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Abstract The traditional image stitching method has low processing speed, is inefficient, and unable to meet the
requirements for fast and accurate stitching of high-resolution images. This paper proposes an improved algorithm
of high-resolution image stitching based on Oriented FAST and Rotated BRIEF (ORB) features. First, based on the
ORB feature point extraction, the Hamming distance is used for fast rough matching. Then, the matching point
pair is optimized based on the progressive sampling consistency (PROSAC) algorithm. Next, after removing the
mismatch point pair, the image transformation matrix is solved. Finally, the weighted fusion algorithm is used to
fuse the overlapping areas of the image to remove the stitching traces. Experimental results show that the proposed
algorithm not only has more advantages in processing speed but also has a higher matching accuracy compared to
traditional algorithms. In addition, it can realize fast and accurate stitching of high-resolution images.
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Fig. 1 FAST feature point detection
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Fig. 2 Experimental test images. (a) Laboratory; (b) building
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Table 1 Comparison of image stitching speed of

different algorithms

Extraction time /ms  Matching time /ms

Algorithm
(a) (b) (a) (b
SIFT 2456 8349 744 2254
SURF 832 2541 252 719
ORB 213 645 49 143
Proposed 217 656 31 94
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Table 2 Comparison of image stitching accuracy of

1> (D

different algorithms

CMR /% RMSE
Algorithm
(a) (b) (a) (b)
SIFT 94.72 91.29 0.583 0.596
SURF 93.27 89. 47 0.637 0.651
ORB 90. 85 87.62 0. 706 0.719
Proposed 95.13 91. 83 0.561 0.575
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Fig. 3 Comparison of image stitching results. (a) ORB algorithm; (b) corresponding enlarged view of marked rectangular
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Table 3 Comparison of image stitching quality for

different algorithms

1IE
Algorithm
(a) (b)
SIFT 7.101 7.533
SURF 7.069 7.502
ORB 7.025 7.456
Proposed 7.138 7.574
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