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B EXTT# (Hough Transform)
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Z= KT (Hough Transform)
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O BERE
B EEsH=zEEHTA—
2-DEYE MELHEA(p, q) 0 e
P € [Pmin» Pmax]
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O BEZaRALIREIE
A = xcos0 + ysinf
B SEAMOM—HE—FEL%
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v4 I :

A = xcos0 + ysin6
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dx; = X; = X; = —(X; —X;)
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q=y+r(0)-sin(¢(0))

Yk

0

-
X

FIVEE BE s [ A v 3



"X EXRTHRIE

O S2FEEFR. BHRMREMREFONIVEEFER
O RIEG, rflp HRBEXRIELSER
USRI KAt r(0) KA (0)
0 ;.]lﬁ }.]33 - F_]-"*-'W ¢1“ ng»], e l'*-|
0, | 1o, a1t | By gas s 4y

. |- 02 - w e - jl;.'lllf l 2 e ':"I'.I .'1|f
0 v Pap s Tag s s Ty v s i s s Py

O {/E—MURE,y) REBERE, BIfgE—Ar S
ZaiE
B REBER, REIRPIINEEAAEITHRE - MXAIFY
B ETRERQ,y)FFFIRE—H, o)E, RIEEEKRESE LR
p'=x"+r(0) - Cos(¢(9))
q =y +7(8)-sin(¢(0))



"X EXRTHRIRE

BT a a' h h' C o d d'

24T (o) -JE/J 1/ ‘JE/E 1/2 JE/E 1/

ot oA In/d | 2n/4 | 3n/d |4n/4 64| Tn/d |8n/d

[

| )
5
ey
b

A
:"-TI
e

FRIE o 0000w | I @(6)
g = T2 \fE / 2 172 | nfd 2m/
0p=2n2|N2/2 12 |3n4 4nia
0.=3n2|2f2 12 |sn4 6n4
p X 9,=4n2|f2f2 12 |74 swid




- XERTIRIRTE

F A LIS N RS FIE A gESE S MNE (P, q)

O FAL

O XE/PN0B 290 r B2 o 523N

Rl el S0 ey | i @6

0,=m2|N2f2 12 | w4 2z

0y=2n2| 22 12 |30 4ns

0.=32|2f2 12 |5u4 6nd

oo=4an2[ 22 12 |7n4 874
X

b
q

x" +1r(0) - cos(¢p(6))
y' +7(0) - sin(¢(6))

B SEF| e s | T EES S G | el AL | HEZE
g, « o a | a | b o0
g, | v ol a | b | o0
. e () h' ¢’ d' ()
0 d 0 c' d’ a ()

ROLIMERRS



- XEXRTHRAVERE

EEER/N

] 7 I e R L ST

AT LUK H B R L 53
A& AN AU f 2%
NMABBIEE AT HERGE A%

OO0O000



SR N ERTE

O ®RERFH + EAR. hedk
O RNE4:
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P =X+ Sxr(0)xcos[4(0) + f]
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B EXTH (Hough Transform)

B EFAEETH (Chamfer Distance Transform)
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#| B EEE 3T #E (Chamfer Distance Transformy=;

O A—1iEhx
m AT A B (R 5 E S A LR A E R = B RAR 2

0 O A

O EABRK:

B PAEMEARR, BEPOETEERETRENEGEERNE

B NTEIMRHEMEx, TEERREARENE E GBS I EE S
D(x) = %z d,(t + %)

1 O

%§ TEEFEHK (RESNEL) , CARH—EHEHE

I RFLERISGEIR (BERNES)
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3t S AT R (Chamfer Distance Transformy=,

THEEZE ST

B BRIEUKEGP LGS REAM, REGRESHEAP, BERTD
LRBEAN, LREEHENERENOMNP)

B FHBESEMNEFERETELR

AP R TR ?

