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PSYCHOLOGICAL EXPLORATION
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Jii BB A 2 [ % electroencephalogram — neurofeed-
back ,EEG — NF [l — FfriE T+ iR e, 1&1 147 T5 81 i 3384
TE 2 o AR 1 A A A fig 4 B F AR B
BIRHE LA SIS S 45 ) i B B A, A A
TE R BORB AR AR T %2 2 BRI RIiTEsh.

VG A 22 S it A T 5R B  SS A R T B h)Z BY
MERET, BRTE L4 60 FR B Wyrwic-
ka il Sterman [ F7E T X 3 B3t 32 3h B JZ B 22 )R
% ( Wyrwicka, Sterman, & Behavior, 1968 ) , %k &
SR, ECATEmRFFR M 2858 KR
HR 2 T BRI IE ] (Enriquez — Geppert , Smit
Pimenta,& Ams,2019), ERILUMEN T T A
5t B B R Bl 1 B AR Dy — M T T
BTN B RG R0 BB 0% ( Markiewez, 2017 ) , 1]
DMER —F 2 R R 2 5 & I\ 5086 7 il 45
( Gruzelier, 2014 ; Mirifar, Beckmann, & Ehrlenspiel ,
2017 ;Son, Does,, Band , & Putman,2020) , 8 A] LI/E K
— PSR R G PR i A DN ANAT S b R R R VR R R 52
5577 ¥ ( Bagherzadeh , Baldauf, Pantazis, & Desimone,
2020 ; Clarke , Barry , Karamacoska , & Johnstone 2019 ;
Deiber et al. ,2020) ,
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il F e 5 S 5 3 10 LA T 1 3 A< 25 3R ( Enriquez
— Geppert et al. ,2019) : (1) MBS 5EH K RMHE A
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T2 A A i, A BT S AREE B I B Sk B L TG 3l
M. AR TR B R R RS AR
HER B (Puce & Hamalainen,2017) , B ¥ F/ Wi -
Fi 1€ ( Gargiulo et al. ,2010) , 7] 3 & 68 F M35 1
( Stopczynski, Stahlhut, Larsen, Petersen, & Hansen,
2013) , 521 H 2 7] LUTE SE 50 %8 SME D ( Debener,
Minow , Emkes , Gandras , & de Vos,2012) ,

1.1.2 W fF5 A

XIS T XTI A5 S B TRAL B AT B TS
WE MRS . FEEEX BG5S HER
WO, — MR EE AR R B W A B
MATLAB . EDFbrowser .EDFlib 1 MNE £, MATLAB
RFARFRL AT IZ ) — K&, R T 54
MG a2 LEA, TIgeR K, LT e Bl
EEG {55 AL 3 MFRIT -
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{£) ( Heinrich, Gevensleben, Strehl, & Psychiatry,
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1.1.3 M RBH K

B BB BRI B (5 R R AR M2
BZRE WA ERBRNER PR, IRAE
N ZMEHR, & I RS SUE R 5 B
( Debettencourt, Cohen, Lee, Norman, & Turk -
Browne ,2015) . 3% 15 3 Fir 2 J5l ( Gruzelier, Foks , Stef-
fert, Chen, & Ros,2014) fii5]| AFEFIER . XFAERS
A P42 A0 5 ( Ordikhani — Seyedlar, Lebedev, Sorens-
en, & Puthusserypady, 2016 ) | Wf 4% ( Gadea, Alifio,
Garijo, Espert, & Salvador, 2016 ) B¢ 2 i 48 ( Fleury,
Lioi , Barillot ,& Lecuyer,2020) fJ, t 7] DL 2 25 Fl &R
WHE
1.1.4 Z5FW KNG sh# T BRI

oA B 2 B9 RBNE g T B IR —
BHESSEHRB NN IE, 2 58 WIPRXK
FE LSl G, SesiiaftisS5%
HEA B oL ] 25 v (19 FE 58 ( Hofmann , Schmeichel , &
Baddeley,2012) , T [M{E 55 i S 5 & K L 4ks:
YILRIPEHR (Ute ,2014 ) ; T 1L & M S HLAT BE & S 2L
AR 2 0 % I 5 7™ AE 17 TH %2 W ( Matthias, Erika,
Manuel , Christa, & Guilherme ,2013)

