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Abstract

Abstract

Ubiquity of digital cameras and smart-phones, especially the rapid development of
social network and twitter, has resulted in an explosion of digital images in form of per-
sonal and internet photo-collections — leading to a revolution of our daily life. Although
such images form a well-established communication medium for sharing experiences or
blogging events, it also poses challenging research questions. On one hand, efficient im-
age retrieval and effective organization remains unsolved and even more urgent. On the
other hand, although for decades researchers have developed methods for editing such
images, most of these methods work on the image at pixel or region level, ignoring the
hard to infer underlying semantics of the scene. However, such intelligent organization
and semantic editing requires understanding of the underlying image scene. Allowing the
computers to understand image scene and organize these information in the attractive no-
tation which accords with our human mental data representation, is an important research
topic in computer vision and computer graphics. The major contributions of the paper

are:

1. We introduce a regional contrast based saliency extraction algorithm, which si-
multaneously evaluates global contrast differences and spatial weighted coherence
scores. The proposed algorithm is simple, efficient, and produces high quality
saliency maps. Our algorithm consistently outperformed existing saliency detec-
tion methods, when evaluated using the largest (including 1000 images) publicly
available dataset. The saliency segmentation results have much better accuracy
(precision = 90%, recall = 90%) than previous best results (precision = 75%, recall
= 83%) on this dataset.

2. We propose a group saliency approach for automatic localization and segmentation
of salient objects from internet image collections with heterogeneous quality, us-
ing shape and appearance consistencies. A benchmark consisting of 15,000 images
with ground-truth annotations is also introduced to evaluate the results. The eval-
uation demonstrates that group saliency consistently outperforms state-of-the-art
saliency algorithm working on individual images. Such automatic segmentation
results directly enable efficient shape-based image retrieval (SBIR). We experi-

mentally show that the resulting SBIR system outperforms state-of-the-art SBIR

II



Abstract

systems not only by yielding better retrieval rate, but also by producing additional
object region information which enables a wide range of applications.

3. We present a novel framework where user scribbles are used to guide detection
and analysis of similar objects. Our detection process, which is based on a novel
boundary band method, robustly extracts the repetitions. Subsequent analysis of
these repetitions allows us to get scene object level instances along with their mu-
tual relations. We demonstrated how to use such scene information for a variety of

object level tasks that are otherwise difficult to perform.

Key words: Saliency detection; object of interest segmentation; image retrieval; repe-

tition detection; image editing
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DAASE P2 AT B O FE IS B A A4 TR A i A P e (R H B XA 2 A 1 5 iR B ] o SR
TR0 A i 32 3 A ) A B S 22 B — AN B AR, B RS R T PR AR
il A AR AR G A S

20034F, O A 7 B 7Y Yu-Fei MafllHong-Jiang Zhang$2 i | — Fh &+
BT ERT LEEE A 7%, Sk A B . gkl i AR R B a7 =0, R
FH RSO HG K 0 S 1 I 285 118 J] v g B B (R AR X 3 12 30 3 P A ) B A 2
XFEANZR BRI R M BB IR DX OR B 2 E R

20074F, _biEACIE K% HXiaodi HouMlLiging Zhang 7 $2 H 7 — Ff 3 -1 5%
B 10 77 2 SR A N A A i Sk 35 MR . iz vk d o A e N LR B9 B0 (log-
spectrum), M EUG PSSR B (spectral residual), F-7E 5% B ) 25 (8] 44 2 2
E 2R

[ 4F, 5[ 0B 1K % Jonathan Harel 58 AN £ T — 3% - B 450 140 5
BEMANEE ., ZITEE N BB A BRI E I &, 85 X SRk
F] S A BN bR (activation maps), %5 XX LB AR E3EAT A — 40 DL AN 3))
br B A S B W B R A .

20084, MK Z=22E M £ 79 B I Lingyun Zhang% A $2H 7 —FpdE T DI
IR AN AR EUR G T HRHIE (0 7 VKA IR b S5 3 MR 1981 B T MAARr b B A P 3R A
H T B S HERAE DAL, ZT7EEE R A TR E B R B SRR IE R 1S 2
HEmTHREFEEERNS I ES. F$, Achantatd AF|HAE R BRI H
55000 5 30 A A FEE N B8 R XM RSS2 45 B R ORI TR [ B AT TR 20 2 ) S 3
5] 1491

20094, Achantas A\ B H T — Pl T4 0 B 0 BRI A RE &
E VXA S Neil D. B. BruceflJohn K. Tsotsos P04 H 7 —Fl & F15 £ i
TR R e e AR iR Rk AR AT @2 455;  Hae Jong SeofIPeyman
MilanfarSUH H 7 —Fh 5 T 5 AR B4 & 2 PR A DU 7 v
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20104, Esa Rahtu®§ A\ P2FRIFH GBI MRS . Bt 1830 S RHIE B R i
AEXT LU R AP AR B 2 PE Xk, 20114F, Naila Murray2 AR FESR 28 B R,
BRI AN 25 18] 5 IR0 7 iR 3R B UG 1 B P X [F4FE,  Lijuan Duan® N3 H
T T S (RIS 22 S P P S e DX A ) B

g ERTR, SCTan ] A G B Bl RS I L 2 P XX AN T LA S AR ]
BB O AR iz . SR, DA E AR B[R] i 4 A 22 [ DA AN 4 )&y 6
VGRS, T AR B 5 v RS2 R R X FOLSIFE B B K A PR EE B3RAS T IR % 8
7/ D S R T B SO i1 7 2 8 s ) Sl W2 NG | 5 W R R

2.1.1.2 BInETREIGEZ RN

T [ S PR i 3 A DX U 77 v 0 R AR AR LA 5550 R ) R ) R
AT R Jifn. Kby TBAR. FHEEH . BB, KB, Ae528. fidpss
AT — 8 IR RE TSI 1930 o R R . 35 A TS Sl o SR FH R 0 ¥

B M RKE R WAL S, N Tt B M X R IR A
19864, John Canny>442& tH T —Fia A W M th B AL . 7 R BI &AL
GATMEYE,  Canny B 56 0E ST eI GAT I 55 S0, Ho A G035 e Ot far I 0
s A0 78 7 VR I ARSI A 5 30 ¢ i — — RE AR, AR 5 4 FH AR 7310k - 4 2 X
LRI R, BRI &N EE . [, J. Brian BurnsP!
Feth 7 — M E LRI EE . TR ER 0 bk DT R AR SRR X8, RS
A SCHF X3 ) A 205 Bk il E BRI ZH i, 19984, % B K% ffJFarzin
Mokhtarian 1 Riku Suomelal®®! $& H 7 —Fh Ik T~ FRURE 7% (] it 28 22 306 1) LG A s
JivE e %75 Se M FH Canny Bk MR B 3R B 2, R Ja il 120 2 1) e 0 il 22
A0 E B RAE SR8 A e FER NI AR T, e e m REER I A R, SR 4Bk 2
BARRE LS B A5 B . XETR e T A A 0%, B2k H bRl
SR BARAESS, N T ST A S 3 1 DX IR AR Y o I e AR AR B 1 37 7R
THE R H BR BRF IR 45 3 ROV 5T 25 B AR IE 0T I B AR, TR b B A e e B A5 A8 A
gz,

5 A OTER AR SR B A, BB B E M XA . T HARME
FHIRTRETE AT B3, & B BRI 2Lrd S8 17 A SR jung,
X EAE U SR B] 7. 20045, BB 7T B A Paul Viola ! =22 FAHLAT 7
S5 % HIMichael J. Jones 7! $& Hy 1 — B AN I AR 1 2 Hh 2 ST Rk e 00 A5 284 1y B
o GINEFEAL = B BIPOE v SR 2% BT 7 R AE s R
Fl AdaBoost )\ K & fig 18 FFAIE 5 T F- 48— /NER 20 B B (0 OSSR AIE s 38 0 VR A AR Y
P b HERR TS S X3k . 20054F, 7% [EINRIAfNavneet Dalal 1 Bill Triggs®®! $2
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H T — P3R5 1A B 5 Bl (Histograms of Oriented Gradient, HOG)$F1LE i) A A&
RV o BRI IE THOGH) i # b, 4 REER BE . 400K FE T 1) )
g3~ AH IR RORURE 23 1A) 1) 0 0 B 8 R A0 X33 P g Joit B ) 315 0 B B2 VA — A 55 AT 3R 00
25 SR s, JER AR E T m R E RN RS . 20074, TUEE PN
Ft Bt i Tie LinE N PR H 7 —Fh I T 26 A B AL 1 % SRR BL SR A AL =P A [R]
FEMEINAHEG R XM R Bl SO R 38 ) 2 RUE
XFEEEE (multi-scale contrast) sz Bt [X 38 S5 25 VR R A0y AT 48 B B (center-surround
histogram) 1 B4 J) ¥ 35 4 [¥) 0 62,25 [8] 43 A7 (color spatial distribution). 7~ A
HEHXT BRI KRERSER, WA ZOIE SRR S B E 1Y)
PRIEAT IR AT . (RS2, ASER E AR 7R EA R PR RAE . RERI
SRFEARTIANE ()27 20 T4, DRI AS R4S 281 5 L 5 5 S ) 302 25 PR D A X 33

21.2 R

NI X Tl B 328 B AL A 0 - SR 3R S0 R Ak B P4 LA DO A T ) 2 i
BER L

(1) R A0 35 1 DX T 40 B A BT 0 O b i P A2 A R 0 T SR B
BB FLLSEAT 55 38 AT R0R - ARSI 53k K 2 R g sh i 1
(sliding window) ML R M B & — AL E L Jr) . R # X0 15
IR, BTARME. TR, REMASEEE LTHzE, H
THEAEZ B TIRKMHL . W Gea8 A R 7 A A0 B35 VXK, T
PAAETH SR N R — FE B St DB LA DXCIGEAT F T, AT R R T4
PR ER R

(2) B AerE: A0 53 T DX I A 4 B ] LASE AR VT 2 R S B8 B AR R
BHAT HIEN AL HE, DOXBIE aegm 0 B . i, Oy 7 N A F K
PO R B IR R TR R, A BBURR 1) TR 48 T AR 130 R Sl 35 PR 44 T
T H AN T G R 20 AT BIAE AN B (B O B I Xk, DR E
BEX S R AL

(3) FLLM: P AL 25V DO I W 45 5, 7T DAAE B R 4 o 75 b 3 2 2%
PEDK I T AR e hd o IXFF RE AR T 28 F 0k 2o [ A AR ly 5, S Re A Rl £k
R PG Hh B S X ) o o 1)

(4) HERRTE:  PRIR 5 35 1 XS o 40 B ] A 288t 58 T 9 X dsioxof A5 A ) R
Sl IR DX SRR AE SR B T4, AT e Asr il 1R 45 B SR
WAL S5 I IR 1,

2 NRW BN, FERAAER O T M 553 5 A 28 1 Je 3o R A AR B 175 1L
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BB AL S VEREAT B SARI,  RENSAEAS XS B R AT A 1A Al 1 AL B
AT RE. AT, &0 A R 2 VEAS TR VR 2 T LI s A NI 22 Bk
B EEALA, Hh s EGEa®. YRR BN R, A EBURK T BB

T

213 BRRFGEME

A% T I R T LE B 2 M R B3R AT B R R B s Bl i AR 2 A
(LB 2.1)0 ANTERIN, D9 7 DC5em B LE L KA, NS0 K B2 5 4 i
FEEA T SZ300] R 2R G 5 (hard wired)[11PY . FE—/MREA AN E )0, X P
il 0k FH 128 1y %6 B 5 (camouflage images) 5o 3% POy 25 G AR i 1) 26 AR Ji B
FEA P R x B (R D i 45 5 KA RO B A I B BT R, DS B PR A o
G RABRNE. RiAEBRI ST, ZAREMEIFAF L. ETUTHEE, K
FEREH T AR AR R B A R LR e i g ik
(1) F: T4 Roxt B IR 5 e 1) 5K RV [ ) B AR AT BB A B 70 B 0T o IRy

B TR0 W A AE RS B A AR B e B R R AR LERE T . &R

Y325 18 m] Lo 5 H ARS8 DX - AR S 25 VR ROE, I Hol DL 203t

RHEEANHbr.

(2) —ADXIER I, 3B e A X B e, HER AR X
sk AR BN

K21 i NEAR(E), AT 4 R 0 B R i 45 2w AR R AL O B 2
() XA S 2 2 J AT DLt — 2D R SR BUBOS B R [X 3(T) »
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(3) MIER SRR R Bt i, FZZA YA H 58 S8 BRI B X 3, 2 ]

830 %(W Jiang%5 A ) TAEPOILL ARG 51 30).
(4) N T REREIE BB AR SR AL B S A R R R 50 BB R, 2

5 PRI I0 B005 I 12 B A T B PR RS R

ARERE T —MET EH 5 EX W ER T (Histogram based Contrast, HCJj
%) REMEZE . HC AR E 5 HEG RN ORERRKIHRE RN B EME,
HH U= B A PR BB G . A ET B B 72k T = 2k
L I CR 2 8] P R A R A% ) B AL SR

VENHCITVER) Bk, 1E& 4562 R R gt TRCITVE . 1 JaHs BUR 7 H1I R
DI, RN X BB 2 A, AT T B3R T XA EEBE I (Region based
Contrast, RCHIE)RE MK, XMW EEEEHR SRS EETESR, Hd,
4 Jay 0] HG AR 22 A1 DX 0 T L8 DX on B DL R 2 A B B kvt . 3X My
V2 TG S EAR X% 2R 5 2 A o TR AR R

AR Z N AT RN 2 N R U, REWS RS BB B stk
BUBQGE I XA H ERE L. W2 RESN TR -SSR P P E
B, H, GrabCutBOR DL ] A2 B 2R 7R H AR 44 Ak Bl ik o — A
X, 1z — MR B E TR, ikt E TR A & T
QUMIAGAER . B, AT T —MIE AR GrabCut )7 V50K 1 5 B2 K
MBFAEE S, 2] 7 —MYEREW] A0 T IUA S ST HE B ROGER X 4k 5 B 52 BT %
HRB B

TEHAEEbr EBUVA 5K (F10005K BB 12 FF SR HER S L2 il 1A
TIEREE R, IF H 5 I ok (0 1) — 20 2 35 M B SR U7 v 17-84749.65.97-991
25, AN THARERSERIEHAT TR O N 7 B IR AR B 7 EE R
R Hd S BRI HE v, 1R L T — 5 100005K BRI B AR E RS BN L
PRERZE RS LS 2.6.1.2°1), ZBIEAE L 2 A R B R R8s SR BR 7 —
NES . MFFEERZXADBIRE LT T2, AR RERR A R A5
AT fe e IR 7 ik 78AT50529698 1041 (i 2 kAT T EHUIR @ BEIEM R O
HIJTVEAREE, A2 IR A0 [m] 205 A8 A B R iR i . B ok, AIHCT VEAH
tE, RCIVEMIEFRM A R E S, HRIHRERE S, EEIEERIUE K22
PEEG S T 2 BAE > ) BE XA S5 B BUR ) BB 4 s L L AR
®  *f Achanta(#5 45 81ef ¥ 1000 X el FH A L 07 A5 B M e 45 1L L 010X DA S 5 Y A /T LA AR T

VERITUE 3 00 _E3REL: http://cg.cs.tsinghua.edu.cn/people/~cmm/saliency/ .
@ FRASPITEAEFTA 100005k B4 E RS SRR ] IEVEE I H £ 70 B3R,
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(a) I ANEE O) ITHETT  (0) AIMJTERY  (d) IMFEN3T (e) MSS 41102

(f) SEG/7i£P21 () SeR LI (h) SUNZVAM (1) SWD L1 (5) GB 51211001

(k) SRAFENT () ACHEMT  (m) CAHEDT  (n) FT % (0) LC /7% %81

(p) CB /71419 (q) HC /7% (r) RC /714 (s) RCC (t) P brvE

K22 A AELE RO E TR AR L B R (bp), BLE A E S
IHC 7 ¥:(q) MRCIT¥A(r). FE FRCIT VAR M 45 R IR O B X35 B 3170 31 45 R () AR 4%
IR P ARE®. KE BRI EER GGG ERE, S AR R
K 2.8-2.10 LA Je AR 1930 H 0P 5 58 2 (1

2.2 tHxXIE

AT EBOTE B A A 2 A IR R SCik . X SRy kB A T A
JRER), BURATHELR, B . XETTER R Bt LSRR
ik Je PSR 2 BRI XA e Jo) [ AR X B o A 3 T2 M R 2R R 70 RN )
Pl ERY R 4 JR) A 1 R
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221 ETHIILLERGE

BET S B EUJEE 10 T v A PR A DX X (/0N D) R 8 <18 ) s e O
A2 2 X . 7EKoch HNUliman 215 HY 50 3 3 4 52 000 70 19 A2 10 ) A R0 A
LTS NUVE SCT BB IRZE VR, e R 1 2 ROBE R 6 o Ca- J B
Z5ERAFE] . MaMZhang©1 $EH 7 53— Fft sy #O0S ELE 20 #7 T ok 7 A B 2 4k
1B, FEFBORMIE KB AT . Harel 5 A 70 I 4 1o 55 A R 4RFAE B —
WRRE By, JFHAT UM e BEEBRE G, Lind NUOTE s & i BHR
GRS LR LRSS 5, R T 2 REX . Hil, Goferman AP [k
XRMRELR . 2R RE. WAL PLR R SR EAT AR 58 8 2 1k
Yotk . JX LB R R R L RE DT iR A T G P A R R VA, AR
SR M EAIROLE 2.2).

