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Abstract

In complex perceptual environments, how humans efficiently extract key information is a central
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question in cognitive science. Ensemble coding is a crucial mechanism by which the human perceptual
system rapidly extracts summary statistical information (e.g., mean, variance) about a group of simi-
lar objects, also known as global perception or ensemble perception. This paper provides a systematic
review of the definition, cross-level processing characteristics, influencing factors, and neural mech-
anisms of ensemble coding. Research indicates that ensemble coding can efficiently integrate low-
level visual features (e.g., orientation, size) and high-level social information (e.g., facial expressions,
identity), and exhibits cross-modal (visual, auditory) universality. Its processing efficiency is influ-
enced by factors such as attention, stimulus quantity, presentation time, and individual differences,
and its neural mechanisms involve the collaborative action of dorsal and ventral pathways. Future
research should further explore the multisensory integration mechanisms, neural foundations, and
application potential of cluster coding in fields such as cognitive science.
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1. 5|15

TENBFTA I E e 5 Wit 5, B ZIRFEEENEE. T S A MmN, AT
ARG WA AT PR I TR RA KD R R, s ELVE R SR OGS 2, DUSEIR At 5 10 0 K
SPOE N, — B AR S AT % 52 S A O 1) 8. £EBFSm Y (ensemble coding), 1 y—Fi ks &
BERVREINLE], ATV — R 7O R

SEFEGR AT R 2 ANATTRE S Bl FLvE A SR B — ARG S B S it &, Wy 22 BT SR R
71, AW E K LR . 4 &8 (Haberman & Whitney, 2009). X s B & 46 AL HIH o0 —3E
R R, AERATTRE S TE Ly BT A I At T b, RO N B OGRS I, AT B8 we ROk ST %% bbb K
RGBT BARICI R b & B RGN MENERE R, (BRI T AR E R G 1 E 2
HuATFIME -

SETERADAE N — FhOCBE R B AL, 72 NN o Rt A R b R 45 B VE R . IR A A4
FERAD ) 5E S B2 VO TAREYE . 52 DR 28 DA RPN, AOUR BT 3RATEE AT Hh 3 A\ 28350 R 4t
BIESVENLI, I8 REAAH S A 70 R0 S St B B BER JE RIS IR 5 . Rk,  ASOR XTSRS
MIAE DRI ST AT RGLER, DAAZ AU iE— 0 K R Tk ) & .

2. SREADHYIE X

NATTRT RAPRIE L7 fff B2 — 2R AU G RS G vt s (U 7 Z B P38, X R H e 3
LR MR 45 1B PR R 0 SR R B E S B (ensemble coding), HE 4R B 44 it . £ &5 J& K1 (ensemble perception,
Haberman & Whitney, 2009). X {5 B 48 (IHLHIE AT RE B8 PRas B AT F, B8 vy ROt ST & 44 (1A
WA, R XML T A B R MERHER(S . (Herzog & Manassi, 2015; Manassi et al., 2012), {H
ERAEE A E L.

& EALT R G — AT — dLFRAE . DR sl by B —#R v AR IR Aoy — ME SR ? ZEREEM.
Whitney 1 Leib (2018)$2 2, SR 4uit B A SR IIRHE, N 1 MR galid 1) RIGHAEYEE X, 75 ZE 01
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PAF A

HAR T — NEERSCEY G HB A2 — AN . AATTRT DU A — ZH BE LN REAFE S50 G 2
R EAE ), XX GA I 2 A1 B LB — B R &R, AEBEN S A, AeefE v— NG
AT B o AT AT DLIRU S S B AR o LR R, (HIX BB 2R AN TR 200 KO — AN Gt I 21 i) 0,
DR AN 2 o A4 I T FA 2 5

XA R AR AL R e e SO S, ME— I ESRE WA B MRS . DAEARR
BF 25 (R RE) AN 00 B AT i i SE G A 1 78 43 IE B (Allik et al., 2013; Maule & Franklin, 2016). #R1fi,
BRI, H AT AR A B A B G R AE BT TR SN S AR A

