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Abstract: This paper presents a novel technique for synthesizing large textures of high quality in real time. By
analyzing the texture periodicity, patches in an optimized size are generated to well represent the variation of
exemplar features. Then, during synthesizing, the paper first distributes patches on the output texture with a vacant
region left between any pair of neighboring patches in every row and every column, where a vacant region is also in
the same size as a patch. Thereafter, patches are selected to fill the vacant regions in the output texture. Obviously,
both patch distributing and vacant region filling can be executed in parallel. To accelerate, for each patch, the paper
constructs a set of matching patches that can be efficiently merged with the corresponding patch. The computation
of patch selection for vacant regions, therefore, can be simplified into set intersection. Moreover, patch distribution
and set intersection are performed on a CPU while patch stitching are executed on a GPU, to take advantage of both
CPU and GPU. Experimental results show that the presented method is able to generate a high-quality texture in
1024*1024 pixels at over 45 frames per second, which is hard to achieve by existing techniques.

Key words: texture synthesis; large texture; real-time; parallel; GPU
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Fig.1 The pipeline of the new method
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Table 1 The preprocessing time for the tested textures (s)

F 1 TR SOHL A TAL ER (] (FD)

Sample ?
textures
(64*64)
Time(s)
Sample A*
textures ST
(128*128) o 30
Time(s) 28.39
Sample *EcoRon
textures ::‘:%oc%ﬁ
(other sizes) ﬁ;aﬁf
Time(s) 18.67 8.99
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Table 2 The efficiency of the new method
F 2 CHITEMG R

Texture size (pixels) Synthesis time (ms) Synthesized pixels per second (M)
256*256 10.23 6.11
512*512 12.41 20.15
1024*1024 21.78 4591
2048*2048 58.93 67.88
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BRI RS e R IX 8 45 A AR R 5 L st AR AR AN T 8 S 36 45 R mT 0 vk R A AR
AR R AR 1 TR A U AE e T 7 R SR T P (K U5 R AT AR SU B D 88 A P D, eI A DL v o
Hu A B R A AS B BRI SR, LA B 3(c) AT T I SUEE,
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(c) From left to right: sample textures, the results by the new method and the parallel controllable method!”
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Fig.3 Comparison between the new method, texture optimization!*! and the parallel controllable method!”
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X .
st el - L 3“’
Fig. 4 Synthesis results in 256*256 pixels by the new method, where the sample textures are to the left,
and the synthesized results to the right
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A IR E] (Time):21.78ms

%ﬁ!‘zrﬂ (Time):21.74ms
Fig. 5 Synthesis results in 1024*1024 pixels by the new method, where the sample textures are to the left,
the synthesized textures to the right, and the synthesis time is in the below
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