222 ETE2BXLEMEE

BT 4 JRyhoF LR 1) 4 25 X3t B v FH — A XA A AR IR ) L BE ke T
RN, ZhaifIShah 8l LT BT HEAMEEFHRE R XS E MR R
EME. M, HEUREPCR TN E, ZARAREGR, 2T HEEin
WTE )R E 2R ER . Achanta 55 N BRI T IE 7%, HOTEHEANG RN
BAEGFS ARG EREREE LREEE. B2, ZHERZET ¥
gite, NELUrERZAREREG. K 2.8-2.10f1 K 2.13/E/R 7 XAk E
PEFIE B Ao HhAh, XUy T BUR SR M 2 A e R, XA FEFR
X T (1 S 3 A SR U P e A R O EE (AR 2.67TY)

223 RSLEBYMARIB R E

w2 B R = A T8 B Y4 7l (unsupervised object segmentation):
MaF1Zhang [%VH) F AR X 38008 4 1 77 78 AAIATT ) 2 25 1 T P 45 38 R 1) 2 35 1
X,  KoAINam ORI FH B G X S REAE SR Y1 25— AN TR i Sk 2 1 DX 3 P S ¢ 1)
=L (support vector machine). X487 3 4 X 34l i3t — 0 FAG BB B K. ik
#, Achanta®f A\ BN H{E V% 4 #] (mean-shift segmentation) X 35 N 1] 32 2 1418 13
17-F38, JEde B3 538 PR T A BB B X33 9 OSBRI A X 38, S5
H, AR SRR A R 2 B E M R AR XA BIE . (EE SRR T4
JL ) GrabCut 3177y, i IEARH 47 GrabCut, FHAERVOERZ FEHI=. &
SOM XA B RE R, 7L B d N AR O 35 P XI5 B 58
HANER ALY, ik 7 O e A R N S 1t o X R A P AT A5 A 2 AT LA
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FH 525 PR AN 25 SR 8 Sl ) 6 A0 BOSR X 3k 8 4 #1077 TEILE B KA JF
IR B DL R A B b f 2 (R B R (55 2.6.1) b (20 81 45 5 R T ARSI AE IE R R
T3 TARO A 287738 1) B AR A (B 2.6719).

A E AR AL 2 A Tk RIS R A TFE @, Jiang®E AN POHE H
T M RLB T, 1 R ERE R DXk A] Bl R e AR P AT
Bl £ R B, AT NEE S T RTINS THARR M, %ERH
T 1A ) GraphCutfl 5 T B 77 B B AN R R B RS, IF R R AR & 2D AR 2 S5 i
45 F9 R Trimap. H T A % Bt K A ) GrabCutAs & 5& — F F1] F GraphCutHll 151 #r 7R
% (Gaussian Mixture Model, GMM)#M R 8L (1) J532:,  Jiang®§ NI 7 i FIA =
BTl (77 5 B A AR v B AR o SR, AN & BTk 1 7 vE AN 7 B A PR AN A
(1) 5ARZTIRBETIEARRE, JiangdF A S F AN F 850 #2505 248 F R B

X3, a0 i T A AN [ RUBE 3 1 5 SR o S P AT L
(2) Jiang®5 NFFH AR Se 30 0T MR A Ak 43 8 13047 itk
T BRI VE B R B KB R, 1% IR0 3 TR R RN o #) 45 B B
PEEIEAT A X ] S BB R A TR . AT, ATIEH R T 2R
FE BT ER G o B AU . AN TEE, IR NS 8RR 158 1) 2 [A) e g ] DAdE
— P O AR B A 0 R VAR XS U S A . SR, A S RN S T
JeI E BRI NS, A B E A X MR e, RO IX PR Ja e e — Lk
N ARTRE A I RIS R (g, £ RS ).

23 ETHREMNEZEXLLE S

N BRI 2 Gont T imoof HLFE 15 5 JE 8 Uk . AR X — W%,
e ETMA BB BESGTHRETR 1 7 2T B )7 BIX ) (Histogram Contrast,
HOREMRE R BE M ERN T L. BAcky, —MRENEZEHEHEMER
TR RO LR E Lo B, BRI R R LM R EVEE E XN

SU) = ) DU, I, 2-1)

Vel

Sl DAL 1) R H L AMREL, (EL b R EIE B B (3509, R 2-1)
T LA 1% U T

S() = DUy, ) + D(I, 1) + - - - + D, Iy), (2-2)

O ZLAEMPIEES R RKELIECVPR 20111071,
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23 g MARGRCE), ARSI ETTEE) . B ETH A Dbinfirxt
LB EAE T 7 s R R R . B MR ) BUUE 434> B3 Ebinff k2, HLATS
SRORBA 1 3 AN BT 5 0 W AL B

Hoep NOSER TIBR RS TUESR, TR rEER R, EIXRE N EAT
HFRBUEAE G R BAA M E R SE M E . FeT I -2 7 E=HE, R AA
HFEB LM B R Ak, SRR R E EE

Sx) =S(e) = Z fiD(ci, ¢j), (2-3)
j=1

HAGRLMIEAE e, n BT & B LR, fiRe, 8 BUR I T LA
R (HTEANRGHEEEERESHA—30, 11208, dHzl @23 K 2-3)id
FE A (R VA — 1k R E ok 20

2.3.1 ETEHEMNEZEME

2 2-1) kAN 3 v 5 BAR &N B R B Y E 0 5 R B TR S AR R
HNON?. ST FHERNMIEG KRB, itERMmesEEm. LRARXN
SRR (2-3)TETROWN) + 0(n?) IR E . W O(n?) < O(N), B I8 & 2% 5 wh ]
DA BIOWN) . BRI, s I OCEEAE T BUR R =Bt e . 28T, HE6
A 2563 M AT BRI, LLIRBNGB R BBERE.

N T WA BE S E R, ZhaifIShah P8 A T G BRI B IE . X Fh 77k
BEIHIn? = 2567 = 65536(CHF IHIL T, 2562 < N)o SRIM, AATTHI T v B BB 7E
T2 TS BT X . TEXANTAES, 1E#H A GRS R
SEEEMTTE . R T REEERIBEHE, AI7Es A EE NG =S
F2AAFE, X2 AR 212° = 1728, HE 2 HAREG H g
bR B AR AR /N B — 8055, 7 DU H A 5/ B B 6 25 4t DA 8%
H. @A EE, HROROX B AR 595% L LI R, ATk
A T DL K B R Bln = 854 AT (SEBR A5 R VE W 2.6 7). F R/
T5% MG 3 B 5 B 4 B 7 B R B sl (B T A . B 2.3 9 LB (1) B4
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TR 6] P

TR

2
>

i

(a) BRI EZEE (b) X 2 1 1

B 2.4 Bt a) T AT R X B0 R B Z P ECE) DU MR ZEE ). N T EoR
Jifd, A EOA 120, 1],

Ol RS ZETIRIVEREM SR, AT A fa 2k T ET R AR TR AR
By Tk R DA T SRR 52 AR T

2.3.2 B¥ETEEE

IR AT LUt A R Bt LS R R R v S e x LU, R S
A RES PRI, PRy — S AR LRI B W] RER A O AN R B, D T R X R B
PUPESS 35 PRV B R IR A, AR VR T T SR A R s B A B 1 & 35 1
fH. BB R P E S BOR IS (L o b* BB I &) 2 25 VEAE KA
¥, EAERESEE E RS AR RS R (FE R = n/4 L W
K 5 B e ) S 3 A

§'(0) =

DTZW*D@mﬁm) (2-4)
Hob T = 2, Dieycp) AP AIVE Wim A BOEAhe 2 MEBRES, 15— (LB K

Z(T — D(c,c)) = (m— DT. (2-5)
i=1
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538 FEER T — DA BUET — D(c, ¢)RTEBUERFE S [0 PR R ¢
BOL RIS 7 BUBCKBUE . FESEI T, AFE R B Ah 26 ME AL I BUE b SR B
M R BB R ROR I o & 2.4 9B 22 (8] 1 R I ROR #2058 Z YR E RS
VEERARL BT X (AT I R 2 AR L, RBIARLLR B AR mT fE 0 i
BB VA, DR 7 BRI (LI 2.12),

2.3.3 Bk}

W Bt 2 ] |2 A R B R, AR EA i iE Y
S) R Ry AN F . BEARE A B AL TE RGB Bt =S Ak 47, (HoN T B iE &
HHE 5 NBRAEM S, 1FEE La b it s 6 B 5 a m e . &
EIFABEBEL ey B AT EN, FOAHARTEEXEL € [0,100],
a*,b* € [-127, 127 F B ER AT R LS B th . SCEREE AR, BHARAE L'a*b*
[ RS B ROR AL . Bt 4E 2 /E RGB Bt (Al &k, fEL a b Fita =[]l
BB R

2.4 ETRXEWEEXSLLE T

A2 55 0 2 3 PR w0 ] L A A xof b B R X3 08T, i 7 xS LR 2

7 TE) 9% ZRAE N 2R 3 0 77 T A 3 B B AR o 200 X3 vk G R BB AR
Az DX v B R B G BB A XS EM E E . ETHEAR R SO LR
Gl R R EAM AR K, KB MO L ATk X0 B
J% (Region Contrast, RC). ARG 23 [7] 5¢ R M X I 0T b i 54 & 5] — .
FERCTT i, 1B H e BB o B cE T IX 3, ARG TR IR R L,
FH A DX A0 L IXgoxf U B IR R Ay S IX 3 e S 2 A . ABUE H X (]
FREBSULE, B0z i X 3873 o e/ B AUAE

241 ETHEEREHENXESEE
B, A T 0 B B AN B2 B TR, SRJE N
1A X L B 7 LSS 2.3799)0 PG K g, SR b5 PR L e X
SR EL T LB 1 5 2
S(r) = ) WD (ri 1), (2-6)

r#ri

FA D, (rie, r) AP Ko A I B BE B FE B, wir) 9 X U BUE . X B IX
s r B AR B Eow () SRR A S BOR XIS LEE o A X sl AT 750 € B
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(d)

()

K25 RETXIER4RXTHESPRE: (a) BIAKEE, (b) B Felzenszwalb A1 Hutten-
locher [1]4) %1 5151900 3 2 () UK X 3k 3 B 45 B, () AN RS BE B BURN 2 [R) 56 56 11 [X 3
XTLCEE AT 25 (K (2-6)),  (d) it — 20 % R EE B IR X380 LU BE e BT 45 2R, (e) FFadE—
2 A A SR G () DX B A 45 R (K (2-8)), () i iy 5 X gl vk A (R 2 ()P
JE XA L EE AT A R, (o) EOGEBRIXKIR A B ER 2.5 AR, (h) N TARE R
PRIX I AT AT 2 0 v o & 1) 2 1) 2 BT DURI N 40550 46 SR AH

BN

n_ n

Dy(ri,r) = Y > fler)fles pDler s e2,)) 2-7)

i=1 j=1

Hewb fler )N S B Euey 7E S DX 38in B9 BT bl BRGSO E R, &k =
(1,2} ERE, 31X ELAR T DX 0 Mt = 5 5 e 2B A — Ak 1 BTG B 5 ) A B £
HIURE AR NAUE,  DASRTA E 213 2 A X

PR EEAS XA B R BT B TP AR EH i, i DU REAS X 3847 fis
IS5 BUAE R 2 B 7 B R AR« AR D7 vE FE Rl B 7 B DUEAS A A AT U 5
AR N = R
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242 ZTEMMXEMNLEETE

ERE—20, WA Q-6)h gl B RBUE, AT iER A RE SRR, K
G DX 3 1) 2 [ 57 B 9K 280 45 RIS o 388 R 48 DX 52, /N [X 4k )
SN R, SRR rye, T2 TRDANA X 300 EEE ) 55 22 E SO

Dy(ris 1y
S () = ws(mZexp( oL 1)

reEr S

) w(ri)D(rg, 1;) (2-8)

HorAt Dy(ry, rp) DI AT RS TRIBE S, wig(re) A& — 92 R P T DX L i 57
DX 38 5 A AT RENR 51 N STE R A I GRIACB 574 P0), o 2l 22 (M BB 5 L o A
JIERH

wy(ry) = exp(=9dy), (2-9)

Hrph @ et & AR F— R0, 115 X ikr FRBRBIEGFLRFYER. o
R, 2 (U B2 ek /DN, S BR0E X 3 A %o L P 2 T 24 i X 4 il 25 P A A
BOR B DR« PR AN DX 3000 225 1) R B9 i SO S DX O (R BRI R B o E AR 5 (1) S
B 0?2 =04, BRLRE—E0, 1]X]H.

2.43 [Ximxttl E2E Rt

A gk — Bl AP Rk Ol Z BT EAS BIMRCTOTE R R . HE, A
FH 2 [) e e Rt — /ﬁﬁ#m%m%?mﬁ,ﬁﬁ@%%LMw,ﬂ%%él
()T kg — 2 etk 45 IR

AR SRR L 55 UG A K AR A (1 B X IR a4 X 3. VR W52 £
TX B 43 DX A 38 0 T AR S T R S X, R I — R AR N AN (]
eI FIRCE — AR 2-8) T I w(r)) K A BAG I HE 235 P X 3. fEskied, 1
BB XS AT L T 15 MG R T8 B IA GG = AN BOH Z X s 1 e R = A B0A
— Ao X R — AEE KT S — B I XA R R X . SEgR v, iX
T s 249 SROANE SOt 1 Sk PR ORGSR, T L 3 o S ) G e T A
FNCE 2.5 FIWCSOESE . AT I S X Skl i) sh AL mr ERf 2, TR A [l 3R
DRI, 38 R A — A P 0 R RAS I 3 25 X IR DA D R R . 2, 1% 4%
B IEFE XS N2 2 Al B Th 2% 1R AR R R 256 BUAE

NT SIS EUR R A B YR, VR T A B )R 8
BEVEME, JERIFEE 2.3.27 FR R I 6 25 (0] P8 VR SR SSOERC T VA 45 R .
PG, ARINGIXIBERSPTB/IEFMRZEMEE . FEKIOEXIBIGR R
EMHEREENT, HEEA XA T NG R 1P 3 8 2 AR AR i X s 35 Pk
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. HFRCTE RIS V] 46 5 35 B LLHC 7 v 1) 45 R 50400 1m) 38 S0 b 5 Y 8
AR F X, ERCFE RS, EE R ENEE m = n/10) 02010 2
RIE R, B 2503~ TR —AN 7. fEixE T, 53 A R IX
XS T B 2.5(e) i B NI S R

25 BHBXIEEBERTE

E—ANEERFEY TAEF, GrabCuts3! Fi AR X GraphCuthEZL i 17— L6 S EE )
oSG DA e A B -t b P B T A TG Ak . X R sl A8 A P AT DAAASORE B
HbR H BSR4 X S8 (e SR R AR T 23 (R EAT 1 4E),  GrabCut T. Bl REFE T
MR B AR AR X 8. R TR R R, FEE R BR T O X R E
BRI DX 3B 628 LA o AR 41— PO R X IR H B 40 F0 7, AR
FRHENSaliencyCut.  SaliencyCutHl] FH H 3l v 55 1 2 25 14 1k 4 By R o O R X
B E B E . XS B BB KRR R X 2% R s SR Oy P e . BE g
— B, AFEE X GrabCut CIEERM 7 RNk BT A < HIE NS,
X LG S AR AT 5 A AT LA BT B B T 2 s R aa A . 1588 TR VAR
BRI, AR AT DR RS DA 21 1 225 P B 3 3 B0 RO R A4 X 38 1) 73 )

R

251 ETERZFMERRHBXEAGEL

52 3 () GrabCut ™ F FH FH P 1% 8 1 R TR X S0 A7 M1 a AL AN |, A 7 5 A
FH T8 € A A A 5 35 1 A5 2 1 20 30 45 R B sh B ) 36 4 O R X 48 . AL
F-GrabCut, A 7732 [FIFER A 5 4 () Trimap K BEAT W) 8E L o S8 2 PEAE AR T BR1E 1)
XM A4 NS B X3, LA i X0 N Trimap T AR EN &6 73 . 1E i, AabA
T35 AR B AT AR 1 ] 5 BT S X 3. W0 UA Trimap 9 0 2 0138 20 B FH 5K 11 25 BT 55 200
R, IR LR S D IR E AT R R

