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Abstract Scale-invariant feature transform (SIFT) is one of the most robust and widely used local feature descriptor
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for image registration, however, the computational complexity of its key point descriptor computing stage is quite
expensive and also the dimensionality of the key point feature vectors is relatively high. For speeding up the SIFT

experimental results show that the proposed SRP-SIFT algorithm is much faster than the standard SIFT algorithm
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computation. a novel sparse random projection (SRP) based algorithm, namely SRP-SIFT. is proposed by combining
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SIFT with sparse feature representation methods from the compressive sensing theory. Accordingly, L, norm is

introduced to compute the similarity and dissimilarity between feature vectors used for image registration. The

while the performance is favorably comparable when performing complex structured scene image registration
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Table 1 Registration algorithms performance comparison of

the imagecontaining complex structure content

: . Correct . .
Algorithm Regls.tratlon registration Reglhtra‘[lon
points : time /s
points
SRP-SIFT 54 50 0.537
SIFT 68 52 0.781
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Fig. 2 Experimental sample images. (a), (d) Remote sensing image; (b), (d) view changed image;
(c), (D) multi-focus images occurring deformation
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Table 2 Registration algorithms performance comparison of the experimental sample images

SIFT SURF-SIFT Affine-SIFT PCA-SIFT GCWT SRP-SIFT

7 t/s 7 t/s 7 t/s 7 t/s 7 t/s 7 t/s
() & () 75.3% 0.892 81.7% 0.531 93.6% 0.785 89.3% 0.631 90.5% 0.491 92.5%  0.529
(b) & (e) 68.7% 0.953 74.8% 0.620 87.2% 0.817 85.7% 0.591 81.3% 0.526 86.6% 0.567
(o) & (D 79.5% 0.704 83.6% 0.524 95.3% 0.618 93.0% 0.504 92.1% 0.403 93.8% 0.411
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Table 3 Computing time comparison of different scale

images subsets (unit: s)

Algorithm 100 200 500 1000 2000

SRP-SIFT 116.2 251.3 518.5 1079.4 2305.8

PCA-SIFT 132.4 294.6 701.3 1222.8 2637.5
SIFT 156. 1 410.0 1007.5 1975.6 3512.7
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