BANRAEKF ERIERE GRS TP BB RN T rr DU RE#IN . BRI S, A mEnm
REEE T T 50V HE 7 B BI{E . 9140, 777 7] (Parkes etal., 2001). K/MAllik etal., 2014)
FITH 1% (Fischer & Whitney, 2011)FIEEIH, X4 FE BAG s v, L 48 8 kb PR 5% AR 1 2 5
MR AR RE TR T 42 B 4 i (Fischer & Whitney, 2011; Ikeda et al., 2013; Parkes et al., 2001).

WM, HEREGRAD A T B AT H RSN R AE7E PRE  FI L 5 R IL(RSVP)E 3,
2 EAANTE S PN ()G T TV E A AR R I, WS 7 e TR AR SR U AR G 1S B (Haberman & Whitney,
2009). FAUHL, ZEARIETCERA RPN, WEE IR RISt (Ward et al., 2016)8F343%
1% (Haberman & Whitney, 2011)2545 4541

FER R T T, SERER DRI AN . BTSSR, ERR R R S I (] (50 ms) ak i AT 3R il ik
(20 HZ) M T, WS T REHER R B 24 T 35 R 4 (Ariely, 2001; Haberman & Whitney, 2009). #44& K/
(Gorea et al., 2014)FyERLJ7 A (Florey et al., 2017) 5642 ARHIE, IXFHPROEA RE ) H 2 T ER S PR
AEAAN PR (0B T 75 5K

AR S, SEREgAD S — P Z A BAOMLE], REOE TR AT . rErf N R 24 A8 R R B 38 3%
B R

3. SRRRIEHNERXIT

WHFLR I, M0 R G0 RE R 7 BRAN G RO AT e RO B A o Parkes 25 A (2001) A WL %% 2 AT DAYE
Wl — 4D I E, HTGVERE A BAREA I . SR, Ariely (2001) IR TR, M2
PLPUANECE Z AT H B, W RS @RS RIEFFEF BT HE R . XFgRLHLHIANOEH T2
(B A2 N 7 1) SR SR AR AE (Landy, 2013), HAKILTE ({5 B 144 L (Virtanen et al., 2020).

TERFAL 5 BALBE T T, SRR mAS FFER I (. Haberman 1 Whitney (2007, 2009) % 2 & B 5%
0] DL VPl 2 AL P IS AR o 5 SR FdE— PR SE 10 R £ 4 (Bai et al., 2015). VEMLTT
] (Florey et al., 2016)%F FI4E & MISRE /1. EAFERRZ, XM T EA W A AL (Leib et al., 2014), H
RETE 100 Z£Fb 4 58 il (Haberman & Whitney, 2009; Li et al., 2016). tt4t, X ah&RIBan fe 5174 k7T
(Sweeny et al., 2013)#k— L4 e 7RGS0 N VG, R MLHLEA T IZ FIER.

R 2 B R T 2 B RO AT 9 4R rh A8 A — ZEL s R dn, -~ 38R/ B AR ) B — MR E IR S
FRE. DR IRE T2 538 250 LN — N AR R R L2 AN E BURFIE . Chong AT Treisman (2005)
R, WG RS RIS B0 7 0 € [ B 9 T~ 38 R0, R 3 00 75 EEAE AN [ E 1] 43 B« Emmanouil 71
Treisman (2008)#f —3PAESE, M5 AT LARIR SR BT 4L & P B FE AN R/, R 2 B & 20 1R T Ik
RT3 — A 4. R E /2807 TH, Elias A1 Sweeny (2020)i8 53 A% 53415 K, 5 %385
PG R 55 (FH [ A O RSP B R AR FIMT L T B8 R0 86 & 0 IX— S5 SRR T Im 55 A\ (2021) 42 th i X 7
AR, RIS T B AN S PR AE, MidE—RAE. Yang %5 A (2024)¥53X — KB4 R 2
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T AL R, UESK I A AR AP AR RS SR SRR g A B 5, HL 4 010 0 /NI X A i B BE O 28
R TERNT, SRR AL BE NS [F] I A PE 22 AN R IR S RFAE,  (HUIN 280 2 52 BRI S AN 01 B AH
AP R R -