FEGrabCutfL AL FE b, W T WA E S X R B, T H R X80 b &
AL FE 1 2048, 7E Trimap 0] 26 AR I A 75 v2000 i) 16 B (S B AR A AR 2 3
PEX AT T S . BRI, 2 R B O N T8 e 18 8 BT 55 2 [B] 32 1)
B R A UE L GrabCut ik,  H R A R ot oo . st fER &5t
b e XA BRI O ] 5E BB 7 FI L8 TP (3R 2.6.2719) XS RE95% 4 [ 2 ) BB . 7E A
FARCTT V1 W3 VAT IA6 A0, n 506 Pir g 625 MR A — A B X A0, 255138
LA, XANBE 270,
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(a)

(b)

(©

(d)

(e)

®)

2.6 BGE X1 E 35 E(SaliencyCut)zn s (a) F N EIUE, (b) 2T B 2 BRIE XS 2 2%

Y RIRIEE 7 B EE R, (o) 55— KIEE M Trimap, (d) 5 = R%ER2Z J5 1) Trimap, (e) 4 1)

DEIGER, (6 AP PREREESE . 0B R (be), HOARMR, KEAELNF.
FETrimapi(c,d), ZLEACERTR, REOART R, JREGUE X O AR K X K.
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252 ETIERRREABXIESE

WIGEW 2 5, A 716 R IZ 17 GrabCut 3R Bt B 3 VE B 45 I (FE A &
) SE g0 i 2R 4 ). R — YRS, ATV 2K R R g 4 kA5 2
B Trimap PAEAT N —RIE . @1l 2.6(c, )P, B G AT SR V& AE A1 T 1) X 35
BB 5, AR DX A % B RO . R B XSO Trimap 9 () R .
Grabeut s & #2 [ 5 WiV & 15 7 MGraph cut#E 17154 F & F) 1% ALK GrabCut K
BT HAS T 225 AR X 38 431

5w ali i) — Y Ad B GrabCutAN 7], 87 i SaliencyCut /5 74 32 AX 3b 58 37 ) 46 1 2
FNEXE . XMEARR BT T A B RS T AR AL AR . AT AR T
T B N LARE, A B A B sh AT VI AT Re . W& 2.6 (b)FTR
IR B 1, HIERH T S XA R B S T RSk . BARMEE IR T LUl
it GrabCutJ7 1543 2| — ML B AR 2 A e AR XS 7 B S5 51, FERTIR TS S5t X 385D
I3 IV A 53 1 £ O B 72 (hard labeling) N 5%,  BENE B X 48K G A AT REA 56
HH R F GrabCut /7 VA S U K o 7E B B Hi AL B R s BRI FE rp, Mo RS 1Y
WG AN TT S o — NI RSB Y AR B Zh R BT 12500 2500 X FioRE R 40 46 40 2.

(a) A (b) FLARE (c) LCT7VE P8I0 W7 F) S 25 1 1 2 73 1)
(d) CATFVE P10 I8 1 . 25 P 1R e 70 1 (e) FT 59 B 17 F) 8 25 1 1) e 7 1
() HCT7 RN L AR X 25 1 P K 73 1) (g) RCTT 5% L ) S 2 11 P K 731

2.7 HAAFRZEEEIGAEZEE T BIRSRLE: (@ WMAEE, b) FLirEND
IR, (c-g) FIARIA R 7 i v 545 2 AL 5 2 35 PR I8 (40) J2 L AT 46 e Saliency Cut 75
BRI FILR )
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A EBE . THTEGrabCutH [ 5 il 29 R M PR IX — ] @B VR 2 — Fh AT BRI I %
Hig, RERSEREREY, ZFARBERHAGE . FK S RBURA I FI4h
REH AR EE T 5.

AR T7 AR ST W) 46 1) 53 E 25 S IF B 3 SR EE ) 46 Sk A DLE S 4
PR R EEX S, XA EMPBEET D EERURSE R YHEE
P A DX 338 BT A (8] XS8R 0t 4527 1) X 330 B A AT A SO R A A v 1 — B 4
I, B W) 46 4k J7 X AE 75 GrabCutBe % W 94 &8 3 11 W 25 11 X33, I R 48 0 f e
TERIAS AR B B HE B F P X 3. £ — P GrabCutif A2 J&, SaliencyCut FJH]
153 2 I Trimap N2, FHRPE 2 5 25 R Zh— A B 47 1 R WA Y (appearance
model).

26578 T =AM FEEE ZAT4E BB £, SaliencyCut BD) XS (FH 2
1 BT B RIA6 1) 825 M DR AT R, AR Bk I A R S B RS B  4
B R AER BN, 2 AR E X D R B GrabCutik A
FER R, X e a)id F2 7R T SaliencyCut A& W{A] il Th H X Lo 3E 5 Pk bk v 1 41
F AR BREUR XS . 25 2.6. 35 iR T 5 N4 A =PRI

2.6 SCIGIGIE

W6, YE#H{EAchanta®s NFE AL A MRS B 7 A= k. H1E
FRTA, BRI R B SRS N bR 3 R XS A T U AR R i K —
Ao RENRGIEET 2 /0t 7755 B8N IUA & et 775347 T L
Z B, RZARPE LR LN T H R FE R FELESH ik rxte: 51 H
B2 ATH7ED FSRITIEWN . J5ikE0H(GB 7 401 SR J7i, ACTH 1%, FT Uy
VEBIFD CA LYY ZFEVEAT 1 REYIIRE), MZ 199 Raith 5, GB 15N
WE IR AR, SR TIEIESUS BT AL, AC FEFFT ikt &R B &M
Ky, ARz IR (LCTT LR,

R TR AR T VAR ORI A BT HE S, fEEAIE T A
R A, 5 G g S 2 M X 3 b 1) R B4R SETHUS 10000 (58 2.6.1.279). %45k
P4 A A B (1) A B0 B A RS B IDXCS0bR v ) I B K A T AR B 1045 .
V2 a8 i LA 312 1 1 BEALRL 8 A0 AL B R 2 B A 6 A B 7 v AT SR E .
XM N B R . AT T R A B X R A B M X E B
A S s AN R D) @Y WS |- R S 2 1| B GoB SN N Sy NG 7 < ol O o
o, fEERBY KR TSHETENRE, —HR515M7%ET 7. X%
FEEFE: SRAVEE ITvkUIL IMFENS SUNGTEML ACHIEMI, §-
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eRFEION AIM VAP0 GBZ7ENO LCHEPY. CAFFEPI. FTATEBL
SWD 5k U041 SEG LB, MSST v 102151 CB 7k %0,

AN F I S0 PR 8 & — AN H 5 Dual Core 2.6 GHz CPU. 2GB P 471~ A HLN
21T & M7 AL BETHUS 100005504 5 1 — AN R - F 3 A R . oA
T THC A RC T 2 FICH+HIE & SCELR. X T H e —27774dT, AIM, IM, MSS,
SEG, SeR, SUN, GB, SR, AC, CA, FT 1 CB), {E# KZ XM T IXL ki JE/EH S
HRSEHL. T A BILCTH M SR AE 3 SEHUR A AR, AR SHEEHC++IES H
CRET 7 SEH. X T BRI, AERHC)TVEIs 47 I (8] 4% 2 O(N).
R RCR A2 DL R SEiE N R R . i PR B T BG4 #1001, RC5 VL A
XTH g —L, (HRCITVETTEM AR PR EH M. K22 4H T AREREEEX
3553 B A e JUAN A 552t 10 77 VR 11 380 F I (O 145 SR B2 10 vE i gy

# 21 HEMAFETTIETHETHUS 10000504 5 BG83 P B -~ . 1%3k
PEEE (S DUAEE T T0) K375 1 BB 43 B2 9400 x 300 35X BT~ I T 751 B IR 1]
FE{E—/NF5 Dual Core 2.6 GHz CPU, 2GBWFHINLES LS. XF T FT 4 Matlabfz
¥, VBRI T Matlab [ H:AT PRI SRR (1) 7155 45

7k EE(F) | KAS3eE (AT SES bl

IT /7340 0.246 Matlab http://www.saliencytoolbox.net/
AIM J5 14 B0 4.288 Matlab http://www-sop.inria.fr/members/Neil.Bruce
IM Jy i3 11031 0.991 Matlab http://www.cat.uab.cat/

MSS 7774 1102) 0.106 C++ http://lcavwww.epfl.ch/~achanta/
SEG /712121 4.921 Matlab http://www.cse.oulu.fi/CMV/Downloads
SeR J5y2: 1101 1.019 Matlab http://alumni.soe.ucsc.edu/~rokaf/
SUNJj2: 1481 1.116 Matlab http://cseweb.ucsd.edu/~16zhang/
SWDJjEHM 1 0.100 Matlab

CBJ5i%P8] 5.568 | Matlab & C https://sites.google.com/site/jianghz88/
GB Jy 7411001 1.614 Matlab http://www.klab.caltech.edu/~harel/
SRJji£147] 0.064 Matlab http://www.klab.caltech.edu/~xhou/

FT /7128 0.016 C++ http://lcavwww.epfl.ch/~achanta/

AC 511491 0.109 Matlab http://lcavwww.epfl.ch/~achanta/

CA 7% 53.1 Matlab http://webee.technion.ac.il/labs/cgm/
LCIj kP8 0.018 C++

HCT7 0.019 C++ http://cg.cs.tsinghua.edu.cn/people/~cmm/
RCTj% 0.254 C++
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SHH 2.6.37).

T B G B IE A B T VA AT R 2 I X B IR, AEESRA T PR
BMIF PR AE . R — AL, AR B B E BE X 3 1 B AT
(Z 7% Achanta®™ N 1 [#] € B8 7> #9250 8. AR5 AN SEiarh, /R X AR &4 H
ff1SaliencyCut 77 136 2.5)3H47T T 5ik .

2.6.1 SLIEBIES
2.6.1.1 Achanta{iE&

B 5 A0 S5 25 MR T H 2R IR, X B S PR ARG 45 SR A B N AR 1S G N
T, Lin% AEMRATICVPR 20072 E R R FIIR SR AHF T —AE8 20000 2
sk B MK 5 . AERXRANBERE S, B NEGEE S — AN BA R B
MR, BEANBIRERDG T ARFE, i, BIR. KADAREEEYR. #a)ig
b, XEEYRER TAERTE B P i BB, A AT S 0 S 56 R B 2
o BB AT R3-94 F P F TARTE IR 8 R X g, BRI B 42
A AR T A B R B A I S UE ) BE R . HIE Qi # Wang FITLi U1, D) Kz Achanta%
N BV IREE, AU R A QLR H R AR AR, FEAE AR 40 v

NT M AEHIGTE B B AR 7> B R T R, Achanta®F A M Lin%s
N AR A ik 1710005k B, I AR BIGER B AR 3K FE I 2 38 1 X 5
Ta . i EHE R BE S T ICVPR 20091018 SCHE — A2 A TF, A2 B A R A 5 2 4 X 3k
PRE I e K AR . R, s Sl V2 b P T S 3 A DX 3 0 4y
LR IAE

2.6.1.2 THUS10000&3EE

N T IUEAS B AL T ORBE AR LR BT, VR DlLiudeE NP Bl 42
BLht, M BENLLE Y 7 100007k £ 12 Kb 4 B B FE FEARE — Bk B i R
KB SR R AMLiusE AR SO 2 BB BRI T A — . il 2,110
s AFERBARTE 1 F R DO B R R . T iz s & A 100005k

F 2.2 ANIFNEE M X I B 7 VA E A I . THUS 100005088 45 1 AN IH]
3 X I VA B 25 BT LLMAZ I H 1 T R R F

T3 FT/77£Bl | SEG /7y CB7ikle | RE= M7V
BFIE] (s) 0.247 7.48 36.5 0.621
REZZEA | Matlab | Matlab & C++ | Matlab & C++ C++
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(a) JFE (b) IT (c) AIM (d) IM (e) MSS (f)SEG  (g) SeR
K 2.8 EEMEEPIMERCREXS . @K, BCUR A E AR (b) I 5 (o)
Bruce Fl Tsotsos Y, (d) Murray 5191, (e) Achanta F1 Siisstrunk 192! (f) Rahtu 2521, FI (g)
Seo Al Milanfar"V, [F]—2H /& 5 56 £ 77 () EL s LI 2.9M11K] 2.10. BEANEHERE LT E

(RIS SETEYY N (e g RYRE e oYM nt /92 8
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(a) JFE (b) SUN (c)SWD  (d)GB (e) SR (f) AC (g) CA
K29 WEMHEENMESENSI. @BE, L7~ AR E % E: (b) Zhang
£ 1481 (¢) Duan %5194 (d) Harel 2191 (e) Hou Al Zhang*7!, (f) Achanta 25491, il (g) Gofer-
man 259, B — 4 K58 2 05k b WK 2.8 FN 2.10. BEANERAE 1 A A 2 SR
AT LAMAEE () H 3200 FIREL
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(a) JFE (b) FT (c)LC (d) CB (e) HC (f) RC (g) RCC
Kl 2.10 MBI RN . @R B, B LR 7 AR 1R 3 % B (b) Achanta
2581 (c) Zhai il Shah!®®!, (d) Jiang %5191, (e) A FTHCHI(HRC 7%, Al(g)2E TRCHE )
FMEX B R F—HESE 2 AR R LA 2.8FE 2.9, BA SRS LT R
Mzs nT LMAE I H £ 00 E3REL.
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Kl 2.11 THUS100009 i & 7 i) FE o E0 85 7= 9] - (BB — A7) R af AR K #H N B CR
H UOSTEN & 38 M X bR Ve B —47), AZEAITHUS10000% 4 &£ H A & B E M X
A% R R R Wb iE O FE HE B

R 1 3 255 P DXCIOhR 3 1 AR, A 38 K FL PR NTHUS 10000 (Tsing Hua University
Saliency detection dataset with 10000 images) 1% #% £ LU 2 517 [ 28 2 T4 v i
KE—ABIEER106%, ZJEHBAEEERDIE EH AT,

26.2 [EEHEDE

15 21 5525 MR A —AE 23 B 1) B 1T B T VR R W E — AT € [0, 2551 BIME . N
T AT AE R LR 2 B S A U T VA U AR AR, AEE R RMET R N
FEOR255 2 A8 4 . 7£ Achanta% A B %04 48 L X THUS 100004 #5545 3 1K
T BT B Rl R 8 S0 9 O ] 21200 8] 2,130 2R 2.1270, {EEEER TN
7 B~ AR (R BUELJG R DA 5 e Tk B B A X B8 T7 kA3 B . 3
PE B A B EL AR 1] 2.2 F1A] 2.8-2.10H7

IR A R A 2 s A B RCTEL T e k. itk
RIRA . 7ET, = O A BIREK, Fraf&ReONER 5. Frel, Bramrds
245 B[R] A IE AR A A B2 XA B IER 0802, HEIFEON10. KR, £
PREEAE T, F20%H KB G RE T B EEX . 2 —im, AT IR R
NIRRT kR, BOAARTER S Z R EE g, HaEE2 BEME
25515 Z . AT RIHC T I245 21 A 45 F 1 b e BAT AL S50 4 AR PR A
i (SRIFVES, FT /5181, i LC 7 v P85 it 45 R EE T 47
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06f----- NS s SN W
e : : ' :
% - S e= - - - - TS~p----- - s s
—IT | : ! :
O N e NN
—AC), | | |
CAR------ [ [ O O\
—_— L C ! 1 1 [
i SESEE SRR BEEEs
— RC|i | | |
L L L - — - —
0 2 04 6 0.8 1
£ [ 5

] 2.12 £ Achantad A\ I At €05 10008 B 22 I M A b2 77 i A6 0 43 31 19
TR g ] B B RS R IR R A R L. BT B A E T A
AR B 5GBI7 10, MZJ7 %1991, FT7 3181, 1175 17, SRITVEW, ACTT &%), CATS
B RILCTE PSS TE R B . NHCRERA SEHCTT kA 0 22 (8] 71, NRCHUEE
AT RCINIEA N IR L. A T HIRCIT 1% AE 10008 45 B 5 _E A 45 2R H v RS R
Al (RIS RGN U 0BT LS 2. )
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OO 0.2 04 0.6 08 1

K 2.13 7657 100007k FG R ffdniE R THUS 10000084 |, &R I & 23 1 7246
DA 21 (1) I8 35 1 PR 20 kT B 1) [ R0 70 R4S B 25 SR IR e [l e i 2k . A= HCTT
LA RCHTE S ISP LA S et 0 7 ikt AT 1 Heds . IR 7 ik Hs: SR AW ITH
0 IMJ7 1031 SUNTT v 481 ACTT #1491, SeRJ7 #1101 ATMJ7 2: 501, GB 735 11001, LC Ty
VR8I CATT 199 FT 7L 8, SWDJ7iE 104 SEG 5121521, MSS 751 1021 il CB 5 i 1901, (3%
ANBEAE EIAR DTV L B A 45 ST AMAE R T H £ EAS 2], )

