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Fast gray projection algorithm and its application
to electronic image stabilization
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(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033 ,China)

Abstract. By analysing the gray projection algorithm and correlation function curves for detecting mo-
tion vector in image sequence in electronic image stabilization technique, a fast searching algorithm on
the basis of single peak characteristic is proposed, and compared with the full-search method which
can cause time delay. By selecting two points. a and b within the search coverage [a,b], calculating
and comparing their correlation measure, also judging the search direction, a new search coverage is
confirmed, which is one half of the old one in size of coverage. Repeating this steps, the motion vector
of image sequence frames can be obtained quickly. Experimental results show that when the size of the
original searching coverage is 2" +1, its operation load is n+2 instead of 2" +1 of the full-search meth-
od, which reduces the computational load greatly. This method has been applied to ship-borne elec-
tronic image stabilizer and confirmed in high calculation speed and high accuracy on the test result.
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Fig.1 Two continuous frames of image and their projection curves
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Tab.1 Steps of searching in row

step No. q Cl@ size
1 0 —64 0.290 0
2 128 64 0.251 8 128
3 64 0 0.154 9 64
4 96 32 0.170 1 32
5 80 16 0.080 5 16
6 72 8 0.091 8 8
7 76 12 0.055 1 4
8 78 14 0.061 1 2
9 77 13 0.055 4 1
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