1.2 AR IR Ay 2 B F &
1.2.1 SCP Il %

SCP ( slow cortical potential ) B fz = 18 5 i/,
SCP #1285 5t & B AL 70 K = Ve A il i B R
FRIEER E A, T A O AR o3 3 5 R B
ARG HB AL B 2 218 B A2 B B H, S PE AT TR 1A O
( Enriquez — Geppert et al. ,2019) . XA ISR H B
AR SCP W R RE Sy, A EE—E R 1ig
AT R XA PE B BB ) ( Omeje, Roje , Battagli-
ni, & Marusic,2019) ,

1.2.2 SMR iJl|%

SMR (sensori — motor rhythm ) BV E5%12 3h 45 Bt
SMR I RTERICIE 3 K= &, 52 R IR ML i
FEdl, FEE S L RRRAS T G5, B L5 SMR At
A LA AN T s sl vp 3y, A2 T B R AR 4L
£ 1 (Sterman & Self - regulation, 1996 ) . iR EE
) SMR 1251 LU RO K 0 RS
( Micoulaud - Franchi,Bat — Pitault, Cermolacce , & Vi-
on — Dury,2011) ,

1.2.3 TBR %k

TBR( theta/beta rthythm) FJl 0/ 4. 0/8 I
R LR M — A ir s, 5 P300 BRIAE
& T S5HE0E TG E ( Clarke et al. ,2019) . TG P300 #k
ERGH 2N BRE R, AR R GFoMR

B FEA 7 A E MR ORI DR A AR
i# ( Dinteren, Arns, Jongsma, & Kessels, 2014 ),
Clarke %5 ATE 2019 4R/ — ARG CHF T 6 F1 B Y
FOARLR AN L RE 7 19— 145 2 A R I ( Clarke et
al. 2019),

2 EEG - NF B9S2FREL A

2.1 EEG -NF f& ADHD 355 ¥ ¢4 52

BIE Bhae 70 R4, S B T 8 —
EEG - NF 35757 ADHD ¥ PH {4836 ( Lubar & Shouse,
1976) , TEAHZE , it B 47 By BEDL Y BRI K & FF
J&(Moriyama et al. ,2012) , BRUN4, 845 APA &
WIIEIR TP AR , “ brifl” #i 22 S B R AR
57 ADHD [“ BRCFIRER K V FOKF” BN 2IR
¥¥ ADHD ) —# 7] 47 J5 28 ( Enriquez — Geppert et
al. ,2019)

REKIALIK, X T EEG - NF X} ADHD 57
B BE R AN ST, B W UEE EEG — NF 393l 4R%%
Bk g2 BFI%OW ( Thibault & Raz,2017) , B %
BT ERCRA I YIETT ( Geladé et al. ,2017)
A B R BRAE A I BE 7 il B A T R IR R R R
£ (Janssen et al. ,2020) , {H 3 £ Ji7 € () 48 B4 ZRAE hy
TGP T, AR R EX T

EEG - NF 2 &3@ i 7 K& M I K 5L B8, 2019
A —IR meta SMHT BN , BUA B9 =B 9 40 28
Rl gR77 %, B TBR I Z5, SMR Il 45 F0 SCP )l %5,
W E BA A 30 AR B ( Enriquez — Geppert et al. |
2019) o T EAWIAR BT KN X F 7 ST ROR
FUUESE , Toie 278 Im R ROR Fik 27 p & 0L 1.
2022 4 1 — T meta 43 BT kR, 5B MR 9T
ADHD B AH L, T i B - 259 Bk G iR 7 TR
HERENEHERIEREIAETIER EEEHR
(925 Kb (Tin et al. ,2022) o 2021 4E [ — Tl b 52 36
W, TEME RABIZRIG , ADHD B35 f s 253K
JEHME (effective connectivity) I & (3 ( Wang et
al. ,2021),

