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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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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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ACM International Conference on Multimedia (MM), pp.131-140, 2010.

/



= BRFFAE FLEC AY 25 |B) R4

] %?*I‘Eﬂiﬁﬁiexfnevﬂﬂﬁiﬁ
B FILAC4FIEXT AV =S (8] REFE 1 TXTEE

L .

Vi (1, 1,k) =GX (1, 1K) ®GX, (1, J,K) v,: ZsiaEpEXth R — B i Fe
V, (i, j,k) =GY, (i, j, ) ®GY,, (i, j.K) Vi EEREREY R AR —H A2 E
k= 0 L L0 =1, ., N N IEER S E RO 2

B AR ER AR & A — B RV LA XS

r-1 N - )
I =arg maxsS, (i)

S, (1) :ZZVX(L 1K) i ) B i* >, FF
k=0 j=1 C MV, F \Q_EPﬂﬂlJB%
_ r-1 N o Y _ 3 RZEY1T AT
S,()=> > V,(i,j,k) =i =arg maxS,(j)

k=0 j=1



I w:%&anﬁ.
W= au KE 9ol LR

e
e |
/ T
‘_”ss | m
= Bl
mm_/ﬂ_ k=
/
{H
oo
~1T
)
FEIL 8 _
= ﬂ 5
| K P &
Ao a | @T_
.__Im.- g W

s % K&ﬁk&wﬁﬁ



SR

/‘-

A

e B FZ AR A

gy

Il)&

ERTEA

B FHEZE S|
B Z5[8]4G

B _{HEH



IEEZNCD

O RARBFEE
u AT
R
O _{ERAFEE

RN T TR TR R

GIST vector

10 million images

@ — @

— 128 bits
]

512-D Floats
L, distance ETRHIXAAEES

II)Q

B ERFESZEXK

Binary vector




X AR EE =1 -4

O /EMAN8-bitFTZ ExFy (BIEEE Huchar) , BEITEEHRF
z=xDy
zB Z2—N8-bitTTE, zPEELHFUAIHN#, Bl Axfys)XEAEE

O ATIRESE zHEESF A RIANE, IEEELITE— M KE N2
W t, HPE i MERFERT “THBIFIEEREZHGIFRIA
TRIECSF L A LRI N
m {5ane[0]=0,

t[1]=1,
t[2]=1,
t[3]=2,
t[4]=1,

t[255]’:8



X AR EE =1 -4

O FEitk, 8-bitTE (HIEAE! Fuchar) xFyHI;NEAESAIE I HiBdE
REBE: d=t[xDy]
B g0 x =4 =(00000100),,
y =8 = (00001000),,
SXEAREESd = t[x @ y] = t[(00001100),] = t[12] = 2
B fflI0 x =7 =(00000111),,
y =3 = (00000011),,
SXERREESd = t[x @ y] = t[(00000100),] = t[4] = 1

O %i‘k%%l:hﬁ[’cﬂ%l‘ﬂ?E’JiXEHEE%'HTL A LUE LY R E 5 E, BELS8 bit,
DB FEAETEXPES, AREMZEANAES
B SEPRSEINEY, BEKERLUEME]16bit, tbETHZE AKX 210




IR EE

my! ka/iriE T%:\
B R BAF—REGRITASHFHEZEN—EE
B ZEHIFE: REHEEGIFIERZEME AS% L FHREN— MR
vV BERERMTERERE? KA

Image space

Feature Extraction

High dimensional floating-point vector Low dimensional bit vector

Euclidean space: L2 distance Binary space: Hamming distance



1

]
o>
i
m
N
1=
KO
R

Hashing

Feature functions
extraction o® learning Encoding
L
Y . Iy 'y
L4 . L4 L4

Hash functions - = = = = = = = = = = = — — — =
10— 1 [l

Feature . _ | :

) : . -

extraction ' Encoding 00 | 2QZ.Y E!
, » 10 01— a‘ @%

query ,
‘ Search




A EEQ): BRI E
O B R E X

O

B SHFENARFEESERII, WXL RS EHRREMERER

Ko

B ERRZEREERE, Nit{IRAEEREREREN.

