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Lazebnik S, Schmid C, Ponce J. Beyond bags of features: Spatial pyramid matching for recognizing
natural scene categories. IEEE CVPR, 2006, 2: 2169-2178.
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 Fischler, et al., RANdom SAmple Consensus: a paradigm for model fitting with applications to image analysis and automated
cartography, Comm. of the ACM, 24:381-395, 1981.
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Fischler, et al., RANdom SAmple Consensus: a paradigm for model fitting with applications to image analysis and automated
cartography, Comm. of the ACM, 24:381-395, 1981
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1 0 0 1

L — Xmap = L1 0]

S N I 1 1 1

y A 0.0 0 1
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Wengang Zhou, Yijuan Lu, Houqiang Li, Y. Song, and Qi Tian, "Spatial coding for large scale partial-duplicate web
image search," ACM International Conference on Multimedia (MM), pp.131-140, 2010.
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*  Wengang Zhou, Yijuan Lu, Houqgiang Li, Y. Song, and Qi Tian, "Spatial coding for large scale partial-duplicate web image search,"
ACM International Conference on Multimedia (MM), pp.131-140, 2010.



S ER4FAIE ILAC AY 25 8] #5054

O ETZ65EFEGXFGYHILEIE
B LA EXT R BB G TR EE

Vi, j,k)=GX, (@, J,k)®CX,, (0, j, k) v:=EsEREXDR—HRIIEE
V, (i j k) = GY, (i, j,k) ® GY,, (i, j, k) V, ZEEREY R —Eifofea

k _

k=0, ..., r-1; i j=1, ..., N; N: EECHHEXN RS2

B A E R AN R B AN — B gy PLEL X5

k=0 j=1 MV, 0 Ifyclﬂﬂﬂu{fé%
r— poga:okewikdl

1N
5, =2 20,6 k) e =g maxs, ()

k=0 j=1

r—1 * .
S, ()= ZZV(’ J>k) Ci -8 m?XSx(Z) ) WA v, 3



‘,w :z &&ﬁﬁ
&ii% AL

—
=

r——
S
~

JAN
U

1

-
S
X

7F

15 4415 DB %

]

) 3

1H

HiJ

LACHYZS

&%

X
Y

1
3)4

—1 57
[=IN=]

/

N
él‘é

% 9 W et




II)Q'

&I 7

A iz AR A

o3

II)Q'

L PES

Il)&

RS

#ElHEZE 5
= 8] 5 1E

—{EMRE




e H ER

AR REEERRRESIZEN
m T

n RREE

—ERAREE

B RNTHFREFENRTRERE
GIST vector

10 million images

@ — B

— 128 bits
]

512-D Floats
L, distance ETRIHIXERES

Binary vector




X AR R =1 - 1)

O GZEAENS-bItEExFy (BIEXB Fuchar) , BRITEHEFI
z=xPy
zZB B —18-bitTTE, zHLLFF A8, BElAxFysXBRES
O ATHRESRzPLFMN RPN, IEAELITE—INKER
28B9%4H ¢, EHPE iIMRERZRERR “THBIEZBRIETH
Hll TR NEVEEFF AL A 189187
m  {5l4ne[0]=0,
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y =8 = (00001000),,
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y =3 = (00000011),,
XPREEE = t[x @ y] = £[(00000100),] = t[4] = 1
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Feature Extraction Binary Hashing

High dimensional floating-point vector Low dimensional bit vector

Imége spé'ce Euclidean space: L2 distance Binary space: Hamming distance
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WeHmEE): BE

O —RIEAERBEX
h

/

p)={
IXFEKDIGH

A=10001000
B=11001000
C=10001100
D=11001100
E=11111100
F=11111110

O ZEaETER MR

m query q=(4,4) =) 11111111 =) 11—
B HI¥q5E FLEER,

0, # p ) Frhi N0
1 Epﬁﬁ%rhjjl

BR 1 4B R A B PR A 3R g

g= h(p) h4(i)

A=00
B=10
C=00
D=10
E=11
F=11

o RARGT 7S]

hy(p).h(p)