2.6.3 EEMXigEzNRE

N T WP A B ) IO R ) AR B B 3R BT 2(ARCTT 12 45 SR 2547 H 3)
¥Igate), & fETHUS 100005 3 5 Bk AT VA M 45 R s s b L B B 3%
PEX IR A 3 7 B 5 E G R AT T . XA HEFT /73281, SEG 74D, il
CBJ7 00, BARME AN HE N FE: P IERZE . T R DL TR
o Hrp

_d+ B%)Precision x Recall
P~ " B2 x Precision + Recall

HlAchanta A\ 18— FE, {# HI2 = 0.3 7% (B 7 T 7 [ 2%, iF
Liu% A UOHE g SRE, 7R E AR, ERRL AR EE, K
S T L 47 5 M 04 47 D 350455 A9 2 25 I 3 1 3k 50100610 4 Tl 2, 1 3¢ 2 6 7
S B398 % T IR I % e I f Saliency Cuthf 45 B FL . 1T LU H 2

(2-10)
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1 -Eﬁﬁﬁ I I I I I I I I
e A S
-FB I I I I I I |

I I I I I I I I
08 F--r-tr-{HF-rv-{F 1 T -
I I I I I |
| _ _L - L_J1 —
I I I |
I I
06 F-8r - Tr - - -
N} B |
| _ ML _ L —
I I
I I
04 - + - -
I I
1N} B |
- -0 1 —
1} |
0.2 - = | | = 7
L |

IT MZ GB SR AC FT CA LC HC RC

Bl 2,14 HAS [R5 25 1 BT 46 A Saliency Cut ) 45 S FL (£ Achanta5s A B 04 45 F
IESE SP

TRCHVZERFEREM S RHEM T HEE. SFT7ER, SEGH %52, CBJY
PEPORHEL, AR E I R F & B A 1R 20l BEAIK T 55%, 49% F 20%. 1
XA A 100005k B B R HE4E ISR UESS SRR, ARFEERNLS R BT
CBI7iAPY), RN tHREACE MR E &S WK 2.2).  (TFEH KL AR A RS A
AT H £ 50133, )

2.6.4 NBEHFRBERIEM

FE N SO R 780, 2 M B R 2 R AR € BRI AR X B 2 X
s (LYo R 2 AR B A S R R AT T R A sk g . SRR R A
1 Zhang® N 19 U B BUR MR 48 05 % © o 1207 E B AR T RE R R AL Y
3 BE B AR AR 2 Ak X, A I PR 4 R AR A B R AE . T 217 LA T
HIRCTFEMCATT iRV R 2 1 BT B R 4TSS R . AT THEAS B R &2 1
PR X g i) S 2 PR O G 1N, 3K O T3 T R R M4l L, DA

®© RHEEE QTR
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 hRTES l l l
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I T T RO

FT /7148 SEG /71452 CBJy 74 19¢] N RS

Kl 2.15 {ETHUSI0000%4E 45 F, SMTERIERZE . HRIZEDAFEERLE. (M
KgE Fnl W H £ 01 IR )

B[P RC S 25 Mk B = AR B I IR 48 T34 SR o CAM%ﬁI%f%%mmﬁﬁEmmﬂ
EVEE, HIXIEAE T EMGAEENR,  IX e BR3P AR — S i
Rt

2.6.5 IFESLRGER

SARFAMN G HE X EE AT R IR NG E XKy, RN REIEREEX
U, AL R T I E REA R T RBBR R R, — RIIHEEE
RIEAT AR R SR BE R TR N I A, IR A TR S5 R AR E R AR
$2 Y FR 3 2 PR AG I 7 R R Achanta S5 N\ VKD I 225 1 e i 7 3 A2 3R 3 S IRk T e 1
AU, JEx 5 AT T HA (LA 2.18). AR B [HIRC 7 V24 L 56 4 () 2 24 4k
DI A2, RS2 T AR B AR 5 S e U7 vk S ay st Or B B BRI R AR 2 AR IX
AL S RIART, R B
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552 B AT A RN ORE A R o S 2 1 DX e T 5 20 31

Kl 2.16 X FAZRH T H TR 73R — N R T (BB EEF X
FIEE B P XA A ML EE, (FEDEMGREE R 2SS = A B K IRE
ANEZ . HCEZE MK HCEE M X /r#E], RCEFEMEE. RC &M X 35 7E].

(a) A B & (b) CATT % 9Tnf Ji7 fity 45 2R (c) RCTTVEXS ML &5
K 2.17  FACAT;EPIRIA 5 IR C .25 1 B EAT P9 A BB PR AR s U 45 2R B

2.7 INEGTTHE

ARFHE 1T A R LR R R R S U, B BT B L (HC)
I T % B S G 5 ) XIS LB (RO Tk . HCT v BE R, I H™ A HATHS
AT ISR, RO AT L7 A 22 18] 3 0 1) v Jof 0 2 25 P R, (B S BB R H
AR BARR T ERER . AFE A E bR I BRI~ T Bl 4 LIl 1 A = 107
%, ST 2 RIA B SeREN T RREAT 7B SRIR SRR, ARE R TA
FEIERA AN (a5 EARR R A0 T H e 53k, I HL i = 2

FEARRAY AR, AEE T BT 700 55 28] 5< 2 HLOR B VR0 407 10 5 2 1R R
(bt AR, HLA B E Re % A0 B BE 5E A SO T S UG S5 A U
Bk, DT IRA R AR B AR L P AR BRI . m, (FEIEA B R
PR GRS R bt — D BN RIS MR R . (R EAR R RIES
) i 2V UG T USHT T s A e it 100, arSE R 28, B B R
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552 B AT A RN ORE A R o S 2 1 DX e T 5 20 31

(a) A E& (b) FT 7732 BI%6F 37 g 4 2R (c) RCTFi200F ML 45 2R
& 2.18  FTJ5 i:BIMRCTs ¥ 1 2 35 1k &1 70 950 4 FH IR 30 S R4 I OURR RURS A 22
#HU . ABm R IEER T BB E M-, 5 R A 2 il R 355 1 5 AT 7 1 2
o N SRREAT B 70 40 S At R B T

DAY S5 TR Y, I R B AR 1131201,
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FI3E ETHIMITHFERGEZHXERNSEER

A T T ME S PR H R B X IR SR . 5% 2%
B PR A AL S 2 1 DX I 5 2 BUAR B, AR AT R — AR IR
Jit. AFTEERIM BRI — R ), K B wt 7T an el A A — AL B R
O 25 R A DI AR DA J2 4 vt o 2 1 DR R IR Ao, IR TR 25 R X
ISR R AT R T R BGRB8 30 HE SRR DT sy ks
EMEL B 32 M AR NERE B AR MK TAEMIR ;5 3.3 AIES 3.4
TP A TR I AZ LB 7y FSK BB A T B 23 AT AH B R AL
HPEXIERSR . 5 354 SRR IR UE NG SR M. BRE, BB 3.6 R R E AT A

+
4h.

3.1 3|5
3.1.1 BEHH
3.1.1.1 EgHE SRS EBX ISR

TG EAT o), E AR B A S ) Bl O R AR X IR, 2 VR
Z B AL B R LAl , NG RA. MR. BREE. 2El. Al WMEEE
BN RS . 2 ER 3807, B E R IR R B0 g0
P AE ) — B A BAR 70 B0 9 JUAS KRB X ek o 3K 38 0732 3 A0 25 K28
Ty BIITIEME BT . o i A IR TAE 53 il 72 . Jianbo Shi # Jitendra
Malik T-20004F #& Hi [f] Normalized Cut®?! 77 7% 5Pedro F. FelzenszwalbfIDaniel P.
HuttenlocherT-20044F 4 H 1) 5 T~ B 1) Pod 43 F11001 J73% . BARIX B8 T7 VL Re s A 2L
3 G A0 R (1) SCBE X 300F ) 25 B 2, H 20 45 R iR — A X IUR AR 2 — A
SUH B S ] R IE BN G — W X 3. (HIN S AR VS A AR 2 W2 e S B R
fiIE22 5 ER B VF 22380 3 2L B () 40 28 A [R] 882 KU b BRI+ 10— ), BRI
X PR AT R B Gt — 1) XS AN B B4 s B FH - B BR AR 1R 37 e

B T2 B B 43 AT DL o a7 B B P A2 TE R 3k G E B 4 0 D Il ) PN
85, Hrh oA TAE 5L Leo Grady $2 W 3% T BE AL I A 5 8L (1) 45 4>
& J77%101:921 5 Yuri Boykov fllGareth Funka-Lea & H 1 5+ & 4 B (1) & 5 43 81 U7
PEB3, IR Tk DL TLAE F P N R IR /R B B2 RIX IR SR8 4, FE DAL
MRS R R ER S EIS R BREE I ABE LMY R EREE (EL L
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PR T TR X RS B2 P AR IR X 380),  REE A RO A2 i P B 0 [X 385k
W &, SR LA Bk R SRR A R B T AER

i 5 D ) R A8 H R EURT R AL B AN [ B S0 BRI [ BE AN BSR4 X
B, RTFENA BT S AR AN EEE R KPRV R B P R
Bt 7SR RER R AR RS, RIS B BE R T E SR EE R,
FEIX L EVEGHIC R B MG I E e PE ISR . 20044F, Carsten Rother &5 A 1931 £ H
T GrabCut 7381771 . F P R 75 B4 N 6] BRI AR T HESR 4 B AT St Xk, mliomT UG
FIHEH ER BRI #4558 . 20084F, Shai Bagon®5 A SR T —Fh 48— 1 70 B HE
BORAR PRSP EUR X IR, AFE: AR EIR . S X 6 AR XA
ZAGNFH I RE-DEXBLOANER, ZRGMETHE B8 % AR
R X3, BN B GBR A B4 AT P AT Bk U B AL B R LA R
J7 8, AHSE 4 P RS B2 BT BT B EHR BRI, B AN BUR AR —
FIAE B P Rt 2 SR B EH N .

Bl AR IR D R X 8 1 G M o AR o 2 5 P X AT HR =2,
K& B Bl 3R U BR ) X BRSOy — AN EE AR R . X I )
453 #| (unsupervised object segmentation) $& £ 1 Xt M i 5 EHE AT 0 BT IR T BE
NEBEIA AL Rt 7 I SCRF . 20034F, SO PHE 5T B
") Yu-Fei MaflHong-Jiang Zhang 195 71| FH AT X 300G 4 1 77 72 A 25 P T P 45 21 4E
TE 25 P X e X PP ASOR 38 K it R a8 it AN SR o 1 I m) b P 4 2 sk o ke
PR X AT A E . 20065, A HEH SCK S [ Junwei Han%5 A 1060 75 By /R AT 5Kk B
137 (Markov random field) FEASHEZE T XA . SUFE DL N D SR AE AT A5, FHR)
FH DX I K S N Sl 25 e J o () A s 45 BRI 2 35 1 X . 20104F, S5 227K
3 5K I Esa Rahtu®5 A D2ZE 26 A BENLIZ BRAESE N R A B3 e B aa il — 4
ETReE R/ IMEEI 7 FI77%, DMERS RSB BE MR 207k — 2R A
43K (integral histogram) J5 v F13E T B 70 B 1R ff S ms, M seBi it & . DLk
J7iE, AEBGR EMGIEOBR X G i B 7 S Ut o TV 2 I A, [
B B BB R 2200 . (Bl TIRAETH P N, XF G E 7 #7775
HaWIaaA, i A dE 158 B 050 B85 N T8 € IWIIG(E BRE . XTI
5T B AN PR BB A g 1 I M B 1 ) R ) — A O ) L

ZIKEGBGBX AL EE 2 H:  KEAMAKERKEER X % 570 #,
FERMBAR RIS, gpagloon G plglsosl gif e > WS SUsf A5 SN A . AHAN
BER I AL S AR 2 0 T RO IX I B 25 2, QR AES AT R A X 4%
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fF5, BURA AT R s B ok BRI RO IR Xt 7 BN S5 R . SR, A FH X FhoAEALLE
BIAEG . —I7H, WEMHXEBES Rl F— 745 21 M 2% E1R)
AT AR B AR K LB oG AR, X ARG & 1 BB B A SR A A5 BA
AR BRIk 53— J7 0, B0 R E BUER A A BB R DU F 8 % 75 22
KERTHEIHFE . WA FOh FRACX R 55 &, AR EVAA L - IR 758
BrRLFH Ao 4T 22 5K MR B X 1 B 70 AR B T [ A X SO R, A L
ITE el 7 — S R BRI 00, FRIUAS T —E Yy 20104F, [ESZiEHEK
*#f)Hwann-Tzong Chen!® | F 5 fiF B4 b B 6545 5 KA i A AE — 1 UG
IR R DX IRV o 2T AR AE AT FH UL VR IS OL T, 6 Ao v s L)
AT, FE— X EUR R B A SR B YA . B AR 2 AL B P i PR
HAZ A 22 5K BRI 28 1 S5 38 A Xk I+, v AR — R IH 22K, 201148, ik
FBH 7 B K22 1) Hongliang Li A7 35 H K221 King N. Ngan FE[F$2 H 17 —Ff
RGN 7 i PR H A e S5 S I X ) v . AR th sk G B R A A LR
VB 2 A SR . Hodr, GV A B — il =M OF B
R AR KT, 25— EB il i AL P e B RE B A R IA B U 5ok
THE. FF, & Ju 78R & 5 78 T Kai- Yoeh Chang®5 A$g i 7 — 25K
P51 2 S 0 2 A DX SR I N 7 B B3k U700 a2 5 v AE By IR AT R B AL 3% BV EHE 4
T, MHAFEEZEMERFR, FEANTRKE XML R, Jhad — Mtk
PR AR E V. DL BB EORAE JLF A N\ B S 22 3 B 35
PEPIAR I — 8853, IR P P B 22 SR T 2 s 52 4 1) 9 24 R 45 42 5 o i B S 2 X DA
Wi, JH, XEIERTHE RS BUREH R R PoE g, 3 i PR )
T H A BT R IR . AR TAER SRS, BT 1 B 2[R I AR FEL )
EHEEH i G302 40, AR TAER) B AR & WE AT 11 58 9 B2 28 1 2% €5
HRR I 5 70 L A 3 2 I A DX

3.1.1.2 ETEENEGKRE

TR A N 2R ) RS I 7172140 4k B B B2 () R B A 40 21, N 8T DUV EE T IR
5 R RE XTI AT AR 22 AR T B A B SO S AR AE , TR
FREAMY R B fe B s, T H S 7 P . DRI, a7 5 00 2 B TR PR oo
UG EAT R 2 B AR KR AN . e 50l 2 70 5 RE TS5 A4 o ¢ oy 3 % 11 4>
K, XN T A5 P ER RG] 7.

FLE19924E, Kyoji Hirata F1 Toshikazu Kato!”3 gt #& H1 1 —Fb R A 7 55 B %y
NG R B AL G IR B S SR, &% 07165 F P SN B B R i
e, DLSEARNE R P ARAEEAT i RS B RO, DRI R Gk DL T SEBR 4 &R
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i,

N T B EEX B e 2 R A PR TR &, =N 2 e
5% K2~ Alberto Del Bimbo F1 Pietro Palal’* 1997442 i 1 —F R H s IT AL AL
R P N B B A BB A S AT UL T . (HAg, BT X AR L ME UL BCAE IS
R, HRGRME TN B RN Z

19994, AN M K 224 76 F| 4 £ ¥)Chad Carson®$ AP H T — #1444 Blob-
world (775, %7 G I e KA R B R K gt frE . U855
FHAT ], USRI E R EECN — B LN R R BG X8, R 5 56
MX B T IO MSEEE R R, HTIRZWIEA S IEAR BREMRWE R —
B A DIRA Y, LA A 71545 2 KRG BAR 2 s A 2 DL T2 T IR E
. BARZIERAR AL 7R TR A SR, AH R R R 2 ) (1 [X 3,
A FHTERE B

FREBHT R AR BRRA S E R ARSI TAEE R
SRR M G R HEAT R R, s AT B R VST B By G i U815 . fE P
BIA B (1) 53 280711, Bitz55 NS EUAS 7 B Rk U, X P REARFE S
F P3N BB B SCHR— 205 B, AT A 2 T OB - ORI O AR

VT eAE, 5 R e T AL A5 k4 X N 52 A% 1R S RIAH 5% MR 43 M B R ) &
fE, ETEEWEG R R 2R 1k 1 E AT

I [H B R Rui Hus N\ BOSIGE 7 — P 22 43 3 2 1) IX 3R 08 SR By 17 5%
DX 20, 2R B — P e TR A B e 28 AL S UL PR 1) R P A S

I NI 78 B () Changhu Wang%5 A % 37 | MindFinder®?! 2%t % 24
S 1 i N L R R AR P b 1 MR P S 4 B 10 X 10 X B, kAN e
FRER SR G BARXFRRSINLGENEA R R IR AR =ik, Rz EARA T
¥ AHTE AR . XAHAEE NS H bR B AR AR AR AL BT AR B B
FER B P Rl B — g HMERE

FAAR T K2 BBtz % N 24 SR F R SRR AR AT 25 T IR IR R R IRk 3] 7 IA
BIF IR R RE o 1T VR R 2 A 3 B T R R A T R A AR VE B SRR, (]
Al AR FH A R0 (552 38 o A ATT P £ K/ 2 BB RS # 2R BE S 11920% — 25%) J= 8 s
fER PR R R RIREYE . H2, BT RS DS EPFRE R B2 A AR
%, XMOKE HRRE T FRAARNE,

M UL EJTEANR, AR R R 21 53] (SaliencyCut)>k H 3l ik Il #1452
BCH AR X, IR s TR LB 7 B S5 SR BE AT HE e o Il ik AR A P AHE P 45 3R
SEHT T BB o Erh 2 5] B RO — BUMEAS Bk S B brFe IR IRl 22, 1 ok
RrRaEm . B, AERINEN SR RE RSB, I RIRSCRFIS L TR 2R
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PR X 3A5 SRR S ] T1o-18.67.681

3.1.2 RS

PR B RN BEFAHLARE L2, ATk 7 — AN BB SRR IE RIS
o IR EEAFTRAEAS N FE I B0 90 2 AR I B ) PR A A A 0 NATT L AR i b 0 45 8
AE AR R E A . AR, X il B EHR 0 1A R AL AN = R = A5 98
RABERBPEE, R L PN AEE A E P R, EFERHIR, XA
EaHAHEER, NEZH. TIEEZENZMESG KB AR REAA
AT o T PR e M A 2R 51 3 B R K e B (1 n . %87 GPSHK
¥E5%). (B2, XEETHEmE F AR5, WALm.

