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Abstract

Objective: To analyze the use of brain-computer interface technology in the field of neurorehabili-
tation in the last decade; systematically review the current state of research in the field; identify
research hotspots and predict their evolutionary trends to provide data support for subsequent de-
velopment in the field. Methods: Retrieving relevant literature from the CNKI and Web of Science
Core Collection over the past decade concerning the application of brain-computer interface tech-
nology in the field of neurorehabilitation. Using Citespace 6.4.R1 and VOSviewer 1.6.20 software, we
generated and analyzed visualization maps across dimensions including publication volume, coun-
try/region, institution, author, keywords, research field, and co-citations. Results: A total of 1333 doc-
uments were included, comprising 168 in Chinese and 1165 in English. Both domestic and interna-
tional publications in this field are experiencing rapid annual growth, with research activity contin-
uing to intensify. In English-language literature, China has the highest volume of publications, but the
United States leads in international collaboration intensity. China needs to enhance both the quality
of its research outputs and its international cooperation efforts. The most influential institution in
this field is the University of Tubingen. Six domestic institutions, including Xi’an Jiaotong University
and the Chinese Academy of Sciences, ranked among the top 10 in publication volume, but their aver-
age citations per paper and collaborative intensity remained generally low. Among the authors, Pro-
fessor Niels Birbaumer of the University of Tubingen has the highest number of posts. Collaboration
among domestic authors faces geographical constraints and lacks high-impact academic networks.
Key terms centered on stroke, motor imagery, and electroencephalogram (EEG). Conclusion: Brain-
computer interfaces hold great promise for neural rehabilitation. Future research trends may evolve
toward greater refinement in rehabilitation scenarios and deeper integration with artificial intelli-
gence.
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DA 2E B R RIG BRI A RGN, BA SRR, SRR, CHReRRE
B . R E, bR ABTON A e K S 2RI, X A BIUCN R[] [2]. bl
(Brain-Computer Interface, BCI)+i AR 7] HLFLA#ME KNIz sh s B, FMg B EHIE S, IXShFME%R %k
PRPLRE [R[3] 0 1 FAR TR D BRI S VKR, e KRR R 2D DR R R R R 01 2k, FEMR S
RS I R ) Ref4] [5].

i 10 45, BCI HAHTHEARE SN ARE T TR REK, BRI ZHAHEWRIBIT LS
R G HA6] [7]. JoHRT 2 4, NTEBEMPEKRE, NZOU R 7HLE. WSS EIERN
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[8]; #mfb>] 5 HE MR RS, BBl T RER IR B SIS AR, AR B S T A
RAERAAES SV GGRE[]. ZHA Al B —DREEI . 1T % RFE 2R, AMOY
5T 1230 e A R HERR L, SEHES) BCI [AVE S DhRe AR L IARIBRRS T4 58 I2 M R 1 SUE A [10],
AEZEHET, BCIBAR T2 e & S i [ Py 40 SR PTG 2 BT AR B =

DR, AT 7 LA [ 0 F Web of Science #% 0 & 5 (WOSCC) H G A G ST o BE A &, 12
Citespace 6.4.R1. VOSviewerl.6.20 S5\ SCERTFE AT AT, MRS, S HIRR L B, it
FOIUIR, W B TE R R a3, AT i sk P9 1) 23 SR A A 1) 2R RS Sk (5 B, HEE
AU E— R

2. ZINEH*E
2.1, BERIRIE

P SCSCHRSRIE T B R0 R, T SCSCHRSRIE T WOSCC. MR SCHRG 2R (1 52 B0, B Sidti, R A
HiA] 5 2R 45 5 BT A R SCHR, AR N R E O 2015 4 6 A 30 H % 2025 £ 6 /3 30 H .

