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Real-time Video Stabilization Based on Minimal Spanning Tree
and Modified Kalman Filter

XIE Ya-jin, XU Zhi-hai, FENG Hua-jun, LI Qi, CHEN Yue-ting
(State Key Laboratory of Modern Optical Instrumentation s Zhejiang University » Hangzhou 310027, China)

Abstract: To solve the inaccurate problem of global motion estimation due to local motion in video
stabilization, a real-time stabilization method was proposed. The method proposes an approach of feature
points iterative filtering algorithm based on minimal spanning tree and applies spanning tree similarity of
successive frames to measure feature matching and discard wrong matched points and points in moving
foreground. Then, an adaptive weighted method was applied to correct the transformation matrix to solve
the wobble problem due to few feature points caused by foreground occlusion. Finally, an modified dual
Kalman filters based on motion queue was proposed to correct measurement noise covariance adaptively
and adjust smoothess of filter dynamically. It can process videos with intended camera motion and random
jitters effectively. Experimental results show that the proposed method can perform well even in situation
of local foreground motion and intended camera motion. Under circumstance of Intel Core i5 3.30 GHz
CPU, the proposed method can stabilize videos of 640X 360 resolution at a rate of 40FPS. And it has real-

time advantage since next frame information is not needed during computation.
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(d) Foreground motion feature mathing (e) Previous frame of video 2 (f) Current fame of video 2
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Fig.2 Minimum spanning tree of image features of adjacent frames
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Fig.3 Minimum spanning tree of adjacent image features after iterative filtering
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Fig.4 Comparison of two adjacent frames with large foreground motion before and after correcting transformation matrix
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Fig.8 Five different test videos
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Table 1 ITF of 4 different methods on five test videos
ITF Girl/dB Driving/dB Rotation/dB Walk /dB Jump/dB
Origin 28.641 16.683 23.102 20.823 21.264
Liu 34.770 17.697 22.536 22.957 22.754
Grundmann 34.378 23.671 20.998 28.446 23.356
Jing 30.498 17.872 23.430 25.199 23.372
Proposed method 34.954 17.890 25.372 28.872 24911

£R2 4FHEI 640X360 4 PR AT A FE G MR
Table 2 Stabilization FPS of four different methods on 640 X360 resolution video

Method FPS
Liu 16
Grundmann 20
Jing 43
Proposedmethod 40
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Table 3 ITF of 4 different methods under different conditions

Slow Fast Slow Fast Slow Fast
ITE foreground/dB foreground/dB followshot/dB followshot/dB jitter/dB jitter/dB
Origin 22.359 20.250 21.200 23.722 24.085 14.319
Liu 28.488 20.326 22.577 25.093 28.070 22.372
Grundmann 30.276 25.121 22.460 25.311 28.699 23.583
Jing 26.284 21.776 22.388 24.649 25.228 18.600
Our method 30.927 27.718 22.684 28.677 32.073 26.319
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