N T SR TCEARE T IEARAE B G, BE R EA SR TR 2 E T N AN BRI
RRRG. RERGEEFHBGREG. S8, RGN FHE R &4 A P
Fr g 20 IR e R Z R 2 b, TRIRGEEES THEENXEGEE, &
K262 U, GO E AR B, B ARG S, AR tn] U T h
R AR ) 221, 35T B P 1) B 4% 6 R (Sketch Based Image Retrieval, SBIR)J /2
— M RVFH P &flR R L%, JF DU R ARIE M BB =TT A, ERH
2z A RS B AR AR S AL . R T IE X P AN AR TR, T
ZRETHEEME SRR REFH 2R ATIRFHE#ATILE . X 54 /R E R e
15 5128 4 T FIULEC 45 FEF A E# . ik, BizS NP T —FdE T 5 504
RFHIITE, FRER] T I R Se i R TR AR I BB R R K.

HETEHE R EGE RIS RRIA R, EEEE s TR AR L
s, AH G BRI FT AR B . BPASERT HER A PRER I FOMPEG-7804 55, LA i ok
HER) 5 B 291.6% 1) 16 2% % (231, Shape Context!”!! #1 Chamfer Matching 2!
HE2MATEARILELE RN TIRAH = TIRMIR LR R & . A L RL%
TR Ak fe el DR BRSO A A T HE R R R4, A TX—MU
%2, Bai AU FEH T —Fi AR 7 B8 (Shape Band Model) 3K 1% F % & 1030 ¢ A
B¢, JfHShape ContextiF B§ RKAE P LAIULAC . SR, AR 2 A0 F i N A
ARE. BT HAREIIE, KmMAESE B,

— M KRB E S AL X IR RGBS T X H BRSO
R [X 35 () B AT . IR B AE R S O R ) A X I H B HR R AL T A
o PTAS 2 B EOGEYAR X R 78 SRR, EAS AR H A it ) A
KECRT U ERENH TETREEWEGER NS, SeERR L.
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3.1.3 BRRFGEME

A E WA —Fh B VTR (SalientShape) SIFHESR . % F AR F &G ALY
P — LG (0 s T) — DB o I 4D P9 8% PR 450 2 T 4D 06 45 T2 TR B R B Sk
AT R A A R R . B, EEMARETRR - HEEEE. HTRR
A B U RRR S 2 (R 22 S, DA B i G B  OR  Me 75 50 (8 AN
B KRBT R H AR BB o 1277 R P AR b ik 3 e DX Sk i AN 43 ) B 0T g fg
— Mk AR SRR F VDI, I RIS T R SN S RO A . VRS
BT —ANEBRIMG: B TR AR ZREERENEEES, EMNNE
M XA AN AR A A B — 1k

ARJTIE T S PE BRI L5 5 2 s M Bl T 2 1 2 B R A = 0k B
SR A AT A i 4 A b IR HE e R B (LR 35 1 X TR 5 R P s AN BT AR
B30 M—HEGRE L — N R TS SRR . X Fh 4 R WA B 4 H
kol BB I B FR . 2, (BRI B35 Mo 345 A P N AR
(1) — Bt UG BEAT HE P, R 3 27 2] 4 Ja 3 WA 7R el 5% 38 e DX 3l il 4y o
R LR (RIS PR R A2 DOERG, (B3] 1 50 4F i 535 1 X 34 # A R
KRR . T T IR P 4 R ) 0 2 1 X ek oy B 2 SR AT IR UE . RS
# 7= A 150005k BHR 2 E 542, FFE 4 ATHURL5000. 150855 2 H

Fik
a. NS FRE b. ‘Flickr” HyZ5 R c. T &
£ T AL e. T ARIIHEF d. 5 35 P X 3k 1

K31 RamfER.
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MFlickr b~ 25 ) G AR 26 B A6 I AR Z0KG T I 285 1 DX IO v (n R AR A X A
() DX S N By ) L R 2L i o AR AR BSR4 R AR B4R I SRR3R AT 1T 2 1
e SR gt IR, PR G I 2 P DX IR I AN 43 B R B AR T O ok
BIE I 2 25 Ve X Al B . R |48 R B S M R AREAT EUE,  wiaeIAS
T IA SRR R AR A R
VR R R 25 PR A T DA 5 =) B ) WS 24 3 [F] ok Ab BE — ZH AR G R R, IF
EJR B S EAF RN BRE ERR TiZiE o SRR . AE P RS F N
HFH W 2% 70 248 (Meta-Data)® #0582 25 11 DU ARAR A, ARG A B 20 4
B Z IR, AR R EAZE RS KT SOl a8 &V X
PEHUEAF A T 1L Be 8 [ SRR A TR bl By 2L I230280 Sl s gl ROBE L g e
PREEAANE . AR FE) T E TR SN TT T -
(1) 31 7 — P4 B 2 M (group saliency) ) 77125k B 3 N — A B ZH 1 2
1) 00X 2% 48 i BB BR P A X 3k
(2) R T — AT R F S5 R AT SV B R T
(3) I FH B2 11 X I ) $2 BOR) B SR B A SR FE s 07, &S0 7 — AN, R
W R AT B B R R R RS
(4) BESL 7 — A H T PRI — A ¢ R AR B 1 o B 20 1R e A 2 G DR )
AERAR AR o 2R AR A 150005k BB, 7 I d5e R ok R8RS 25 1 DXk
Wb E R R 156 .

3.2 tHxI1E
3.2.1 MR EEMXIEIZE

A FH NG TTAEE T 5 2 2 T X I 5 B 8 i it 7T e .
KoFINam 1061 F B4 43 E1] 45 4F B b b I 25 11 52 #F 7 2 L (Support Vector Machine,
SVM) R e 35 i 25 14 X 3. 55 40 3 ) 1K 8 I 38 M X3 gk A7 58 2 DA B 25 14 )
A, Han %25 A\ 101 F D )R A] R H13% (Markov Random Field, MRF) HE 225} Bt . 4C
PRI SRR EAT S 45T, I A 225 1 TR v 1 AR R AT DX G K R A 31 2 25
MR X 3. fE—/MEA 0 I TAEF, Achanta®s N BT SA{H I F% 4 # 25 R
B XN B R ZE AT, FRiR - B A & T A BR 5
FMEAE — AU X N B VAR X . 5 28 A R 2 M X T
© G B R WA T . BT & AT 5 %, I Googlel 8

(http://images.google.com/). Baidul {4 http://image.baidu.com/. % ¥ K14 http://image.soso.com/. Flickr
http://www.flickr.com/. 2%,
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EUONE E Br EIUA SR AT EBUS 7 IUE SAF R . i, kT W
g PR 10129 g 2 g LA OV v 8 36 B 25 M A XIS B BE 72 L8 TH IR R OT - AR
11, DA AR R AR L i A N P 45 R A 0 o 25 P DX 3l 22 /0 00 35 i S M AR 1
—HB Iy e X TAH MR AR BRI AR R TR R A DU 2 . T HL
REETHE M R A B H B PRI G, X R 7 AR B R
MBI RE /1. AL TARN SR, &% RN ALK E &S H RG302 1,
A 52 1) A e A B LT T ) SE 9 R 2R (1 2% B4R

3.22 MBEIGEH

A A A 2% G B HE U T L A B R AR R . Fergus 58 A 1201 Al H]
W0 2% BB A2 2 51 B S K HE 4 SR AT 0 45 RN 2k I, IR RUINZRAS 20 70 2R 4%
M RERIATEIE. Ben-Haim 55 N7 BB BE 2 HOV 2 AKX, JFA
AN XS LA BT e AT e e X DO R T EIEAT SR iR AR A
BIX I 5 32 BRI 2 1A R AR R B0 MR AT HF P . Cui 88 A28 3 Jed £
AW BB 7 9 35 U A TR I RS — 280 RJE A IRt L IR — 4
(RO P B B R R Al A7 AL 5 ORI 5 ik EAR I B B e 8 R AT R
Popescu®i A\ RS il 45 R AL — BUMEX BT HER o AR AT R 1 —
M 22 BEAL I bR B G il B A AE IR, DR OR 22 1 B A [R] 0] T AT e B
BRZE F o 2R, DA T A A A B E CE LA H bR RS
U ETARAR, AT7ER LS E LS B AR YR KRR R GG R H s
PRT BE BA A BORE H RAAFAE . X LSRRI — 20 R S0 H A iR SR BURN 4
TIREEBRRIEIR,

3.3 BKEGHNEEEDE

VE# 1 S R e WA R (5)U0:  jumping dogs’, ‘plane’, %5), MFlickr -
o 43 B — Ak BRI 3.1), HdrdRrH K28 530009k BME . dz A &
B ERR W TTIE, AEEXN G A EEEEAT B R aE, DR L E A
BRI . SRJE, VR FH AR Dk IS 2 B A S Ay o 2H 5 2 P (Group
Saliency), St B ok FR B 38 PR X B 45 (L5 3.4719), &R mEE T
1 X AR OB A 2R I AR R IR A 26

3.3.1 ETUREZMHHEIGTE
Xt 5K EHRGB R 25 8] iR = AL Rt R T = {LyEAT 70 RIAR =T 0
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(a) A BB (b) 7> F1J 45 1601 (c) & PR 1O7)

B 3.2 5 RalE VR ELI S G L 73 B 4 2 2 R VP 22 R0 XS R o X
PR A5 P S 25 P 0 o 508 A v
B — RS BLFE e = {ai} (L, @ € [0, 1] XFTHESE], a; € (0,1},
HhoFrmy &, 1FORATR. T BB SRS, 15 % vas s
O — N EINR GG, N5 B XA S R A AR I A A 4y
FNGE I, NG N AR € B

VB a1 b 35 A 1 58 5 /7 #2(Gibbs Energy Function) E RS2 I B4 7y #1172

min E(a, G, I) = min(U(a, G, I) + V(a, 1)) (3-1)

Her, Ue,G, D R 7S ESOHUGHTEIL T, &I o5 EEEIEI)
—EE: Ve, D EET o FRFETE (ARG5S % GrabCut )7 1519 . A 757535
AR IXA BE R T AR H Bt 42 B 2 P X 35

VENRIIRAL, A1 S M T S 1) S5 25 1 TEI TOTIR 2 ST e T 46 v TR
BAG. K5, 1EE RIS GrabCut 52 5 H 5 B A8 132 B 2 (B M 403 v TR
SRR, HEMAR R X T AEA  BIA R . T AR RS
HVEEL, BRI S 1 AT b G B B A B A A, SRR, AR R LI A
BOBE AL a5 0 B A R RN R AR IR Z 1 8 (< 10%).

332 EEMNENTEMEEE

T RETHEERRERAETE SA RKEMTLREGILE 3537, AARE
BRI R N, R B SR Do HE 44 B AT R 2R 25 SR (B A AT 507K ) Y I A/ %
M ARPTA S5 ROEH T LM T RIA R Bk, ARJ7E 0 PUKE g R ]
REMIAH R . RAOD BRSP4 4

3321 FZREFXE

W 3207, MT s R s R AL A EIMR,  H I B R 5 R R
TR BRI & B 373 $177 120 45 21 1 DX SR Dy 37 53 A% 1 1

46



593 & BT ARLUE D B R R B XSRS A R

(a) (b)

(© (d) (e)

3.3 e S VEK B E B R G U, A EIS RO ERERT): () £
AR E: (© T ZREHRI R, USRS, (@) &M
R R 43 R T 0 S 5 M 43 S T B e B A 4 TSR PRI b, )R
Bl

Bo B UL, SRS DX EAGE H B AR LR R . AT ER IR IR
DX 53 38 ) T %t R AT A, IR Ja B A BEP BROR B HF P I TR 1O BB
EARZ A LA, EERHT = 70%. Baiil, AFEEEEXSHER
KZ110005K K14 .

3.322 NIEFR=E

R st AE G i B b B, S 38 1 0 B 42 0 2 77 A N 58 Bl AN RS A 1 0 1)
AT AR B PR 5 2R 43 ARSI X A b

AT R B g R B RS, AE R A T TR X B A R kI
AR RMNEINESEY, REKETTE =& NSRS EEE RN
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AT SR o R T SRR 22 DX o0 B 45 2R B — S (BOME R T8 1) i IRV Bl A £
B AT SR AT XA TS, 70 H0 45 A I 10T e 1k il oK (i
B 3.3(a)). AT A R I 208 3% 0 5 LA A DX 38l Bl & S 25 P [X sk 50 i 5t
BRIE AR AIZIX A S BN B L 3.3(c)). IXAMEME, HXS R 5
P T 45 R Al fEA 2B

AR 7 VA A5 A B R R R T O R R 1 R BEAT R, O o i AR B
HITpATp MIEGH T IRED R, i, {FERMTr = 80% M1 Ty = 80%. FR
) BB AE i i R A ] 0 R B ) — R AT 20 A

3.4 FHAERGHUREZMXEIER

FH A — N OB ] BRI B R R — H BB AAEE R E LR, B
FIRE 2 TR RMEFER TR A F A MEZE A (S 1152 % B 3.101
H—F) . AEE FHEE 028 K45 E BB AR L (i an, 4 A P AR IR EL
TR E B “dog jump”iF),  F FHAS 28 45 2R G 2 1A) B — S0 SR 32 UM SS M Ak
HEP MBS (B, “dog M, DL HZ W I 8 sEith). 1EE
R A G ) 2 25 1 N B AH IR 3 M (group saliency). S BAG DX 30 ) i 2H 30 25 1
B e ) AR 1 X S e BB X e TR B A B e (R AR BA I (similarrities) TR 7E &
BN X EA e et (distinctness) . VI, VE#E 5o —Fhs 8@ A i 4
X Bl B ) G e B B 5 R RO 5 P N B AR ) — B AT HE R . R
Ja AT SERT I T 245 R ENGREOGBYIR N 2 /R W g A8, FFHIX AR
RS 2H R 2 A I 5 0 ) &5

3.41 ETHRGBEENPRER

BT W16 R I R B AR R B, AR E R ILA BRI LR E
PEPLASRAG R 5 N E B — B EHR . AT T BL N XA T R T
1R BB X 25 5 T SR T R

(1) [& E (Circularity)?4],

(2) SZ0F(Solidity) 1301,

(3) f& B H-$i& T (Fourier Descriptor) 3!,

(4) IR F 3C(Shape Context) 711,
HoA R FE o AR KPE XIRINARAZ (8] ) ELAEP/A, SO 25 O X B RA L
YR B T AR H I HCAEA/ H o % T BSOS = A R, FL R AN T AR AT B
FORR R AR BB W IX IR e S T A B EIN 2 I TE N + 14N T
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& 3.4 M“dog jump” G2 ¥ 5 25 VA 1 D3k i 22 2 10 42 R UG S 36 (AREARS E 2 10
BB REB). AL S 7R RS AR MR 7R 7 AR 7 5%
git. EXAEITTEF, BEREpHEREHE, BT ER S Np - 0.5 N T ERE
IS, ATTENS L TR RGE0. SR A . BT B P A 4 R o 1 — > S
FEA

Htj‘%fjjrﬂ%x’ E|] (XO,)’O), (xl,)’l),‘ o ,(XN,)’N)’ H (XN’yN) = (x07y0)° m\”ﬁ

N-1
P= > Gt = 50 + Gst = )2 (3-2)
n=0
N-1
A= eV = Xnynnt (3-3)
n=0

ATTER IR REA R R A X LR . N TR — N EE, (FEX
FE BT PRI ik 3 M X3 5 P B TR AR (R AR AR ko S 2 M DX 3k AT B e HE 41
A OR B HE P FE BT AOMIE I . O T 5 i RO AE 5 HEER IR A AR B it 10T, A
Fie ] B 380 55 2% I A5 R XSS TORAR A FE B ARSI, AR H MR L
ST RAE B R, KRIRAURE THT Te = 80%. Ts = 80%F1 Tr = 70%1H
%o XERR TR BRI, LRIS. EFRREEE T, 1R () B 5 ) 3 e
A7 5 H B A SR E B EE S . 2, EE U LR T &E
ZH 55 %4 1Shape Contextfffiid +Xf ol R &5 WA ATHE T . B AR P ] DLk £
e H AR R T W 2, E# R, FA A TR A St B B4 K
ok, HEE, @dXMEE, EERRNEGEE vHEEE R
Tr-Tp Ty -Tc-Ts - Tr ~20.0%. XEEAARGIE—DH T RM— R3] .

