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Abstract

Automatic Panoramic Image Stitching Algorithm Based on Features
Zhang Lin (Computer Application)
Directed by: Jiao Jianbin (Professor)

In some situations, we need panoramic images with high-solution and greater view. But the
images taken by general digital camera usually can not meet the need of the practical
application. Image stitching technology is used to generate a panoramic image from
multiple small images. The technology is widely used in panoramic video surveillance,
virtual reality, remote sensing image processing, medical image processing and other
fields.

In this paper, we discuss the automatic image stitching algorithm based on SIFT
features. The algorithm can generate a complete and high solution panoramic image
from a sequence of small images taken by one or more cameras. The paper gives a
detail introduction of every step in the process of generating a panoramic image and
proposes two improved algorithms.

In feature matching stage, an improved Minimum Cost K Flow algorithm is
proposed in the paper. The algorithm models image matching problem as Minimum
Cost Maximum Flow problem. The improved MKP algorithm does not need to adjust
the number of matching feature, but it can get feature pairs as more as possible.
Experiment results show that the improved MKP algorithm can increase the accuracy
of matching about 5 percent without the manual work.

In image transformation stage, an improved RANSAC algorithm with
within-class scatter matrix is proposed in the paper for deleting the erroneous
matching pairs. In the improved algorithm, the dispersal of the feature points is used
in guided sampling to reduce the number of iteration. Experiment results show that
the improved algorithm can increase the registration speed by some 20 percent with

the same accuracy and robustness comparing to the original RANSAC algorithm.

Key Words: Panoramic image stitching, improved MKP algorithm, within-class
scatter matrix, improved RANSAC
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23



BT B BEHEI B B PHEFERTT

B4R LR E — A AR 9, I8 A3 il J AR B T e/ B A i)
B AR IXAN PR 265 v Sk AF AN WIAT I, AR RS T, i HLR SR ds b, v iy
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(R UG bR 0 52 o SR AR B 160 K (K < min(M, ND)) & VTR a) 4% Ak, A T AR
VCPC [ @ 4n T

WA 58 4 B, 384 ES KK <min(M,N)) 4 4 1 UL i
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AN 7B KA 0, B INueds £ i) H RGBS A 1R R 28 B B K2 Rl
Ko JXHE, B2t bt/ 2 fs RS ait IR 4 55 1 IO M 4% 1R dse /N 9 KO
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M (v, v)eE s B N (v,vy) B L, 8 A, &
-w. f.>0 . e . .
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Q) WEH WM AR, B O ={0};
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