- RN R EFNT I NAAZ g

QEBRBIEE: A=(11) B=21) C=(1,2 HFRRAE -
D=(22) E=(42) F=(43) » C (4)
B EIEFEBRANCLHISHG:
EAKB R FREEHR K E ACKHIMB AR, BIKALAL, BEAIA0

A=(1,1) mms)(1000, 1000) mms) 10001000
B=(2,1) ==s)(1100, 1000) m=sp 11001000

F=(4,3) == (1111, 1110)==) 11111110



PEII

MemEIA(L): BEbBURRIGA

O —hxRe A R E X
hr(p):{ 0, = pH ZEr iz 0

1, EpHI i oM
O 4RI B BA MR & %y

A=10001000 A=00

B=11001000 g= h,(p)h,(p) B=10 table1
C=10001100 — C=00

D=11001100 D=10 ol @ @
E=11111100 E=11 A c
F=11111110 F=11

01

O B EXRWEERRFER—TMERNS |-

10

h,(p).h(p)

B queryq=(4,4)m=) 11111111 =) 11 —
B FISq5E FEbig, BEIFRqMRIESD ve




E,I:II
o
3

BHREXRQ): BEREU

O 8 Ak MEF B RERER S B AR
B REEUWTER.
v gl RiELEE2, 41,
v g2 BlimEEEL, 61,
v g3 RI3MENEES, 8fi

11 table1 table2 table3

g=(4,4) ‘11111111‘ 1IN w| e o 00
A

11 E F

Ag ®B
C® gD

00

01

>
m
m

‘UJ

@0
® g0
& m




BHEEXQ) EKENL UTO)

O ITQEAENM
B SRR BIEMSTRIBS TR, KRB EIRER /RS
m OFB SRR, SRIENEAE PR GES R B AT ARG

B AKX TR

i 0 -1 0 =1 0 i
Average quantization error: 1.00 Average quantization error: 0.93 Average quantization error: 0.88

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

e

Image space

Yunchao Gong and Svetlana Lazebnik, “Iterative Quantization: A Procrustean Approach to Learning Binary Codes, ” in CVPR 2011.



IBHEHEZEQ): ZKX=1 (TQ)

O ITQ(lterative Quantization) & j X 51
B X RIGEHRIAITPCAREYE
V = XW
B 5/MEENIRERY
Q(B,R) = ||B - VR|%

-1 -1
0 1-1 0 1-1 0 1
Average quantization error: 1.00 Average quantization error: 0.93 Average quantization error: 0.88
(a) PCA aligned. (b) Random Rotation. (c) Optimized Rotation.

v EIEREFHEULERB: B = sgn(iR)
v [EEBE e ERER
> THECXCERE BTV BISVDHE SQ0ST SRESR = SST
ERLRPE, XH 50K
O =
B AR E NI IZEERRE
B EE SRR E T XN AR BRI RME

» Yunchao Gong and Svetlana Lazebnik, “Iterative Quantization: A Procrustean Approach to Learning Binary Codes, ” in CVPR 2011.



WM E L) IKEAME

O zp#l: BiirkmE, mIEEFmE, Ko EIZ|E)
BT ESE
B EDHFMEREE N —MHFFENE, RE—NEHKE, BEE
D+1/MEBH
B SIS E, BRELBTEEE

O 3£ 351G 75 bR 2 BN 43 Z RB TR -
m ETRUREE

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



i
3

I
,B\I:I:
w
.;.1
i
X

—1  when d(pg,x) > tg
+1  when d(pg,x) <ty

m@:{

Codes (2 bit) | Codes (3 bit)

00 01 10 11 : 000 001 010 011
E] : 100 101 1O 111
L] PR Hy ek [H TE 51

B P SABRIREARSES, BRI b
R SRR BARED, NEMEERERIEST
v EEFNRAE Y i PR AR AR 59 2 —

0; = |{sklhi(sk)=+1,1<k<m}],
Oij = | {Sk‘hi(sk) = Jrl:hj('sk) =+1,1< k< m} ‘v

* HeoJP, LeeY, HeJ, et al. Spherical Hashing: Binary Code Embedding with Hyperspheres, IEEE TPAMI, 2015.