MM ADAFAE TSRS, AN i UK R R P SRR . Piazza 55 A\ (2013) AR 7T A B,
WLEEE BE 6 HERA A THIN 18] 7 51 b 2B BRI FR 20 3 1 P 20, X R RS IR R R IR &5 4
HE B IR,

KW FUEE RS 1T A SRIER R GAE SRR S R S RF AL (R s AT HE A, R SRR G F A A
Al U R A AR, IO FRA TR AR B AR B LR T E S

4. SRERSRTDHYRND R

AN [ SR T A B RG FE AN R 2 2R 2 R 3R 52 mR, AS AT S Bt BUR RIEARRIE T, HAE R
T RRE T SRS A . 0, fEBAES(Michael etal., 2014) AT £L(Haberman & Whitney, 2011)
£, Guit F R AE(RMZE) PR BOTIE, X P IR AR A 7 (B HEF (Epstein et al., 2020; Haberman &
Whitney, 2011). B A HFFERI, SEERAMEARFE, 0 7HEEGRP AR BAKR, MREEDR
DUAEBOA G X ST, A v REgHEBRIE I E 2 Ah, e AT IAE 55 O M X Sk, 0 R A3
E B HER -

TR R AR R D R FE I R R 2 —, T HLE AT AR A B O T 2 o FEAS A AR R SR I T 55
HEF R R A —RE . AU, ERmDEEAREEZRERNSYS. £ T H 27
Ao, AMAE] DLBRE H AR R RS S AT 245 B (Haberman & Whitney, 2009) . 7£ I3 S B BX
BB B 2R AR R, MAFFAREE MR e A — AT H o EeyE &, (ER A0 IH AT LA H
RIS BRFME . I HAERPURE A E3a = R, ANt m] DRI 43 80 = 0 AT S S
i, BN BEAS BT 3415 B (Ward et al., 2016).

U] R R R 2 S R SRR S i A B LR o 5 R N ] K T B M R AE PR R R
(Haberman & Whitney, 2009; Li et al., 2016). SRS 5T 55 A B th 2> 52 31 ) 3 2 B B AT S B0 100 H $
B . EKE B LRSS b, 8% B 3~5 AN H 28 7 3 S B B A B (Im
& Halberda, 2013); fi /£ T FLIK 51 7 B Fopth e SRFAE (0 T8 1 AT FBE AR R e it e b, w0l o R s 3
4~8 N E T Z YIRS B (Haberman & Whitney, 2011). Fifi %5 il i 2 DU BORIBCECR 1038 m, Ak (v 2
PSR ARSI B 2 B 2 B A o I L, G SRR AL 2 IR 28 22 5 AR K, /IR (0 R A TR A 2 i P AG
Peng % A\ (2022) B FirfT, BRI 1B G RAS XS 2 5K T FL A SERE BN R2 o A AT TR IS 28 RAS T LA 9
SRR ERIEEE ST, WS- PR ER I, HEHREEES T, XLEHH0-Fik
FRE PR

5. SERHREDHYMMZ NG

KT A 2N FCARN A PR . Haberman A1 Whitney (2012)f F-42 H T @B, A
T A ZRAE T BEIE IS WL R GEAN R R 2 M5 S V4 (Signal Pooling) . i, AR KSFAFAE (hn 2k B s )
A REAE S R Z B BT AR RAE, 1 SK-TARFAE (A T FL S 4r) mT e 72 B 003 % s 350 12

Im %5\ (2017)i8 5k fMRIRIFFE IR, 175 48 THT AL FF) R Ak G i = L3800 5 (00 e 28 (T PN V) R0 L [, i A
A S 5 DU A0 RSt R 0008 25 (RRR 2 J22) » - HL AR G R e It A~ BRI AL AL J5 82 MEG BlFFt(Imetal., 2021)
BE— RS, T8 B E LA AL R B B i DR 4 N\ PR Y BB AR R AR . X SR I IR [E] =
wAE SRR SRR PE At 1 B R .

