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Stitching algorithm of large parallax images in underground roadways

YANG Xuanxuan', LIU Jingyong®®, WANG Yanfen', YUN Xiao', DONG Kaiwen', WEI Li
(1.School of Information and Control Engineering, China University of Mining and Technology,
Xuzhou 221116, China; 2. Xuzhou Digital Mining Technology Research Institute, Xuzhou 221116, China;
3.Henan Energy and Chemical Xinjiang Group Co., Ltd., Urumgqgi 830026, China)

Abstract: In order to solve problems of high cost of fixed-point rotating cameras for video surveillance
in underground roadways as well as limited visual field and image stitching effects, a camera arrangement
is designed for large parallax shooting. For difficult image stitching caused by large parallax, a stitching
algorithm of large parallax images in underground roadways is proposed which is based on multi-plane and
multi-perception seam. Firstly, scale-invariant feature transform algorithm is used to detect and match
feature points of the input images to obtain feature matching points. Secondly, feature matching points are
grouped based on multi-plane, and corresponding alignment candidate homography matrixes are generated.
Each homography matrix aligns to one plane in the image, so as to solve plane inconsistency problem in
large parallax scene of roadway. Finally, multi-perception seams based on color, edge and saliency are
calculated in each group of local aligned images, and the aligned image with the minimum stitch energy is
selected to synthesize the stitched image, so as to reduce local area dislocation. The experimental results

show that compared with classic image stitching algorithms including APAP, ANAP, SPHP, NISwGSP
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and RobustELA and color-based stitching algorithm, the proposed algorithm effectively eliminates local

area dislocation and ghosting, and achieves more natural and seamless stitching image.

Key words: underground roadway; video surveillance; image stitching; large parallax image; multi-

perception seam
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Fig. 1 Arrangement mode of cameras in coal mine

underground roadway
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Fig. 2 Principle of stitching algorithm of large parallax
images in underground roadway based on

multi-plane and multi-perception seam
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Fig. 4 Image stitching results based on seam algorithm
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algorithm and the classic algorithms
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