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The perception of crowds
David Whitney (University of California Berkeley)

Much of our rich visual experience comes in the form of ensemble representations, the perception
of summary statistical information in groups of objects. These ensemble percepts occur over space
and time, such as the average size of items, the average emotional expression of faces in a crowd, or
the average heading direction of point-light walkers. Ensembles can even convey unique and
emergent social information like the gaze of a crowd or the animacy of a scene. Here, we discuss how
children, adults, and patients with neurological impairments can see through this lens of ensembles
to achieve remarkably precise and fast gist perception, despite experiencing limited or no awareness
of individual members of the crowd. Recent experiments with adults demonstrate that the
mechanisms of ensemble perception can at least partially bypass common attentional bottlenecks.
Additional experiments in children reveal that visual experience has a duality, allowing perception of
individual objects or the perception of crowds. But, the development of one system does not seem to
be a prerequisite for the other. Perceptual awareness seems to echo this dualism: striking an ideal
balance between the need to represent individual objects while simultaneously reducing the

overwhelming clutter in the visual world to simple ensemble representations.
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Mo AT 4 B BRIT, WG OBIEHEIENTRND ELTHEDLDN S 2 EMRBEIN 5, FLREWK
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MR LAEDBICHPRER O TW S, TNy VALHUIHEEES ZEMTERL, 2
ZTAN, BT ey 2y ALFENICEREDE S I LIk D, REERMATRS A 2R
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BOT, BIEENER U HEIEL R AR, ¥ X7 OIERIGEEIhHmNZ L EhiERs
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FEREBE R L BEE U CHEB) 3 2 SERE R ofh (V7 -85 o RBES, RO TIVT 7 ik
BoOWRELE ML THE I EER L, RFERTE, KFRITMA TY ¥ —HRKEO MEG
ZREL, V& —iHOREEZIBOKHFEOTIVT 7 BWREY, KBy —2ME LTS
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prgETlE, EEHOE R b7 5 L (Motoyoshi et al., 2007) 1 hil 2, $Eif 54t & HLE S
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CBBEVIHEND 57z, WA REREFTOoNZ MEEZHEL, UTFORHE SN
FEfHEE T EAR U, 1. ABNOREKICE 3 EITEZT, »D, BAREIIHEN T 3
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WA ESAL L, By TOEAMFTITHO S €TV ERSE L 72 (Hatori et al,, 2015).  KHijfi
SRR SN 5 B A BT 5 KR B & HARMLE T2 IS U, C O & 7V OB T IR BE & SR
Lickl A, HEM<y 7OREHOIEAL 0 RO PIRELR LU, UL, BEE-IR
BRI O 1 FLEE) O E AL BB FHEE OB EICHETH B3 EI DB SN THEL. KPFET
1%, BEKALEOMRD 2 EBE9, BB HMHOICETET 3 EENIEFEICEAN T ETFY EFIVE
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MOERDEEMPHLMEN T2, Ei2, ZO2OOEEME 27201213, TOLIEEFES XS54
HOMAMED2EMNHENTNE ] CENEETHEI ENDbMh -7, 51T, ThFETIZAS
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FEERHMEZCMELRDFITHEIS NS EREL AL, BMEOED S 3 Ui 2 Hillcx
