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with Adaptive Block Size
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Abstract  Based on the Wang Tiles texture synthesis algorithm, the effects of texture gradient structure
information, texture blocks with adaptive size, and Tile set generation method on the texture synthesis quality and
time are studied. The color error and gradient information of the texture blocks are both used as the standard to
measure the similarity of two blocks in the texture synthesis algorithm. It is better than the traditional texture
synthesis algorithm, which only considers the color error to determine the similarity of two texture blocks.
Meanwhile, using the optimized block size for texture synthesis, the texture synthesis time is reduced. In addition,
using the improved Tile set to achieve texture synthesis, we can achieve better results than those of the traditional
methods. Experimental results show that this algorithm can improve both the quality and the speed of texture
synthesis, compared with the traditional Wang Tile-based algorithm.

Key words image processing; texture synthesis; Wang Tiles; size of texture block; gradient structure information
OCIS codes 100.2960; 110.2970; 110.3000

1 5l E

ST T B S0 B IR AR S 3 5 7 A R R AR 2 ) R R — /N S B R Sk A A5 JEURE AR R 2 R A
i — B R T AR S0 G 3o R B D R AR [R5 T S ME AR . ST Wang Tiles LR & B
JE T AT SR B D Y B B T 0 £ 2 L 2 v DR R R L A T A7 B A 2 WF S I 6. 2003 4E,
Cohen 25" B U H T Wang Tiles U B ¥ . B 5 LUTE AL G5 0 B4 B 6 10 IX B0 78 T B4R S0 B4 A
43 Tiles SR B A5 0 B0 B 2 A 3048 L 33X 0 2 5 B9 S0 R R 0 8) T — 49T B % . 1H Wang Tiles
SR IR AR AT NS T D I AR TE SRS B, S AR 23 T Wang Tiles B20H A B 1 95 A 4k
P40, 2005 45, Ng % 78 Wang Tiles ZUH A A AR FHRE T o-Tile 83 25830 T REHR7E
w-Tile T 8 B0 8 B R 3 . R ] Kwatra %07 Grapheut B3 58 5 #% B 0 BF 52 B 72 {1 3155 %

KR BEH: 2016-11-11; YWRMEHFHAH . 2017-01-04

E4TH. SMARESET QT H SRS LH 50201507744 5) (HE HRBF IS (11464023) Bl 27 b 75 48 1R
(Z1123)

fEZ B4 . KT (1984—) , 53 , M+, P, =22 A F B B (% Ak #2071 (9 F 58 . E-mail: tanyongqianl @163.com

051001-1



54, 051001(2017) BHSNBEIZHE www.opticsjournal.net

BELFERT B Z AR TG . 2007 4, Xue SEM 4R T — Bl A s-Tile SEH & RSO 2B LS
LR A S AR fEXT s-Tile i RST R 5 2R 33 T /4% . 2010 47, X1 B 260 J0 8 BE AR fL B ik 51 A B &L
P 2t B b B T HETF PSO 9 Wang Tiles SUHA AU 35 1250 B A6 ff B Tiles w0 Ab 1Y H2 4% 0] 81 B
LA B 1R R PSO BE 25 5y Hh B s 3 45 0 ik 1) 0, de B S0 B A i BRAE I 8K £ 2013 4, 1
ARG PR T e RE 1) Wang Tiles SUHEA WU TE 1% 5005 AR R F 2 A e 5305 o 119 25 8 S 3L B ok +)
Y& Tiles, MiJ& % H 1E 5 T S0 3R B 44 38 Tiles, #2085 T BEAS 0 B He i) A1) FH 2R, [6) IF ke 5 T Tiles 5 f A DU D
AT, B T Tiles MO 288 8 R ME M 4R T B AR R, Zu S8 T — £ 5 Tiles YR
L U R D AR N 2L B T R T MR AR PR B SO R

P BB Wang Tiles 5 R 58 FE Al 30 40 2% A el ik 48 5 Tiles 1Y BT, e &M G USSR, X 2K
SR — PR A AR A A R 114 50 A AR o (XS T 5 A A S T ) 5 A PR BB, A B SR AR B A
RA R ZS 1], A SCTE BES 00T T 48 58 Wang Tiles 3575 (00 5 RN S 5 5 18 12 b 45 44 7 S0 B0 A4 45 40F L 40 3
B RS ISR A VA6 235 ) £ JE X 80 B4 S o R ESF i) (940 52 Wi a0 4 7 0F 5% 415 S0 R 0 0 B 1 Bl & 31 s 1
A L A R A S A BB B 4 R DT S A SR Ak SO R SF 2 M TR B B RS 3 W Wang Tiles £C
A BRI (TR GAW -Tiles 503%) . K555 B8 5 KR B MO TIE 1 20 HE RUR SBOT 4504 1 52 48 v 3 8 T & sl
B (R A0 AR S XoF 25 4 i S0 B R A T 3 1 B () B S B B RS AT Ak T 29 T A e T

2 Wang Tiles S0 Bl & W57
2.1 BEEREFRE

Wang' & 56#: 1 T Wang Tiles A9 E A, HIEA I 2 . — > Wang Tiles i & TN K /NS 1F 7 B
BRI I P 1) 7% T 5 069 DL 300 R0 €6 b B 4 T 7 T e 2 i — AP T A 1Cb) %, R AT
R4 A 7 I A48 0 P A BT AT . 2008 4F . Cohen % BT Wang Tiles K573 IF45 4 Efros 4
Y Image Quilting kPR F L, $EH T Wang Tiles S0 A B 1% .

