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Development trend and prospect of BCI technology facing
rehabilitation and assisting applications

Wang Zhongpeng, Chen Long, He Feng, Wan Baikun, Ming Dong

(College of Precision Instruments & Optoelectronics Engineering , Tianjin University, Tianjin 300072 , China)

Abstract ; Brain-computer interface can realize the information interaction between human and outer devices and change “thinking” in
the mind into real actions without the contact of the limb or neuromuscular system. Brain-computer interface is a novel product combining
brain neuroscience and engineering technology, and also a new technique for clinical neural function rehabilitation and assistive motor
control. It hopefully provides a brand new enhancing treatment and rehabilitation means for the patients losing the ability of language
communication and body movement control partly or completely (such as stroke, spinal cord injury (SCI), amyotrophic lateral sclerosis
(ALS) and etc. ).

efficiency, long rehabilitation training time and poor control model generality. In this paper, these technical difficulties are reviewed.

However, current practical applications are still facing the technical bottlenecks of low information processing

Then, taking the motor imagery BCI and BCI speller as examples, the possible model optimization strategies and solution schemes are
introduced. The future development direction of BCI is discussed in the end of the paper.
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Fig. 1  BCl-related publications from 2001 to 2012. The
articles and reviews were identified from Scopus and PubMed
with the search items ‘BCI’ or ‘BMI’ in either all fields

(PubMed) or the abstract, title, or keywords ( Scopus)
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Fig.2 Development trend of BCI technology up to now
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Fig.3  The design block diagram of the MI-BCI system

MI-BCT Z 48 S 3 e (R R A0 T < FH P e A 3 5 il
MR A T s 1 g (A A T8l T4
) , Emotiv [a] 25 R4 4 532 3l AH 3G 1 vt Boals JF 28 oK
UG H A A T A B 5 O e AR 28 Ak
PRI A2 S A QAR5 0 T 3230 AT 55 A =R
I35 RO I i R A S 42 i 4 4 28 AR B fel H 4R 95 4 5l
P, 7oA NI ARG 1) 523z 21 [l I K s RO A B A%
2 HEAUS A5 ST R BN I 32 3l AR 52 20V AH L ) # 0
w515 P sl AR G 0y S s b B 1] 2 L I
A B — PR R B R e o e 2 S Mot 5t DR AR 4 ]
FINGRSERAE DL as i vEr

MI-BCI R2GEAELL S i fE N &l 4 Fios . fEJCwl iR
AT e G R P #i 8 30 s 5iz g4 20 s i fini g
Bl IE TS MT I ] (3 2 £ A0 OC 25 5] 25 (event-related
desynchronization, ERD) Rg &5 ¥") , A= 07 46 1 2 B {1 ;
SRIGHEAN 20 s 1 M it 3% S 45t 11 25 , 3k 21 15 £ 00 i o H
Pt 4 R BREE AL s e Wi R il 25 , 1 R R 28 0 B3 2

A7 3L 2S a2 ( common spatial pattern, CSP) + 7 4 m] &
HL( support vector machine, SVM ) FER g R A E
Vo ) o 4 5 000 04 52 S22, 00 7 5040 A W B T
B, b 2D HR AR I, DT B 3 AR e SR B AR
.

TR
2 rounds

RRAE30 s
Ko

1 or 2 rounds

i BRAE30 s
Kt

CSP+SVMA: [LEsEE

' —> |
[ 20 s MIJF A%

J7i20 sEHRERDAH !
A AT ) e R SN2
20 s MI A%,

RN
K4 MI-BCl &G AELR A B GRS

mwm:
Fig.4  Online processing flow design of the MI-BCI system
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Fig.6 The design schematic diagram of online system model
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Fig.7 The flow chart of DSC algorithm application
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