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Image Stitching Based on a Microcamera Array Imaging System
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Abstarct: An imaging system based on concentric spherical mirrors and microcamera arrays can be an
effective method to simultaneously provide a large field of view and a high resolution. We introduce such an
imaging system by stitching images from a microcamera array. An image stitching algorithm that converts
multiple overlapped images into a panoramic image is essential for the system. Considering the large amount
of calculation required for gigapixel image stitching, an algorithm is designed based on SURF and the
BRISK descriptor. BRISK combined with SURF is used to generate the descriptor of the bit string to hasten
the calculation. The algorithm can perform on the same level as other methods while requiring less time.
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Fig.1 The optical structure of microcamera imaging system
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Fig.3 The process of image stitching
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Table 1 Blur comparison among three algorithms

. Algorithm
Test image SURF BRISK .
of this paper
bike2 1276 117 1105
bike3 1002 60 923
bike4 631 16 642
bike5 466 19 476
bike6 302 14 332
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Table 2 Illumination changes comparison among

three algorithms

. Algorithm
Test image SURF BRISK .
of this paper
leuven2 1244 288 1133
leuven3 923 194 868
leuven4 685 170 670
leuven5 457 107 370
leuven6 334 87 296
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Table 3 Rotation comparison among three algorithms

. Algorithm
Test image SURF BRISK )
of this paper
graf2 1369 136 1190
graf3 367 38 255
graf4 94 20 76
graf5 74 17 61
graf6 63 20 61
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Table 4 Time consumption comparison among three algorithms

/ms
. Algorithm
Test image SURF BRISK )
of this paper
bike 5998 667 3646
leuven 6812 627 3228
graf 9990 728 4706
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Fig.6 The result of feature matching
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Table 5 Comparison of feature point matching results

Numbers of Memory Time

match points cost/Bytes /ms
SURF 230 58880 33765
Algorithm of this paper 449 14368 8903
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Fig.7 The image stitching result
KHI 3 ANy Ja v A AR RN RAR R, P eRss
R 8 Fror

K8 =lEEEIHEL

Fig.8 The image stitching result of three pictures
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