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RIVIRBIRIRICIRE —: 1RtRiR
B SR CERRE R 2SR IRA iRt kA, FEitENER
IRBIRBI ZNA, B3RS RREREAREINIRS
B {517 (Template) : EARNKEHSIZHR, PESTFSSXASENETE
EEEPRRRIMRMENNHIZE R, RIEIRIR
W iEHRECES (Template Matching) ¥ RBIREF BRI RN S
iE’TZFFEI’:‘IE*ﬁ#&J& TEHERCERISE R, Lﬁﬂﬁﬂiiﬁ%ﬁnﬁkh
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B Visual templates are speC|f|ed by the conjunction of the set of receptors on which

the image of the target shape would fall
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iRiRLEeZiME: LAm=EcEER bl

Model, M Input:

...-..m...........“~

P .4 Two point sets
M= {Mb} and D = {Dj.}

.. A Assumption:

@Transformatmn T D is obtained by subjecting
M to a transformation 7', and

/ measuring with error
\ ) Task:

Data p Determine T
IAIR 55
Known Correspondences
Hard:
7 G(T) = ijn d(T*Mi,Dj)
j T
Easy:
2 3 : . ,
Given correspondences j +» ¢(7)
Can minimize
7-3 j
IAIR 55
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But we do not know the correspondence

e That's OK, just choose
the closest point...

e Of courseit’'s wrong, but
it will get us closer

IAIR 555
ICP optimization algorithm
EM-like version: task is to minimize over T and ¢
—log P(T'; ¢) = Zd(T « My (), D;)
J
Fix T', compute {(p(j)}_?]l‘*zl:
(7)) = argl_min d(T = M;, D)
Fix {qb(j)}_;?'zl, compute T
T = i d(T «*M ., D,
arg}nm; ( s(i)> Dj)
IAIR 55
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1RILIRBIRVIRICIREL — . [RBYR
J&BY (prototype)

FREMSERANAGNRES, ME—XRZFFHIMEPRIE, BI—XAHBHERIFFE
MERIEHERIE, RIR—XFFEBMEBFRHE

m ERIRRNE RS
SRR, SMPHMABESRRHTIE, BT RRE—HRERE, Bl
SRFEELE, REBEMOTRT, SHH5E—FRGSELOTE, Mz
WAL RRFCRAOTERS, MTGEEIRS
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B ARBISHARINERIDE, BMENRRE, e CHTIERIISE
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FREL

IRBIHMR R RR

THAZES] (Zero shot learning) ?
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Posner (1967) RIfRZNHESCIE
= IRt A s S
Eﬁﬁ\:. o o o . ..oo.o e e
one ol P I
N : BALA® Mizaht
(a) SRS | (&) WA= F T
|
R
|
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|
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wnEmz T ETRE
| »
0 ] ST Ry A, B E]
BRI TR SR ER
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Posner (1967) A9fRZN5E3CIE

W SCISER:

O SE—MERELIS, HEIFIR=ES7%
OSEZMERSCIE, RBIRIDEIEIRZEHRH87%
OSEZMERSCIE, FFERIDEIERZEMET87%

W SCISISERYIERA:
O Ageas M —LER TR PSSR IR E
O ARV REENER S REHMELERY

m 3CI645Ie:
O 36iIE 5 IR B RRiR
IAIR 1986 2024/5/27 15

[FBYR  v.s. RIRICELIR

m [FRIRAVFRITE, BER—BHBINMEZEFEIMNE. KINFER
HHNER, FAXLEMIERS5REIEM TETSERS]

m REREAPELIAZNEMRE, FEEENRRE, MPOAREER
LRI LAIR A

m [REHRAILAAKERIC 2 6hE
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XFIREF IR KIEIS

B Central-tendency theory (&8, Posner et al., 1967)

A prototype is conceptualized as representing the average or mean of a
set of exemplars

B+ FIRE RN
M EAMHE 7O REFHAHIITI AR "2 MR |
SHRIK, FENHER, BEETHIREE, kEH - L

MTRDER, BEBN— HE "TIIES yiw 1 e
“ (Averageness is Attractiveness), EEBIREFENE 7 i =
HiERAF AR A QBT LERIAFRAER, ABX— |