XYZ D &9 #3301 LT b2 odimttdEb S, wgE LTk 2k, e otz
DB IEEENMIZHOBIENR—DD b D E L THMTE, MWEMELTREEZ DT —7 —THK S
NTHBEN, AR S - EHMICBOHAGHLDEELTD I STF—Y 3 v E—DDGERKE LT
LT3 EHERNT 3 &, ERIETOAEED TO B BIEDIEUE ISR OLWIR D L 217 4
5. EBOWEKNEAAT 2 EREE TS SIS L TA S, BRSSO HEE SO SEHO M
KEHRITEEEINEKDYE, 2L THEHARZOHORETHKEN TS, F¥5F—va el
TWMOHFT EL22DF v IV UL, —AWTOMBEE VOB E D ED BERPEENILER
TEH22DF v+ VXNV TIEHUILTE T, - EZKDOBEF ¥ U xIVEHPLTR, FISFE L THikL
AT 2 L0 - B TEROEMERS B ITNER S A0, HiSHEES Lo - 2BETH
R 2 B O Wi Tiks 5.
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WEF O M E O MM S HIv T, EEESHEZL T2 Py b OBMBRAEETT L TRA 2 851
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IR Ui, 20MSR, @HEFTIITI4 3 v 7Lk, 021~0.022cd/m’ TR7 S
A3 VDAL L, SN OVEBE T TR TS 1 3 v 7B ha sl Ui, UL EoRRE,
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A R 43 2 d A 72 R EC 41 A S 75 % Pinna 547 (Pinna & Brelstaff, 2001) A& R E I, €1 H
RCIEBEEHALE LR O Ny bEERTIRRT 5 &, FERIEEFE U AMIC Ny b HES LU TR
% % (Ichikawa, Masakura & Munechika, 2006). Z ® K v b ® @) = {3 # §) i #£ (Ramachandran &
Cavanagh, 1984) IZ 2= B S T H 2 ARCELES) 2 O THO M ICEB) 2R Ui, EH)
M TEEL, Ry b EROHEBESANCEEE L TRA 2 FEEE N EmEE A U, oY
TSR 24 U2 OB U, BRI KA NEB) P, KEHmoBEEmMA, Fv &
SR E CEB S 2 BA LI &2 A, EHffENERETE L. Ch o ORI, EBl
PROBALIZ Ky b RIS O @A S EE R B E R LT I EEREL TN S,
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BAICB TR, m—R7 Y g Y Z2MNT, SR O KRl & il & O HAE -
WA CEBN NI R TR L, KIBGES) EBRE LB WRAES N ) A XELTHE, AC
EER ML ZHES 5 2 2R Uic, KRE TR, ETHRNSEOERER Y (visual polarity) %
B9 5 [Hmf] ZHEBEREERE LTHOWS Z Sk, RMNERORENML 725 EHES
hEHBLAIL, =0 HCHEBATIC KT IHEBERET L, 217 0BIEEENSI U 7o 0B I8
DFEER, DAEERIERICL 50— RT ¥ g VHENRKIDBCETS &, 2) RENHEE & )F
FREERE S EE S U, o, BUERHEEER O J5 0L (orientation) 2 —IZRE SN TV B EHFITH T,
O—VRN7 Y a YRMRENS Z &, mEELRM U, RUITEOR R, BURRIBEER O ff oMl
B, HCEBREIC R T 2R EE O R A B fER C L 2R LT3,
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faRUIEN, <Z7H0FMTRIEIOEEDITI20ms 2 E—7 &35t TH - 7. ]
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Ry = DENEIDRELE L, )PHOKHE, D% D 1MHitkORHE 2L 2B,
i OREIT TER SN RITEGE U TRIE /XY — U DT 2 Z EBMH SN -7, Thb
DFERIZ, HERRENTE L DO X v b7 — 27 BREEHE SO TIRIE L, XIRIKEMIZ
HE T A LIk > TIREICHREZF S L LD ET BV AT LTHE I EERmBELTH
5.
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WK,/ BRI * — O OEEEAM S R ERIEISDE S DREFRME
EErE, BTN (LBERFRFRIFHER', tisEiE?)

DREA A=Y LIF, 41 A=) 2K 2 EMBHZBEEAEI D, >R TE31Z
ENENG TR &0 2 A5 5 (Mohr et al., 2009). T4, 1 X — Y OFEEEE &b 3
ELAFEDS, PR EBIHMITEA—NN=—F v T LTHBIEERKET S, 1 A —VDEKIZ
ZNEEET 2 NEMREOREICHEEZ T L EB25050T, L, 14—V LIEEORIZA]
W BAE NS 2 D72 5, TISHRNZE, BRLRA A —UNERKINE2hd LIEL, 22T,
AW TIE, MIGOHRS OFFEE UG ORREHZ M0, BRNA A —Y 25 A IVEREK U1
E-m%,mw)f%%@%z@%}—y&%%ﬁ&@%%—y@ﬁ%é%ﬂibt.ﬁﬁ@%%
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2008
/S ERICE D SRTHARFINT - REBEEE R O fgE
HERT (WMREXRERARREZDER)

