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Bundle adjustment in real-time mosaicking of frame-sweep

infrared imaging

Wang Yuxi, Qi Hongxing, Ma Yanpeng, Ge Mingfeng
(Key Laboratory of Space Active Opto-electronics Technology, ShangHai Institute of Technical Physics, Shanghai 200083, China)

Abstract: Bundle adjustment is the key step in real-time mosaicking of remote-sensing imaging. It takes
too much calculation time and decides the accuracy of the mosaicking system. Aiming at bundle
adjustment algorithm in real-time mosaicking system of frame-sweep infrared imaging, a practical policy
of bundle adjustment was proposed. The bundle adjustment between images of two adjacent sweep lines
was used to register the lastest sweep line to the mosaicked image, which laid the foundation of real-time
updating of mosaic image. The GPGPU platform was used to implement and accelerate, which improved
the real-time performance of mosaicking system and also guaranteed the accuracy. By implementation of
real-time bundle adjustment of frame-sweep images, the precision and real-time performance of the
bundle adjustment algorithm were validated.
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Fig.1 Bundle adjustment of frame-sweep imaging
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Fig.2 CUDA accelerated Jacobian matrix computing
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Fig.3 Registration error before and after bundle adjustment
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Fig.4 Registration errors change with iter times
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Tab.1 Statistic of bundle adjustment

Image Points Initial Final Iter Iter time
number number error error number /ms

8 1471 6965.51 32.57 10 268

8 1509 4108.4 39.54 10 216

8 1313 4471.1 35.59 10 202
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Fig.5 Stitching image before and after bundle adjustment
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Fig.6 Stitching result of thermal infrared images
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