LeTI BT IERI A RERIFERR L Chinese

IAIR 1586 2024/5/27 17

XFFEI AR KIES

B Attribute-frequency theory(3F{IE-SAZEIEiE, Solso and
McCarthy, 1981)

A prototype represents the mode of most frequently experienced
combination of attributes, which is synonymous with the “best
example” of a set of patterns

IAIR To86 2024/5/27 18
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IRIVIRAIRYIERICIRBI=: 451

W 4HE (feature) e

B ERETFTREESE—E o =
RRMBR, KETERHRHS TR e =
WSE, M26ARNFE, AIHTMSE e — .
A, BWEES. KFE. §4. B —— e
fi. B, TG, FEGES EEE e
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FHIES
B HMERRIETEA RNKEHCIZR R RIS SIS S RFITM
m R IRB B AR RHASIEHTO T, EMAEVEIENEXRSIE, RAEEX
EHENRYISEINLISH, BSRKRECICPHBEXIFEGSESHTILR, —8
RS 7 RIERITES, SMERRIBERIRR T

B SiERLEREHXR: HIEULEHE—HEEPRIEMHER

B (BB IR R BIR IR TR A M TS
O SEEAGERTE, (RIBRAESHIMXFEITAG, FERHOXD. SOEFHD
0 RHEMHETIABRERRMRNAR, RXHEETic1Zr9%E
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FEHEESCIS (Neisser, 1964)
m SEIdigit:
O EkFiA RRIEIFEFFE

W SCISLRER .
O (a) kb (b) FRYIERRES

e Stimulus for Neisser’s (1964)
visual search experiment

W L0450 ® Find the‘Z' in (a) and (b)
O BTSSRI RE,
MITDISIE 7 4SEsR
O R3¢ 7 =R ECER R
IAIR 555 2024/5/27

IVMXEW
EWVMIX
EXwWMVI
IXEMWYV
VXWEMI
MXVEWI
XVWMEI
MWXVIE
VIMEXW
EXVWIM
VWMIEX
VMWIEX
XVWME!
WXVEMI
XMEWIV
MXIVEW
VEWMIX
EMVXWI
IVWMEX
IEVMWX
WVZMXE
XEMIWYV
WXIMEV
EMWIVX
IVEMXW

™
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Ea 1 /05508 (Pritchard, 1961)

A A
m S55HR

O REhE ARSEMEFFABIESRIRE (30-70Hz) , MREBFHEIRFE

HRRFE—AE, FMRERIEE
OSERBRE, EIREERMHNESYE, mEFswEitmsR
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ga1EPIRESCEE (Pritchard, 1961)

n ST Ry A

O REBAFRESHERSENEET, | R VoL

%Eﬂ/%ﬂﬁﬂgﬁmﬁﬁﬁzzﬁ. BDEiE =R
=410
O iR EEEFEEHEGRRE (RE)

m SCISRTN

O BB HIEZAEX, TE—285—38
PiENREK

O jESRRIY o — LT EESIE

W SCOOHERR:

O SRR ER ST PEER

rompis 4s mbni an

Est.
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Computational Model of Object Recognition

(Riesenhuber and Poggio, 1999)

View-tuned cells

Complex composite cells (C2)

Composite feature cells (S2)

Complex cells (C1)

seo
[ R

0000 SO OO -

Simple cells (S1)

= weighted sum
=== MAX

IAIR

Arbib: CS564 - Brain 1 ucury anu rruniciar iwangon,

24

12



2024/5/27

PEFERIMTEESLLE (Hubel, Wiesel 1963)

» SEIRFE: 5
O REMSEEARSEEE, B
AR RSN IRISE \
BSERL SRETREARG |\

(R
W SCISARTN: ; zﬂ, :
O Bk ERAREREL, LT —

S—ENNEERRE RN
m SCIOEES:

0 EAEBRSHEE0, ERAE | o
AR R R R RAY RS
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SIRHEMELZ (Convolutional Neural Network)