b BHEPHEIC L - THBERMA TR W IRTHEROFMEITS Z ENTE 5. Lk
(2013, SUMLOEEELH 7400KRE) &, KBIZEZ SN A Xy UERS £/, it THIZ N
SORHMITBEEGE L TWAZ EEABRIEEREICL > THS T Lz, RIFETIE, Zofh TG
WS E B O T 3RUIIAREI O 7 o 2%, MIENFFRIEREIC & 5 THRET L, FEBRBINE 3l
FoUsEhZNTHEFIC, BFEORZZ2KDBIMNZNS, HERAICERINE2DO03
WLk ZBE Uc, WM 382 3R S ESOMAEDEOYEIEATE RSN, B
By AL LD, HEWKROEIIZOWTHMT 2 2 Lok ohniz. TOE, M
P CEES S —E LT MBI LT, AR E BT 2Ty i & B Il o (e xh R s
Rohr., OB, ME <y RS £/, M THR0ES o 3REHFERIZEb - T3
LD BREFT 5.

RRY—tw 3V
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ROELEHFYA INEREEEEOEBRINFEICEZZXE

EHES, ROBX, BLEF (FTEXFRERBEEZHERD

BRREEZEOOFING, FEOY A XOFEEZ T 5 EFASN TS, M/ A4 X PR
EOBENE TEOLIMEHRFRSE D SN TR, 22 TEME TR, ROEEHEH 1 Xh
REWZEOOFINCEZL BT OO THRE L, MRIERHE L 2RI3BREITHL, POofle
TR 10, 2%, 4° DT, TN ENHE YA X% 5 (WL 4% <), 10,20, 40,60'E L
TORHNFEREITO, KEMICB T 2FHEMEERNE Lz, 2ORRERGOTF v VI LT/
&, DEEIMNC X 2 OFIK FOEEGEI-MAMTREEEFEO FHKEL, SHAATRERE
WHREH EORIEEE CRBEY - 72, %Y1 XH/MZ L 3 0FIME T OEAWLIE, I-M AT
BEEEEH, SHFMTRERREZEO T NKEL L -7, £z, SHRIIE T 2/MIToFRE]
KFEHOREGOBR TR LI EaRBEI T,

2p02

FIHPDOBE/NRIVOME LFIHSEDOFEE M S OBEREICEITE/XRILEDEE

hEREA', RE—TF’ EEH=’ EOIMAFAERIZFER SMIMAZERIED

WROFOFHIEZ BRI X 2 BELE T, TORIICX > TEUENTFET 5 2 S5
MIZEIN T3S (Shinomori et al, APCV201475 &), UL, HHEREL Mk 2 s EHKOZE
(LIZEB2FEMEOEBITOVTRMBH S AT, AL TR AN E 2O MEMRICHEH L
Bl D H 15 5 B 2 VO EBIESFE H T 5.2 2 3 BIC >0 THRE L7z, B TIRIEA IR CE
EaINncok RE7H, 28D o2V 1>ORfIBKIEE L, fillkt Gk # & o
ERREEZ 1236785 — v & — W IR X > THE L, ZOBRRELK Y — LV OFHMEO R
HE L, HEELT, BNKROE Sy — i3l LR ENERET D, F—0f o
URBRICHBITERENE N EARan, £, #ROEN Y — it LT dItld 30
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ENREAR SN, IhoORBIIIHEZELEE L THREBEIRINEL -7 B3R IVDAL
ERRIC K 2F O ZALITEAIMER R S i 2 & o, RHRIKTEIC B 5 (X ROV D A7 B AR
ME KO > HEICEELZGA TS I EREEN 5.

