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Artistic style generation by image analogy using
ant algorithm based on comprehensive area feathers
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Abstract: This paper presented a robust scheme for texture synthesis in the process of artistic style Q %based on the

comprehensive area feathers of the segmented image blobs, which speeded up the process
algorithm for the texture blobs matching firstly. The scheme also ensures th

different sample images weights and shortens the time cost in the t

several images to the targets. The preliminary experiments ]

random algorithms just like the ant colony searching al
generation system. %
arfisti

Key words: image analogy; texture sy&

TN B B R AR
IRCR AR

0 35l%

TR I AR G0
HATTEERIEEAL R RAE 05 K
oA XA R R f— A

BRENZE 5SS
Froum . BB A E X E R AA (5
%

SR N T8 5 AR 23t iR AL B R S5 SRR L AR AR
Bl —AE% B(ERRER) S5 —BEIR B (%Lt
LLIB B AL ) E VRS REG) iR A:A' =B B, BEES
PR A 5 ARG RER, W SCER 5 1 R Mg Ak, 85
R MEROK 6 B AR KR k.

GASCHR[4 - 5], ASCRA T —FETF KIS LE A4 E T
e I vk A A R B 5 AR A, T8 b ad 7w SR AR A L
ERMATERERESH, LU —HIRE G RES
VERE A, FWe EE X I 19 45 b AR VE A A B #5479/ 95 LASK
BRAHBELER,

1 A% T1E

RS G R — BTN B3 LA
Br# S ook 6] Baaksit AR E e FIEAGIA
FFRUARBIF R . SCRRL 7 - 8] 5 IR BRI R 1T LI —K
HERPRAREEHSEE B, 53R B2 REMRRE
MARIRAE R, X A5 B AT AR A U T2 D /R P R BE AL
(Markov Random Field, MRF) Hh#47 32406 (FESCER[9 — 10]
ORI SCER[11] G — T ek, 3F B AR 3SRy

I #5 HH5:2009 - 12 - 07 ; & 6] H #7 :2010 - 03 - 08,

X' ng the ant colony
istic style,tr v the parameter setting of

tion R Wthh can transit the styles of

ﬁgﬁwanee of the scheme. Above all, the
nha e th comprehensive performance of the artistic style
generatlon ant colony searching algorithm

l%%*ﬂﬁ%%‘?éﬂﬁiﬁ“ﬁﬁ FER T A A SR T
BB R T AR T8 SCRR[S ] WSk [4] #EAT T
WO FFAR T R WUk 2 T R R D B (R SO
B IR

2 HEGERAEMHERL

Tl TE SORFE AR I R A 20 U8 P AL TG B AORE AR 45 R
BRAH Canny BT X538, A5 A 18 LK R B9 R
B, FFA5 2145~ DR 2 6] B RRAEA4 40 R R [RTE for b 2
PRAEAT X B I RATHE SOk, T a3 WOl vk R 153
SRR TR E MR TR S5 VT JIE B R AR e 45 R TR e, 57 T
T I B LCHR G ARG B WA (9 (BT 45, ZE eI 7R v, T RAIA
TR P 15 T AR A R 7R P A EE R B AR R I 2K
o
2.1 RISifHE

Xof FAEA R A SCR FI T HST 25 [8] B Fp Ak 28 ) R 1IE 1]
&, SCUE I LR A RGB 25 18] (AR 224, P A0 T BB
AL T 73 HI X IR SE BERFE  BAABE R 1 AT AJLAMRIE : X
WO 5E B 1 SFIOE H PR S, 525 T X B R E
Tr 75 22 diff I, G5 H 9 XSl R A B 7 PR 7 22 diff_H MR
S WX RBETT B Tr 2% diff_So AW ARAE B R [1,H, S,
L_diff , H_diff ,S_diff | , SC B b B B MFAE AL AR A 45 o
FLLEM 6 MEEA DB EERZERBOR, & EXEN]
HEAT AR —(RAR IR X AEAE TR A B R R b BRI (R
ANFRE X B AR AR R Bk, T AR 5 8 -1 B A ] B AL

ES WA AT A ABEES T BT H (70053073)