MEEAQR): BkKEMRE

O ST IGEFEARRES = {51,852, Sn ks A HE B
1 #aE: AINZRAFAR P RELIE lAlﬂ’E%%)]#‘*BR'Dpl,pz,---,pz;
Pt A 2. WENBL, BBEFRL, - t, E150, =
B 3 XE—XRERY, t&o

1ol] n/4

=R (O HE D
4 !
gmﬁllq'i" - 5' Vi’i-l_%:ﬁ = TZ 1fl<—] y Pi= DPi + fl '

B 6 EEXE2-5, HEWH, AIHETEREMY
» avg(Jo; —n/4]) < en™ B std — dev(o;;) < &5 2
O AT EkIgHEXRNAEEITE

b, B b,
dshd(bivbj) — ||b_/\bj_’|| Ha p: Fa; A: 1B3ES
i 7\ Oj

2

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



	幻灯片 1: 第七章：图像识别
	幻灯片 2: 图象识别
	幻灯片 3: 霍夫变换 (Hough Transform)
	幻灯片 4: 霍夫变换 (Hough Transform)
	幻灯片 5: 霍夫变换原理：以直线检测为例
	幻灯片 6: 霍夫变换：直线检测
	幻灯片 7: 霍夫变换：直线检测
	幻灯片 8: 霍夫变换：直线检测的改进形式
	幻灯片 9: 霍夫变换：其他形状的检测
	幻灯片 10: 霍夫变换：圆周检测
	幻灯片 11: 霍夫变换：圆周检测
	幻灯片 12: 霍夫变换：圆周检测
	幻灯片 13: 广义霍夫变换
	幻灯片 14: 广义霍夫变换原理
	幻灯片 15: 广义霍夫变换原理
	幻灯片 16: 广义霍夫变换原理  
	幻灯片 17: 广义霍夫变换原理  
	幻灯片 18: 广义霍夫变换原理  
	幻灯片 19: 广义霍夫变换原理  
	幻灯片 20: 广义霍夫变换的性能
	幻灯片 21: 完整广义霍夫变换   
	幻灯片 22: 完整广义霍夫变换   
	幻灯片 23: 目标检测
	幻灯片 24: 倒角距离变换 (Chamfer Distance Transform)
	幻灯片 25: 倒角距离变换 (Chamfer Distance Transform)
	幻灯片 26: 倒角距离变换 (Chamfer Distance Transform)
	幻灯片 27: 倒角距离变换 (Chamfer Distance Transform)
	幻灯片 28: 倒角距离变换：如何做距离变换？
	幻灯片 29: 倒角距离变换：如何做距离变换？
	幻灯片 30: 倒角距离变换 (Chamfer Distance Transform)
	幻灯片 31: 图像识别
	幻灯片 32: 图像识别
	幻灯片 33: 图像数据库索引：正向索引
	幻灯片 34: 图像数据库索引：倒排索引
	幻灯片 35: 图像数据库索引：倒排索引
	幻灯片 36: 图像数据库索引：倒排索引-示例
	幻灯片 37: 图像数据库索引：倒排索引
	幻灯片 38: 图像识别
	幻灯片 39: 空间验证
	幻灯片 40: 视觉几何上下文表达
	幻灯片 41: 几何校验(1): RANSAC
	幻灯片 42: 几何校验(1): RANSAC
	幻灯片 43: 几何校验(2): 空间编码(Spatial Coding)
	幻灯片 44
	幻灯片 45: 空间编码矩阵生成
	幻灯片 46: 空间编码矩阵生成
	幻灯片 47: 局部特征匹配的空间校验
	幻灯片 48: 局部匹配的空间校验实例
	幻灯片 49: 图像识别
	幻灯片 50: 哈希算法
	幻灯片 51: 汉明距离计算-示例
	幻灯片 52: 汉明距离计算-示例
	幻灯片 53: 哈希算法
	幻灯片 54: 哈希算法
	幻灯片 55: 哈希算法(1): 局部敏感哈希
	幻灯片 56: 哈希算法(1): 局部敏感哈希
	幻灯片 57: 哈希算法(1): 局部敏感哈希
	幻灯片 58: 哈希算法(2): 迭代量化（ITQ）
	幻灯片 59: 哈希算法(2): 迭代量化（ITQ）
	幻灯片 60: 哈希算法(3): 球面哈希
	幻灯片 61: 哈希算法(3): 球面哈希
	幻灯片 62: 哈希算法(3): 球面哈希