Convolution Pooling Convolution Pooling Fully Fully Output Prediction

L L [ "[Es-" dog (0.01)
o= cat (0.04)
3 (m] . l-r boat (0.94)
o p r bird (0.02)
ol Y O ey

m 2014860, HubelFlWiesel{EMATTIE K BErh B F BTN S RiE

FERMHE TR R M E RS RIS ST AR BT R IR S MERIS S
&, BT SRHEMLS

B Yann LeCunZFF1995FEZREYIIIERR. BUHFE EJ?*AIW*”W*“
, H@ANHImEBBUARZ/MEEESE, ERREEEEaEEIRE.
HE, R2EEENIRELE

IAIR
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LeNet-5

C1: feature maps
INPUT

6@28x28
32x32 @26x S2: f. maps
6@14x14

|
| Full com#ection ‘ Gaussian connections
Convolutions Subsampling Convolutions ~ Subsampling Full connection

IAIR 55 27

EKib—1ERBAVISED SR

—— Selfridge (1959) BY “ERip;

" &8 (Pandemonium)

B F—F: MRE—RRMREEH
fT4mhs

B ETE: SIEE——SmIBRIMmER
B ERAAR RIS

B EZE: INE—RIHSINE
RERIFE K

B EHE: RERE——BREERK
BIAFIRRIEIRBIANER

IAIR 1086 2024/5/27
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(@ (b) (© (d (€

EFHaar-likefSERIAREISNELE

Haar-liked$4E The first and second features selected by

AdaBoost
IAIR 1986 2024/5/27 29
e Given example images (z1,y1). ..., {2y, y,) where y; = 0,1 for negative and positive examples
respectively.
o Initialize weights wy ; = Tl” zl_z for y; = 0,1 respectively, where mn and [ are the number of negatives
and positives respectively.
e Fort=1,...,T:
1. Normalize the weights,
Ui 4
Wi Hift‘
Z;:l Wt j
so that wy 1s a probability distribution.
2. For each feature, j, train a classifier 2; which is restricted to using a single feature. The error is
evaluated with respect to wy. €; = > w; |h;(z;) — yil-
3. Choose the classifier, h;. with the lowest error €.
4. Update the weights:
Wiyl = 'urf,,;.ﬁ,h"’
where e; = 0 if example z; 1s classified correctly, ¢; = 1 otherwise, and 3 = .
¢ The final strong classifier is:
F T - 1 T
h(-’!i) = l Zf:l (,.uh)«(.r/) 23 Z*:l a
0 otherwise
—los L
IAIR 5 where a; = log 5 30

15
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1RIVIRBIRYIEICHEEIN . Bk

B iR IRMERL S RBIIRICERSLAFIEIE, Recognition by
Components Theory (Biederman, 1987)
— Perception based on the detection of combinations of simple 3D “geometrical ions” (geons
NEF)
— Geons defined by view invariant properties: properties that are maintained even when
viewed from different angles

—JL{A]F (geons): 24 distinct forms, like the letters of the alphabet, make up a type of

systems
IAIR 5 2024/5/27 31
NAF R HEBRIER TG
I.AIB 186 2024/5/27 32
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4
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. *
Biederman (1985) #££HSCIS
an: 'nr:v:. Foamn ”
> S ¥ }_“
e | @ | S
L Sz A
& 7 o~ | BRRR S
u;—_ra T—@ R——rrjs B ek 5%
IAIR T;E;.ﬁv-... Cad They A1 oo T 3¢ W WIS Fi|peres N
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Biederman (1985) ££HSCIS

m SCI8BR:
O BN 2Me5ms-200msFHKAFRM TR, SiEHiRERRBIERES, ic
FHIGHINANERNHKRERE

m SCISTN:

O YHEMAF<200msAY, MBRZEFAIRBIZELIFRRE S RITR
O MR SZAIFITINRIZRLJ370%, WIFRRESHILNF50%
W SCIS4Lie:

O FFRZINEMEERAIR, WNIE 7 IFEe

IAIR 1986 2024/5/27 35

RIVIRBIRYIRISIRBING

B &R (RIRCEEIRE) —B T L&EE
m RER (RECEER) —BE T8kl TMRE
B SRR (ISESIRE) —B T LiRE
m pkaiR (JUE@FEie) —HBTimit+BLimMEE
IAIR 186 2024/5/27 36
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e ALy 2 g ]
B CEH A
SRR TSI, SR AT IR B R (B D