EEE B (1974 - ), B, AL A BT, B, EEB 57 SRR R b,



1630

P HEAL B

5 30 %

T ACSCRIRHE— b8, B0 AR R R B RN
YA — {55 BT 1602 53 A B RS o B DA 19 6 AT 48 L
FRHE RE N : € = [e1,5,63464165,¢1 LIS, IS, , IS, ]
PRFREAR BG5S AE [ 48, X TP — B g X
BRAFAE [ B IS, , FOARE EORRAE IR M C, = [eiyrCininaCias
Cos »Crg ] o306 BL R P49 P v PR 0 451 B 0, 60 R A P 51 25
ﬁ’%%%%ﬁ[cuacz,j 1C3 st Ciyy e, ] (0 <f < T), Tt
AR Y my AVARIETT 2 d,, FHE o, IN—AL R
[ 1,17 ff , ATTAGBNIE — fLASAE A 148 (Norm) c,

(Norm) ¢;; = (e,; —m;)/(3d,)
Hrf (Norm) FAREHIH— LB T 210 — bR, & ST
S BAEA IR (0,1) BEAA BT I ER M - 1,1]
HIRER KT 99% , X FIETEIX A2 SR IEE Bl — 1 3 1,
DUAGHIE B A 040 X 1] o X -5 A B 40— X,
HERAIE 22 5 J /N TR A P 140 I SN A S 3o o7 03 SO TR B
T At FRAIEF 16 B 2% B e K , 7% S 3R PR SRR P 85
AR BRI,
2.2 HFEYE

o T A EE B EI Y B AR 5 A S A S AT
AR, BN B AR T I B T A 1L X B
SRR SCHRT 6] F7He b A 5 (0510 22 5 50 B AT A0 B
VE S BALBE , BT 17528 A A5 R B — 25 JF 6 (78 7T L —
AL BT B B Y BOTE 2% — R AR B I B B T T
LT 5 AR SO 77 B 232 i — 2 AL SR I R - 349 (A5 43
75, B, W Y(p) BEHR A iy — R E R, I 4
S EPATEBS

¥(p) — oB(Y(p) - uA) /oA + B %
o A Flp B REAYEE T oA Fl 0B 2% ’Jﬁ@k .
TR EARIEE G A 1 B i B4 A5 8 ) Q@Q
1% A’ 1’5IﬁlﬁE@%ﬁ%ﬁﬂéﬁiﬁ)ll%@%xﬁ@—%@g
2.3 HEIm

Elgfﬁﬁttﬁ&%@ma‘éﬂ’aﬁﬂ?s#ﬁ i Yewoy sz

AR LB Ashikhmin 76 AR . A3C
TE W-L SUH 5 R 2 N3 T 0, FEA R G

KA FHLE A HIE ¢ 7T BB EER —EsH
B XI, XIBFRRR 2.1 WY 6 ZEm i, KISy
T BE RS A 1] 22 I 9 BRR R R Y, FL v g — 4 1) 2 AL AR A
Fo EXHRPFETENHARER: 5ol TARK
BRI AT Canny BT, W WE T PRISECE A
B G JRER J5 22 ) T LA YRR A ¢ ST X I 3 ) 4 Y R B
R, BANARRAM A WL, BN R Z 5 K BRIL AL 5
F AP, RIS — S5/ X B R SO B AR 228 K R 2
JZR X AT B, g A5 BRI R S A s R
£ D A P tod A T 5 75 B 4 PR ) LM R AR, B D PR R T
FIRBRFHE B R ZAR KRR, XERTH T ERETEERS
g i FRRE B B PR LR SR S, RS
SN TREE, AR Canny F T EEAIE T
MRERAAEE, BR N TRAERGMEARERRNE N
FHIE , X TSR 5 1) DX U4 SORH — SE TR 252 B Ak
P EEREIKIZE) ERRGRA TGS XL
BT B SR E LA R, iR A DUH AT iy
LEE B

A AEARER img_sample, FrALFEEI4 img_input,

it BORIER S S5 R img_result,

Blob1[ k] = Canny(img_sample)

Blob2[ k] = Canny(img_input)

// P Canny BTH BR R 434 k A~ blob)