FICHER: MibLE: 1 AND #i4 AND FER

Bk &R TS = ("Brain-computer interface” or "BCI" or "Neural Interface Technology" or "Brain Com-
puter Interface™ or "Brain-Machine Interface” or "Brain Computer Interfaces” or "Brain Machine Interface™ or
"Brain Machine Interfaces") AND TS = (“rehabilitation"” or "recovery”) AND TS = ("neurological” or "neural”
or "stroke" or "AD" or "CP" or "spinal cord injury" or "Neurological Rehabilitation" or "Neurologic Rehabilita-
tion" or "Neurorehabilitation”) AND DT = (Article or Review) AND LA = (English) AND DOP = (2015-06-
30/2025-06-30)

2.2. TRERTE

OINHERRARAE: SIS T 22 B A0 3 AR DG I R 28 S0k, BRI E ALRR, IBES IR
SENT ) HERRS FrE . UK B SR, 5 3R SR ISR

K Z 2 SCRR S Citespace #HATACEE, HEESE . BEEAEMEH . WAREHILEE, LB NHE
BrbrdE, MRUEEH . MR N BT N LRk . BN 1333 k8 SCik, o, I EAIRHER 11 5,
I 168 jw; WOS HEFR 5 7%, 44N 1165 f -

23. BIRAZE

A SOA (T 2ok A 2R B0 SR, WOS i&#% Full Record and Cited References, H [ 1 /it £
Refworks # 3, fH Citespace # 4ty WOS %X, [T — #5541, AHF 5 H Excel, VOSviewer
1.6.20, Citespace 6.4.R1 HEATHIm AT AP AL 2RI, FEOFEEEK ., P, MEE. RBE . #Feseh
WA 2 2% SOk 4E 1, I Pajek fiT Scimago Graphica # 4% BEEAT 0L -

3. &R
31 BB

ALY NSCHR 1333 G Hobhsr 168 R, RO 16 R, RBURSCEIEM ik 2 W i (y
=1.7331x%—5.2063x + 11.061, R2=0.9946); i 1165 ks, FEHWKE CE 1115, B CEMIE RZ T
XAy = 6.4627x2 + 38.184x — 14.661, R? = 0.999). H LR CEAEFLM 7 %5, oo sk CRH 2Bk
P s . E 1 J 2.
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Figure 1. Trend chart of publication volume of Chinese literature on BCI in neurorehabilitation in the past decade
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Figure 2. Trend chart of publication volume of English literature on BCI in neurorehabilitation in the past decade

2. 3 10 SRR ORARB THERE TR LEH A X EEHE

3.2. ER/MX

PASESCSCHRIEAT 7081, 12 F VOSviewer 5 sk #% “ Countries” 24l i, J£5 A\ Scimago Graphica 4=
BRI, RO MR RO, WRIERRREGIER R, WABEMELHARER AR, T
Kl 3. 3L 74 ANEFMIX O AEREN S A T oTEk, R ER SRR (421 5F), 32 E M S EE T
f(Total link Strength, TLS), FRoRHA1EH i (TLS = 219). KRN E R BARR CEE G T 36, (HEPR
AR B ) o 1A R SCERT 10 FE LA 1.

33. Hlia

RN 8 ) 9 SCSCERIL TR 1 3] 1645 ML, FII A VOSviewer 75 i #% Organizations 2 il K1,
RICE 5 Fa UL RN 125 A, WA 4. A7 LB SRR R SCERRIBE 5 e, R — 2
7). PE BRI EL 6 A, TBREA LSRR IIZ ORI TR, (HR 5 TLS i kK,
7 o R AR R A A R . D SOk R SCEEHT 10 AL LK 2.
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Figure 3. National/regional collaborative network knowledge map
3. EFRMXEIEXRAIREE

Table 1. Top 10 countries/regions ranked by number of publications

F 1 RNEHZHE 10 HEZRBX

Hi4 TP KRR ISEIE(RE ¢ (3Tl TLS
1 China 421 5276 125 149
2 USA 229 4660 20.3 219
3 Germany 98 2593 26.5 139
4 England 76 801 10.5 126
5 Spain 74 926 125 117
6 Japan 69 932 135 59
7 Italy 64 724 11.3 82
8 Canada 55 551 10.0 52
9 Korea 48 807 16.8 32
10 Switzerland 47 1610 34.2 76
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Figure 4. Institutional collaboration knowledge network map
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Table 2. Top 10 institutions by number of publications in English-Language journals