XJ L ADHD 3597 M E Al 77 , EEG - NF 4 &
RHBR . B, ENMRAYNIEIT IR R XE L
BRI B S ( Khajehpiri et al. ,2014) , NMRIE&
FREINZARREST HOfE LA 2 (Evans et al. ,2018),
AR 2 it i, OO A A Y 7E 89 fe s 1 ( Wurzman,,
Hamilton , Pascual — Leone ,& Fox,2016) , T H. , BE7]
PAYE A B3R JUAP 7 v 0 48 B 1697 T BOE PR 47 1Y
ROR
2.2 EEG -NF f£ 347 & 44 52 A

LA 22 S 0 )2 R TR KA RO
WREST , BLAEINERIE R B AE B 32 A% . 155 B
KEH 4> ZURE | 25 W0 ) PTSD 0138 52 95 SR AE S8 000
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[RIIEYT ( Markiewcz, 2017 ) , EEG - NF |14 B Fi#F
FEdt—S¥ B A EFE AR (Viviani & Vallesi,
2021) , FH-C I T35 iz 3h 5L R I 25 ( Mirifar
et al. ,2017) , 5B AMBLFR (Kratzke et al. ,2021) 25
J7TH

3 EEG-NF WEIRS5REXRRE

FE—Fh B B A AU 26 TR M B R VR IT
2:,EEG - NF M) 2P s R 8, —Jrm,
W A B Bl EEG — NF (177 22 3K Ho i
T Z T, G ER AR WL AR 5 —T0F
T, B T MR 85 R DA R #2816 2 R B ) 2 P
4% EEG — NF 5 H A ARE & B LA K — 2
RE] EEG - NF A HLH TSR WA T —22 1
g
3.1 EEG-NF &89t

X} EEG — NF {77 58 gtk w] LUH A AT 1) o
—RZEA K EEG - NF R —DhnEth, %
# EEG - NF &M 4877 b R iE el , By
EEG — NF i ep ) — 24075 40~ A Sl R 07 =8
AP BRI E S X EEG - NF WALR B A BB KRR
A

Lbin,2020 4E H— T ( Sekhavat, 2020 ) i 1+
— A NERETIINGRZE S 3k, F I A5 5k
BIORIIERESH, S K I/ R B
Al R FSINE R ZHHL, B TR IR
o JION, BUE RGHHIIE R R — R B2, 1%
SiHy EEG — NF {080 38 3 W 9 64T R 5t . PRI 4%
41 ( Wang, Wang, & Hou, 2020 ) | #& #i fils 5%
(Wang, Li, Afzal, Zhang, & Zhang,2019) , F £ K
Virtual Reality ( Juliano et al. ,2020; Vourvopoulos et
al. ,2019) i) EEG — NF Jy 2EREUS T 1RATHIRCR o
3.2 EEG-NF BRZEEGT &

EEG - NF f 2 8 ) 1] ABEAE ADHD 2%, H
UGRIWER R I8 H FATE VB  HEHR FE A5 S Mg
£ 3 (Mirifar et al. ,2017) LA R R BRI AN A
i i A S 2 R GE P A (Pichiorri & Mattia,
2020) . i 2 f; A, I R DE T IS R
REFF R, H 5 R, B B A R R dTE i
T, R SFIIRRN AR BB EAN
(Bielas & Michalczyk, 2021 ; Jiang, Abiri, & Zhao,
2017 ) Fii2¢: > P8 1 2 4 ( Azizi, Drikvand,, & Sepah-
vandi,2018) , ;X $6 A By BN RIBE 15058 T4 A,
HEAN & Ll fT EEG - NF 54 ADHD 4 & I
KM

