$33 % A4 it " HL =2 Eire Vol. 33 No. 4
2010 4 4 A CHINESE JOURNAL OF COMPUTERS Apr. 2010

ETERITHERNKRLGELFG K

N

D R 2 B R T LR E R A s Jbat 100190)
D EBEBEM AR dbat 100039)

M OE U R R T E AR SOR G Uk B MR R E S R AT R A R R Y S ER e, L gk
1705 2 W SO S RT3 R0 3200 1 T 35 4 ROREAR I B SR B £ e B BT O 4R T A R LR R L
5T SEE 5 AL 2048 X 2048 {R R B R EUH L T C A LAF 2 £ HRE LSS 1 A9 3 B2 A7 5 48 B9

KR BCHA R E R A RECH s B A B
hEESES TP391 DOI 5. 10.3724/SP. J. 1016. 2010. 00768

Reusing Partially Synthesized Textures for Real-Time Synthesis of Large Textures
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Abstract Example-based texture synthesis has proved to be an effective approach to generate a
perceptually similar texture from a given small input exemplar image. It has found applications in
many areas such as Virtual Reality and Geography Information Systems. Till now, a large num-
ber of techniques have been proposed. being able to synthesize textures of medium sizes in real
time. However, the wide requirement in applications for real time synthesis of large textures is
still a big challenge to existing techniques. With regard to this, this paper proposes to reuse par-
tially synthesized textures to speed up texture synthesis, and by a lot of tests, it can real time
produce large textures in 2048 X 2048 pixels. By its scheme, it first produces a small part of the
output texture based on general constraint computation, and then iteratively generates bigger pat-
ches from the synthesized parts of the output texture to produce new parts of the output texture.
In this way, the operations on selecting patches and stitching neighboring patches can be greatly
reduced for acceleration. Meanwhile, the patch sizes and the width of the overlapping zones for
stitching patches are computed optimally by investigating the periodic features of the example tex-
ture, so that the new method can produce high quality textures as existing advanced techniques
such as texture optimization, one of the well-known techniques for producing high quality tex-

tures. The new method is simple and robust, very useful for real time synthesis of large textures.
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many applications for tasks such as terrain rendering and ex-
hibition with display walls. Thus, synthesizing large textures
in real time becomes a hot topic in computer graphics.

A novel method is proposed in this paper to synthesize
large textures. It reuses partially synthesized textures to
speed up texture synthesis. According to the experiments,
the new method can run efficiently to be able to produce large
textures of high quality in real time, e. g. generating a tex-
ture in 2048 X 2048 at over 74fps on a common personnel
computer, which is still a big challenge to existing methods.
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