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Abstract: To overcome the instability of video sequences caused by attitude changes and jitters of a
projectile in the strapdown image guidance system, a robust high-precision fast electronic image
stabilization algorithm based on Binary Robust Invariant Salable Keypoints (BRISK) was proposed.
Firstly,the BRISK algorithm was used to extract BRISK feature descriptors of the image. To improve
the matching accuracy and speeds, the mutual matching strategy was adopted to realize BRISK
matching feature point tracking. Then, the improved Random Sample Consensus (RANSAC) method
was used to eliminate the false matching points. Finally, the Least Square Algorithm (LLSA) was taken
to estimate the global motion parameters to realize image stabilization. The standard image matching
test and real video shoot image results show that the strapdown image guidance stabilization
technology based on BRISK algorithm can provide short processing time less than 30 ms and high
positioning accuracy of 0. 1 pixel. Moreover, the technology has stronger robustness to changed
illumination, noise and complex environment barrier and can quickly and effectively compensate
complex random jitters and improve the quality of video images.
Key words: strapdown image guidance;video stabilization; motion estimation; Binary Robust Invariant
Scalable Keypoints (BRISK) ; feature matching; Random Sampling Consensus Algorithm
(RANSAC)
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(a) Optimized BRISK algorithm (b)Original BRISK algorithm
Bl 1 AR S BE R 28 i HARFRIE T iC 45

Fig. 1 Comparison of feature matching for air targets under different brightnesses
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(a) Optimized BRISK algorithm(with 20% Gaussian noise)  (b)Original BRISK algorithm(with 20% Gaussian noise)
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() Optimized BRISK algorithm(with 20% salt and pepper noise)  (d)Original BRISK algorithm(with 20% salt and pepper noise)
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Fig. 2 Comparison of feature matching for ground targets with added noise

() Mk i BRISK 3 (b) J&& BRISK %
(a)Optimized BRISK algorithm (b)Original BRISK algorithm
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Fig. 3 Comparison of feature matching for ground targets with shelding
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Tab.1 Time test of two algorithms under two kinds of different scenes
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Tab. 2 Compensation effect of BRISK algorithm
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()% Hir
(a) Air target

(b) Hu T 32 3l [ #5

(b) Ground moving target

Co) b T4 H AR
(c)Ground target with shielding
Bl 4 Se RS R (22 B4 400 228 i, H ARl R I

Fig. 4 Measured stabilization results (left to right are reference frames, target frames, compensation frames respectively)
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Tab. 3 Performance comparison of different algorithms for single frame

% PO g xd/%F  IRDCEER/ % PEEERT[E]/ms  RANSAC #ARIH] /ms R B E] /ms
SIFT i 236 23.7 175. 54 23. 83 200. 37
SURF & i 185 17.2 64. 48 24.15 89. 63
BRISK %4 %: 132 11.36 22. 46 14,34 38.08

A SC ik BRISK &% 88 8.0 23. 38 5.25 29. 63
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