wavelet analysis, and matrix analysis, which is used to describe the
clustering dynamics, network characteristics and information flow among various neural (meta) networks. Finally, based
on the application of computational neural oscillation method in clinical diagnosis and treatment, the relationship between
neural oscillation synchronization and epileptic seizure was introduced in detail, and the problems related to epileptic
seizures were systematically analyzed, including the mechanism analysis, prediction, and localization of epileptic seizure.
In addition, the nonlinear neural oscillation method is applied to the depth monitoring of anesthesia, and the indexes
related to the dose of anesthetic drugs are extracted from the EEG signals, which can realize the real-time monitoring of
the degree of anesthesia.

Conclusions To sum up, the calculation method of neural oscillation is expected to interpret the massive experimental data
of neuroscience, put forward and test various scientific hypotheses accordingly, and provide new theoretical support for
clinical diagnosis and treatment of neurology.

S07-05
gﬁ?ﬁﬁﬁ%ﬁm*%%%ﬁ%%ﬁﬂ%m%
L%iﬁk%

Email: stong@sjtu.edu.cn

H B 38 3 ) PR G A PRI AR A MR S K P S I 2 20 s I A 2R SRS, T 7 2 e O e o~ 9 4 o 22 ER 4P LA o

Tk A SD KR, FIFDGALTE S RAL P AR o i Y6k R AR IR DA MR Stk - i (1) AP amfe i h 2
TEHATA R R (2) X AN MR TR DS AE AR AP T AT A R X B ESE AR R He SO G AR ERI - T SO B
JRAR T AAR A — 2750 43 W AR RGN P45, ST e L ML G0 DA SIS, AR R 24 /NIER 48 /NI R4k R 8 e
R B LIl g 2R, Ay ISR L e 2 LA R Tl AR R D00 e £ DA B (SRR o

S5 IR XL A e 0 0 e 22 O G T R A R DA R AL R AL, W R YR, MEWTR IR, AR MmN, ik
PR TRERESS 5 Ok RO M AP IR DX A el A X A e IR, W7 DA SZ AR, 1k S e e iy g, 7 AR R E R, A
T AE P22 M0 R A5 S RE RS ST 8 o AT R AT AR O S 3 — e S T A EORIP R T

5 YORE R RN B SR I 5 > 22 R AP AL I DRSS SR 08 T 0 I TR, BRI TR K W 22 Rl TR e IR, BT
AEWGRBFFE ST B MR EE R, AR ki 5 ik Sh e AR A -

Studies on the Neuroprotective Mechanism of Photogenetic Regulation on Cerebral Ischemic Penumbra
Shanbao Tong
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Shanghai Jiao Tong University

Objective To study the neuroprotective mechanism of acute cerebral ischemic penumbra by using photogenetic technology
to achieve a high spatial and temporal resolution of neuromodulation at the cell-specific level.

Methods The focal cerebral ischemia model was induced by light suppository in SD rats. Regulate the cell-specific levels
in specific regions by photogenetic technology: (1) Inhibitory stimulation of penumbra vertebral neurons. (2) Excitatory
stimulation was performed on vertebral neurons in the affected side which the region of the cerebral blood flow is normal,
the control group did not receive photogene stimulation after modeling.Using laser speckle imaging technology to obtain
two-dimensional high-resolution cerebral blood flow images to achieve the real-time monitoring of blood perfusion after
cerebral ischemia, and after 24 hours and 48 hours of ischemia, collecting the response of Hemodynamic which is under
the photogenetic or electrical stimulation, provides a basis for the assessment of neurovascular coupling and laterality
after cerebral ischemia.

Results Inhibitory regulation of penumbra neurons in the acute phase of cerebral ischemia can inhibit tissue acidification,
reduce the spread of penumbra, and thus have protective effects and effectively reduce the laterality and promote the
recovery of neurological function;Excitatory regulation of neurons in the normal region of the cerebral blood flow can
promote collateral circulation, inhibit the expansion of the penumbra in the acute phase, and produce a protective effect,
so that the neurovascular coupling function remains intact. The results of behavioral scoring and tissue sectioning further
confirmed the above protective effects.

Conclusions Photogenetic regulation provides a powerful tool for understanding the neuroprotective mechanism of
penumbra after cerebral ischemia and specifically regulates for the difference in cerebral blood perfusion levels, which
helps to better design in clinical research. The photogenetic regulation also promotes the recovery of brain function after

ischemia.
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Event—Related Potential Brain—Computer Interface in Peripheral Stimulation Mode
Jing Jin
East China University of Science and Technology

Objectives Studies have shown that event-related potential (ERP) based brain-computer interface (BCI) system can provide
communication channels for patients with amyotrophic lateral sclerosis (ALS). Usually, this BCI paradigm presents
characters in a matrix at the center of the field of vision. However, some studies have found that there are some problems
in the matrix-based presentation paradigm which may cause fatigue or errors due to adjacent stimulus flickering. In
addition, this paradigm is not feasible for users who want to present feedback in the monitor center or use it with other
applications.