3.42 ZEFHEWHGITIRE

i AR R e, R AR AT I B GOE B R R R . A5
HIS0TK Gy — A s B I 2Rk 2 S e /R W e, JF I LAE 5 SR
2R 2E AN 5 20 AT R I R e R B A TR R 2 i X R S B G B A
THANTTRI GRS (1) ik A LA BN a4 I 2Rt R B By B AR A
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(a)

(b)

(©)

(d)

©

®

Dog Jump Plane

3.5 AMASESHE S S BB R AR ST (@ WARR, () BIKEER
REVEE, (o REMEXESHEHAE X G-1), @ &RAELE CRAWEALR R, KE
HAREAA RS, AORAREATRETR) , () HALEFE K () &%t
o EICH 2 (3-4))-
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Butterfly

Coffee Mug

Giraffe

Plane

3.6 S5E 33N HNUHBE 2 REWER . XRLKE AT IZ LR
B E A — 2. B, Giraffe)I8 % AT 52 L3 OMEGTHEERN AN, Haw
U 1 R B AT AR K SR I & R AL, DRI 2R 5%) s St i AR (Mg it
HBKIEZHH BT E)ERZ T

GG RATHET YL i) iR SR AT DR 25 5y 8 B 34 2 (1) 8 B 40
MEZE R (LSS 3.379). Hilan, K 3.4/ 1 “Dog Jump™ ¥l /1 H T 5 & VR A 4
B, ZAREW, MEELEARERG, el EReEgan st Fi%E., &
SRA AT DAAS B SO Bl e RS R 7 T R SR 5, v TR AR W, ATTEH
AR TEEERE. B 3.68R T HEZEANEET.

W TR FF AL AN RO R Pl # e 0%, AR IR R 45 R ARG st Or 5 1 B4R
EPFEARKZAENE, LG & PR SIACRVER AL . @ H 1B DL T XL
Grb WA — 5 EAEE I IE 5 /2 15% — 57%) 85 Histik . XLk n] e
HAAFE MBS, BIE A AR YA, tha mlae e hvr 2 RHIE %=
SEARK I DX AL (B ar il i) o (A 8 A8 P i K (U 3R S 271 i 2 e FE il
o 2% IR 2O E R T IR S & R A G G/ £ 34— DR A+, Chang 4%
AU fg & 2 B R R AR 2 A BB 4 R el 27 BB KR 73
BB E 2D AR AR T S EGORF AL SE . T H., Xt
TR EBAET S4 R IR L A b R 25 S L A R . 9 R B ]
oA N A B fige, X v SO R AR TRV AR 2 B (9, AT R4 P A
REJHEAE30, AT 5 EAL BT 5K ER) o
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3.43 ET2FEFAUMHNKEZMEXEARNS57E]

R, AFRM BN 4 /R MG THE 2R B2t R 10 225 1 DX IgiAe il
5%l iTHEEAANERBGLRG & Uil EARER, &
PLE SAE Sk BRI B 2 FIRE R TGN G-y P IMA — D &R 2. #r i
REETREN

E(a,G,G,I) = AU(a,G, D) + (1 - )U(a,G,I) + V(a, 1), (3-4)

HA g Mmoo, G, DEE T iEW B0 oM 42 R B Se % GRIVLECARRE, 1M
BCEA (PEAF 3 B SE 56 v 90.3) FH T 42 1) 4 Jmy 200 €8 5t 36 A0 B0 7k PRI 2 € 70 AT 0 B
Bl XEHERBELRRGRYE T HAR A Z 8 KABUE (similarities) . 55K &
HIBE 7 G A R B E M RIS 2. GREE T ERBRAIRE
i M (distinctness) o

T 5 G-DA R 8977 AL IC (3-4) LLERBUE 2 2 25 1 70 F1 ) 45
o P13 2 B IO R DX ek 70 1 285 AN G o B F A XA 70 ) FH 3 U RO [X
AT S XA m TR A B . 7 RIS IR S BT R RN R BT
Ji& T IO R X R AE A E Dy L B A

Kl 3.5k T F) FH 4 Ja B0 5 6 ik 3 3 1 DX 4 o0 1 ) S R 451 7 . #E“Dog
Jump” {5 5~ (B 3.5d), B ¥ (ol IX R IR IR E (0 5656, X H7) B A A)
REm T R X, KB, fE“Plane”HI#1 1, GBI IELE 2R G iHE R
FR S Bl AR E R PR R

3.5 EINLZERSTIS

EE HC++E S LI T ARZE RN AMEIEHNESE, HAE— A HE AP Quad Core
i7 920 CPU 1 6G WAFIAN N HEN _EdE4T 75256 . Wil 318w, ARVEFIHET

R 31 AESAEGHERIET A

TRALBRS (] | (£ ZAer 2 i 7]
Butterfly 31.5 min 0.98 s
Coffee mug 31.9 min 0.90 s
Dog jump 29.5 min 0.83s
Giraffe 27.1 min 0.83s
Plane 32.2 min 0.89 s
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% 3.2 THURIS0008#E LM —Legiit 5 5, Hoh a2
BHH . S BRI EEEH Kl

KGEH | & BmRnEl | & Hirmgn )
Butterfly 3457 1242 35.9%
Coffee Mug 3282 1884 57.4%
Dog Jump 2893 1614 55.8%
Giraffe 2933 461 15.7%
Plane 2970 1032 34.7%

HEAH BB VRO R R 45 R B F IR AR IE Ge A R, SRkt s B P00
Fo g, EEHERMRIERERHRCLLH 1.

A TR S X B B R A BRI AT T R ek R I e B R
FNUOT CRMERE 73 b REAL PR 1005K B /e A5 ) o 0 T H0is e v i 4 — 2R A S B vl %o
R — 28, 3 T AR B S B TR BT 46 4 — N G B 2 0 2 S 1 A
HEET ERIERT RN BB ERH R EE SRS R EPATHPRRR
I, 2D iR AR X g N T PR Bl e v 0 S 25 R MO AR BEAT 3 T g AT
AL AR R B AT (L EE 3.4.17%5). AbBETHURI15000%0 48 S (W26 3.5.1%5) 4%
PR S5 B e 0 0 AL PRNTRS: 20 IR [R) 15 00 IR 3.1 B AR SR IR 4L 0 35 1k (X 4 1
REFE BERCREI , HRIX A T AR R BEAT o XA LA A — 55 30005K & I
IRER B R R — IOR L 75 BRIy [|], KT 7 6 e A 2 8 7 F BT ] Y0 A i 0% 1 2
AR TE K X T RHEIESE, 1FE d BOR A S RE 3 IR = AL
| [123]

VRS ISR 3.5 175 Hhos B/ 4 1 R i A ) AR 5 b TSR 0 7 VR HEAT 1 B8 IE
ZHRAE R A PN LA N NSRRI

(1) FEZH 2 25 17 I ) ] A 7081

(2) BRPLHRIX BRI 11 34

(3) F:T 5 K 1Y K546 & (Sketch Based Image Retrieval, SBIR).

b T A E P (B SR SR B R e /KN ESEE Si DR S o e i S U = e @k
o H AR AT I AR R AR Th RS o

3.5.1 MK HEETHURI5000

AT AR 72 58— AR B KB 4% 10 9 4% B 4 B 4 S 3 1k IX e i) I
B, HETEA EEHATFRE. N T il A &= Sk E AP K EE 21
WX 2% B G I P RE,  1E 3 R OC 8 = MFlickr T #83F s 7 K £5150009K K114
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B 3.7 EHEEE S b O B ] “Dog Jump™ Xt B BB 7R Bl o Xk 8 A O i X8k 11 1
BOXERTIRE A 4IKA), HARZHE B 1R € B 8 AR B BRI A s o

O, HZHETHUSI0000% 45 (5 2.6.1.27), NFTH & 87X B H bR 1
G AT AR 20K B 10 B B PE AR X 3 bR v o AR 381 XS F T 50 UE A 20 16 38 1k X
S kar W 5 PG s 2R P 12 e ) i 7 B £ i 4 9 THUR 15000 (Tsing Hua University
Retrieval dataset with 15000 images). 7EZHEUCETFES, 1EH N LLT LT
AR T KZ130005K K% : “Butterfly”, “Coffee Mug”, “Dog Jump”, “Giraffe”,
F“Plane”. T W% EUR &2 2 A5, Bda e a2 BUR AR B0 8756
P ULE A BEE R . W T REUR, (EE AT B33 % X bsid . th4h,
TR S AL TEAR VU I H AN G #E, AR 2 OR824 1) 4 A
HATARE . Bl 37878 7 THURL5000%0 4 5 H EIAR KO B AR B8 70 o il £
X5EE G, BAEUREEGIUE (5% — 57%) 85 Bisk. %435
IR EL BRI IEE K& g B R 3.2.

Eitz 5 A\ P4 @G 2@ T — /N TR T H E AR R R G010 R 5
. ZEIRETES T 4w e E S E{% X (sketch image pair) 2 [8] [ UL ECFE .
AR PRI R A A EEE 2 EE BsMEER, mEsRE 7T
H bR G 2R FE I XIS B o BRITT, AR 28 00 ik v 500 42 R0 360 11F A 2 1y [X 3
oy EIEE,

352 HMHEAREMEREZERESE

2% AchantaF A B 2 11 B B0 UE 7775, 1B FHRMET € [0, 25510 #F4H &
FEEEAT o E], IE o> B S5 KA bRy ) B 45 SR AT Le A, DLRIEZ W
PERC B EES R IEftE . B 38 MIEM R B R ML Bon, AFEPMEILE
PR IR AR St 2 AR Y Sk, T FL A 20 3 35 PR A 0 225 SR B S A0 T I e ok ) B
PR I 2 P A By 11071

@  FIRERA B ERSE B 35 DXCIRAR T A AT R KA 2 T AR £ 25 10007K B
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#* 3.3 HISOFN HT1004™ K 3 45 R o BFlickesh R . A HER 4 R
MISHoG /7 =P 45 b A & i IEA R R4 BRI H . 5 H AT ER
& RBERNGEEAR, AW LR HIED RN A X . 78
AL, ARSI EE R o AR bR () B E H PR 5
ER: G WE H bRk H IR OISR B R R, RIFs > 0.7,

VNGV EZ ) SHoG /5% 1241
Flickr —
Fg>0.7 | B8 BHisyk HOES]
H750 14 19 27 18
Butterfly —
7100 28 36 50 40
H750 29 46 47 41
Coffee mug ——
AT 100 51 88 90 78
, HI50 28 42 46 37
Dog jump —
7100 55 78 85 73
HT50 15 29 32 9
Giraffe —
A7 100 25 48 51 18
HT50 22 41 47 45
Plane
HI100 48 70 93 91

3.5.3 EHARFGRIRLTBIIR S E|

FEh, AREWMIIIE | AT BRI R S 2 AT 1 2% G b 52 0 H AR AR 1
IEwTE . X FAE B R B, 1B R R 212 %145 R 5 THUR15000H
BRI X AR HATAERI R . AR, F RS, K FEEE
XN:

_d+ B*)Precision x Recall

= . 3-5
P~ " B2 x Precision + Recall (3-5)

2R 5V X BN A o, d T RT DT S R A R XA E R X
IR A REFE AL ML 2 100% 1) 44 1812, B AIE A 2 BE A [m] 3R 2 B 0 5 B2 (91071, A oo
BB RNH T, HT UASEE DR ARSI 25 R BT A5 R e s LA IR Y
2 REFERER 2, WER RS A R B E RO R N T AR, fF
HAE S IUA Rt 1 B K B RO 2 I DR A O BT LU R T, R
HIB? = 0.3, iLIEAHZR ) HEVE LA (o) A 5w 8107, 8] 3.9F R, HR4LR R
33 T A5 R Fp W1 S vy BRI P ) S 28 X i
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o8 -

06 =L

YiRTES

04f----

0.2

0

0

3.8 0 2 B AT [ E A > B B IER R - A R R . S\ Gl A G2 7k
NHIKEG R EEE. @8 R RER e AR ENER. BF%B. C.
D. G fl P 43537~ “Butterfly”, “Coffee Mug”, “Dog Jump”, “Giraffe”F1“Plane”,

3.5.4 ETEERMEGREE

VBB A B R 2R J7 15 S5 Biz S N PR H I S e it i 5 T B e & 5
VAT TR (R TR A O EESEI) . BT AR E R R S B U
MG 3R BUBS @ A X 3, R AT AT R R FH A TR LRI B R o T i
BZEANFIIM L EG, BEHEE S BIFIRR R4 & A ik b 7 s
HAiE I EE . A7 ik REAE T 2 2600 BE Eib A7 2k T B B BB R R
YEfE, VEE R A AM254] S8 5 M Flickr | H 3 F# 7 B2 KM%, B
73 B FITHUR 150000 85 42 H 19 S 2H UG — ke F 1 5 AR 28 B2 AR B2 I 30 E
R IIME AR T ERMELELGE R, 28 RER, KREFIERRL R IERR
TRz NPYR 25 R . B 3.10-3.1245 Hix 3020 EI& 1K 2R 45 3 5 Flickr4h R DA
JSHoG T i PHEE IR LB RG] . AT7RMEs BB 7T B R B SH Bk )
SEUAN, HAE T BARW RN AR X, %R X805 EoNR 2 75 R H E b ik
(RAH RAG 21 AT B R 151867681 3 ik 7 7 I SCHF
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1
fffff — T SEG RC EmGS [
08f -
| I 77777777 l 777777777777777777 |‘ 7_
L I L l L l | | L

Butterfly Coffee mug Dog Jump Giraffe Plane

K 3.9 FEFRRER T LA BLA fi oo Bk 1 5 5K BIR & 35 1 DX s el 53k (FT®), SEGD2,
RCU) S B VE SRR R HEL . Fp B RoR ML REBRLT o

3.6 FE/NG

ARESEH T RO AR AR R 2% B A R o R 2 18] 8 SR 2
DX 3 A5 2 O et P A5 S 2 P A e DX e I 5 70 B 45 R X 5k R T R (R AT 7
IR ARG B sl B vy o7 B 1K) AR 5t DXCISORE A I 25 ST R RN SR R R
X AR R Ak i e P T it B PR IR B sh o F. 1EE S T H B
M Flickr (http://www.flickr.com/) _E482 3 F £ i) BB S IX L8 BB AH B AR R A
BEVEX AR T AR EE . IR ISR R R, AEK
V2R X0 52 % I 5% PRI AG 7 A v ol R ) O 2 P DX e ) 5 B 5 SR . XA ) 1 4
FATFH SR TP HERR R RERE SCRpE TR BB R S H o Seda 4
REH], BTz B8 R R G R BT I B se k2 T H R R R &
g, [RIN SR BLAA I R DS S DASHF S 2 (MR 75 3K

FERER ) TAEH, 2 SR B SO R AR AT B 3 — 20 BSUdk A 5 7 V1) | 3))
SrEIGE R AR P SE N AR TR B AN 2R 5] S 133134 4 e — A 7 R 5T
Ji T
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Eagle Dog Jump Crow Cow Coffee mug  Cattle Cake Butterfly Bottle

Elephant

K310 ETEEEGRERSE RLEB R . SHSERA, NLEB TR =179 5F%
7~ FlickrZ5 . A HI45 RASHoG 77k P45 1
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Pear Parrot Orange Mailbox Jeep iPhone Giraffe Fox Flag

Plane

K311 BETEEOEGRERSE RLEB R . SHSERA, NLEB TR =1705%
7~ FlickrZ5 . A HI45 RASHoG 77k P45 1
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Swallow  Strawberry Snail Sheep Seagull Sailboat

Tank

Tortoise

Wolf

Zebra

K312 ETEEEGRERSERLE R . SHLERA, NLEB TR =1T050%
7~ FlickrZ5 . A HI45 RASHoG 77k P45 1
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3.4 H Z KRB HISOM FHI100/™ K & &5 SR, Flickesi K. A= 7k g R
FISHoG /7% PH ) 4 R A5 ) IE A R &5 R A% H

