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Abstract

Cognitive ability refers to the ability of human brain to receive information, process and then do-
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minate behavior. Shooting events developed from hunting behavior are inseparable from cogni-
tive ability. This paper summarizes the relevant research on shooting cognitive ability at home
and abroad. From the perspective of external factors, cognitive abilities such as executive function,
attention and gating can eliminate the interference of irrelevant information such as audience and
environment. From the perspective of internal factors, cognitive ability is conducive to emotional
regulation before and during the game. The influence of cognitive ability on the shooting process
has its neural basis. In the shooting preparation stage and resting state, the EEG characteristics of
professional shooters and novices are different. The difference of central nerve can be used to pre-
dict the shooting level of athletes. Cognitive ability can be interfered by non-invasive brain stimula-
tion, such as transcranial direct current stimulation. This intervention can improve the shooting
performance of experienced or inexperienced shooters, which may be related to the changes of
EEG in each frequency band. At present, there has been a certain research basis for the cognitive
ability of shooting and its application in material selection and training guidance. However, the
core cognitive ability of shooting is still lack of systematic research.
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1. 7

WAAI(cognition) 2R FRAG AN FRIR VIR, B FIARIBHAY KBLOB Y Ml NTRRE. 18
AP A EA RSN L 5K UL A A AR AR A RE J A AR E S H AT 2
W E SO N RIS BN TS RE, XA IR AT DUE J& S KRR RIS A5 2, I AR, 3 dfl
OFREZ, BESCRAT NI B A AnaE. 1212, BgE. BRANE F SR TAmThEE, B4k
FEREM T, R A BRI B IR 2 BERE 0t TOARIRE J1, TIHAT Dh B 9 SCRCAT 9 e
PARCR AR VEL NS

S I R T R A Bl TR SR S OB RS M AR (B S ) S (5 R AL B RN SN T,
T REAAS A% o RUAS 240 B 11 42 11 5 A A B3 5 S sl A AT 58 e e s [ 1] e A 3h 5 2547 2
SR, ARG T HAZh Y RS w2 — 2] LRI TR, DRt i &7 B 5 ke i
Ko B AT REAE NI CERE O RE & R 1IN T I AR Bl ZERORE AT, KRR BETIEE & H B, TR,
DR AR 22 S i 518 3 ARSI i AR BT ILSE, TREAR “SRRE” , A AXM EM B/ R
S FUTEREATRNFIRE ST ? XA AE SR T R AT T Al DRI e Sl T R 0 5 T R
A B FAE S g sh G ER . INZkTE T FRATIRAS M PUESE, g B =5 5 0 i A T e ) 2
fi# o
2. BHERINDEE N TS EIR
21, SHEMANERENITHERT

£ (attention) 2 NRILFE M) —#B 2y, FF HZHTHE AN A 8) B EALER . f£RFBaT,
TEE KR BRI E VR TR AR, BTN RKZESR, ARBHRZ5) R

][l
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AR IR R, WA FIZS)IH X R PR E R SR WA E[2]. HEENZ, BERMRGER
(T, ASFIRE 2 18] 3 R A T A AE A AR R landE — IR 2B RE T b, S sl d iz 8 R i
TR IE R R, M A RS A R R R T BT IE R R3], X ARER
TG, 0T Re & T IR M BT A RE 1 22 5

R ME R R B G BT IR N T, AR T B 1 D RE HERR G NS BT, R
AT RE IR E T I8 R R . ERERTE S, TS BT HAREINT TP AT
Jith, HAWETEREE A A Hr RN, MBI A R T DU IR
BT REE4]. WFFCRIL, AR TPt 3 o F B s i ik a6 o 2 e AN [\, ATl S o FAE A
PRI B0 S o A e 2 TR, LSt FAEA WA RIS T S s AR B B SOfi A 4 i [5]. X Ui EH,
HEBRE A5 B LM Re St R S T 2 FUEM M E ZRE /). Foss S5 NTE R I — T SEI0 ORI, W HEAT
G e — NIRRT 5 R I SR TP, T AE SR i 2 5 30— 55 AR A o 0 2 R A B
HERIA AT 55 H MBI PP PSR [6], X A2 19 s S B A Bk 41l (prepulse inhibition, PP1). PPI ]
A KIHERR TGOS BT T 1A, X P 98 I mT ARG v =t — 2D, (Rt PP R LR R i 1 v
A [7]7] AN Tl 3 53 HERR TG R A5 BT Hae JI I FE xR o