2p03
Modeling implicit learning of spatial context
Yuan Zhengxiong', ME—#E"? FEA—E"? HA B’ EAFEAFEREREEHER
FILAFBSEERARHRD

Contextual cueing effect, which is a facilitation of visual search task after a repeated exposure to
particular layouts of stimulus arrangement, indicates that spatial context can be learned without
conscious effort. The purpose of the study is to model the underlying learning mechanism and
simulate the human performance in visual search experiment. We propose a model that learns the
relationship between the global features in the repeated layouts and the target location after
categorization of layouts into several classes based on global information similar to the gist of a scene
that is defined as the visual information that observers comprehend within a glance (Oliva and
Torralba, 2006). We applied the model to a visual search experiment with letters (detecting target, T,
among distractors Ls). The model succeeded in simulating the contextual cueing effect: prediction
performance of the target location from global features increased as number of repetition of stimulus

presentation.
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FEEMTREMBICE T B IREGEEKEMDERT
FE 8 ARESR (BBRERRANEEHERD
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b, KPFEOEERIINT 2RO EEII OO T OME Uic, RBERIE, FEER0E
PGRE O R RIEFEOMms &t TOAF v v A VNIV AEFEIC LR 2 IEERO LRSS, - k.
T/, EERIFJUEMICHEEREZS R oNICZ &6, JEEFREZE R RIZFE D < MRS D K
SLIZEWT, HRBRES) & B U 2 LB AN O IREETE R 0 2 LR S v,

2p05
EREETOBERMICKT 2 EBFROMEOEES
BAR 8, ANET (FERFEXE)

AW T, AR THR 2R 2 BOOEMORNRERG LUz, HRmgotsktE LTH
BN MRS E2HF, RSVP RS ¥4 L& AOTES 2R Uk, RIHEREZIC, RN
DY =7y NEBEOFHIZIOWTHERI T TVEZOAH TN & U THE &8 2/,
Z =y MRS (5 =4y PG EEER AT I VBT A) RN Uk
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AW OBEFLIR, KRIEOAREICE > TEFT B I EBMOoNT NS, FHig, HEHEASVERT R
Bk 28, BAESILKRT 2 2 &4 BEh ot a T 5, —7, LXK IDEAL
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IVMKFHTT, BEHEF ERIZERFRXFRETFHEERD

HHOBHEA TV 27 MO HEWEET 25 =7 v NEBRRTZERIBHIEHN, TOHK
FEBAUML T BMERY =7y 2RO Z20REBEH TR (JEES, 2013). Z OFGITH
U, A BHEBHERFEEN T, HEOBMET 25 —7 v MIRSHERTE, HITHEdR oM
By ERIEO IR ST 5 &, ZOMABHIBICHED 5 2 & %28 U THEMEIET 54
SEEE T E 2T 0 alfEYE A S 512 U 72 (Kobayashi & Yoshida, 2014). Zh & TOWMF T,
HYDEIET 202~ 0RO R MR AR U ichs, REFE I EZRNNG 2 a3 5 Hiy
T, 7=4 v NOEEMN <Y ZEMEM S —E ML NG L TO SR CTHEERER 1T - /.
FER, DSHENENT 2 L&, ¥—7y FORENWEICL 0, FREHOEE HREMB T
EDREN, SO EFHGWEMET A RITHT ST 40— N7 47— FIUSAELERRIC, B
WG OMFERIEREN S &5 BEBHEBESEGEN TS I ENRBEN D,
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aH B mE—E"? EA—"L EA #H'? GELAYEREYHER EtAYESE
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AU T, BRI 2 ik T b 5 & IR TR B (SSVEP) 2RI LT, #Rikifl]
M L OEENRF T 2 AR IER O ZEBI A O OWE ZilA 7. SSVEP & i, WM D F
BEOT R U 7o i s 0 F A $5 9. SSVEP O UGIIERE ZMIT 5 2 STk DR T 5700, Hig
B BB O BRI 2 EE M5 2 & T, HEEBICB Y 2EEREEFHIT A EMNTE S, Kif
FTIE, FESSD SEEEC R BT SN 8 D DRI E VT, TEE O ZE M4 A 5T
U7z, EESIESEES SO EBBISMEZ K U R, WIn & AEME 2 oz i o 4 %
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BK e HA o WL oo Bk o Rk - RS EOIEREARMEAH T T — IOV THAN, CHFETOHERT
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I, s 22 AAFE’ KEEX ERAPAFERAIHLRIFER" BEIEEKX
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g 2 [AFES WITE (BSBERFRERER S X7 LAFHER, NTTIZ 2= —
Y3 VRISEBHIER ., ERAYAERANGSRHFER)

