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YFUE, HEPAMIFAT A BTN E R S i W
B il B 58 B8 B L R BIA R 3800
21 ZEHEHERMNEFERSE

e =WAb e e RN N = NS BE i R
FIMG . TR EEN L%, EHizdh
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R 25,
22 EHEBEHERMIBIZRE

PO R A AR AR A R 1 O B (S K i
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TR — o (BRI A SR AEF B, 76 B i
2 B R T = )| By = W e Y 1
IS (X, FhEE, 2014) AKIEAR IR 70 B i
HIWL 85, 12 B 5L AE AR 32 R B B ) R I LT
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s WU By | I o W R SR S el WU 5 G e
B, 221, 2006). SR M B A TR A BL#SEH 8 3 %
F A2 AT TS Ll HHR S B RE A HL
i, T B A A DG U ) BRI R AR . R
AL AE, oA DL ST ) 2% S 28 ] LABIA
FRFRBAERTE R . X EFH ISP AE il
R —— DU ST DA RS R IR B A AL
51 NHEHAMERESHEES

ANTERS N ez A EA B, 7]
n, AR E bR G R G R AR O B - S 2
&3 HAE 2 B, B R E AL A
AL B R IRFX —RIM . RITIAD RIL B
R AT AE R AR D BU LA E (Mattar &
Lengyel, 2022), 3%J&H T ABENA BRI 12
SR IS MR X R — S i &
SURFIERI SR . RS R S R T, 2014), FEAETE
IS TE A2 A HE e A S SR R B R Ak (5K
B 45, 2013), AW T RIEM & — T2
AN, 7R A D EEARMIEL T, AW
PARAEAS HEAT 70 S AU, I B A bR 2 A Al
LK Hz AL R BE ) (Radulescu et al., 2019), H
P DR AR E S . ST . R Y 56 Rk
ST S N YRR AL, ERREBEREER
AP IR, A BN LSS A . 25 1k R TR
By TR AT Az AR B B s b 2 7ETHSE R W R
DU ST AE B vh ) S5k 27 2 W] DU A& Ak S X TR
FEAE 55 0y Se 5 A TR AR IS il (Lansdell &
Kording, 2019) 38 izt ¥4 DL -7 4k 2 ) 15 (4 45 4
AFIIR, AT IR 2% 5] 1o 18 rp e Rk 7 R RR,
XS A B R, MK A R LB
T A RRAE (LU AN A0 38 18 3 AR AE e i T B
FURFAE), 5 AL 5 ARG, 82 hn st SR Ak~ )
(Radulescu et al., 2019),

ARSI AT S5, %IRRT M 5K
S, AR A AS [ 2 R AE SR AR AR R 1

JiH(Tenenbaum et al., 2011), & 1 H AT/ FYFPIR
25 I R B — Fh % R 3R AR B 20, Kemp Al
Tenenbaum (2008, 2009)%} 5 ST &l F1E 1k FAF 2
filh b 1y 43 )2 DUt 7 82 A (Hierarchical Bayesian
Models, HBM) 2 40 {n] /& B4 i 45 3l o EL A AEBL 25
FOIE =X R R AT IR A ST G B, B, 3. 4%
P A R AR X 25 M BT L3RR N I, JF B
T B 2 0l 5 A IR T LA 3R Jhy A X AT 2
R AT BRI A . PR ES IR T T AR
BHEHIER, WS IMEE s RIENIae/EN
B, A AS Rl G R B 1) 45 SR ERURE i T A ()
ARk AR, R A s i G AR B AT 55 PR R
TR (Vaidya & Badre, 2022), JuHEE 4
) P S5 AL TR 20 T REAR ] 1 B 2 06 R B TR Y
FAERE ST . HBM L BE T2 2 3 4 i B SR 20 A
HoAlb {77 BAIE 20 v e, ATLLIACh HBM O f#
DT xR B TE S R IR 2= S . 73 4b, Lake
5N (2015) 58 T YR A 25 > b 1Y) DL 3 A )y
2% >] (Bayesian Program Learning, BPL)®& %7t T
B RF4F HR 4325 (one-shot  classification)f£ 45 I
BUAS T AR R, £ BPL AL,
MG FAF A5 2N 0F, PR W 4111
R G R A LB FA4F, B FE S M. BPL
25 ) 1) Se 5 e 1] T £ BRL 00 RAE, 3B T ESAE SR
P 3K 5 N g 3 ok R A TR B A 5
FAEHEATRR, DA TE 7 1o ) A BRA 36 R 9
WS —3(Ho et al., 2022),
52 RELENERESHAERIEMRI