IR{VK AT 1001
Flickr | ACHIZEH | SHoGP# | Flickr | A IS5 R | SHoG P
Bottle 29 49 42 60 94 82
Cake 28 42 39 55 81 79
Cattle 24 47 7 37 81 12
Cow 26 47 27 54 92 55
Crow 18 48 38 38 86 61
Eagle 9 47 41 23 95 80
Elephant 20 48 38 38 87 68
Flag 28 48 27 52 91 57
Fox 16 48 19 37 80 42
iPhone 24 48 34 43 90 54
Jeep 27 47 19 59 93 43
Mailbox 26 43 34 52 87 60
Orange 12 35 35 19 62 52
Parrot 29 45 30 56 79 57
Pear 32 42 41 63 82 81
Sailboat 36 43 28 67 81 54
Seagull 28 46 44 59 90 86
Sheep 27 39 22 50 81 40
Snail 31 47 30 63 87 61
Strawberry 25 35 38 53 69 67
Swallow 12 38 37 31 66 68
Tank 24 44 28 44 84 45
Tortoise 24 31 23 48 62 45
Wolf 12 25 15 25 55 29
Zebra 15 33 14 25 56 31
FHERR || 46.6% 85.2% 60.0% | 46.0% 80.4% 56.3%
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554 ' ST ARAGE R B ) R G

F45 ETHOSEHTIRE GRS

AT E B U AR LA o B O B R G A 5 T . 5 AT R R AL O AT %
R XIS SR, A ZAE A B B B G BN, n e JE I g R 10
MR H AR, RPONR AR DR B X8 20, 84S W EEE S, XE1
AR BT DRI R R B g . 28 417045 AR B KB ST shHLA
A2 B AR AR 5 70 B SR s 51 4.2 45 SR B 5 IR R E AR A 5%
TAEMEIR: 26 4.35TNISS 4,475 73 Tl A 48 ok 100 JE0 s 1 F R AL A o 208G 00 0925 A
B A AU AR G540 () Jp A i o B8 4579 JR IR 1 3 T AR B AR A I 23 v 45 SR )
LR RGN B G IR . 5 4.6 T e Em AT H A

41 5|5
411 R

5052 B0 92 4 0 o 0 2 UL B M — PR A . A B R T B 2 1Y
AR X St B R BT G, 20 T BRI (0 38 S, TR T
A 77 50 G B P R M R e, P LUK 1 L A o 0 25 4 L
F I J5 76 A X Rl 0 4 S0 BB o 0 BAT 07, 4RI
N KR PR O R L 5 (5 R A S e

T AR PR P T LR 5 Bt S pp e — B R AT PO 7 (8 0
M, BT U RIS R ARSI, KR XK
PSS R DR T AR 1 PR PRI i S 36 BT BT ORI, 5
ARG 1 B R 3 A 6 T BB fE (B . KB, Rk, i
RIE L. N, HIAG HITE AR AGS B B b Ms A 7. i Ty, 369
B AR . JEIBAS L R O, AR RE 1 PR R A B
LSS H 2 006 R BB T3 TR o 383 10077 SRR Rl 5% 2R AR
W, T ELAS 5 R AR BRI H R LLA A LA K R AT £
LT 5y T Pk G 2 S S B PR G v

41.2 RZENEUEENS 2 EEIESR

AEGEH T Aha] DIAT Rt 5 R B A S ) B SRR SR . S X R gy
B, ARG D5 X S AR LSS BEAT R 2D . B 420808 T AR RS
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[ — B BIMEAR IS AR TR B — 5 AR T AERS, ARG IR AEaEF)
MR PN ERIbRE BT S, ARG H X ARG R . 1RGN —Ff
¥ B8 7 ¥l (Boundary Band Map, BBM)ULC 55 (L] 4.3 FIEE 4.379). /B i Al
F 3 356 BT 757 (Active Contour Method) A FZHR 4t 56 R SOsEAG N 285 B 5 s K
B — B ECE 4.4.1°7). ARG, AEAREAHLE Z B EIRE LR, JEHA
NHEFE 715K S IR @S AT A M W Z TR IR BT (IL3E 4.4.279) . Be%, &
RGN R GE R T AT FR 2 06 N 5 Z2 A V1 R R4 30 40 b 4

KR EE TR BRI AR ICECARASE ¥, T ARRHIE TV, RATE KRG Wi
—ANEERBIHRE . EE R, BT EUE R R AR B2 A8 8 B AR 2 A I 1)
fE S, FrLASEFSIFT AMIULHL R K2 1) = o 3% Rh = SCHEARMEAE J5 22 1 72
Hif3 DL R o

A FE B RS0 LA B Sl I S FE X ek A AR AL R 2 TR A LR R
TSI SR BN B EUR S5 o X Fh iz 5 GAe) N — 00 T8 43 M 20 1 98 72 (1)
Wrsi® X, 3 s GO0 BG I ER A OnT Re . DAL R AL Jm e R4

(a) (b)

(c) (d)

B 4.1 ARRLEE I ROAS I 5 R 6 () SRR B LR P R AR AR (4 () AN 75
SR )X (b) R IF X A BEAT A A JE AR R (o) IR g 2
FECE B NIRED TR M, (d) BRI
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F4E TR 7 M B B R g

8T BB AL RHR 7> Z TAAR T LR AR RO AR o 3K 9 KLU PR 2 i Rl i
A H e A2 LB I AR H BRI 3 70 (JLER 4.579).

42 tHXI{E
421 R ITTIRER

FRAMMATE B ARFIN T3 st I AR A, WX PR AL, #4123 AT 7E 15 3 =%
G AT 83841 R B g L (85-861 R PN 2R ARURR UG 4 T 187 SR AR A A BN .
ARTASL I I 43 BT 16 L AR AL ) B e e oA BLOR R — B TT LA . JUAT AR BRI 5
X kA 2 A S5 A ) B )

BN K 2248 7R 43 8 1) Thomas Leung A1 Jitendra Malik 88142 H 1 —Fp & T[]
SERI i . 1K PR I AL LA SR e E T e, VBT IR A7 S AR e g3
AR I A B 5 R AR T AT R A S R R B 2 A AL R T, AT
R SGE T E A AR A

R P9 BRI K 1 Yanxi Lin%5 A B BT — ol J2 T o A 2H 2502 B 11 ) 0T
BB AT A . ZER AN, NERR 2 18] oA BR 250 R 6 AR 2 AT DA i A

K42 BT ARG 70 B 5 g B . JH P RELIS O AR H — AR (L1 € 3 23 A
R XIS ER O Y) . AT R BT B S AT DA 2L e i . gt — 0
LR R 2 ] (B B R 2, AT A M 7 BEAT #h 42, R E R B
SR SR Z TR IER BEMFY o XSS SR RN MR S5 A5 — R AU EW . = R B 15
PR 9 AT i -

64



554 ' ST ARAGE R B ) R G

IR AT IR Z e . £ =i B, AAAERIR —4E 77 1n) b A o g X ) 7 oy
RN R P AN G A7 T7 18] BT FREEARZAAR A %073kl — R AR
FESRA IR FIRE, I B SR EE 25 12 10 B B M S SN

Pl 28 8 A, B AN R 40 A B AR R T, 0T B — e S 50 R AL 4
MABLE TG, DL EJTIESANREA S Ab B

TR R K 25 42 43 1% [ Narendra Ahuja f1 Sinisa Todorovic 0! J:[F]#2 H T —F
GUH BT IURE o ZITEE AL T PR BB B A R TR RIS,
SR JE i I AR XA Fak o FARAR LT 7 AR H RIS T 3R . BRI TT VAT
DA H Bl R — 5 B¢ R B ARG st U 2B A6, BRI ) rh 4
KNI s A TR TR v N TR], AN R 2 28 B =X G G 56 Y FH
Ko

FRIE R4 W B R T @ STARA A 2 TR RS0 o6 &, FRAEE — 20 T ik e
WS RNEERNH . INEE KR B BT K David G. Lowe P4 H [ SIFTHFE
AR B B T %% B [ Herbert Bay 55 A P2142 Hh I SURFRFE 572 B e T 32 (1)
FRIE RO EE R o IR SRR SRR 0E  [R] — W A 75 A [FI AU A RO IE 2548 8 P45 2]
(R MR A G ST AR, DRI AR ) 32 i T s dar DA 5% o Il R 274 v R 3 A
(") Alexander C. Berg 55 A\ 3 42 1 — P T R SR AIE s VT AT AN 42 &) JLART B A8 A
FITAR VAL 57 2 VAL BB U K (integer programming)HEZE T X AN 2R 2 [8]
(R 508 B 9% B BEAT A R A . SR, X SR IR 7598 R e 4 JR s PR [X 3 )
SLERER, MIASREZIE = 2 5t iR .

R R G MR RZE R E R = R, ABEREER T H
Bl e R AR U AL A B TCAT SRAEAE — T8 INHE . DN 1T 2 o) X S R 1) v 28 i
PR, AR A B P R TR A — e, JfR T R RS A R
JURAE B R0 LIS B ANEE 3R A 15 R B s 40 0 K v R 32 BRURE ALl P 4
TG, Tt T 2 P AR g ) R SN G 4B S H

422 [Eli&4miE

MO G TR HEAARE, AT E, BEERE. BAERR T, M
J N TZ e 8 R /> B ARSI B ZE R SR o 4 s AT B A AR A 1A . XRP D AT
HILRE A AN FE A [ b AR T AR A B R SR U 5t A S T A ) W A TR)
KA o BIME A R T BB AR 7 22 8] 3 A 1) 73 SN #2256 2%l W] DAAR SR kAT ELDUL
I IREUR L g (a0 EHRER > AR 0370 AR D978 SURIE I 73— ANk
%, Lalonde®§ A 1385 T Photo Clip Arthi AR« % H AR FH £ 9k 30 (1 77 v A K
BAIHATTER, B IR IS BB A DU SR 20 (1 75 30 BLUAS DAB AL 1Y
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RO SR, MR ZITER AT B AR YR s AT R 4l 145, AN T] R g 4815 21 &
182 FR AR B H IR )T e N A

An F Pellacini $2H 7 —# AppProp !"* J7yk. 1Z 708t g & H ML 75 =
R B XS ) SR BRI e AU X IR 2 )5, XufE A U4OLE T KD
TreeX AppProp /7 iE#EAT 7 Ik « ARTM, X LET7V AN H IE WAL 1 ) LA AT E 2%
%o Hoiem% NN DRJEUE R HEWT IR BEAE 2, FF HZ R EAS B AR BUA B I &
BB SRR . ZTTIEE R AN 5, FRESRE PO E AN st A X8R
VEMTE . AKCPEREE KA. i H B PatchMatch 77 B0 i) B BE AL IE WO V208
AR 2 . XA AR AR K PR TH A 45— 2R 51 25 B RME G S5 8 FH AT LA
S AT o IX e N AL AE EUR 4T #h LA K EHE. Landes F1 Soler!™2 i i 4y
PrarH i () Z IR G R R SO & B 2 . AR, DL R 8 TARH A e B 3 =
U LA IR B TG 2 (RN IEAT G B AL 6

4.2.3 R

T 11 B Hr(window based correlation analysis) 1 E5 43151 FH B €655 35
GUHEAE EX PR AT . AE SRS SR B E LRSI T, X
KITE R/ ATEE. REETREMYEEN T ECEp TR, Hh
fiFfiBelongie&E A 7UHZIR | F SC(Shape Context) /7 k. — MR _EATAT — ALK
TEAR bR SCRT LI I F Q03T s AR AR AR BRI BT B R, JF i i MR —
A DUECAR Y I G FH DASK A 1 4 SR e LI SGIBG . AR, X b B i L 7 T 1) 1) ok
BIFAEAEREL N ER 5. EXAEREHRRKEZm T, KIMITENRIR
A AEIL AN U — YL B fR] B /775 . Thayananthan®s A U444 7 —Ff | Ff Chamfer /G
Pt (chamfer matching) >k AL 38 % &L E 5 37 5t BT IR VT AL 7] 73

4.3 ETRESER RSN E A

SR B sk IR AL, WiERETE R EZ R R T
S, R A ARABL 1 e 4 38 ' E 2 W (appearance) F A B AR o AR AT — i ]
SE U AL ALYA BT T VA R B R R ZE R R ZR 20 1 H R AL
BICIF L EATZ  HY SR o XA 73 Y DL R QIR S 37— B TH A AL 5 P i —
AR BB e ] R OT - RIASE 2 AT fi 56 1E A0 D7 VA AN B A2 28 L 2K G G 4 11
LT K, FRAER I E S R IT ) R 2RI, R SR BRI 2 F SRS
TEOL XA L NI

ARERH T —F 3T 55 W B (Boundary Band Map, BBM)R) 77 12K K| H fa] B
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PP BRI, RIS BIHURD I TT. AT, 8 SR A
B A R AR B LT L R IR AT VAR, BA A ]
FI R LR 5 H M A UG G DL T LI b 0 0 A MR K
it

431 IETERME

AT M = {(my) w2 — NRIK/INNH x W B G R 4k m &Y. 78
R EH, B MR pE A — N E AR R ST R LA R gk A
Em, AR BT, XA G ) B AR S B R R Al AR A R
TERN—AT, B 4.3b JEos T B 4060 B e B 1

B B AKIE R BRI AR . N TR, RRFERM L)
46 G b2 5 ) 18] R 2B R SR s — MR B AN 1 = XS ] 4.1). iR R
BB PR, AR R G0 R 3 T Graph-Cut ) 77 72 33631 SRS EU AR B AR I 4 1] H 5
ANFT XSk gk, FIFJZE K AEMean-Shift 4> F45 A B4 DUSRECHT 5 X 35158 B 1K
(L 4.3a)0 SR IR Z 0L 3 51 1 3 B IR N T Jh G A 45 SR 22 Hb 7 31 41
PO RIR0 . RN, RS B 2 AL S ORI A B ) LA R (B T
FEVE B B 4.3a-b).

N T3 NS RR AN L AR AL AR R RT BE TR AR AL, AR SR U6 R R 1)
IR — AT FEb. AT PEAERERAT M = {my)psw, AFIEKG A BT A pXt B
(1, MR AE A5 BR B AR R p b D) ) & 3X A 1) i PR AN 5 17 23 AR SR p AR 1Y
0 e P R Ry R B T 1) o B B P b Rl N L AL I R AR Sk 1 g

/”ﬂ“w\< B R 9 T
o

=7 1y tk K 3 "ll
Y )

| ! 3 — T
Kﬂw_‘ ) L s Q ‘j‘
At

B E AR AR
(a) Fe BRI (b) %6 BT

K43 FEF5E K (Boundary Band Map, BBM) SEiE A7 St ARSI . (a) JEIL AT
S X ZE R BR B RL 4K, (b) LG KGR K. % 4 EInT T
MR AaRR . HAREe 5 77 1m foe B L5 Ebir 4 A
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ATWRAE: 32 AR (R BT T 1 B B D HAR AT I LU AR R 1) & (P 24{E . R T
SRR LA BB R R T, AT 1 1A R S b R R R VB AR SR AL
(5 2. R, AFIEIFANE o] ot A Q6 F R v SR, 2 B R AR
P RA — XA AR A 5 K . ETFE RSN T, AFEAEH X
PIAS A H 5 AR ICE — BURARAS o X5 2R [R5 18] 1] 10 R B AR,
Xt LAY AN AT R R B 2 B/ o H TR XA T 5245 21 (R R 5 5 1) A B F
AFT I HAE AT R, ORI DL G R AIR 13X 28 DX B Ja (1 DL e R P (1 AR
AT, Bl DL e A A A Y

S 1 R e PR Sl ST e R

1 VIR TG R EAB « {p);

2. WIEWBAFIQ « 0;

3: for &— L% 1% % p e Bdo

my, — UG EIHEp AL Y] 1A

WER pHI T A A& Rigii g ¢ B, WK pHIFT A 4B & RgMARASI O;
6: end for

7. WIUEHE @ — |Bl = b, HoH|BIRE & BIIR/N, bie — A8 S

8: while i #0 H QO # 0do

MBNFI R Q 5 p;

10 my < 0, num < 0;

1. for X T pHEE— N CAVIR LT E g do

=

bed

hd

12: if |m, + my| > |m, — m,| then
13: mp < my + my;

14: else

15: My < m, — mygy;

16: end if

17: num «<— num + 1;

18:  end for

190 my < m,/num;

20: A pIEE— AN AR BAHTAG AL BT & A BAS 1 O;
21 1« i—1;

22: end while

23 M FHRARPAIAIIE R p, 2 m, < 0;
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4.3.2 ETHEHERYIREITHE

NTH—A hxw YRR S Hx W FTEGHETICR, ARE e R
L ANTFREIAT = {ty)pwe B ER RAL AR A i BT HoR RUAL I IRAE 42
BEE N0 ARZ R AL 0 ) B U TR AR O 12 R AR RS R B B SR A 5 1) o A DR 4 B
FRATTRRERAE, AEIEA R A R T AN AP 7 55
P 5 e B iy P DX sk 1) 1R 37 2 1) AR SR R B TR, BB o, ) A ARAR T A
J5Rr I M UL S (B -

hoow
D (T, M) = Z Z(t(i,j) Mt jav-1) 4-1)
=1 i=1
FERE— 1AL, RAREIE T M (16, j) - Misuet jov-1))* (BEA (2 - m)?)BEE T AR JR) 0
JUARTRHAH B2 %6 R B UL BC AR BE o A T7 R AR B~ F 5 F R e ke ) 22 5 I R) &
bl 1]