B IEAHRFEWMRAREET, RMA—MERAEEFZM B
I, mMELFSEMRRMEERRREZH

B SRMBENSESEN. MEE. BLEMFINLI. ZFNTEE®E
tIRIKEX, ESlROCEZRIZXE
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FIREHEMMIZEIE (Reicher, 1969)
m TRt B

T MR (BPH)

WORD ORWD
WwE (i) Eﬁ#;& GAME G GAEM
=e

WR PEHFRES)

SIFRI | ﬁﬁﬂilﬁ( #HHREERTER
MRRH (BFY) AT -

WSRIA (B3 AT S, B
WA (BHES) FiT - RRFEEME L
. £ LA,
0 35ms ~ 80m wE _
| o Reicher#J L1678 5 o1
IAIR To86 2024/5/27 38
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S MRS

SCIOLESR: RAGUB  LFR
m RBFEARN— P FEBERFE : e 4
FHNIEFAPHFE, ERED vum: g
alSHts% g . : 5
B TR ERTARTEIRE . E
B R RA A AR ARG iR EE -
m [ LERITEEREKE :
S
N T L] ;
IAIR 1586 2024/5/27 39

FiRf R
W PR A R AT RERIRERE
DSt : WA ARG NSRS T TR, AT
EFHNET L FTeE
ORG: MEBNHSFEIR, BATRNESAEETE, meq
FHENNED

OMTIiE: FATUSERE, FRASGEINEENI, AEBERSEMI
, MEBENMFEBREREINT

IAIR To86 2024/5/27 40
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RIFIE SRS

B Tulving, Mandler, Baumal (1964) BY#R¥1ESEIS

m IREigit: .
|
|
|
I'I
s
WA wm |
l
|
0 ‘ 0~ 140ms
m $PFEEHl: disorder
m REGEH:

(a) ¥8iF: filled with dirt and disorder
hi El? The huge slum filled with dirt and disorder

1986 2024/5/27

Wik IRAIETF i

ffh‘l“»':' LS

H‘hﬂ?

a1

I E RV R ITE

m SCISLER
O B L TXREEFRIRBIZEISFE
L TXHIER—ISIE T top

down

0 BRKAEFRAZEMHBEESHIER
TiIaEBIRSIRGIE—ISEY
bottom up

m EIE4EIE

O FaiRslBE&EFE Fio LT,
kI a Ll TINI

I.AIR 1086 2024/5/27
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ZIBMBMMNEEIE (Weisstein, 1974)

m SLIEERY: ARARER L TXRIEZRLERRAEED

n SRR
ﬁﬁﬂll
BT HR—#

%vl'%%‘*/" B

" AR
sman e R |

»
T

0 5ms ~ 44ms 100ms B

IAIR 2024/5/27 43

=g i) R T R

m LIOERR .-

O 4 F TFTXEREG— I =HED e iy
i, IRR=ES “L?j L6 @

0O 8 L TXABIERBIZ=EL T L
TXMERES10%, £84F
SEIKE

m SCIS4Eie

O E— N EEMEZER=4EE R PR
LENRRIE kB FALRRERN
Bz iR —LER

IAIR To86 2024/5/27 44
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=g i) R B

Klein (1978) XFiauerlzEARILIE
W SCIRSESRAVARER

O Egggiﬂﬁ%@ﬁ SIERT—BEEL; BERA—AIEEUrErEr
O RERIEHRS L TXEHERKS , A 7 E@RENAIRE
'
WmEsGERE: 0 .
RSB : — | )
IAIR 2024/5/27 45

2k R R VK vy

W YEMIL B RNIECEE (Pomerantz, 1977)
O SEEER M :

XF () ")) " MRRERRAEEERERTFY
(" F ") " RYIRBIERE

B FE{TAMEELE (Schendel,Shaw,1976)

OS8R :
=8 “H” 1 “N” BBBEESRESSF - f U\

IAIR To86 2024/5/27 46
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SIMRBBRING

B EAB MR EE:
O AR
0O AIFREHR
O EiF (object) LB
O 38R HRN
0O FHHBEN ......
B PAZEITAEERIN TR OrEE, BIlAA Lid SR Eiai B RS
R —RIREE
m LAY E (th R TR E AT st R A X RO R
m {RERBNESS LASMYE RN 5 S E) nT s R A E A 2RO R R
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