Fori=1ltok
Forj=1tok
Compute_Distance( Blobl[ i] , Blob2[ j])
Find( Blobl[ ], temp( n) , Blob2[i])
//7E Blobl H.E] 5 Blob2[ i] SAHILHY n 4 temp| n]
Texture_Trans( temp(n) , Blob2[ i])
/7R BREIRHEHY temp] n] fE% B) Blob2[ ]
End j
End i
Img_result = Blob2[ ] /7GR R
SUHFHIEVE IR M B A AR  AEX A R AT T
BCARATEI G , TR R 2 DRt A0 S SCBARRAE , TR I X Ak
B RO HAT R LAE, ERARGRNA XA b
TR 25 DX TB) #EAT SCRHURE AL BE S T, [a] Ao 22 25 Bk
A PR AR I /N B AT O 22 B0 DX, R PR AR A
PORBFFIE BT IR MK R PF . S EH IR R
A b, I FIREAS I {5 B0 56 B0 S S0 IX B A £ BRI B
INBNFFALZE PR 1R E SO X 58 AR B i . 7R
R RIT HRRT AE B AT O B TRAL B A o S P AR L
BEPLMR S HATRIRG 1L , 37 BB A 2 , 343 ty BEHLME 54 4R
Tl B R A IR A SRR B A B=-BUNE T . B
B BN R TR R T BE ML L BRI T
@T%%H@Eﬁ%)ﬁﬂ@&“ﬁﬂ@ﬂﬁ@ﬂ o HERLTE KR
BB R/ DRI AR B o2y LI B R TR AR 1) R

SRk 9 KNI EE Ko SR — M E AU N T

AOECHR ] A X EUR A 40 MR L ALECH X vl
AE BT B R EERR . X TREETER, — i REOR
BIRAER R RUT P e T AT B A R R BT

3 BERARE

AR SR FH SR DA 380k T i P 45 DX 3R AT D P 948 2R 5
o BTILERMME RSB KB MR RS TR R R
BEBER, SCRR[ 12 ] 73 5K kd i & P IS ERIM L BT
ELEE VT B, U TR R (R R A S MR et
WREZ IR SEHE R, U1 2R SRk 1 A B i & 2% BE B9 iy
BT USRI,

WO RIS IR AL NP MEE R R b (L
HRATRIARD) LA & R RE D EER T Za A, BEr$
BRI SERA f FAL TR B, BRHE R T EY
BT —METHEYR(CRERER) WIER B, 5
FEWCRE R R RO R R A R & KR, Bl
e ESRREL IR B RIS | 382 RIS B A B il
AR Bk, BEXT G ECR IR, A T I AR

n A E G PR A —TUES j e [1,n];

m BB R AR — Rk e [1,m];

i g, IR IL LRI S i e [1,n];5

(i, J) VRS FORAR BRI j ZHHETAL | 463

7y FATRE R G, ) AR RIS B R

ny FATRB 2T R, ) ARHUR RAR B

a HIEBRREERHNEZR M o« = 0;

B AR EAR BEMHNEZM:, g =0,

HHRWENT

1) didafess RO a9 h = A B A AL ;

2) WEHLHb B & I I A3 17



% 6

K B A BB AR & 0 AR LR A A2 VA RS £ A% P 89 B )

1631

3) Mg RS R X RIE AL BE A B B I RIS R Py
IMEET P, WEHE;

4) PeBeE B X U N R A4 R B E NLE P,
WRIET P, WEHE;

5) 1R B Bl N R RCE BT IR 0, 1 R Ry
BEREEERSAR , [] I Y IR — BB AR

6) BRAR AN RGN, FNER] 2) .

He (1) TR B RN B 15 I B B SRR 3k

Py = (/[ Y, 75.f) (1)
ue Ji (i)

Hep J,() AR RS MAFRES RG2S g e (g,
L], U T, (0) P BERLIZE B — ML &5 35 21 2 HE 7 RO 3R 204
SHZEHE () A%

4 xB

FISCERIS IR —FE, i TEO X SR T 8 Tl SO
T AR B 18 8 4 T, R T 7 S 3 A BB B2 BT A9
# X ERA T — NP LA R SRS MBUE , WL
FEEPUHEXBENEA, LBPRHIAESREEN
Ashikhmin B3R R R , R EHER A5 B AES:
.o

by KT
B Skss
A AR (4 - 5] 2 2k 1 B ]

B o
#1 FEEE B 1)