2. X EA X EHRET 10 B9

Hi4 BG4 5% ROCE(RR) ISYIEIRVE it oL E] TLS
1 univ tubingen 38 2281 60.03 49
2 Xi an jiao tong univ 28 555 19.82 16
3 aalborg univ 26 560 21.54 37
4 chinese acad sci 26 336 12.92 23
5 nanyang technol univ 26 1006 38.69 54
6 tianjin univ 26 306 11.77 7
7 fudan univ 24 392 16.33 36
8 shanghai jiao tong univ 23 532 23.1 23
9 univ houston 21 775 36.9 18
10 tsinghua univ 16 218 13.6 20
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Figure 5. Temporal map of author collaboration network
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Table 3. The top 10 productive authors with publications concerning BCI in rehabilitation

7% 3. BCl A THERETURAEHRHT 10 BEH

4 1R 24K ROCE: ISEIE(RVE ¢ oL E] TLS
1 Birbaumer, Niels 21 1938 92.29 29
2 Jochumsen, Mads 19 302 15.89 35
3 Guan, Cuntai 18 1295 71.94 33
4 Azorin, Jose m. 17 503 29.59 22
5 Jia, Jie 17 344 20.24 31
6 Ang, Kai keng 16 1022 63.88 32
7 Ming, Dong 15 216 14.4 28
8 Niazi, Imran khan 15 398 26.53 36
9 Chen, Shugeng 13 293 22.54 29
10 Ramos-murguialday, Ander 13 870 66.92 22

3.5. HATIS 4

RGN FE B3R b, BSOS T 273 BT . Horr, (JOURNAL OF NEURAL ENGINEERING )
RS BT, (FRONTIERS IN NEUROSCIENCE) J& & SC & i m (3T, R iX s B 7E
AT I L R . 3% 4 TR T s OB T 10 ORI, MR A AR e ks 273 AT 3
X, # 7 ZJET5 1 XTI,

Table 4. Top 10 journals ranked by total citations
=4 BWSDREHZRT 10 BT

He# NP RXE(R) BH5IRE Rps|
1 JOURNAL OF NEURAL ENGINEERING 76 1888 24.84
2 FRONTIERS IN NEUROSCIENCE 79 1876 23.75
3 FRONTIERS IN HUMAN NEUROSCIENCE 64 1796 28.06
4 IEEE TRANSACTIONS ON NEE’tngﬁ\\III_Eg;ISJgMS AND REHABILITATION 70 1511 2159
5 JOURNAL OF NEUROENGINEERING AND REHABILITATION 40 1129 28.23
6 SENSORS 53 804 15.17
7 IEEE ACCESS 38 580 15.26
8 FRONTIERS IN NEUROLOGY 34 526 15.47
9 IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING 13 520 40
10 SCIENTIFIC REPORTS 23 484 21.04

3.6. KA

SR R AR DL F IR, UM I S BB AR o AT TR 3R B B OB TR HEAT R SR &
FRACEE, FFHRER 50T 7T 3 U S ) A AT AL, T T A BRI R SOk S 1A 353
AN, BESCCHRK B IR 3897 S, Rl REAT ILIUANRIL A
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Figure 6. Temporal evolution map of Chinese keywords for BCI in neurorehabilitation
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Figure 7. Temporal evolution map of English keywords for BCI in neurorehabilitation
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362, XA
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Keywords Year Strength Begin End 2015- 2025 Keywords Year Strength Begin End ~ 2015-2025
ERIERE 2015 1.76 2015 2017 s chronic stroke 2015 7.752015 2019 sm—