DOI: 10.12677/ap.2025.158440 13 a3 2


https://doi.org/10.12677/ap.2025.158440

Tark %5 A\ (2021)38 i B BURFAE FAT 55 MH G VSR A R SR BE IS I PR 2 7R . G R IR 2477 1A
T4 R OGRT, X R O WA 2 YR 5 K 1 22 A I~ 35 7 ) R B R N A 25 R M 1 n o I oS £
G 77 AR NAFTE T BURAMNX I V3 i, RIEFI 7 I 5E55T006, RS SRR T DLS AT 55 4 DG 1 o
MRIER A . BB T7 MR IR ERI X35, H R 98- 3577 181 #5518 3w B2 48 FEAH DGR, X
S RORA SRR . XK, W RGE L AN 2 KB (E 5L 4 (Signal Pooling) F2 Bk #4481 i 42 3%
1k,

Liu %5 A\ (2023)i8 1 N2pc 1 CDA misr#a7n 1 SEREGmAS KO BEAH 2L . 5L 33(100 ms) N2pe A 5Z
HFLECE R, RO A R PR SR BCR AR E 25 gt it BEI(750 ms) N2pe A CDA (38 5i: fsz e B ()i 2%
S AR ZRAE RS 4l AL AL 3 (Biological Psychology) . 3% — & I S2 F8 M 2 HE 1S, R HERES MERIER
oK Z BA I T A o

6. BEERE

KRR RIGRIT AT LR, IRANRDT TR0 B RT 78 A 255 R . SR DA 9 N 8K
KRG BN, A AATTRES PR HL v i Hh B2 — AR RO ST R, TE RN B AR IR B I
RIFERBIEH . RESERMRERGEE, HEEREBRICE LI AAREZM.

SO BRI A QBTG — e, (R YT SR AE — LSRR SR B AUV A, XS
s R VRSB E R R B EA L BRI ed, AR SRS X AR,
X 2 IR A R AR B A AR AL BB TR AR UV BR s M ML 75 T, BT B St
PERURE W A 3R, X PR 6 20 X SR B (1 2 Ar,  DASAS [F) 2 NS R 3 wh &8 2 T hn T3 A%
S FHEAE ML I TG IR s BRI L b, SEBRRI IR R, WA 8 SR 7 A D SR B HH 1Y)
SE R 5 IR A RN .

RKHIWE A, TEFME R Lol — D R Va5 2 e R 0 SRR R D I s
TEFS 2 I LA 5 75 T AT I 5E A [ A 8] R A8 AR 98, IR AR FUERBF mAD (EAL B . T oty A it 55
ZIRRE AP IERNE, UUEAFREREE S R B m A EER . EREPLEIRT 7 m, KR
i —HE ] Sk AR USRS 1 e (7 SR G T A DG IR AR 28 5 BN X S AN PR 20 0d i, IR NIRRT
A E G RIS R R SRR gm A 75 4 40 2 T ) B4 o AR AIAH ELAE AL . 2E LR FE 5T, 4R
B R SO B T B SLH AT S B0, 7RI PR G BR A2 RO 28 R S 403, 38 e v s v A SR A K
TR (AN PR 5 A FEAIATES5) . AE 8 B R 5 T L 2R E 197 25 T (Robson et al., 2018), X 4EH#
Gt SR B, TPREN RN BRIy, sk LB A RN ThRE I 5

M2, SRR — AN TR IR A, ARRTFREZ R 2RI X AEE, ABE
NIRZ L NTENLHIFI R FAE, D9 NSRB[RI D A3 P 182 FH Al B K DTk
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