BHRFINSTIMEERA TS ERERRESSEATREER, EAARENES. AELHZ50H
K. o Fiemitdizsh o RERe 7 o e m KREME L. K, 25 Nz AT ME
I P47 % %5 (Self-Generate Physiological Coherence System, SPCS)45 & AL I kit D ERE eIl Z:, 42 1
iz 3 GO BRI ZR AR B I R R F AKCR[8], S v [ BRI S i el ZE dEAT T LL B0 B AR AT, R
T S o e ZE OB E AR R OCTE B IR JRIR AR AT IR R, O IEE 1AM 22 R SRR %
P

N

e
FOE R RIEFAIKF IO EEEEAR 9] FERTATCBLIRS 2 NRLRAEROIRES . FEAT N ek F8AT B okIR

DLRCE H BEIRES, REZEP EH S8 GO A R, SIS TAEM T8 & i ek 5¢
BRE FLEIIG S ARG 557528 1 RIFOHRS I CEE[10]. #E—BH), 2 RMH%5 AR H
AR AR OB R DA SR VAT OB AT [11] . S, e AR, IREPUE R
73 BRAGC IR ZR T FE s OB 25 1) AR BT GRS TS 2 D L RO B R R 1 RO AR [12] . B
HHIWT TR B, R S AR B AT DA AR ia 5h A 0o FLE F9[13], DRI S0 BE 5 HERE B 51 TR
HELHIL,

TEINFIRE IR, 58 B AR T 4T 9 B8 I s AT The (Executive Function), — A a4 4%
il AT S5 F 40Th e TAECIZ B RIE DA ARG L A =55 T R R 43, 18 43 Al it Stroop T 25 5 Flanker
f£45, More_oddshifting (/) - AHEHEH)TF55, N-back 1T 45 A PV A0 12 254T 55 #EAT I B [14] [15].
T B TN, BAT D e 3 B S BORMEINIZ 3G 0%, 1 A (112 30 U 2 30 H A R 22 1 4R AT DI Re[16],
S IE R — TR LLF UM 283 . SR B 10 BT 95 K IRAE R B4R 4% 300 ) 400 = Fb fty ) k 17] b
(Inter-Stimulus Interval, ISNZ&1E T, 5o & 5 4110 Flanker 1155 & E 4T 5 o T4, *+F 2 44E 5 300
FI| 400 == FP 1) f) ¥k m) b S o 2H LU T R [17] . 59— BUE AR ot R B8 N-back 145 5 4t K 81
Joo%, {H Stroop F55 E G nT AT i R BL[18]. —R&IN A, Stroop 414541 Flanker 1155 J& - 2& 1 3 1)
MR IR BN AN EI A AT 25 [19], £ BRI, AT T A8 i) 35 T I8y e o) 428 1 s 20 5 B e RO 2R R B )
X 5 R G0 ARV & . B, B E 4G H SR, NS U Ao §E 7 & ARk
ARG, A0 R P AR 2 T A A S g 7 s e S o G 43 [20] - 17 4AUA T A 8 v P 0 i 42 i gl ]
RETEIX AT BURFEAER, RIPAAT Dy RE -5 50 o (¥ 0% 22 W1 LAMHERR TG 06 T30 10 A FE SRk

ZEEPTIR, ERAMTER S FEME AT CLHEBR A . B SRR TF . IS, T
DAFERR R BORAS B R SRZSAIMTI. $ATIIRE 5 5SS 2 fad),

&
Hil
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Figure 1. The relationship between cognitive ability and shooting
performance
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2.2. SFRINFIRENBIMEE TR EA)