BEERG 2017 1.632017 2018 — single trial eeg 2015 5292015 2019 m—

IR 2017 1.07 2017 2018 — event related desynchronization 2015 4392015 2019 p—

AI%Eg 2017 0.852017 2018 — reliability 2016 4562016 2019  mm——
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Figure 8. Top 15 Chinese and English keywords with the strongest citation bursts
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4.1. ARERDHT

1 10 4F BCI fE# 22 BB AU Mt 70 7 tH Fr i Aee B, O A BROGHZ A 1) OV BE R4 T, aX W]
Re 512 RGP I RIS BCl BoRBIRFEE R E VA OC[11] [12]. A SCH Tk P i, H
2016 4F 5 A B ARE =, (ARG, Huarc ot R ERSCE RS IE R AR, EE R
JEL(20.3)F1 TLS (19)¥ R Em T E, RXEWEREELREGEMSE TSP O E, KRR EE
B ISR ) o A R A RN A B R R AR, RS S A TR EK . T
WEFHA 7T, 7l AR K2 B 7E R SCE (38 F) s ¥ 51(60.0)i8 & A 1F 55 B2 (TLS = 49) Fiy/E Bl
HILAEZ AU S A . P EE 6 FAURE N R SCERT T, BTG A8 K (28 F) R E R 2B (26
F)o IXEETHINUMITE B T 22 AU Feas =, IR R EAE SRR M A8 b EBRAG, BAAR AR
TR A i - L SURFAE AR A AR s 78 2 A0 K2 B ARG IR s R R S R R e ks FE BC
FA R ER TR 25 DLEE QT SR IR LR 2250 0F WA BURGE R L T BCI v S AN HE TR, # T
TR Ph R 2 2 R VR S . 25 TR, B ERROR A4 Birbaumer Niels #2021 /it &k
92.29 IR BB G, B ZSUEI S IRAIZ O 2 —. SR BRnR, T EVE AR HORE, 5 E
HA RS (RTERY G AR AR 5 00 7 AT A AR K 1 R R 25 18], &R 0 8 AMEE S A H 1 3,
BT R
4.2. WRRBETH

SRR 7 BT R TR 7T TR A 1 [13], B TERE, RSSO SRR O B R B kL]
W2 O HERH EEG. IZZN RSN A A, R A AT T R BB RS SRR (5 AR St
e AL K e PR FH 5 77 1T
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421 ESXR&E

TESRBEIA /3T i b, EEG [RIFE& 2000, "B BCI N i SRR AR . BCI REIEH i
RARMERREE B e, X EORIBATEM AL N 1) AR BRI . I PR R R
SR B R 8), X G B AT LS EEG (RN (A RIARA P AN 245 B2 _ER A3k . 2SR5 R = s AL AE 1
BB TS Bl IR) WL 5 2R S48 7 1A FE A AR Ah, R S ik B2 J M 28 5B ) T 5 INFIBRFAE [ 14] o XA A A3 D
USRS oo TR E S F AL 7E RIS 34T 1 2 2 BRI, RBUSEIE K. TUHAHE
#IERE, S BCI B rhi IR 3 R IR i SR BN I T 2 2 —[15]. i@ sl B T2 sh AT 1], BoR M1 i
KPR o RIEME DA PH WTHoR - RBAESS T, ERORE SIS EIE S Z R, R BR 2Rk
FIIZ B BUPAHE S [16]. FURLESE I, i@ 8hm B A BRAL L ERD MG RB O G, R EE
EEG HiR HE MMM IME 5. ERD FEAMAERE GIg s iig s 17t u 1 g R NI, ARG s) K
JEXASE, RS ) B IO RERIE 5 [17] [18] EEG IE &M iR iIX S5 5, e R MK )
eSS, ERAEA LA, MAMK, HEDHRSEFRS, EERIFHREE, BT
[19]. HoAh# ) BCI REESAG ML . ThRETEILZL AN AN D) REVERL LRSS -

