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Accumulated error elimination method of

aerial array image stitching

Yue Guang, Sun Wenbang', Zhang Xingming, Li Tongshao
(College of Aviation Combat Service, Air Force Aviation University, Changchun 130022, China)

Abstract: Aiming at the problem of error accumulation in aerial array remote sensing image stitching
algorithms, a method for eliminating cumulative errors in aerial array image stitching was proposed. First of all,
the attitude information and position information of the aerial remote sensing platform were used to complete the
projection transformation of each image and rough image stitching. The independence of image ’s error in
stitching after each projection transformation was ensured. Thereby the error accumulation in image stitching was
avoided. Then, the SIFT algorithm was used to extract the image matching pairs point in the overlapping area of
the rough stitching adjacent images. According to the position difference between matching pairs of adjacent
images, the principle of error sharing was adopted, and independent slightly adjust and coordinate fine-tuning
were performed one by one. Until a certain accuracy was met, the accuracy of image stitching was improved and
the accumulation of errors was avoided at the same time. Finally, the image quality was evaluated by combining
with subjective evaluation (Compare the geographic correspondence between the corrected satellite image and the
stitched image in this article) and the objective evaluation (in SSIM algorithm). The theoretical analysis and

experimental results show that this method can effectively avoid the problem of error accumulation in aerial array
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remote sensing image stitching. Compared with the current main splicing methods, this method can maintain

consistency with the two-dimensional coordinates of geographic space, and has good practical value and

application prospects.
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Tab.1 Subjective evaluation criteria
Level Quality guidelines Obstruction criterion
5 First-class No picture quality deterioration
4 Well You can feel the image quality has deteriorated, but it does not hinder viewing
3 Average It is clear that the image quality has deteriorated, which will slightly hinder viewing
2 Low Obstruct viewing
1 Very poor Very seriously obstructing viewing
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Tab.2 Attitude parameters

Pitch angle/(°) Roll angle/(°) Heading angle/(°) Height/m Longitude/(°) Latitude/(°)
3.01 0.11 112.6900 1475 87.3897 42.0944
2.89 0.00 112.7697 1475 87.3958 42.0936
2.90 0.14 112.4597 1475 87.3994 42.0927
3.07 0.22 112.5400 1475 87.4030 42.0919
3.16 0.02 112.5597 1474 87.4069 42.0911
2.87 0.31 112.4800 1475 87.4105 42.0900
3.13 0.39 112.4800 1474 87.4141 42.0891
3.10 0.15 112.7600 1474 87.4177 42.0883
3.21 0.13 112.9400 1474 87.4213 42.0875
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Fig.11 Experimental details contrast images. (a) Proposed experimental
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Tab.3 SSIM evaluation
Images SSIM evaluation

Literature [3] 0.8790

Literature [13] 0.9001

Traditional fine-tuning 09121
Proposed algorithm 0.9201
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Fig.12 Experimental details contrast images. (a) Proposed experimental
details; (b) Traditional fine-tuning experiment details; (c) De-

tailed comparison
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