B EAITENKESRP LG SEEET R

O [ PN G R ERE, BESpHEETHERN:

DF;(p) = minyeg dist(p,x), EHdist(-,)RREFBERE, WHEHEBIES

1112 B FEERHRER

1[0[1]2[3[4]3]2
1/0/1]2[3[3]2[1
1/10(112[3]12[1]0
1/0(0[1]2]1]0]1
21011112]1{0[1]2
3l 2[2[2[1]0[1]2
413[3[2]1]0][1]2
51 474[3]2]1]0]1




B E 3T HE (Chamfer Distance Transformy=,

O BlAESEE
B ETDF, MEMRAIREEITE A LA (Chamfer matching)

1 1
Dchamfer(x) = mz d;(t+x) = mz DF;(t + x)

teT teT

TRIEWMIR (BESNES

| 2FLEra%ER (BERHNES)

d; () BRIRRP A SR | PG aR N ES
m FEERE: OMNP) > O(NP)

k4% PR A LY Bl AR B
110] 1] 2] 3] 4] 3] 2 NEE
110/ 1] 2] 3]3] 21 2L
110/ 1] 2] 3] 2[ 10 AEE
1lojol 1] 2] 1l0] 1| [ o [
2[1[1] 2 1[0 1[2] 4 2EE
31 2[ 21 2] 11 0] 1] 2 s |5 |
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O EEEEHRLA
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DF;(p) = minyeg dist(p, x)
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O 1-DIEEITH
B 1-DLSEHMEEETHE—MTREEREHONNE X
B FELE

1. NEHREEMNENERITYGRE, SiEFIEPHIIYIEK
70, BN HEAInf. ¥E j MIEREIEAD()]
2. @iEEFzE: forj from 1 up to n-1, EHD[/j]
D[j] = min(D[j],D[j — 1] + 1)
3. FMmEEFz: for j from n-2 down to 0, EF(DJ/]
D[j] = min(D[j],D[j + 1] + 1)
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O 2-DEETH: BALES1-DIFRAEM
B YtR{ IR AERE
B piEdiE: N EANASKREISTESRIFNES
D[i,j] = min(D[i,j],D[i,j — 1] + 1,D[i — 1,j] + 1)
B FEERE: NTAMGF B IEsmIAfEE
D[i,j] = min(D[i,j],D[i,j + 1]+ 1,D[i + 1,j] + 1)

(S LV

0 0 0 0

0 0 0 0

[S¥]

0
O] 1

818 |8 |8

8 I8 |8 18

8 18 |8 |8
818 |8 |8
818 |—18
818 |8 |8
8 18 |8 |8
il el £
MNNS
b = = 9
o = = 9

L]




#| B EEE 3T #E (Chamfer Distance Transformy=;

O e

B PREAEETFHMBEAEE
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O HEFE

B ZREME

B EHERILAL (hierarchical model organization)
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O 8|4 FEILE (Spatial Pyramid Matching)
B ETRIMREME (ASIFT) FiaRiElR, —aIRGTHEINEER
W T AFIE AT 314 9 HH R R AR e 2 17
D RREASIMER, NRSAEEGTERMEHEENE
B A RIAM R RIAEER =S8 E TR AR?
v ZFEeFE: ZF R, BRKFEBAISIRsA2 x2M R, 0<I<L

level 0 level 1 level 2
® + + + ® + + ® + +
+ +
o 4 PY [ ) + S [ ) + PY
4+ o o + ® o + o ®
° N + ¢ ’ -+ ¢ ’ -+
+ %o ° + % ° + Yo ®
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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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Fori=1l: M
Forj=1:K
D[i] += (qbI-1010D) (abl-1010D);
End
End

B EHEERSEI: [pp:mp=2:

Forj=1:K
len = pLen[j]; // len AN ERKE
ifq[j]>0
Form=1:len

I = listfm].imgID;
val = listfm].val;
D[i] -=2 - q[j] - val;
End
End
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JLIAT#3358 (1): RANSAC