422 ES4E

FOT B IS AL RSO 233 o, “RPAEERI” Z BT LA B KR FU 3R, 2Dy
A~ BCI FIFR ) MO e T e 75 A 70 i e 75 R DR 2 10 EEG {5 5 b, FaoE . e BRI AR Y P B3
S92 5 [20]. HAH AT TN —JTda At e — > HOKREAG, RD “MRALREFI 7, WAR{E “BCI XH” .
WEFERMT, 434 2 BB P B E R I 2R s 2 > MI-BCIL R 48 EXFELRIARN T2 7R =,
1% EEG 15 5 [l A MAEMELL . EEG 5 5 WA MR (BME SR ERERS [HEF2) . MEFEARI(WER ) &
ARG RE ) MAEE BRI ZE S, SEUE SR, WASTEREAARE, (45— L rE it TP g iE WA 2 BCI &
gt (ESERRRN T IEANTTEE, MELME T [21] [22]. BRlUt, ARSI 7T 00 AN 2 ) RS ) 1 SRR T
2o BT S A AR G LA 2T iR R RS FE AN 2 R BE . AT TR 3L 2 [R5 (CSP) vk it
ATRAESREL, %l DAZRAE 00 23 A (LDA) B RE I B HL(SVM)BET 7328, DAEIVE 5 AR I 10 @ [23] . 48
M, XL AR T T T ah i B i RE S IBL MG 5 IR R A A A 22 F R W BUK, XLk
B2 BCI HARME UE HSEIR 3 . HE N I PR BT 4 32 B HOR B F [24] -

4.23. RIREER

JRA BCL. FEEHLAE N R UL S 6 B A 2R M5 K, R0 BCI N T2 JE S AR A A 2 sk B,
M BCAE N A I 5 k8 %, S5 REENLAR A g b O R 000 S S5 A A T/ B 1t 1 6 4
&, MENAZEESREZ T E. BClI 454 FES 2 H il i iriust, midmisEamesshmi,
ISL BN ZAE 5 floR FRAR RN B ARLEA, (L= A T e R IR 4E[25] . 2 T 7KW, BCI-FES L& RE R %
BB FMA 5y, EEAHIRTE A FES & BCI B th AR S i it e i =K [26] [27]. VK J2 BCI
HREENAANNE G 20K BCI 5 L AME BT B AT HLEE AAH S5 5[28] [29], Hl#s A$&HE T BCI-
FES Frih = WA R, I EESSE. BRI R R, PSS NHMBITEE, EEENEs)
X 5 xHIE 31X 2 (8] 1) TR E R B FT[30] . KIS ] DAFR At —ANpiR . el gints, &
OB P R A Ak B, AT RIS P DASE B R B s s Ik, X —HR S BCI 94
HRARTH T BE NS 53HL[31] [32].
4.2.4. RENH

FERBEAILOLE R, “Bsh g IR ERAL, ST BCI BRI OMATER . B3
FRTEBA SEbr i A 12 20 A1 0 R %8 B FEREAT N A ZR[33] - ThEE BRI FEIESE, 2 3 & S I 5 )2
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W 26 5 S Bz AT BT e N 2% s JE B B, ARG BRI 3 B2 2 [34] [35] 0 X BR™ 5 RS S M. TC
PP AT A R EE NS, BRI M TS 2SS K EMATT RS, AR 5
FIFEEIZH[36]. 7E BCl EEMANIREREF, “Hg i f “whZal " ZHA B EMEMZOER
%, BCl AR F&—Ma& R & R, HAZONUEEETHAAE®R:  “ILFEMERIME T
DERAE L [37]. ZFHEHRRMEH T B BRRA N B —, BiEE Bl 5 R
SIS B IR ER A FT . B BARTT DA Aia s ], AR BGVE = AR S BR iz 3l), IR R
W7 P A A T E R A S 15 [38] [39]. BCI ZR Ge il ik 8 93X — [m] % Uk iR E B b, BCI ZER B £330,
HEMHTEA R E, XK IS S X, AIEYIRERIE R RTiE s X s s X
[40]. BCl REfftL EHMiZshE B, BIE —SHbIREN4MT 1% %, $RAE 2 B B I 15, 1IX(ERAAER “12
HEE” IR ZE G S5RE R IR E N E TG R BUR [41] . IXRPE R VR D EOE, b
WONRERE SRV SZ 400 R 2 P TS A7 I BT AR A SR i %, AT 3R B0 Bz J25 S 2 R D ek 2 [42] - W TR R BH, X
B NS5 B T8 XU L 0 AR R MU 7 J2 i A 50, E T 4 I D T R I FR 0 B 2 s A 2 [43]
[44]. XMJEL T BCI R #ED)Re & 2 A B 27 LAl