ARk, X v Th RE B W 22 - B 5 B i L (Electro Encephalo Graphy, EEG). Ih &M 3L 1R i 1%
(functional Magnetic Resonance Imaging, fMRI). [ixi## &l (magnetoencephalogram, MEG)% . X 461 %2 F B A
FIFHRZR W A S e o B S a2 A B 2R A Al . e, fMRI BLARTE 25 18] 0 R R i e, (HHL
RIS 1) 23 B = L ek fi 4 TR] 2 0 Fok 3% 50 452 ] A e P AT AR AN e i 2 AT S 3K 7 5K, EEG AHEE fMRI g
% SN ML Bl 13047 Sk R AL B &, B EE N, EEG W] LAEIZ S 4 il #2 sk R
SHHE, T FMRI AT MEG T2 25 B 7E [ g (AN AR db AT DU, D10k 15 S A O P i Dy R A 5 3 2 DA
EEG M. fEIGIKCLAGEF AT, s e m] DRI 43 LR JLAH: delta T57(0.5~3.5 Hz). theta
FHE(4~7 Hz). alpha 1i/:(8~13 Hz). beta i (14~25 Hz) Al gamma 5 4£(25 Hz L E) [21]. H:r alpha 5
M S A R A HE DG, beta /8 SAE A B AE KR A0 G, 1M theta 19 A0 JIREAR AH ¢, gamma
TR E RGNR 2 ThAE, WG AEIGE . 183 FEREACZ A [22] [23].  H B -5 A ¢ 1A
W E L AR, H— RSP BT HOR R, X M R OERESH K H—
o) J8 0 R AR B G K S AT FL,  IRASH T AE Bl 51 1 T e 28 T RE SRR R

TENER ST B B, @ P b st s 53 -5 S o B T PR U AT DASRAS AN B B RRAE o o, B FAEHE#S
S B, A a) T YR A A R TP R D R A XSk Ak B i A AR R R, T b S 3 U S
£ BEEMS TN IS S, SEBL 7 m iR [24]. Ll 111 alpha 156N beta TiEEZERL
AT XI5 B AE R TEE B B T35, theta 9 ARCEZGUT IO TG SN B g n[25]. 5 AME #5830,
IRV G5 52 22 ¥ alpha 156 AN beta 153G 3, {H2 A1 alpha 1560 beta 1564 FITFEAIC, S8
T AT A RR M Z MR 22 [26] AHECSS T8 TN S, Tkt 585 A€ alpha A E T
1% B9 548 4 56 25 [7] 25 (Event-Related Desynchronization, ERD), 242 i b g [X - i - THH [X A5 25 56 2 (1)
RS, R S AR R [27] [28] [29] [30]. b Sty 5 A0 i (R B AR 1) alpha F5 485 2 . 3%
S, T A A i DX PR B U R R ARG 58 [31] [32], R 5T I 265 [E] A A BE 2L, AR Sl A A e Jik gt - [X Sl A
B X IR F], HAEK alpha FiEEAIME beta 57 b 1 20 i S (T3) A b 2 4 (Fz) 2 [ i AE 1%
(Coherence) 1K, fE 7 alpha 5 b 1) 7e o A R R & 2 (R AR TP REAR,  7E1IK beta 7 b D02 7c o 5
A e 2 X e T R AH 1 SEAIC[33] . kit 7 SR AE A 2R ) theta J9 A — PRI THE, AT
i (LR A AR B2 J2 1) theta 5825 2l 552 5 T8 T [34], BR PR AT R A2 Hh e iint (1) theta A1 L 4EIS 3 A1
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K[35]. WABFFRI LG 51 4E alpha JTEEAIK beta 154 EAEH L DR, P3-C3 &R
AL S B BT Ra T [36]. K beta IR ANFLL EE AR AR, S5 T IR S, R
FPESOIRAS B T LR F[37] [38] M7 T AEAE &G o i e AN ROV SE &, A 2 1 A ERE
1, MRS A ST A AT PRI [39] . AT TN AR VR S )RR EE /KT, (ko a7 5
M ) A R S TR SRR I % [34]