FeEpa B as TREE 2R UVEEE . AHEER, R MR
WRITERIR A, S AAEVLECE R b, B RIAR 22 380 70 K v A2 A Aor U P Ak 1)
JERT LLAh o X FRIEOLR, X XS A VL ECE o 2, DRI A A 7 DG P A 25 PR AT
Tk —20, AER IR ER A B J7 2 SO VAR A F8 JER L ) — 5 B RV Rl B RN
IR, o

AREEZ B 7O E UL I A 7 52 tH Y Shape Band ! 7V B K
Shape Band 7~ | — & Wi V0 [ N B AT AR T AR, B 5 MR s i AR B A A 2
() PR U AN AE X AN B BE VO Rl N B R o A D7V #8450 0 B T AR AR AR = 2 2
FETWRFEE. H56, WRXERATY R, Bk —E 8 B E B N A 58 R
2 FEULEEFE R A BB B N . AFH R ITAZAE H AR s b R R 5 L, Rl 2
FEE A KA I S AR AR S o0, KR Oy B. fEE K
W, ¥R A E &SR Kk, RGBSR sl a4 E R
AR IEFE AT RE . I R ARG ER 1 1A, dad = 30 SRR 5 A A 55 L 1 A o
) Y ) AR R EL S AL IR E R, fEAFULECE BEAR, AR 1 X Le A AT
AR PN UNSOR AR

AR B A MR FR AURE B R A R DU T A A e 3k e () DA IX B, 3K
L6 T B B A — A R X RI[0, 112 18], A7 T Ja 30 fie KB R Ak BB AR A B 8 328 E
i iafr B . SEIlH, AR R g8 200 UG AL (AR T B E L, 1 R 3 d KAE Ao Wi 2R
PR AN FE BB AR 25 30 [l DA A A7 AE 2 A R S dpe R DL TR, S R B DG Fc i e K 10 T
Ao ESER, SBMEL, = 0.3, HFHBHEdRE AR —F . B 448K
T B 4 F R B VLRSS SR .
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K 4.4 B 41R95EER T EIULECAS R A, A0 e 1a] 51 Rl X 48 1) 5 R R s R AT 8 8 7
P rr A N0 0 i e ) 1k 22 8] e DL C AR o ASE N E 1) i AL A 1430 5 7 o A D T R
J7 o BB R BRI R TR A B 5 R (5 05 T B L 4.3b4 £ A).

N T BENS A HE N 2 BB R IR ZE 5, A R GO R AT e % AN 4
e ERA RS, FERM T =I5 AR {-10°,0°, 10°) A=A REZ K44
J8{0.8,1.0, 1.2}, WRA WE, A LUR A 2 (e AR . SRR 1 98
FEbE I 1 R 5 B B So VE AR ACVE Bl o BB AR T KK b mT DA 45 58 57 v 1] Ak 38
ERVER KR ZE R, (HREMEE KA AT B S BRI e K A R R . A
=T LI, bHE AR E 15,

4321 ETRREREMTHAYINE

R AR IR E TR @D SRR T A AR AR . XA
B FE A] DA A s {d B AR He (Fast Fourier Transforms, FFT) K Ni# . =X (4-1)7]
PLEE 5

h w
DT, M) = Z Z(tﬁmi + t§m§ + 2t tymymy). (4-2)
=1 i=1

HA e, 1, tety, m3, m3 F memy, FER BT FII o BE— IGTHAR AT DA 1 PRk 1 HL i
AR SR PSR ARAN B 07 CEAT I v S U950,

4.4 BEGRFBIGETT
4.41 ETRARFHAIQMEE R i
A R GUR AR L 5 i XA R P AR 3/ iz i ade [X s AR R H30% 1) 1ok
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(a) (b)

(c) (d
Kl 4.5 FIF EBhEe B R 347 A6 0 45 S oot i R R . () JEREE,  (b) IIATEARSG

REERWEEREE, (o #t—PHERET A BRI ER, () A s
(SELIliE// LS UL 3

WX I s IR, B M R XA SR v B AT 5 A S X s SR A AL
o ARERH A TRARSEI I T sh A B RO — 2 SO MR S R AR L
N T IRBUBAR S5, AT7R T Sa M I Ho&E A 4O 5 H BT IRV I 75 2Rt T AR
55 A ) A DI ) B 0 105 S A8 48 AR AR 22 i 22 07 S AR 40 2 S ) 45 SRR
TR AR X REAR Fe . R ANEME R A5 AT iR RE 08 SRAF AR AR 5
H AR R e UL L 2, T AN AR Z I s ) A A T B BL L ER 4.3719) TR 14
AR 1IR3 e MAET. MR)G, AT7iER M s ER R U4t — 8
MV RE R . 5SS LR A b A BRI G AR, ATER
I 25 R& 1 VIR R 5 5 AR S 56 1) 4 Ry AN = & S LATULACAS 2o 4 SR O T ARAR AU 3
AR VA e R L R S AT ) S AR 0 i R AR RS R s R TR B R IR B B R S B
JR3 8 B T AARARABL P 38 5 U9 — A AR 5 0 32 DX 3y T T B ) B OR . B
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T =T R — IR — A B X R0 1, 12 18] U5RBE . RUMIBERS . FI5 a2
5o ATTERIA—AZ )G B =TSR AU Oy L ah FE B A b i) g . XM sEit
A5 25 2R X I e J5E -5 AR S B (B 07 S A 48 Ja BORSABOAH — 0. R — S
BERGHE L, BRIEERAEEUTRIRGEE LG E 4.5). KRRk
A T ARSERAE ., RENS TE L OGP0 AR i o

442 BRXARMGIT

TESEPRI = 4E e R IGO0 T, AR B BE 7 5 2 A5 26T B R G
P AR B ATV o AN AR X IR 1A BB A G AR KRR E
MZBPZERKFR. B, KRG NE D X IR, 5 I8 B 1w R A A
1 (Gaussian mixture model, GMM). H./&, XFFREANMAHLIYAR, FHRILVLE R -
SR M XI5 il — AN R B X IBCARy, 3 — AN L AR I X3
NRr,, SR 5 MNIX IRy, MRy, S 3 3R 7R H B (1) e VR A A o BRSP4 ot o
FRARAR (X 45 5 BB XIER, B AR B e A5, XA A 2 SE AT . 491
B 4.5dH o 16 2e A PR A B RS IR 4y, 3 il oed AR i sk A B AL B .
N FE X S5 AR I £ 3k Kt R B AH AL FE AN RS, A i s e e i i
(B A FL XIS A ). Hh 13X A1 5 1 AE ¢ R I A b A = 2 X R = 1R
BAENZH, WIMAEE &, SEMABIEFEE, WNEMR TS X A
HB RN PAERRERC R T, T N5 RO A FHES B4 R B O .

4.4.3 ERREIKE

HIRKE TR EE R, TR ER RN, XEE e LU E
AT RGBSR, B, TR B T Al T s Er,
RZ R LAY LA 4.5d). Hk, BIREGEIAT DPOA N2 R PR
SIXIBI LA S, N T=aF +(1-a)B, HHaRATRMEHE. XMHE
WA 8 B Rk 9% B FE X IS (Alpha Matte), Fo 9 1132 B & Alphafd 7520 756 5 B
P RIARAE . AR AE EHR R AR BRI R 55— X A RE X Al i Y R I
L2 A I BRI

Rk, ARG DA QPRI AR SR PR X it IF
TR RHE W EESH . AR T7 10K FLevings N (32 B 41K 1B B B8R IO
I 1 X3 b AR SR B W L AR O 1 3R — R HIE W FE AR, A TR E
Jo i 2 Trimap. FrifTrimap, 2R EE P IERIN=3: HiEim s’
. ERTREBER. MR ARG LR CHE SRR ITK
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(a) (b) (©

Kl 4.6 ZHERKE RG] K 4.5d 36048 R ) E B IR E 45 3 (a) Trimap,  (b)
B, (o) AT,

R . BT X PR 4 B e 2 TR 220 B JE AL B i SR it DRt
AT 40 10 1 5E Trimap PAR7 1k H LB ZE I 25 5 o AT V50 ] DL B ) A 5 I 1) 1A 1 7
Mo A B20MME R e, IR IR XA S RE W A . T AR e B4
R A SE X oS e rE S, A E Trimap B & X 5 75 A N 1%
Wy R, B 4.6 T 45000 r)E IR R .

4.4.4 FRAEZEXNKXERMEIT

¢ 58 — 7k BB R R I B PR AN A A A, AR DT VE A B — AP T AR 4
T : R?* - R2EG— M FARE — sSSWe 2) 5 — Dk LRI e, A5
58 56 F Thayananthans A 4% H ) Shape Contexty2: 1441 T 5 f AN 44 () 56 BT 4
AR IRE DG FR o IR PG JEE 38 5 2 BUR TR RO AT SR RHIE i, BRI BT 2 TR Y
XS A T B e s SR AT AR . AR T vk — 25 R P A g e Al b e R P 1) 7
BRORE S AR {E 48] (Thin Plate Splines, TPS) 77V v AR AT 2 T (R 25 45 3 %

4.45 BEIHERITHNE

TEE A UDE EIG S, YAk L F ARSI G . 7 E T AT 5 4%
B GRGAEERAE, ARG BEXX L HR X I AT & B A AN 4. AREER AR
Yk 2 1845 B IS O ARVER MR R IX — . O 1 Ah g S 4, AF
B E S A BB S R 2X AR B B 4.7a JeoR T IXRE AN R
ST 27 BB A VE A X I R R AE B 4.7 RRAR K thRos . iR
RS R R AT 5 19225 R A RLARR B XN, Bk R B E
HREERRUE 470 P A GEXE) . M THERER (B 4700 R K E), X
FGraphCutdi R B3RIRHL — 6 (b A2 A% o IX SR BRAT I AR T )5 (1 2 5 MR X3
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(a) ZTY Ja HIAEAR (b) Trimap

(c) Graph-cut 45 (d) P A 45 R

B 47 SETHRZROIAI . () AR WO 5 AR T W 5
ARSI 45K B, (b) FIRAR A AR . 3 10 £ 3 4 1R F R 28
BB MEE, FRENERAEIEORRNEE, EHRRNRKEKE, A7 HEH
FiGraphCutsk - HR R AT 2B 72 . (c) I/ GraphCuti B0 1 x4 AEHT . (d) 2
WL, N T ARG, R R 5B R T TR

R IR X R AL B (e, LU FITEE N4 B B . BRI T, A&
7RI A R RS I 1 5 B AT K A B 0E, IR A B 5 1M
AN 7 B N RO N R T b s .

4.5 [ElfgmiENH
KRENHINRG S —FAZ BRI =G0 B G g TR . AR E S5 IR
& — A& 2 Xeon (R) 2.27GHz CPURTI2GB A A7 AN AN TTHE L. 28 i R f
P A I S P PR W SRV AE 2 B = AN TSR A = e e RIS O T
AbFE—5K 800 x 600 [ MG I H 75 BL0.4F0 . [H BN A FIH B 0] B O F 1H 5 1)
HORF AR PR 0 B ARV, XD IR H 75 220.4 — 0.8F0
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(a) TN E& (b) HHEJE AL R
K48 HTUREHNSFURELSRR,

e ERIBAR ST, ATR R GRE B 3hih 5¢ iR PR A 14 5T
ORI S JEEE o0 B) b 4 AL JRIROR SR IOl o AT S S B A 52 A B i A2 52
HAEGHENTERR R RN, ARGV A S XN R &R . (R
B 418965, AT ERER TR ALR S LLAE, 3B 20 B T e ATT 2 TR A R et
PR ARMIZIRK R X5 BT — R E BB 15 ULl AR PRI
AKX LR ] o

451 PIREHE

IS TR, AL E AR K AL A SR EA TR < % . EHEEHL
S A — BB, R B B RES £ BB 7 (B3R AT SRR W A A B AP
IR % . SR, MR B T 1R 3R 3RS A A5 R g 54 0L ) i A 45 A
FRESEIL . I SR IR A5, AR R G fovE R P AR AR B U R B 37
BEATEHE, (RIS AR R O S AT A B A A, B 4 on T ESE A
BT AEE R S B b ] SR S N R ) T R AT — R, IR T
HAR e E . TR R A A R, IR ELE A X sk A
&7, AR B R 5 X I Barnes 55 A4 ) FJPatchMatch 0!
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FEARBAT T Az o ARZE R EH N H 2K T 2 A KReshuffling (1) TAF 281491, Lix e
JIER FEE X TS A TR AT DA A B8 37 5t b A A6k SRR A B4 B 5%
&, 1 H AT AGRARARATINE R B AR O kg 4E s R EHR X B, A
=R O B AE S s AR O BB AT SR, DR BN AT A N 2R I B
it o

B 4.13a 1, {EF BRI 7R AL E DU A — SR H 2. RIS ok
TR R Z MR IR K FR, DAEHAFGE MG . S0 R IE 12 G ] LA
HE— 202 R R ER )2 IR (local layering) 77 vk U0 SE

FESUHE G R, X SUH B AT B DU sl — AN B R SOE B CL 42 — M
A HEGEAI R . w2, BEG S B S E AR i, VR
ZEMERH SR @, B 48R T — M HAER LS BB RN E 2 A
BRI AR AL E, LSRR B SRR 6] 1K B AR I ] AR 4
PRI T A B R EAT S e AR 0BG G ) — ML« | T IR B AN &G AR A
— AL A AR SR B e X, 1% ah FAR M I DA T X R 7 A
o ETAEREE, HPAAERPEGE, 7T E O R b )
AR, WMAEIH CBEERNER. B 4.13e@xR T nah— i v ik s Ak
ITNEEERG T ERZXANMd, Fr AR A A R — AN
P 01o BT A5 1 EER H GraphCut H 3 #1540 — 2% B L A4 B8 AR 0T SR H AN IF]
FEAAD AR 1) BRAG IX S8dE AT TR 48 ) HH 42, DRI ™= AR 1) 3 A A FH JHE 4 AR ALA A A 5 A
FHE Flan, 2o EAEGEA T RS A 24D R RRHE .

452 YREIEE

FE P A B0 G b — LA A A BEAT 20 4 (RO AR, OR35 AR LUXT 52 1) 44 6 1)
— HME S5 R AL BOR AR . AR, AEE T IR IR XA — B X
PP R Ui AR T R A o R P A B T S5 PR B 5 X B &R, T P AR S it REAE AR
AR Z TalAL 3% - i . £ 4.13dP o i1, R IR — AT X
B, IR MR T A SR B XIS A A,
R, A RSO OSSN EAT T . [FRE, ER 4.9, 5S4
SR B eI R 3 2 1 P i ERRE B

AnZE N K] Appprop! 73 [ AT LICKE FH P 4 B A% R 2 AT A AU X 38, 5
XAME R BE X g AR, AT IR H s AR 1TE R L
XA EATY M. B, XA — S DX AR HEAT Y DM AR e A
AP A0 I X 355 BUARABA I G o X A4 0] 1) G 4 7 2GSE N A 45 P O L
Wy I NSRS TEAE ) S X SR 0 AR 1 B
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(a)

(b)

K49 LY (@ N DEERNEA R R TR L, Re 7RI B
AR . (b) PEARAD A2 Ta) A% 1 ] S 2 1 45 2R

FEE 4.9af R KB 5 rf, P AE — AN SRR E i i P S A 1R I L R B B
O LA B o T3 T O 2B R A B AR i o — P AR LI P s AT 3K
WM TARZ R . XL A IXEIPS, iR a0, A A
G0 K, R 2B R B AR R 0 5 . AR L g8 TR R T DA
PSR SOt AS AT 7 B S5 R A2 418617, RTa6 70 F b AR R AR o A b Bk
Ko ATNEEE —ARARER Z LI 7 HAR A, XFmEgeRs r e
P s b P it R o BRI — 98 5 TR A A T
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(a) FI N EE (b) R AT 5 45 R

K410 EHp NG BB RO NBHTIE S . AERRGRIEH L
PORIRI OB S BNLOC AR, SR F2 ) s S LR Bl 1 DAt 2| e A Bk B, I X
PR AT Hh Ao IR SR RO RR, AR AR EEAT TR B AR TR .

453 THALE

MHARER RS, HP R DO — AR R AT T . H P X — 21 AH
AR — AT, WA AT 5 (7] S fs 38 21 5w fr A AR 14
Fo BISEH P AT — AR AR T B — AT AR, B AR AR = R I 4
AR o AEF S 1 Tgarashis N AR TEIE ) HR ) — SeAR TR 77 1360 137) [
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