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Video stabilization technique based on optical flow
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Abstract: In allusion of the video jitter problem caused by platform motion, a video stabilization technique based on
optical flow sensor is presented. Firstly, the scheme improves the general optical flow sensor to output accurate
motion vectors under rotational motion, then motion vectors between adjacent frames are obtained by using the
optical flow sensor. The real-time translation and rotation information of the main camera are calculated through
coordinate transformation. Secondly, the method compensates the motion of video sequences to attain stable video
sequences, and finally realizes video stabilization. Experimental results indicate that, compared with the unstable
image, the peak signal-to-noise ratio (PSNR) is increased by 11.86 dB. In the case of obvious video jitter, the
scheme can significantly reduce the jitter between video sequences. The method which has the characteristics of

WA 2018-11-12; WEEHHARA: 2019-05-09
£&WmAH: (61505192) (LQ15F050004 LY20F050008)
(1705)
& (1984-)
E-mail zhoupw@cjlu.edu.cn
RIEEE: (1982-)
E-mail dongchaoxj888@126.com

180581-1



DOI: 10.12086/0ee.2019.180581

salutary video stabilization can meet the performance requirements of video stabilization and improve the capacity of

disturbance resistance for platform.
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Table 1 Motion compensation data of video image sequence
/rad X y /rad y

2 0.00043 0 0 55 0.01479 36 32

5 0.00109 4 -2 60 0.06017 6 134
10 0.01932 29 40 65 0.12485 -35 253
15 0.17906 -118 311 70 0.00593 35 14
20 0.11421 -68 210 75 0.13505 -49 307
25 0.01871 22 31 80 0.05299 -8 103
30 0.05589 -2 108 85 0.00925 22 20
35 0.09805 -32 243 90 0.19287 -129 348
40 0.00885 36 19 95 0.03074 2 7
45 0.09153 -25 188 100 0.02645 6 64
50 0.18182 -112 320
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Fig. 7 Results of experimental image stabilization. (a) First frame of image; (b) Ninth frame of image; (c) Tenth frame of image; (d)
Thirteenth frame of image; (e) Sixteenth frame of image; (f) Ninth frame compensated image; (g) Tenth frame compensated image;

(h) Thirteenth frame compensated image; (i) Sixteenth frame compensated image
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curve of intercepted image in first frame and sixteenth frame after rotation translation compensation
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(b) .

Motion and computation model of two cameras

Overview: Video is one of the most intuitive and effective information carrier in the field of machine vision. Through
the analysis of video information, the machine can perceive the surrounding environment and make relevant decisions.
However, in the field of camera platform, such as shipborne, on-vehicle and hand-held, the bumping and jitter of the
camera system which is due to the attitude change and vibration of the platform will cause the instability of the video
sequences. It will seriously affect the information collection and decision for surrounding environment situation.
Therefore, the video stabilization has important significance and value in practical engineering applications. The tradi-
tional video stabilization technique has mechanical image stabilization, optical image stabilization and electronic image
stabilization. Mechanical image stabilization detects motion information and compensates the offset of video sequences
by motor calibration system; optical image stabilization achieves image stabilization by adjusting the structure of the
optical element to change the optical path and compensate the offset of the optical axis. The first two image stabilization
technique are often expensive, difficult, and complicated to operate, which limits their application in small-sized and
low-cost field of camera. The electronic image stabilization technique obtains the motion vectors of the video sequences
by motion analysis and compensates the motion to obtain stable video sequences. However, this method tends to have a
large amount of calculation and low precision, which limits its application range. In allusion of the above video stabili-
zation problem, a video stabilization technique based on optical flow sensor is presented. Firstly, the scheme makes the
general optical flow sensor overcome the shortcomings of the SAD algorithm under rotational motion and output ac-
curate motion vectors. In addition, since the main camera and the optical flow sensor have a fixed spatial positional re-
lationship, the real-time translation and rotation information of the main camera is calculated through coordinate
transformation with the motion vectors obtained by the optical flow sensor. Then, the original unstable video sequences
are compensated by frame, and finally the video stabilization is realized. Experimental results indicate that, compared
with the unstable image, the peak signal-to-noise ratio (PSNR) is increased by 11.86 dB, and compared with the elec-
tronic image stabilization algorithm based on feature point matching, the processing time is decreased by 54.65% with
similar image stabilization effect. In the case of obvious video jitter, the scheme can significantly reduce the jitter be-
tween video sequences. The method which has the characteristics of salutary video stabilization and high speed can meet
the performance requirements of video stabilization and improve the capacity of disturbance resistance for platform.

Citation: Zhou P W, Ji Y ], Dong C, et al. Video stabilization technique based on optical flow sensor[]J]. Opto-Electronic
Engineering, 2019, 46(11): 180581
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