MERZOREZITE - TR, BRENRIER TS LEEKT S ETH > THREREY
BT ERB I EMBL, ZAFI BBROIESOENS, ABRBERZOATIOAMENVKRL I &
BEELL, FxE, COXIBWRNESRETEZ DDA ELT, EFRT0 7SI V7 EFRT —
7V ay TOMRBEIT>TVA, ZOT—7Yay 7T, 7ur73 v 79 %A H#
WBIMFE G, WENEHN Q HfRE) TRIBNEER T 075 LEEET 5 ENHETH 5.
CDEDITRA FEE, BRESEOER T IO TY — X3 — KO ORIE A L
ZNOEMARDLE S LI K-> THEREKROKL G HEAESRS I EBTE2E8MEEK L. 20
BRI, FEEOFBREBI AR A OBIMEEREL, Web7 774 ETEIET 5 LD ICBRET-
7o, RFEETE, ZOHEMIITOVWTOHME, ThAxrH0nicT—27 Y3y 7 7o balofzsi
ERAR
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BMELMEDZIVFE—F IV n-backREIC &L B ERES DR

Kwon Seongmin, BHEF (ERIEXRFRFREIFHERD

MEH—E5 Y 71 NT, BPEE EHHMORMAFEMNED X 5 1Tk E& S 0TE £ TrEBERLEI
PREFRTRE D XGRS D 5. — 7, MR, RO X eSS ) T4 HTHRPHILETILFE—F IV
SRR & D K 5 1Tk & S T & TREFEED BERENDE L, Ih< VT E— 5 IVISK
BEMOLBEO - DOMNELPHTEAMOHE L2 NEIZ LT3, T TREMEDO N—F ¢
WY 7 ) T 4 B85 T n-back MEBhEL R A S0 U, MOETEER, MR, R EMEEROKE
D3RP THREZITHRATZ IR U, #5258, 1-back TR A%MTI0% DI DIEEHREIIN,
back B D ENNZ SN IEE R DMK T3 260150, #5650 IEERPBELN: &4tk o B hLE
THMEASED Shic, BELROMITREREMES &, HEIMEOCILFE—FIVIZIERIILE
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Wi, NERC? ZE—=", ZERL' Rag8®I', ATt =B =' @HEX
FREFRBREUZHER, DEEREAZEZYNEYF— 3 vFED)

WA, SEARMUR IR T L E, F—LREZLDAT 4 TTHHAISN TS, —HT, AR
B OBHNTITIRIE T P& L0 & &0 - FEAREE LS R ENBREIN TS, ZOAREE
HEUEEZ120KKE LT, MEE»S5KE STREW UKEHEN1 D05 & LTAIRENT, 2
FHRELTHRENE E V> MENS B, T, ZOMETRERROM LEICIZMAZENH D,
2 NDOISRBARIZ T 2 RN Z DEND 12 TH B EELSNTINDS, £ 2 TAPIFETI, L
R~ DENZI - 72O FMEDS, HETRESROH URIC B L2 KT T O iat 21T - 7.
KT TIE, JIBH E UTHEZEM 022 O VIAM R 2 FE U, JIBET % o I KA O L
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3002

Multiple Saccades in Natural Viewing

Fang Yu', iIAEE? WE—#E' FA—B' BA #' GLREESBEHEFR' NHKHE
AR IR *)

The visual information is acquired by the continual rapid eye movements. In our daily life, the eyes
move conjunction with the head to accomplish the gaze shift for the large field of visual information.
The eye-head coordination is an important factor for efficient visual processing. In a previous study
for visual search, we found a novel type of eye-head coordination, multiple saccades during a single
head movement. This is unique for visual processing with sequential gaze shifts. In the present study,
we investigated the multiple saccades while participants were watching a movie clip. The analysis of
the eye and head movements showed that the multiple saccades also existed under such complex
cognitive situation. The eye-head coordination is not restricted to single gaze shift as previously

known, but plays a role for sequential gaze shifts, perhaps under the influence of cognitive processes.
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KHBRERF, LIBHFEATF, EH & EHRXRFRERXEHFERD

Zhou 5 (2010) 1%, WHRHEFEFD /T 74 LEH T, ARENKEAGERICE T 2HEICHET 5
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