"CEE
oja|a

7 8 4 3

K1 Wang Tiles 5%, (a) 8 MIEFH; (b) PHHF 1
Fig. 1 Wang Til algorithm. (a) Eight square blocks; (b) quilted plane
22 HESW

BT Wang Tiles BYSUHLE RUR 2 X R 2 a0 8l BRI T 80 19 45 O8OR - (B0 T 2544 15 B B08 5
(10 235 A8 1 SO BRI B ORI AN BUE, 2 LR LA

D B2 P il 4 A28 Sos B B dnr /N iR 22 AR BE AL DF 12 S BU A Wang Tiles RUR 8], 4 S fie/ iR 22
BEARICAR T Tile BYHOAZELIE 2(h) T4 DR BB A RESE A VT BL . 2 Tiles 55 S e B 12 19 2
HENR A B A BRI L 0k U B O LB R,

2) BrHLHR ROT 0 SO Y T 2 G L AL LI Wang Tiles SCHE A 75 T 1 AR 4 o i 5 S0 B
BRSO RE MR SR AN BT 24 A8 SRR NSF HEAT 20 U453 00T L A RE B A 5 J 1) 6 s SR - THRE 9 43 I3 [R] LA
FF 205

3) M GLBUER G U A AT S D 122 (0 FH SRR L9 1503 Bk 4 L A% 08 T S B PR A3 Y 1 0 5% 22 A
BAT % B GULR A B SOT R A H 1R SR AE o B A5 2 2R P A7 e SO S AN SR B R
3 LT MR SUHL U
31 ETHEMSEAN

e 258 S0 B PR V5 3 A SR ) L PR A 20 €6 15 2 o Al B 5 B 1 AR AR BT S i 7 28T BB AL P £

051001-2



54, 051001(2017) BHSNBEIZHE www.opticsjournal.net

quilting paths

2 () JEUEME 5 (b) BEPLIE R EEJE B f B Wang Tiles BR8]
Fig. 2 (a) Original image; (b) Wang Tile obtained from diamond blocks that are randomly selected
PR B AL S0 BRI 25 ) P R Y 03 AR e A A BB ) D TC 0 RN 25 4 15 BV REAE 35 R 58 1 1 B3
PR A A 0 T R A5 T T O DG LRI L AR S g ke g L 6T A 4 ) £ 8 AR AU 10 68 T2 L A Sy A7 et 280 38 B A )
TR JBE ) s 1 22— P o A R R 058 22 1 E i N XL
D) 2 X G it Sobel 511515 3 A 8 ) S 9\ ) i BB B2 {8, 7 3Ry

G=./G>+G’, (D
X G, K G, 535 7R o 1) SO\ 1 30 R I (g s 1 TR
[—1 0 +1
G,=|—2 0 +2
|—1 0 +1
[—1 —2 —1
G,=| 0 0 0

l+1 +2 +1

P A FRFEHER . 8 XM .o RoR BB BERRESE B AR 2 . AT RoR R

M,..=Gr—Gy, (3)
K Gy RRYATC G MBIRI M BEAE Gy FoRICFL B I . 7ESEBr i R AL B B, o T 4
RERPITR—BICE . HHEMEN | G =G, |+ G, | M fEB/NER GHTT A RS 3 5 DL B
ol PO (AR A2 0T, B 22 B (B R 25 R K

2) 5 LM o N PISLIRRAEA R SBILCN L N BB R 22, AT ROR N

Mo, = 2, [R(p) —R(OT +G(p)—G(OT +[B(p)—B( T, o))
PE‘V;:ZENZ
ccccc sponding

KPR R .G B 3RR S HE EMGHe = A0 B M oo (BB /DN o 3705 T 230 3 B 114 200 €5, 150 2 /I AL B8 vy
S AR 1% 25 00K, A DL B AR AT

3) X C RN A, v Rk

C=a X [[ Mo | +8X [ Myl . 5

FH (5 280 by 3t 35 o FE 0 B0 €350 22 14 JEE 2 3L C (/N 3 7% I 50 e 7 T 0 320 2 VB T £ S I
FEIT L TSR R AT B A R AR B A . o 8 IR, JH LAY C op (0 1 25 AR 8 45 AT |5
T L B3] L AR 405 22 Y S B IE L A T 45 PR SO R RS Y o HRME R 0.6.8 BUE S 0.4 I, BE IS4 1 B 45 ORI

P 3 Ca) ok A G Ge Se A B vk (BRI 2 60158 22 A O B o s ofe B ) X6 A3 AR 233 ] 48 2% DG it B 1) 5 ok
G50 LA ME T AT LU A SO BB BCEE I AT ORI S B, I 3 (b)) S R R TR
FIEI €0, 15 2 1Y) B a8 SOk 18 R VT B S B 1Y) & S 2R, & B T DU M 30Tt B I 1) S0 3 e s 5
SrHHe i BT B 1 S B . SCU6 R L R FH I TR R B €01 25 4 R A5 B 14 DL e Bl LR A5 Ge SoEE A
IS TR A8 AT B Y DT C e AR, TS A 5 Y 0O A BB AT B 38 B T A I B AOR

* A

, (2

* A

051001-3



54, 051001(2017) BHSNBEIZHE www.opticsjournal.net

3 A BURN . ()BT B3R 22 10 A RS R s (b) T B B M@ IR 22 1 A RS R (O AFEARE
Fig. 3 Synthesis effect comparison. (a) Synthesis result based on color errors; (b) synthesis result based on

color errors and gradient; (c¢) input sample image
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Fig. 5 Synthesis results with different K values. (a) Boundary mismatch and incomplete texture structural information;

(b) boundary dislocation; (c¢) optimized result
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Fig. 6 Comparison of texture synthesis effect. (a) Ref. [6] synthesis effect; (b) Ref.[18] synthesis effect;
(¢) Ref. [7]synthesis effect; (d) synthesis effect of improved algorithm
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