FEREARET, kil GO L FARA A o GIAnE 22 st DX 2 i JE st X 22 it IX,
JER R SR, AT X, by B3 R B eR A D RE SR, 1 HLAE theta AT alpha T EE
T P I 2 SR R ORI SRS [40] 0 A I TR 1 S5 25 i P 9 AR AT S T vERA FE O OG220 beta
TSR EBAR, AU ANTGU L U AR P 2 8] PR R4 0 R ARG, DA D 4% 1) LAY BE iR S ot SR B
I RlRE, S o A BB R [4 0] o XA KT T2 B b A ol 53 IO NN 5 T IR DD e, 38 P RE A 17 M)
gif. Fhh, A KENBE ) FPS B dr R SORTT FUR ShBE AU A21E,  FPS S v I ZRAENS 52wy I g
71, RFEFETEE AT B AL RN A i B 55 (8] 2 A (T REIESR[42],  JFIE IR 5 55 K2 Jt (PHC) . AR A&
JEGE B 5 (ST) T (SPL) AT MM i 1) SR L [43] 0 £R LRI, Wil 2 s, b i 7 5 50 8 F 10
e 2 BRI AE S o 2 B BOARS AR S TS 9 X0, TSR A X031 308 e AR DR R R R R
U ) P A 554 . T, E AT IC R R AT NSRBI TTIE R I Th RE AE FE X0 To VR AR S i is sl i) AR
W T AR -

R HeFRHORRLEAG, W% |

it
Ipha {5 AL IR i
f; p@’gﬁiz;ﬁ@ || RSN CRLIT S i
B RS “)#alpha 1

W et i || SNSRI M
B TR B 5 156 theta 15 H 5

WL B
beta 1T

A FTE R ARSI X GRS sk
Al I =S [ - [T
B ”’;?”E i X 5 ) {iKbeta i 5 | | Ll R

vs. G

53 DX (I 4
O AR Z RIS

REEREIR I B
KINTRERIZ4 )i | ]
NPBREARE || - | EESHE
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Figure 2. The central nervous system difference between professional shooters and novice shooters
in the preparation phase and the resting phase
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3. INHIBE Q#8589 B A RiTAE
3.1. ghEgEHHOTIR

FEAE SR, 2 E NI EAL, B30 A 1B AR AN SR Z 18] 12 Ok, DOEIRS S
HIRE ST 387 EOERE S oG . AW TE N, R BRI ST sk 3R BL,  FEMaia 3l 0B i IF-F
SRS BRI ZESE, TR H QES IR I Z R [44]. SHEVEN— 0 REE ST, O BRIRES
AARIRE /1A S EOR, TG BRSO BRI RE /TR0 S . BRIk, 0 5ol U H BT RN BE 1 AORIE FE 0T
S IEEh GIEA . HEIIZRIR 3 5 1RA,,  AL 3R b R AT LR 214 I R 2 .

350 PR T DU T T S o AR R, A 3 PR o AN AT 55 M SR AR i B S M T ) 4 SR [R5 A
THEm AR I[45], XL lhteh 61, FRrt i alpha ISR E, Zo N AT alpha TSR E AT A
AR A S S (0 i S [46] . SRR, Tl Sl R A2 alpha 1 AR g R AR AR P A IE AR 9K
A5 5 FE) alpha =55 5 B2 AN HERA B AR SUR DG s TR T TR, A I 1) alpha =1 fek 5 FSE R AEAf 2 F I A
Ky ATRHGERE AR, B AR ST [5] . SR AT RES2 MK alpha A& Rk EE R AT 9%, & alpha i
VAT 5 )RR 32 B 45 38 SUAE SN TR ZE RGUAH5R[47] [48] [49] - 3X R M alpha TIEBESCFf T & /iEE,
AR FE AR 55 AR BRI 2 b R 4% B B I [28] 0 X b ot AR, b i AR B ) ik o i 1) — B804 A B
W 2% B A2 A B R SR A IEAHR[50] [51]. 11K beta #5405 beta AT RER ARG, 2 )R(E BEG R
b, RS BB E R AR, A o A T RN AF [52] . A BT FUR WIS S B T, beta AN
I gamma 5 14 3 P52 AT 56 ey v R 2 1 IE AR 9K [53] o T 50 WT LASE 90 B A (BR8] () gamma 550, 410
il AMURE ) gamma §53[23], alpha TN beta AR ECR AE ISR S Mz 3l 1 T SR R [38]
FE BB SE(Virtual Reality, VR)PAEG T ATt SLAG 0 7E & B, alpha 19K 5 B RAG,  Haaslamiil b 5
TR RE SR, BET S i AR 55 1 BRGUE LT [54] -

| ZcHiffalpha
T

| filiHTalpha
Rl

TG 2 Sl By

V)i il
| alphalﬁ@ﬁ

=)

