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Fast Structural Texture Image Synthesis Algorithm Based on Seam Consistency Criterion

JIN Li-zhen and LI Qing-zhong

School of Engineering,Ocean University of China,Qingdao,Shandong 266100, China
Abstract Aiming at the problems of patch-based synthesis algorithm of structured texture images,such as discontinuity of struc-
ture,distortion of boundary,seam misalignment,and low synthesis speed,a new fast non-overlapping synthesis algorithm of tex-
ture images is proposed based on the consistency criterion of double-seam lines, thereby effectively improving the synthesis quali-
ty and speed of structured texture images. Firstly, the seamline consistency criterion considering hue, saturation, brightness and
edge characteristics simultaneously is established in HSI color space that is more consistent with human visual characteristic.
Then,a sub-block search strategy and a new non-overlapping splicing algorithm based on the consistency criterion of double-seam

line are proposed and implemented. The experiment results show that the proposed algorithm can significantly improve the syn-

thesis quality and speed of structured texture images in comparison with the traditional algorithms.
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Fig. 1 Framework for texture synthesis algorithms based on the

consistency criterion of double-seam line
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Table 1  Comparison results of four algorithms in K-L divergence
Texture K-L Divergence of Gray Level Histogram K-L Divergence of Local Orientation Histogram
Sample  TH[11]# 8y % XM13]F oy &% Cm14]F W HE%X  Ours SCHRLI )Py Bk SCRR13]H By Hok [ 14] 9 8 H 3% Ours
1 0.0113 0.0102 0.0093 0.0077 0.0092 0.0054 0.0058 0.0053
2 0.0094 0.0083 0.0086 0.0082 0.0133 0.0291 0.0283 0.0131
3 0.0035 0.0030 0.0028 0.0028 0.0290 0.0192 0.0112 0.0112
4 0.0432 0.0400 0.0421 0.0315 0.0128 0.0085 0.0084 0.0082
5 0.0149 0.0130 0.0135 0.0128 0.0154 0.0146 0.0139 0.0133
6 0.0408 0.0386 0.0385 0.0380 0. 0095 0.0060 0.0058 0.0052
7 0.0103 0.0081 0.0078 0.0076 0.0093 0.0052 0.0069 0.0049
8 0.0140 0.0118 0.0123 0.0123 0.0091 0.0068 0.0064 0.0064
9 0.0103 0.0086 0.0073 0.0055 0.0097 0.0059 0. 0063 0.0056
10 0.0048 0.0048 0.0051 0.0032 0.0211 0.0154 0.0182 0.0145
11 0.0206 0.0200 0.0183 0.0152 0.0101 0.0081 0.0099 0.0078
12 0.0130 0.0120 0.0106 0.0097 0.0189 0.0118 0.0082 0.0059
13 0.0217 0.0206 0.0192 0.0179 0.0929 0.0860 0.0890 0.0305
14 0.0231 0.0222 0.0215 0.0180 0.0178 0.0150 0.0163 0.0136
15 0.0129 0.0105 0.0112 0.0101 0.0103 0.0086 0.0084 0.0080
16 0.0169 0.0130 0.0127 0.0127 0.0099 0.0076 0.0072 0.0072