P55 R GBIV T 77 A S B S PR SR AE T
DA R, FRINAR ST IRAT R 1 A 45 0 46 A5 25
AT 5 AN KECRE, B2 2218 Hiz ki
#(Garner & Dux, 2023), SR AR AT IS HUR)
FRT DUnt-HHESE, BPL AR50 ik A R L SE A {5 A
KATHMBIEAA, REE2E TP 5 M &
W 2% fif P T [R] & 9 [A] 8T (Lansdell & Kording,
2019), B4, HEMGAERRSI, g% X 1L
BRI LRt 12, R B U 5 A K4
Myt R . KA RCE B IT R RS, miAs
4 H %5 #% (Variational Auto-Encoder, VAE)fifi /]
FH B G Bt A (U SR ) K A1 BUAE B 4y A 3
[ ARAE (9 B AR 1, i i g (A WA A ) 2% > A ] A
{1 4k F5098 25 [8) 4 B AE 7R (Dasgupta & Gershman,
2021), VAE 45 I i 254 b s B ke A 1 )2
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RAHET PR BRI 2 R fE B4Rt T
ML, ML= A4 I A S R4 FE 2R, X X
{5 BT R, SR R AT R TR Y
BHUESE, PR =2 P T m U TR
(Lake et al., 2017), 73 4b, A =X 4t M 4%
(Generative Adversarial Networks, GAN)J& i —41
XL M ) e 8 ) % (A ot AR S ) A B, 38 i
A s B R AR 5 TR TR L A ke B v A 1 I
i (Gershman, 2019), GAN 25 Fisfb2: > #lig
H B AT 3 & —PF I8 %K (actor-critic) 2R 44, 1 75 43 1
MR BE S 1 (1T 3 3 S H R GFE ), XERT
1B 3l -3 4k 51 43 1% (Yarrow et al., 2009), it
UL, 128 BN A AR, WA IR SR B Y
LHLIE 2K KRB AR 588, HEZLR
F&E LR BT R A R0 2%, it
Kt O E S E R 25 R PR i ah R S8 B = . /RS,
— i EE T T R L 0 B 2R 2% B A W%
it #% (Transformer) BY 1 B, A B 4 4 4K 2 B
AR, KRR o Ak, it — 85 A2
T AMCAL R G R AR A TR I 4,
2021; McClelland, 2022). 3T #5 32 08 H 09 %115 Al
i ChatGPT &3 T Transformer ZE¥4H % 1)
— T 25 A AR T

WEE T S A FEE I R . T
SRR A PR 2R AL BB A G R AR R R 50
AR 0 P A B (R T A, 2014), — 5 T, ¥
IE R U6 3 5K M [F] — 28 531 BLAT e [7) 31 B4R AIE ok Ul B
W& DL BRI SERRAE A AR IU] . B fE B B2 2T vh
He e > 4558 43 2 38 3 N A 30 F AR % 4 S
Mo MKHR FRAFEFE I, 507 1f FRAE 40 R 37 1 [7)
UERAERT, HRREE B A REOR IS . J 1R
SR MEAL T ) TR T R SR AL, R 1 J 0 &
G FRAE A A 90 B 5 A28 |5 Eom T
M 2%, e (s B R B, ARk ]8R AR 7 X
WA R (RO, Lk, 2014), 55— 7, J5
TR A P TR IR T S S R R A R A
R B AT O R AR Y . BRI N SR R[] A
CAC T A e SR R IE M IR AL S &, Xk
AR B ERBU R AT 2 B A 9 B A AT
Z ot H o G g 20 ) 25 AR AT X B v I 2k
(Al-Tahan & Mohsenzadeh, 2021), XUl[EK: VAE
5 GAN MRS AT R S . 28T Bk ATBFSEY
2, i TN B, RS LI

— R PG RERUORFE ? WRFIE R LAY
MR, 188 GUB I ZRRILLTE, BT 551
B BOE B TRE TR AR, PG SRR AE AR
BRI CERLT VAE Fnhdia SR L2540 (e L i)
HAFETER IS ICIZH, S TEBME 55 T2 TR
B A A AIE SR, SRR A
AR REIS BB H AR, 12 3h 5P S B AT
W22, KT IIE SR P SACAL b e R S AR SE )
FAEHEAT R CELT GAN MXPiaE J5%), %
PHEEREE . P, AR EEFE Al AR AR
B4 3 X JE 082 2l & ZN T 3 (4 T BEHIL A,
R AT B T A 25 S BB T 118 3 & SRR

6 NESRE

6.1 ML

FAES A R RS & RN 3=
TR AE T B AR HFICA RS Wy T, SEHE
LR G HRE M A S SR R AL R AR 2
NIRRT P s IR . BAR S His
Bl L G I FEAR 55 ] B 32 AR 205 1 S TRURN o it
PEENIR W 7 T, H 47 AR 2 B 2 R B T
ICTCHY SRR A 3fk . B S PR AU 20 5 2 T
SRR T 32 3 5 AN e DA S I 25 A PR R AN B
LA AR SRR, R LRAENAF B T B30 5t
Lol FR SRR IR AT R . M HAh R R AR
AR IAE G RK IO RE PG E X, 75
RN FE 202 255G B AR RRE,
FA SRt g, b BRI XL A e,
JEERIZ BN 5 Rl MR TR 45 . BE S DA AR B
TR fiy BERR T 36 5038 3 % AR S HRe i 24k
FAEALH, 5 )2 8 4 DO o 37 DA 6 A 28 A R 8 A
RS RY  B A AR R UR, R AR S 508 3 & 5K
A2 b 3145 A RS Ll R S B RE R pL ],
VI — AR s sh T X AR R %, S
T UM A B R AR R R W], L&KMz sl E
AL AR B LT A g, DN R R T
G55 FRAEA B T8l 20 H 5 H AR RT3 AN T
%o T FICAL AR %018 Bl B A A R 55
BN S 20 25 2 AT E 44 T A, L 5 DC i
ZAT 55 R, X ECK A B Fis sh RUOE S T 45 3
)25 Y AE O 9 8 KO- T IR fiE
62 RBH