Uik = 1 beta 15 L &

|| fRgamma i
e

Figure 3. Predicting shooting performance based on central nervous system EEG rhythm
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3.2. SRS TF(RHE

AT AT, S UE 26 K SRR I AT A E R PR S RIA K R HEY), —J7, A
FNREST P RER . 1188 AT DRSS o] DAHERR TE o015 BT, R IEAERHAT RS AT S, S — 07
T, WEIRE AT LA BhF A1 2E 10 Kok FE . Bl A IRE /1 B A LAl DRI R A7 & mT LA
BAIT-TR, EFR O KR V2 oA M Th R T T0TFB, ] an 22 P B R80PI
22 P ) B [55] . Herpr, 22 B9 HL 7 (transcranial Direct Current Stimulation, tDCS) /& —#h 76 61 1 i isi
FEA, EEA WL T WO, AT IESLMCHRE B, o @ B k. Skem FcE w2
BRI, FENRIERA G A= L E AT, T T RESE I K TE 2l 5 S A 88, AT 3 1 15
R B ST A 1 1 H ([56] . 1B N —FPAER A B0 1%, O KE G AR IE I tDCS 2R %4
[, tDCS IZ4 R T A MR BN LLANIDCS A KON 3 BN B P B RRIER[56], HL77 7Y A (1]
B, KR 2B IR S AR TE PN SZ T ), WA S RO R RI R, H AT %A tDCS i
IR KA R TE -

s 4 firzs, tDCS W] LARR i LMV S i ig 3l R AN e F 10 o R . X TRl diigsh i, whisk
BH, @I /)N AR A 45 - (dorsolateral Prefrontal Cortex, dIPFC)3 51 347 BH W% A1 91 4% i e il i, ]
DLk — 4 A S T A I s R G [57]. BT, AR RN LE tDCS THlE, S LR
FBA A H R s, b 5 A — S0 Fre st r g5 o m 7 2.3% + 0.65
(Mean + SEM, p = 0.018). X TIR M2 M A2 ERESAHEY, /NW7EIZ 3B V8 A7 o
LA VR, XS T I A% O ThRE 58], % /NG I T TR AT Bk T i n RE B, HEm AR s T S
45i[59] [60], CHEWHFURIE, LA tDCS [FIBHAR AN AT LI 3 N B ST O RBOR, X0 ig 2 B e 2 > &2
REF[61] [62]. HAMUABIAEKY, 7E dIPFC LIBIH% tDCS FI LR mis sz il gt /1, 360 s /R RHERF
R4 111347 [63], I AT HE 5980 F-30 1 FR A K

; s R i
- B RN
@ R IE B8 S %E
BT *
i REERFNGES i
| AT i

Figure 4. Transcranial direct current stimulation improves the shooting perfor-
mance of professional shooting athletes and shooting novices

El 4. ZmAERERIMES TSGR EHFOS RN

XS doE T, tDCS [AIFE AT DA S koo b by okt M0 5 ol A 55 BB AT LA S S3
d I E R ZRE HAA A shiz il RE R BIHG0R,  [FIRERD, JEI 2R T BT Bobt m  Fnfe o thm] ASR
Sl T BB AP [64] o A7 WF IT B S e Lol o T R AR R DA M dIPFC 2 2 N AR P d e ) XK
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Bt e LLA I dIPFC AR PR, HE_EDXAENBAMR, 6 5 bl P AT T 10 45 RAR MR T4 01 dIPFC 7T
DA et 6 ol T (S T AE A B, W T [T X B ool 7 (19 EEG #E4T 713, U beta Ak gamma i
i B 4 tDCS 1T AT I R [53], beta MK gamma T A L35 S57E R ARIRE I A 5%, Xt dIPFC
) tDCS TTlr] REd s 1 5 W FINRIBE /7, HETT S A OHERR RS B T30, X B VR2 A dof T 10 5
TR AR A R B BRI E B 10 H At ot 000 H B8 S 22 A RE ) 5 X 75 222 i DX X SRR B
PRI oA SR (R F 70 0T DA 7o A, B3 tACS S5 S e A5 BN FAd R O v, e B R A
F T g 2 I SR LB AR ST AT 1R I K e 2 1)