Methods In this paper, we proposed a novel paradigm of ERP-BCI presentation that presents stimuli in the peripheral
area of the display, which reduces adjacent interference, and uses the central area of the display for feedback or other
applications. Eighteen ALS patients were recruited to validate the two presenting paradigms (peripheral stimulus paradigm
and traditional matrix paradigm). On the one hand, the performance differences between the two paradigms were
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compared, and on the other hand, the performance of 42 consecutive characters was evaluated online.

Results The experimental results show that the peripheral presentation paradigm is superior to the traditional matrix
presentation paradigm (83.5% vs. 82.0%; 39.0bits/min vs. 37.7bits/min). In the proposed new paradigm, 12 subjects had
more than 80% accuracy of online feedback, and 7 of them had more than 90% accuracy.

Conclusions For ALS patients, the presented presentation paradigm of peripheral stimulus is effective, and its actual
performance is slightly better than the traditional matrix presentation paradigm. This new paradigm is a meaningful
attempt in the brain-computer interface system and has certain application value.
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Neurofeedback and NeuromodulationTechniques
Tianyi Yan
Beijing Institute of Technology

Objectives Neurofeedback is a self-targeted brain function regulation technology based on brain-computer interface.
Neuromodulation is a technology that regulates the activity of the nervous system by means of electrical stimulation. As
a clinical intervention, neurofeedback and neuromodulation have been proved to be effective in relieving symptoms of
neurodegenerative diseases and enhancing cognitive functions in healthy people. We have built a platform based on EEG
neurofeedback and developed a non-invasive deep electric stimulation device to provide an effective tool for neurological
mechanism study and clinical disease treatment.

Methods We built the neurofeedback platform based on brain-computer interface technology and verified the effectiveness
and application value of the platform by real-time ERP neurofeedback technology. We developed the non-invasive deep
time-interfering electrical stimulator based on neural regulation technology, the load capacity and output performance of
the equipment were determined through various functional tests and clinical animal experiments, and the effectiveness of
the equipment was verified.

Results The EEG feedback neural platform is an online platform based on the “4 layers architecture model” , it is
composed of 3 modules, which can be used in the design of neurofeedback experiments, online EEG data processing, and
neurofeedback training. Based on this platform, we can implement EEG neurofeedback and optimize feedback scheme
parameters. The non-invasive deep time-interfering electrical stimulator contains 6 independent channels for outputting
high-frequency electrical stimulation signals. And based on analog phase accumulation, reverse current pump drive,
spectrum analysis technology to solve such problems as output precision, crosstalk between channels and bioimpedance
measurement. In clinical experiments, stimulating the motor cortex of mice can induce their forelimbs shaking.

Conclusion The EEG neurofeedback platform can provide a good foundation for the design of neurofeedback experimental
and the development of brain-machine interaction technology. Meanwhile, the non-invasive deep time-interfering electrical
stimulator can effectively target the stimulation of deep brain functional areas and provide a favorable tool for clinical
treatment of neuromodulation.
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IR, $RI 4 FERE (FARORRARHE) A2 RSN REE P00 SHEA AL HIFa M E K HAL (steady-state visual
evoked potential, SSVEP) , FIAHFSE# (k32 th 09 5 H %] SSVEP. SiARAL A K] P300. X 10 Az ikE 1T i B & 45 KW : B
BRAE LB —4RESR AL T B2 MR R, ST EAFM A R ERATEY, MARRES - MERLBENE B WTHIEME N
81.67%, EWI T ARRGMATHERA R [458)] Z ARSI T BCL A EA 4eniMsi B AR g, FHMmi i 4 B s ¥,
2 H i AR 3R 0 P oK IR AR BCL R 4. fEM 2 LRSI, % RGP 96 7 BCURGHEHI B Bk, B W0 . F A 3
[Cesn ] A4 4%E; Wil BCL £%4; WFHE; SSVEP; P300
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[H] FBEREBRG R EREIRF AT RA . ARSI E R R B i, (BRSO F Mt 2 g
VORLAE T AR BRI, W MAMY M SE . BT, SRS, R, RRAME. RERESRE iz, Whms
TRAERGCEE, (BRANEREE, Z5IRFMIHFRY. SHESEML, HIKESIE REEMAR. B TIRSER R, HAMEE
EREER, PEIWEESENEEN, W EEmEEe. b, KIEW PSR R AR, KNS H KBTI E
FFRT, FREAREME AR, B, AT AR, K S SR MU S SR — Aol R I R TR R Rk,
TREAEMEHER, PR EEEECR. [TE] (1) WOhSh: RphEEagiib 5 ZIEAM (SCs) « FMMET (DRG) 4344l
JeHige, MHBREESOERAFLRITTEIT M BN - R AR TR ARG,  (2) SyWEASE: DG RNk
NEEN, B A RS TR, ST 10mm A S . RPN A S B, B +
PREIGHEAORUREA , A AR AR A 28 SR 2 o AR o AR B ZH 00 TR Al 7 S5 O R AR B 2 SR i B SRR - [42R] (1)
HMEIREESL : IR RONORI T USRI DRG MR AR R AR BB IIEM AW  (2) SiWERBEARE 12 A, Bk +
MR P2 AU AR BE Y TRA R S 28 RS IR R G DUSF TP 25 RIS T BRIk A . (25381 ARSIk 1 2 20 S PN
B AREFEMMRAEETREF; B EE NN R & B Ik i 21 R AR A RS A5 50T T A B it o
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