4.2.5. IfEFRELF

SCERFILINT R, WIHLEE BRI T B, PR I F 7 22 B b 7 N AR rh R R B
X A AR T A 5 00 R D) R RS 5 % BCI BOR @ BC M s B A 56 o i 26 v A g B Bk % de
B, RS LIS Eh I RERERS . P REAT S5 S BUE[45]. 0 BCI i fRAD i B AR R AH S I ik
HURFAE, ATREHEORBh AN BEALAS N FES 258, MR - BRI IZ, (i S0 X 2 n] 9 vk
A, X WU A2 TR B4R M meta 4 HTIIE 52 [46]-[48] - 5 BES 6 T R85 T 1 LA T 38 3hii i rh iy,
SEEFHR KA FIEBIRES, BCl EFRKBZBCE ML S, 8 8 B 7 57 B B 3R 5 A A 4
A5 mAR RS S B [49] . FF H., W2 55 BER 5 11132 3l Th e B hs EL A 1 6 Fr) 4o 46 P AR B SR AE AT
AR VRS T E, 5 5y st i AR R IE I BCI AT AR [50]

4.3. TS SH

TR ] SR B 1 R EIL 5 I TR AL 70 M, TV TR B EE B I I R BB R R B BOR I T AL
RIS BT TC RS, Aerh . RSO S5 OW H I K A 7 R4 T 26 T EEG MIssi R 55
R, (HBCHE . 5 A5 EUARSE ) SO I REE AL IR O iG55, ARADAEE MEAN A2 1) TR
HESIHE T O R P GEN LS 2 ST FIE R, BSEEL 1RSI SR i peAl, 2047532 PR N AR S5 il A
SINEER R [ 2023 FELIOR, TR ) A B AR L MR IR SR IE ) R T AR EAII,  AMY
KigHRT 1 it Aese v, SEEshat e s mh S i . DR SR BN 2 S SRl P R e AE

431 RERREH

R EEG f£ BCI HUEEREWE T 540 Im R ERZR b N ok, B[ A 1) D) AR PR % ExE L /2 BCI
[ A AR TG SRS . KR S H MR, X — BRI SE N 1% 0800 B R 15 5 R B BEAT IR
o HOIL, DhREVER S MR EBORAE BCI RS B O T, B RAIRRAE @il 2= 35
HIF R [51]. AT T OB SR ) N AR, i 7 2 W A P i AT AR, DB RN R 3
[52]. F—[¥) BCI KAEHARMATAFAE W L AR, 40 EEG I 1H) 73 B 385 e {575 18] 73 AR AR, DA 2
I8 DHREVERESE IR 2 18] 73 % 5 i (EL 18] 20 AR A ThRE PRI 2L AN 1 X O R Tinf 52 1 o (H I 22 7 5
BAR[S3] e ARMKMIREESOA N 7 B R A (7 17 A JE, B ICH AN, MR R =0 PR IR A
P HTTPLRE I BT — X BCI #4155 REE R 5 [54] -
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432 REFIME