AR, & MARFHORWTZN A,
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WRGHL . ELLAN . DIREREILIR AR 5, X Fsed
1B 3L N R O S R T K A
MAIEIR (RS2 4, 2023; BARME 2, 2020),
It H, BEoEE e VR RE 2T 15 i E B D0 1
WA TADBIRR(EEE 5, 2020),
(DFE R ZUE 46 7T, 5% 2 X 1 DA K ik
S5 KR RE A BE 43 BT Iz Bl 5L B4R N AR B K Mk
WS FRE RIS W RBLZ MM LR, dEMHE R
T 4% 38 & FAR BN A F A ZBLE (T L=
4 2019; Bilali¢, 2017). X B EEIHE X Frafhiz
B A FRE R A SRR S A S AL R AR
NHTZTE R o i 5 55 A (2022) AT FiTes A= B
W7 EER, 5% K eEA L, RERiE g i
FEH 2 TR R N S Bh AN, XN VT RE
22 B T A0 T 000 30 5 T 003 5 22 A O A X
MALEIVE R . A, EEE R —EEO R ER S
WE&SRAE D REE B OER (LR, HEE,
2019). TiiE T FBIE R B TG 2 48 0T BE A7 76 A 3%
$(Pulvermiiller, 2005), T 2245 A (2020)iEH] T
T £ 32 Bl AT R T I R Bl A i T 2 ) G Bk
R, MELBSLIE RS 53EN T,
Bz KW BRI R 038 30 5o T % 0 s
R rh 23 R I O BRI B R G RNE LR GE, XD
BIEIE SO 15E L RHLH v REF R RS . MR
T, FREAK TR 932 3h B s Tt AR
S HESAE RGNS 5, X &R
AT FE SR W A T SR AT A 8 4 SR E Bl A 2 T Y
SERCLL R TS, PRk, RGBT 55 W] LU &
5GP AR FE AR — RS sh 4 56 6 L i g
A B — B B A AR DG 10 5 15 0 TR T BRI
QXM E S A L RFZ RS A
S HT AR A0 S B Tl S M 1 SR A1
(FBevb, HEZ#E, 2019), HE&FRMEME SR
TR, A A S 3 o B AR A B 1 SR R i 22 B T K
1, AN T2 5] & B R 58I Bl R A i AR
b o MR B BRI A s, ARl B A 0 J
B3BBG S RAT Y, A [6) 0 IR A2 B S K
WAL B AN A W B8 38 B B s 22 5, AR
B PEBIR A NSV I [ R A A A . B
AR ERE A —E, A S IR B Bh (R R 3
fili (K IRE G5, 2013). SRR BRI AHC T
FELARHE SR SE (R BN 2 00 R AE, W5 Bk 25
TCR M ML SRR FEI R 5 RAE . %

o 510 EROG, BEar RS2 B ik 22 56 77 1
Wl USG5 RA RS . 7 500 HAAHE 2
fifi b REIE A . RSB SIR R (BRE, T
Az, 2014) N, TeFBkis sl RO T8 AR
%, BRIRTHERKNS 55, FZAMEER
BT VR . B 2 5 B RE K P B, e T
SVEREBARHT T S 0, ARSI 2R (( T AR
45, 2020). FERAFEDH 8912 3h 51 K AR 1
B PR EEH RS 12 3 2R 50 00 A AR B, AT 368 ol
TRz 3 0 AR SR 2 S, RS EOA
BRI

BN, BT 5T 23 i DA 22 UE s ALE. B
WHIBIE P70 R T 38 808 3h L AR E
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A PG REA, SRS 42 PR S8 Hz 3
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Cognitive superiority of athletic sports expert and its formation mechanisms:
A perspective from automaticity and abstraction

CHU Xin-Yu', WANG Ze-Jun’
(' Shanghai University of Engineering Science, Department of Physical Education, Shanghai 201620, China)
(> Tongji University, International College of Football, Shanghai 200092, China)

Abstract: At present, the mechanism by which athletic sports expert acquires and transfer, refines and
updates their professional knowledge and skills through long-term training has not been clearly elaborated.
Based on the expert-novice paradigm, the cognitive superiority of athletic sports expert from the perspective
of representation learning is mainly embodied in attention superiority and memory superiority, and the key
reasons for the cognitive superiority are the automaticity and abstraction of the knowledge and skills of
athletic sports expert. The abstraction of knowledge representation mechanism of athletic sports expert is
discussed from the perspective of generative model, which provides a new theoretical basis for
understanding the cognitive superiority of athletic sports expert and helping them break through the
cognitive limitations.

Keywords: knowledge-based system of sports expert, representational learning, automaticity, abstraction,

generative model



