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Fast Texture Synthesis Algorithm Using PSO
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Abstract Texture synthesis is of importance to computer vision and graphics. The technique has great
potential in many applications especially in image editing computer animation real-time rendering for
large scale of scenes realistic and non-photorealisitic rendering etc. . In this paper a survey of traditional
and contemporary texture synthesis methods is presented. Fast texture synthesis algorithm using PSO is an
effective texture synthesis algorithm. Particle swarm optimization PSO is applied to improve the process
of searching and matching in the texture synthesis by patch-based sampling thus changing the throughout
search method of the original algorithm and speeding up the process of synthesis without influencing the
quality of the image. It is shown that high-quality texture can be synthesized in several seconds on a
midlevel PC and this algorithm works well for a wide variety of texture ranging from regular to stochastic.

How the number of the particles and the iterations influence the speed of the synthesis is analyzed in detail.
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Fig. 1 Patch-based texture synthesis. a Texture synthesis process b First configurations for boundary zone matching

¢ Second configurations for boundary zone matching and d Third configurations for boundary zone matching.
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Small images are input sample textures big images are texture synthesis results.
Fig. 2 Texture synthesis results.
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Fig. 3 The effect of different particles. a are the input sample textures

and d uses 40 particles.
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Table 1 Timing Comparison Different Particles
1

Particle Counts Synthesis Time s

10 2
20 5
40 11

Note Timings are measured in seconds on a Dell 4100 Pentium 3

machine with 1GHz CPU for using 350 iterations.
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b uses 10 particles ¢ uses 20 particles

10 c 20 d

20. 128 X
128 200 %X 200 .

Table 2 Timing Comparison Fast Texture Synthesis

Algorithm Using PSO and Other Algorithms

2
Analysis  Synthesis
Method K Ayss y‘n 15 All Time s
Time s Time s
No acceleration real-time texture
synthesis  using  patch-based 0.0 13 13
sampling
QTP + KDTree + PCA 9 3 2 5
Fast texture synthesis algorithm 0.0 9 9
using PSO 500 iterations :
Fast texture synthesis algorithm 0.0 5 s
using PSO 350 iterations :
Fast texture synthesis algorith
ast texture synthesis algorithm 0.0 1 1

using PSO 100 iterations

Note Timings are measured in seconds on a Dell 4100 Pentium 3
machine with 1GHz CPU for using 20 particles.
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Texture synthesis is of great importance to computer vision and graphics. We present a patch-based texture synthesis method by
using a particle swarm optimization algorithm to search for an approximate best match patch.

As mentioned we are not aiming at always finding the best match due to texture synthesis’ s special feature synthesized texture
should look like the sample texture and keep the randomness of textures. The PSO algorithm will give us an approximate best
location. Now we apply the PSO algorithm to texture synthesis. Randomly set a number of positions in input image I and treat these
points as virtual particles. These particles can be thought of as virtual points of the image and each particle determines a patch by
setting the left upper corner of the patch as the position of this particle. When the particles travel through the image we compare the
patches they determine with the synthesized area and find an approximate best match patch an approximate best fit position of the
particles .

We show that high-quality texture can be synthesized in several seconds on a midlevel PC and this algorithm works well for a
wide variety of texture ranging from regular to stochastic. We have analyzed how the number of the particles and the iterations

influences the speed of the synthesis.



