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Panoramic Image Mosaic Method For Rotary
Scanning Serial Image

Wang Huifeng Liu Shanggian Wang Dabao Lu Quan
(Institute of Technology Physics , Xidian University, Xi”an, Shaanxi 710071, China)

Abstract In the light of the special requirement of inner surface observation of cannon barrel and considering the
shortage of traditional image mosaic, a kind of panoramic image mosaic method is presented combining hardware and
software, which is based on rotated scanning serial inner surface image. In this method, a reflector with 45° angle
and synchronous ratation of a CCD camera driven by a step motor are used to get the equidistant serial inner surface
images quickly, then the inner surface full image are coarse mosaic according to the step angle based on the serial
images. During the mosaic the rotator step angle 0 and the image pixel distance P calibrated first, then the sub-
district to be matched are chosen according to calibrating., after that the precision matching on sub-pixel degree are
implemented based on phase correlation, so mosaic of the serial images is realized in high precision. In order to obtain
a smooth transition in full image seam Gaussian functions weighted amalgamation algorithm based on human visual system
(HVS) character is used to blend images. Simulation and test shows that the algorithm can generate the seamless full image
of the inner surface quickly and in high precision, the mosaic precision can reach sub-pixel and the time consumption is less
than 500 ms,which can meet the real-time observation requirement, and suit to engineering application.

Key words image processing; panoramic image mosaic; rotary scanning; serial images; phase correlation;
calibration
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Fig. 3 Sketch map of mosaic pixel distance calibration
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Fig. 4 Serial images with equal translational motion
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