T PR R RO A B R 8 2 A (1 DG i) T DAAR SR AT A SR v g tH L K F S 3% o 7B SRR SR B o B
CORFEZ2]7 L ALY R B RPN 7 I — A R R R I v PR SRR, bR RS R B R IE
FE SN2 27 2 751 ) B B K PRIIR B 23 ST BUIRAR,  DUMAMARAS b R D RE A SR IR 23 28 0 . VR 2 )
MRALET “umBlim” %), EAH R ERHERBOX N N TP, T2 6808 B B A R 4R B R 4G 1
EEG (55, MBI JHE P i X 7 B ASIa] . B[RRI ARAE . BE B B, TRIE 5 IR B2 R Tt
T ARRLRE R P (R HE R R, XA Kb e T BCI fE B EE, AN R R T AR L G 7 A bt EEG
S HIEE[55]. UM OB IIREE B ES T X @, H— 2% =M CNNs: 41 EEGNet Al
ShallowConvNet, ‘B T4 & [ 1811 H T 42 EEG 15 5, IAE 2 AN A FFEUH S b o 7 16 P g R 1k [56] [57]
HRIEAMZ ML 5 CNN PR &8 . CNN 7EFZEL EEG 155 123 [MARFIE 7 R I €, i a4
W 26 U HE KA A5 5 R IS TR 731, PR A& F T R 42 EEG IR S RFE[58] =T IE T H 4R
5 AL BRI Transformers, X S8HET-73 g WL RISk A T EEG MBS, BAIEMR AR ]
WAGPE T TR B (B, JF OFE — S By A R 7 CNIN R [59]. Sl I 9 OB IR B 2 ST T
OVEAE RS, {EVKE B VAIE T T B EE 71[60]. ERT, IRRE 2R SIRAL I I Pk R LS T SR A
s BB IR A RN AE[61] . AR F KR K EiR &M, HmE, FiE RS nEE, H
1R T KT .
4.3.3. IEFRMZRL

S TR SRS TRy AL P I — MBS 5 BCI YER T 404 BE & A0k X 7t 90 8 1) SE 40 58
RN R R . 190N R, bein bR RS B S50 e S, DA R R B A5 5 Th A
AR I FUGRAER RIRT R R . SR PRBE L RS K 2 SR g PE I, BRI T
it E X, EIRECE L E A BR . T4 RTH BCI HFFCRAMAE H, BCl BERAE N — Rk sl ay 98 14 (1)
Jrik, HEROMELE T F RUG #h2 AT Y M G iR i T SV A 5 11 [62]. BCI T #1403 R Bl Il PR B2 %2,
DAL v o PR E R S0, T 4 AT B R R A B AR . R E SR CEH T EE -8
g5k, B BCI RIS R, RIUIZRRIS LA i T R e 2 3 1, EOG T HA AR EHE JE A TR
V2B AR Z A IR, AR FIEY) R EEE “0h BCI” AR ——R) B HPAT AR 4T 55 F
Sk, B S SRR S S . R R T 08 BCI XHHELL, A REIENTIT ¥Ck B T BCI I
ZRENLH, AR S 5N GRR 2 RRIBN[63]. HAh, 4R K 2 B 72 /NREA ) B ik ee, 3
VITe BT R 2 vl s KREAR . B KHABE U B R BEATL FRIRER [64] 274G LA EEESY, ARSRAF 788 ]
REEEH T BT Transformer 4411, REfHIE N AMAZ 7 1f) EEG FRIDHIAL, JFRNH T StE 26 b
H AR S RGNS
5. #5ip

AW FEIET SCHRTT R 7, RGEMBE T4E BCI BRI B AR B rh o s sciik, AT 7
AU TR L BERER . O RS S kRS . TR, B3R, EEG 5. Wit RE 2
YA AZ O T ], RIS TGS 5 RS R AR, I PR 78 S A 2 S5 A Bk ARk Tt
IREE S IR R EORBE &2, ARFEIRAL I R B AT e 5 PR UE S b4, BRI K FEAER, 42 e 52 40
IR R 5 1 PR FH B it S 4
& H

WL AR KA GBI 2kt 1) (S202513023040)
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