4. RTHEREINNENNIEE

I SR IUIGRrR, BB RE R > R th AR R DA RN BE 70 (g i, b S e 000 G RS
IWHIRE I IR I EER,  RILAEIZ N ST . INZRRCR BTl 3837 (0 A48 55 05 T AT 80 1% 25 FE A RITRE
TIHIFEN . FE EIE 3l GOARIRE I AR MLEE T, AT S A 2 Tk BiR AL AW FE R, EEG fE I [A]
DR LAY, BAESRPHR EAAL, R Z HABARK AT, RRESAEL T
IREPERZ L ILSR(IMRI) [ #E I (MEG) S BT SR T ECIARSGIIE 7T . L4ER, TR BN R AR 12 3h B i1
T TEZ R, tDCS. tACS A& FIT BU AT LA o503 1 A A K0 BE 0 HE T B2 e 3 D3 iR R L,
F AT 87 78 2 A2 0 B — il X AT 2E T IO HLER W 7C, W DAL, AR SRS - JC G o A S A F) 2 3%
Y ) 22 06 X 18 e TR e WLBEIE 0K S0 T RS 9 I FH 2 9

SR, TCIFENFAAT 9 B FE 30 A S8 rh ik o 2 Al ) Jly P AF 90 B 25 A 9 SR B 0 %45 B 3L TE
EREAETII, IXEERE T E BN REST a3 A — NI RIRE, IR Z AVONIF I DS 2 4R
SRS oCHE . ARIIRS S 3 T & LN BE DR S e A F AR, B AT S ok S i A 2K
BT RICRTE 3y “AE1E” , KRB R T KPP & E RN IR ) i ANE 2, DT e it iR A
OO PERINZR, R FARZ ARSI E T “RRSE” MMIRAZ . A2 0t B it ZE AR ORI BE T
WRLEETRENE 7 H AT AN AR IR (R AT 22 (K RN L RE [65] 0 S i R iH R — I A RIME 55, (H A2 H
THLRARX T AR, IR G o A7 s i T A2 ST REEN, Sl R Bish i ] e 3 25U o ST B &
MIAZA[66]. oD S oy Biah 47 2N J5 T, I ande e B AR E 1, IX AP AR RE VE 1 52 e AN UK AT S AR
WIIZR[67], WA INERIZIRE, EIRHTFC /NI tDCS T HE 2k TSR B . 4k, RFUAIL,
SE R PR A ) T LABR o 3 i KT [64], X SR T SHARAEAERPIR L (oA A, IR SRR 1)
B IR ST I HE R ARSI, TS X LN, IR AR R A I WLAN B3RO 58 A 1 ol A A
ST R DR B [68] 0 P TR I TR PRSI o E S AN TE AR, PR IRt S o IR ATL AR 42 E 0 th VR A
dTREERE Sy, WD, RBUER R RE ST TERIE. TSR #TH8 BoE fE 0 AR 4R Eh 1 1 1
AE155 . EAR H TR XSS AR AT SR I, (HARSRZ RGEVERWET, WRTPg, HdiaiE i
VARG, A S A BB, R IR ol (XSS N RN BE 77 S5 i R S A Th RE AN W] 73, AR AT LLBE T
Sl B SR N BE J73Z — A% o [T R X M AR S P ORI 7T

5. 45RiE

AR, [ P TR S B AU A RN BE T B0 FUB T SO R R R TN SE IR R R, 45 E)
TRZHEEWER, (AEW)R I EREERET IR0 = . 183 5100 LR 2 132 200 R0 6E 1 1)
T, INHIAE S G ol T H B R A LA 2 AR B A SR, AN [RDS B ik FB WE T4y I8 3h A AR BE
SEAE T T B T2 R A R S AR AR N R 0 i L E T AT DL R T U 2 e A T EE AT
DURPERIRTC, XSS SRR A R Tiash IR, INZRIR T, DAKELF 3R K55 Rxs T
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