XFIER AR EEG — NF 5 i R R WAE #17
R IR . 2018 4F B — R &8 X 7E
FRANFEF IR Y EEG - NF JE4T T B 45 (Azizi et

al. ,2018) ,Z5RIF AR, IEH MR R F SR
SRWLIY 45 R (Son et al. ,2020) , {H% BRI AF 1
EEG - NF Jy 228 T1R¥7 ADHD S&A5#¥5s , H Bk
VLA I EEG — NF J7 223k DA 2 0 e A (1 18 7
ROR, TA BE MK B IN EEG - NF XA 1
IR

3.3 XML

EEG — NF [yt 20U 43 B 2%, i 5 Fo H
TR A, KELIK, X EEG - NF F&£H
ARCPETPA S OB B A AT B k8 A RTRE )
AR LA K 3 W & 8] I % 26 &, T X EEG — NF
PR R S MBS R R (E BRI B B
{BLFE S IiRL A 320, BRR NF [ it 28 B 98 4 3500
( Batail et al. ,2019) BIAHEHFIT kA2 , 1 ADHD
ILEMES R AT E % E EEG A ¥0E M2 5 T
5% (Wang et al. ,2021) Jii — #l4 0 — /N5 R figie]
A B PCAS ( Aggensteiner et al. ,2019) 28, XS}
RHERKER KRN, {2 EEG - NF [¥)# £ #L 1]
BFEBEHEAMIR.

FA G AR B AL A R —2P
PRI, IR P B 255 AR B 38 B
ZHL . BIRNA R BB MR E SIS T —2 il
. ( Gaume, Vialatte , Mora — Sanchez , Ramdani, & Vi-
alatte ,2016 ; Ordikhani — Seyedlar et al. ,2016) ,{H}H
BIE A RN ENZ S EREARTWER ., 5
b, 20 P R 2R AN B TR TE A 42 R 0t 2 > AR
W2 F T AT 5% E ( Mufioz — Moldes & Cleere-
mans,2020; Nan, Yang, Wan , Zhu, & Hu,2020) , B1]
X SR B AR K 1 52 1 ( Kadosh & Staunton,
2019)

3.4 B5HAFENFEESEA

EEG - NF £ HAT 5 17 El 2 5H A %N
BRGNS T N GR s A Rl 25 R AR
TR FNIE AR, #F A LIS EEG - NF AR

2015 4R 1) —IE T EEG — NF 3# X 24 A
A2k (Tee et al. ,2015) , Wos i R AFIIROCR ;
2019 4E[¥—J5 EEG — NF BEFE I G A R0 2530 3% A
SR filt B 8 4 L e RA N R RS L I R
( Jirayucharoensak , Israsena,, Pan — Ngum, Hemrungro-
jn,& Maes,2019) , /R T EEG - NF 5\ 501l 2k %
XRHKA I A BB B AR IMIT R, R T MRS
EEG - NF BJEKG B R 7R A, 7 2020 4R Ry —
1830 (Sagiadinou & Plerou,2020) , 3 H T —14~
e THE R AR AR L5 T ADD F
ADHD JRJF I = HEHE, 2019 S — Tt X1z 3)
FBIF5E ( Crivelli, Fronda , & Balconi,2019) , BT
B - WA RRKE T RERZEIFEE T H.OH
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TRt RRE RN B R T P A AT HENYE T

F—Fh Al 47 ) B B 2 55 . F EEG A IMRI,
fMRI B S [ 40 ¥8 28, IR T EEG - NF Joik i
1725 (B E AL YR B ( Weiskopf,2012) , 1 0 E— 20 R
%% EEG - NF [t &AL 61324t 7 T H (Wang et al. ,
2021),