22 4 PRI BRI BT LA
Table 2 Comparison results of four algorithms in Euclidean distance
Texture Euclidean Distance of Gray Level Autocorrelation Coefficients Euclidean Distance of Orientation Autocorrelation Coefficients
Sample  CE[11]F B &% @3RI &% XBI14]F 8 H % Ours Xwr[11]d ey F Cm[13]F W H % X[ 14]F W H % Ours
1 0.6020 0.4762 0.0507 0.5201 0.2427 0.1868 0.1873 0.1626
2 1. 3551 1.2768 1.2363 1.1162 0.9246 0.5010 0.4893 0.3448
3 1. 8815 1.7393 1.6488 1.6488 1.4957 1.1867 1.1486 1.1486
4 1.1681 1.1658 1.1646 1.1632 0.9467 0.9836 0.9317 0.8581
5 2.0274 2.0154 1.9462 1.8772 0.4010 0.2304 0.2284 0.2256
6 1. 3296 1.2339 1.2293 1.2482 0.5186 0.2824 0.2535 0.2449
7 1.4473 1.3805 1.4216 1.3754 0.5228 0.3915 0.2104 0.1011
8 1.5470 1.4515 1.4929 1.4929 0.4288 0.4289 0.2589 0.2589
9 1.2597 1.0730 1.0783 1.0025 0.4355 0.3472 0.3721 0.3380
10 0.9031 0.8918 0.8952 0.8761 0.8375 0.8894 0.8214 0.5634
11 0.5768 0.4988 0.4853 0.4425 0.5693 0.4646 0.4185 0.3208
12 1.0382 1.0221 0.8779 0.8583 0.6854 0.6091 0.3866 0.2852
13 1.4108 1.3750 1.2574 0.8717 0.2120 0.2017 0.0993 0.0789
14 2.7372 2.9540 2.8367 2.7144 0.4523 0.4552 0.4632 0.4133
15 2.0445 1.9480 1. 7845 1.9726 0.2833 0.1970 0.1852 0.1677
16 3.6055 3.4991 3.5298 3.5298 0.2934 0.2103 0.2227 0.2227
3% 2 AT A B — Bt Oy T AR BE AR G B AR R 3 3P A MU R R
FRICEE B AT, A U B 4 R 2300 T ek [ 11 ] g Table 3 Synthesis time comparison of three algorithms
ﬁ%,fg'ﬁiﬁk[lﬂﬂiﬁ([lﬂﬁE‘Jﬁ%*ﬁtlﬁ%%ﬁﬁﬁﬁ%e Texture Sample Synthesis XEk[11] X#[13] Ours /s
= R 2 R T 1 0 € L A 2 — B PRI th A SR Semple _Size S REEE/s HHEE/S
- . N 1 256 X256 386 X386 5.30 4.26 3.61
HIST J d o ) P9 A 1 . AL 7E 4540 S0 3 — B 5 1T A O P 956X 256 386X 386 5. 28 4,50 3.53
[a] [ FH ¢ 2R & B R EG BE B AT B, AR UL Y B A 45 SRR 3 194X 256 386X 386 4.18 3.14 2.62
ﬁl‘:?,ﬁ;ﬁﬂ 3 ﬂlﬁ&’%éé{ 4 256 X256 386 X386 5.34 4.07 3.68
5 256 X174 386 X 386 4.02 3.33 2.83
MR 1R 2 XA R B R LIRS T 3.1 g 6 256256 386386 5.18 1.19 3. 66
LT A 26 1 B0 SC 54K £ 6 50 {5 4% 07— BB T soxmo asexsss w1z 825 2
. . e N 8 288 X187 386 X386 5.11 4.19 3.30
J:ULH:/E\:{{E 3 ﬁxrj‘ ttﬁ/ivﬁ%iﬁ%?%&%ﬂiﬁ@{%%%ﬁi 9 314 X224 386 X386 6.25 4. 89 3.99
Bt T UE B T HEAE G 45 4 SO ) Ok 10 256256 386386 5.31 4.47 3.45
3.3 ﬁﬁkﬂﬂ-lﬁjxd-tt 11 256 X256 386 X 386 5.21 4.22 3. 60
th:zlgi%j(f i@([ll]*ﬂiﬁk[lgj*ﬁg%%Aﬁz%ﬁ 12 256 X256 386 X386 5.07 4.13 3.68
N = - 13 256 X256 386 X386 5.36 4. 44 3.66
PG5BT R A AT 5 SOk 14 ] B 300k 5 Y 14 170X214 764764 9.80 7.54 2.59
ﬁl@%%l’é—]%jﬁdﬁﬁ*ﬁs[ilﬂk}if%ttﬁzfiiﬁ/f\iﬁk[llj 15 200X 238 764 X764 11.31 8.79 3.49
16 176 X176 764 X764 9.19 7.11 2.43
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