[0 RANSACE LRI
B E T UL A 4FE 2 X EE R A ST Hi

b R

N0 =) €

» 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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JLIAT#3358 (1): RANSAC

[0 RANSAC:
B EIEAAICE S b A ST AR B SR HERR 5 1= DT AL o %
B inliers: IEfARYPLHED =X
B outliers: fBIAYICHEL =%
[0 RANdom SAmple Consensus (RANSAC)H5E 5514
B [Eis#3ERInliersFloutliersE Y
B inliersB FE R LAE MR EIGE STk
O &BiZRANSACHH {553
13X AIBEMLIZE B PLAL = 3 H4E R Ainliers
2 B4R B3R Minliersih B — MM SHER m _ [ml mz] | [UJ . [Hj
3. H ¥ 4E = AR B iR B (A 5T R B T 2 B =inliers
41853 Fr B BYinliersEFH G ETER
5.8 AENLE S S5RENINEEETEIRE

O fe: ATHEIRESMETTEEEEEZRSHITEEXR, TE
B#RENO(N?)

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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AR M E RVAC | e
m LRSI AR =AM E X R

0 if x; >X righttox, 0 ify, >y, abovey,

1 ify, <y, belowy

Ymap(l, J) ={

X 1 1) =
map(|1 J) {1 if Xj < X, leftto x

BEL I 1 0 0 1
: : ; 1 1 0 1
L o CAmap s =
gy o
, g 0 0 01
I S S ~3_
L o 1111
X D A 01 11
RGN . | | — Ymap = 50 1 1|

0 0 01

Wengang Zhou, Yijuan Lu, Hougiang 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, Hougiang 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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O KARHIEE
B FhHEFE
B BERRE
O —(EMEEX
B OENTFESEMRTRRRE
GIST vector

10 million images

@l — L

—] 128 bits
1

512-D Floats
L, distance ETRHIXAAEES

BIREFIENK

Binary vector




X AR =1 E -5

O ZBEMAS-bitlTExFy (BIEXAE! Juchar) , BRITEE R
z=xDy
zZBB—18-bitTE, zHPELFFAI A1, Bl AxFyrINEAES

O ATRRERERzPEF AN, TEAEZTE—MKER
28F9ZA ¢, HAE iMRATRERR “TEHBIREERE_#H
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Feature Extraction

High dimensional floating-point vector Low dimensional bit vector
Image space Euclidean space: L2 distance Binary space: Hamming distance
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(a) PCA aligned. (b) Random Romtlon (c) Optlmlzed Rotatlon

Image space

Yunchao Gong and Svetlana Lazebnik, “Iterative Quantization: A Procrustean Approach to Learning Binary Codes, ” in CVPR 2011.
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(a) PCA aligned. (b) Random Rotation. (c) Optimized Rotation.
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* Yunchao Gong and Svetlana Lazebnik, “Iterative Quantization: A Procrustean Approach to Learning Binary Codes, ” in CVPR 2011.
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* Heo JP, LeeY, He J, et al. Spherical Hashing: Binary Code Embedding with Hyperspheres, IEEE TPAMI, 2015.
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—1 whend(pg,x) > tg
+1  when d(pg,x) <ty

hio(x) = {

Codes (2 bit) | Codes (3 bit)

00 01 10 1 i 000 001 0107 011
100 101 1O 111

O 3RSk E 4R
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B RS BB NEBIRELD, IS aHRBEX IRz
vV EERNKREXXIEANERSEERNASZ—
0; = |{sklhi(sy) =+1,1<k<m}|,
0i; = | {sklhi(sk) =+1,hi(sk) =+1,1 <k <m} |

* Heo JP, LeeY, He J, et al. Spherical Hashing: Binary Code Embedding with Hyperspheres, IEEE TPAMI, 2015.
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 Heo JP, LeeY, He J, et al. Spherical Hashing: Binary Code Embedding with Hyperspheres, IEEE TPAMI, 2015.