() JFIGE

BN 1

HUEE\D) S BT

™ 16
SRS 12

IS LS 8

B 2 R MSCHR SR 1 7 UL e S BRARFAE B b F) e BS0E 2, 7T 1A

F AN 20 AR AT LIS BIBCN W B R IT ISR
120

100

80 |

M L4
60
£
40
20
0 1 1 1 1
0 20 40 60 80 100
B2 BOREE R TR BGURRE VO FE A v B it 2
5 %

AT TER T RIS LB AR I & A Z AR XA 22 T S5k
TR RS R a5 2k B R e R S Ak BE B R Y R, A
FRAE Canny BT KR53 5 XIHEA R 39 X SR FREEAT

5 TR UL L A% 1 3 T SR AT SR A SRR I T LA 9 A8 R el
B, i HLIX i DU AE AT LA FH OREOE AL B ek e AT . 5K 58
W], LA AE T B WA RSO ACR , T SO E
KRR, ASCE LSS LA R iR R B XA 1R
BUREAR BRI IR BE T LU B B OB X AL
PR BARIG A, X RH BT NI MG — L
AR zAL .

1) $& A R AL MR RHE SE 31 07 X, (15 SOARAE
I SO AT R 5

2) MAFEIEAL ) 2 R B R G T B B PR ES
SN BT BOARAE 11 2 5

3) AP SO, P X T R B e AR S

¥opATH BRI R
4) FHF R A, B LB T RBEEH
B B A8 FH ;

5) BEIRYLCE SR E], 3TN R 23 BE A i X IS BE A5 IR
5'] o

S TR B Bk A R Z4b, #E— P 50 4
AEZE FERYRAER 77 2 PP 106 R SR RE S I B 5% PR I
B2k
[1] HERTZMANN A. Painterly rendering wg %ved brush strokes of

multiple sizes [ C]// Proceedings”,
Computer Graphics and Intera@tiv

Pressw998: 453 - 46

th Annual Conference on
echniques. New York: ACM

T. Capturing and re-using rendition
istic rendering [ J]. Computer Graphics Fo-

[2] ﬁJ, ST 6
or non: X
S, 1?9@);173 -182.
XW %RTI C’Jy ANDERSON S E, SEIMS J E, et al. Computer-gener-

on Computer Graphics and Interactive Technique. New York: ACM
Press, 1997: 412 -430.

HERZMANN A, JACOBS C E, LIVER N O, et al. Image analo-
gies [ C]// Proceedings of the 28th Annual Conference on Computer
New York: ACM Press,

“’ea d water color [ C]// Proceedings of the 24th Annual Conference

[4]

Graphics and Interactive Techniques.
2001: 327 -339.

IR, R TT, EE, B ZARREE I 1. HENE BT
SEESH%HR, 2002, 14(9):866 —869.

HEEGER D J, BERGEN J R. Pyramid-based texture analysis/syn-
thesis [ C] // Proceedings of the 22nd Annual Conference on Com-
puter Graphics and Interactive Technique. New York: ACM Press,
1995: 229 -238.

de BONET J S. Muliiresolution sampling procedure for analysis and
synthesis of texture images [ C]// Proceedings of the 24th Annual
Conference on Computer Graphics and Interactive Techniques. New
York: ACM Press, 1997:361 —368.

EFROS A A, LEUNG T K. Texture synthesis by non-parametric
sampling [ C]// Proceedings of the International Conference on
DC: IEEE Computer Society,

[5]

[6]

[7]

[8]

Computer Vision.

1999:1033 -1038.

ZHU S C, MUMFORD D, WU Y N. Filters, random fields, and

maximum entropy: Towards a unified theory for texture modeling

[J]. International Journal of Computer Vision, 1998,27(2):1 -

20.

[10] PORTILLA J, SIMONCELLI E P. A parametric texture model based
on joint statistics of complex wavelet coefficients [ J]. International
Journal of Computer Vision, 2000,40(1):49 -71.

[11] WEI LI-YI, LEVOY M. Fast texture synthesis using tree-structured
vector quantization [ C]// Proceedings of the 27th Annual Confer-
ence on Computer Graphics and Interactive Technique. New York:
ACM Press, 2000:479 —488.

[12] LIANG LIN, LIU CE, XU YING-QING, et al. Real-time texture
synthesis using patch-based sampling [ J]. ACM Transactions on
Graphics, 2001, 20(3) : 127 - 150.

[13] DORIGO M, MANIEZZO V, COLORNI A. The ant system optimi-
zation by a colony of cooperating Agents [J]. IEEE Transactions on
Systems, Man, and Cybemetics, Part B, 1996,26(1): 28 —41.

Washington,

[9]



