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An image stitching algorithm for airborne distributed
optoelectronics

LIU Tong,SONG Jia-le ,ZHANG Zi-lin,SHU Han-da
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: With the rapid development of aviation unmanned system technology, distributed airborne image stitching
technology has become a high-profile research field. In this paper,an improved algorithm based on the APAP image
stitching algorithm is proposed to solve the problems of large parallax and complex spatial geometric transformation in
distributed airborne image stitching. The algorithm employs deformation processing, linear homography smooth extrapo-
lation to global transformation,and mesh division method, which effectively eliminates blurred ghosting, reduces pro-
jection distortion at edges,and improves the operating efficiency of the algorithm. In experiments under multiple sce-
narios , the proposed algorithm exhibits smaller alignment errors and higher image quality metrics,including root mean
square error, peak signal-to-noise ratio, structural similarity, and image entropy, among others. Moreover, when per-
forming large-scale image stitching,the improved algorithm can achieve large-scale stitching of 154 images to obtain a
10 k x 10 k high-resolution panoramic image ,with a stitching time of 138 s. Therefore ,the improved algorithm has im-
portant practical application value and can be used in the practical application of distributed airborne image stitching.
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Fig. 3 Three groups of scene images to be stitched
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Fig. 4 Stitching results of the improved algorithm in three different scenarios
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R ZiEizta RMSE PSNR SSIM &5 PHEFERT/ s
Yse— 5.7167 x 10° 10. 5602 0.3911 5.5928 1.28
E575 - 6.4105 x 10° 10. 3007 0. 3605 7.5812 1.63
Y= 4. 6289 x 10° 11. 4831 0.3878 6. 6853 1.79
KIS 4.2751 x10° 11.2048 0.3981 5.5847 251

)2 RHAHEEHEERGRE TN
Tab. 2 Quality evaluation index of improved algorithm mosaic image

Rzl giztan RMSE PSNR SSIM EG 5 PHFERT/ s
Yyi— 5.1773 x 10° 10. 9902 0. 4378 5.9293 0. 65
Vs 5.8217 x 10° 11.2912 0. 4201 8.0613 0.77
Y= 4.5902 x 10° 11. 5410 0.4278 6.9243 0.91
KL EG 3.5979 x 10° 13.0385 0. 4308 6. 0063 138
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