4 IUMYEE EEG - NF iz f AR B9 E = el R
4.1 FER A

SEH R T EAETE B [ Bl EEG - NF Ak T
W2 B gE, B e SR R ™ A KEMRFSERUR  H
KT EEG - NF [R5 45 3R 0 10 25 1 Fn e ger i
TR R AE, a2 E E D BT AUE B
XJ 7 TH R R 7 B (Omeje et al. ,2019) , Aif, 3K
$E4E EEG - NF LB BT iR =M T B
a5, M T — P8 1 FE AL X B S2 48 (Aggen-
steiner et al. ,2019 ; Geladé et al. ,2017) ,

SUE SEHERR 2 BGAE T 4R & S B ™ P M B
ETB AR W E WS SR FENA R TR
e, MARKENREEKY T EEG - NF #
SRR FAE BARE L g, B AT DR
FANTHFTEFI, B i BUE 4 BF 525 52 W #2815t Y
SR (Logemann , Lansbergen, Van Os, Bocker, & Ken-
emans,2010) . XUH B IRE P52 MK R BRIG T I
WHZ AP LW Z X E B LES, iR AR
T3l R X il (B 2 S BB TR B 3l 22 1 B R
B OXSR KRR EEw EEG - NF 3R (Loge-
mann et al. ,2010) ., EEG — NF F)I8 T 3R IR K—
Fork B THAR B —#, Bka T2 588
FORFI AR, R F e S
MZ % EEG — NF /R 5 —Fh D3GR B 1k,
MAER LD AET . S ARERE, EEG - NF B 5%
75 1) S5 TEAE A TEAE 2 B5 70 S50 I 42 B PR AR o
CHR L R ML o R ) MBI A
P22 0 YR IT B9 At Jy ¥ % 2 (Omeje et al.
2019),

4.2 KHAKFEA

EEG - NF 7£ ADHD B35 47 i 68 &5 35 B 3L
R—BER— B M AR AL, 3X 77 T AH X MR
R, —5 & FRTE 2019 FEHXT ADHD B NF J6¥7 K
BRI meta AHTUIPNAT 10 53CE (Van Do-
ren et al. ,2019) . REWAE WX EEG - NF iy
WIBCRITAGIS B T SR WA 4518 ( Aggensteiner et al. |
2019) . 2R, HFRIFISHE B FFFE (Janssen et al. |
2020) FIAHCHIR ™ EEZ ,EEG - NF K%
RIEFEE ZHRINIEE,

4.3 FRGEFEM
RECEE TH#ER EEG - NF 5% ,{HE N

B AN TE A E Brbr o, VSRR S5,
fuf VR B DA BT BRI BRI B KRN A
WTRERMIIE PP A RARYE B & mmEEE R
Sz ERE(Omeje et al. ,2019)  BRZWSE FIAINK
PR T 17k LS (Enriquez — Geppert et
al. ,2019) .
5 BESRE

BRI Bt EEG — NF i fF £ Z A3, {H 3%
A EAEE BN INGTIHRE R 1. AW
[¥] EEG - NF AR, A& rl g FAE B 4 . RAT A
ZENFER S ER RSP, EEG - NF
FEPR 22 R] SR PR T BB 8 LR, AR TR 2 > XY
ek MR B BB M L R T #28, EEG -
NF BB —FE B NG TR ER KB
T2 B9 L F AT TR BB SE o
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Electroencephalogram Neurofeedback:A Promising Attention Training Method
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Abstract . EEG — NF is a popular method of attention training. It has attracted more and more attention because of its advantages of safe-

ty, non — invasive ,no side effects and the great effect of combined use of EEG — NF with other methods. It has been excellent in the

treatment of some diseases such as attention deficit disorder( ADHD) . However, the application of EEG — NF on attention training is still

limited. With the expectation to the broad prospect of EEG — NF,this paper summarizes the key problem on EEG — NF, and predicts

possible future developments,in order to apply EEG — NF in the future better.
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