FEIFRqryERiT

— AR S

00

01

10

4

-3

tablel

@ 9
A C
D B

@ &
E F
® o




BHEEE(): BEPEURISH

O E&FE LB IGH R BRI 2 e 3Ry
B REBUTER.
v g1 AIMENEE2, 44,
v g2 AIHMENEE, 64,
v g3 AlHENEES, 81

@,

11 tablel table2 table3

q=(4,4) = 1111111 1m=) 11

11

1 E

Ag @B
C® gD

00

> ®
o®

01

00
01
\ B
o ° 10 E F
® o

o
‘uu/

®
& T




IBHEXQ) 2 KX=1 (TQ)

O ITQE AN
B S EARIRMST BB SR TR A, KRBELIZER /) AR
B ERBISATES AR, KRB SR S i AR
B RRXAANSE

N Average qua 0 ation error: 1.00 ‘:‘ rage qua ﬂ on error: 0.93 ﬁl rage qual on error: 0.88
(a) PCA aligned. (b) Rm(k m R( tation. (c) Optlmlzed Rotation.

. /
Image space

Yunchao Gong and Svetlana Lazebnik, “Iterative Quantization: A Procrustean Approach to Learning Binary Codes, ” in CVPR 2011.
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O ITQ(lterative Quantization)& & 2S1E
B X RIA IR ITPCARRSE |

V =XW
B BMLBRULIEERY # ,
Q(B.,R) = ||B = VR||%  rvomborem 10 oo soniaimaroross s o eroross

(a) PCA aligned. (b) Random Rotation. (c) Optimized Rotation.

v BEEREFENLRB: B = sgn(Vf?)
v BlEBE#hheiE AR
> HECxCiEM BTV HISVDHESNST RESR = SST
vV 2K ERTE, XHH500K
O =
0 ““ﬁi‘ﬁﬂ‘]ﬂ%%tiﬂ'ﬁE?&BE%ﬂ
B BEFEIEEERENRE T XIXATERRME

* Yunchao Gong and Svetlana Lazebnik, “Iterative Quantization: A Procrustean Approach to Learning Binary Codes, ” in CVPR 2011.
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O zh#l: FB#BrkmE, MIEBFmE, KHEIZIE
B BT EEXE

B EDEHETEENX— 1 FHHAFEE, RE—\BtkmE, BE
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B ARSIt E, BIKELBTmEE

O &R R BB E BTk :
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* HeoJ P, Lee Y, He J, et al. Spherical Hashing: Binary Code Embedding with Hyperspheres, IEEE TPAMI, 2015.
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—1  when d(pg,x) > tg
+1 when d(pg,x) < tg
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Codes (2 bit) | Codes (3 bit)

00 01 10 11, 000 001 0107 011
100 101 1HOmWm111

O 2B AVHBEKE 4 R
B OEENE . §OBIEEEATEIY S, BIERABRIMNE H—3F
B BN EBARESL, BEMERBEX R
vV EEAMRZ X XIS AREEAR SRR Sz —
0; = |{sklhi(sk) =+1,1<k<m}|
0ij = |{sklhi(sk) =41 h(sk) = +1,1 <k <m} |,

* HeoJ P, Lee Y, He J, et al. Spherical Hashing: Binary Code Embedding with Hyperspheres, IEEE TPAMI, 2015.
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Tt B 2. W EANFD, BEFER G, ty, 0, t, F50, =
B 3 WE—XRHERY, 1THo;;

Butt W 4. Vi J'ﬁ_ﬁflw 10” n/4(pl 2 @ e&B
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wytt B 5 ViWESfi=-Yl ficj, pi=pitfi
6. EE FIR2~5, Eiqﬂluﬁl Bl 2 iR R
avg(|o;; —n/4|) < em— B std — dev(o;;) < es%
O ETkiedEXHXBEETE

bi &b,
dshd(bivbj) — ||b /\b?|| Hep p: Fa; A: BES
i I\ Uj
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* HeoJ P, Lee Y, He J, et al. Spherical Hashing: Binary Code Embedding with Hyperspheres, IEEE TPAMI, 2015.



