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GPU-based Fast Search of Similar Patches in Images

TANG Ying XIAO Ting-zhe FAN Jing
(Computer Science and Technology College, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract Many image processing or computer graphic applications involve similar patches search in images, which is a
very computational-expensive operation, Traditional acceleration methods such as ANN (Approximate Nearest Neigh-
bor) do not support exact search in non-metric space, and the searching time becomes longer for high-dimensional
space. In this paper the general GPU-based framework to compute the similar patches was proposed which can be ex-
tended to incorporate any distance functions, Specifically, both Euclidean distance and non-metric Chamfer distance are
adopted to compute the similarity between two patches. We proposed the GPU-based algorithm for fast search of similar
patches in images under these two distances. Besides, the distances computation is optimized to achieve more efficient
CUDA implementation. This algorithm supports exact search since exhaustive search strategy is adopted. The distances
between patches are computed in parallel on GPU to greatly improve the computational efficiency. Experimental results
show that our method has one or two orders of magnitude speedup compared with traditional acceleration methods and
the results of applications in texture synthesis show that our method is capable to synthesize high-quality textures with
fast speed.
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for each patch Qj in B
distance set Dj
patch set P1...k(j)
for each patch R; in A
put d(Q;,Ri) in Iy
end
Prk (P<=sort(Dy, k)
end
2 RS ROB R LXK RAERARIFRIFITHE. FXH
HAFTMETTEERE TR A FRIFTHEEA GPU I
B, AU T AT B 18], EORE T 45 R M. GPU I
Frim AR BN, — R UKL 55 43 & U B /DN T & 19
RGN TFES  SBRBEFHMERR. E2RERHM
PABCEA R T B iy K SR X SR S iy, B
PR B SR IE IR AT LASFATIRAT I 5 41 8 DX S8R 18] Ay BE B
THEAR RS, T Dy A b ) PR IRt BT LASRAT Y
T ERFATHEST, B A X 2 3R 7T 4 R 2 it
3 GPU I, 41k 2 thRRESETR . —4 WS M BRI RIAS
AT HHE A PEAXSRE B A XS ER, BB ER
%% D?Q\\ﬁiﬂ—_\‘ﬂ‘] D:{d(Rz 9Q) ,i=17""n9j=19"'97n} °
XERBEEWITES R nXm M HTHROO TS BT
S E— ABEKBMER d(R:,Q). F_HHIEE
WEAT, BB RERES D, I BRHEIEEEA b
FlpT e MERERE/NDMIKE. DR NFE, XETE
j‘] Dj :{d(Rz ij) l i:l’.-- ’719j:19"' vm} ,ﬁ‘gﬂﬁm B ':P_‘
MR Q. BB m NFHFTRITHFES . B FIE
FHER—NTHE D, FHALH XK Q RBIAT 2 MHUKHX
B

®2 HTPTHERERGEGH LR ERAR
/E-SHEEE

distance set D

for each patch Q; in B do in parallel

for each patch R; in A do in parallel
put d(Q;»Ri) inD

end

end
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similar patch set Pr...x

for j from 1 to m do in parallel
Pk () =<sort(Dy, k)

end
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