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Infrared video image stabilization algorithm based on

joint camera path
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(1. Engineering Training Center, Shanghai Polytechnic University, Shanghai 201209, China;
2. Key Laboratory of Infrared System Detection and Imaging Technology, Chinese Academy of Sciences,
Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: To solve the problem of infrared video image stabilization caused by parallax variation, the infrared
video image stabilization algorithm based on joint camera path was proposed, which included four steps:
preprocessing, joint camera path solving, multi-path optimization and motion compensation. Firstly, histogram
equalization, feature point extraction, matching processing and pre-mapping were needed for infrared image.
Then, each frame of image was divided into mx>n grid cells, and local homography matrixs obtained from the
corresponding grid in each frame were multiplied by the mapping motion representation based on the grid to
obtain the joint camera path. Then, the path of the joint camera was smoothed by the strategy of ‘multi-path
optimization’. Finally, the smooth path was used to stabilize the video. The experimental results show that this
method can effectively deal with the nonlinear motion caused by parallax, which is better than the traditional
image stabilization algorithm, and can achieve good image stabilization even when the feature points have partial
occlusion.
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Fig.1 Process of infrared video image stabilization algorithm based on joint camera path
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Fig.2 Motion model based on grid mapping. (a) Correspondence between two frames of image grids; (b) Shape retention constraints
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Tab.1 Video image stabilization results under

different grid cell sizes

Grid cell size Run model estimate time/s Stability
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Fig.3 Schematic diagram of the joint camera path solution process. (a) Path iteration of the grid; (b) Relationship among the initial camera path C(¢),

smooth path P(#), and compensation path B(f)
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Algorithm :The infrared video image stabilization algorithm based on joint camera path

Input: inputDir, outputDir, nFrames, MeshSize

Output: stabilized image I¢’, (1<¢<nFrames)

Read image from path inputDir

Step1: Compute original camera path C

Initialize regularization parameter « ;
for t =2 to nFrames do

Image pairs {Ir, I¢1} through image preprocessing, obtain global homography F(r);

Using the formula (4)(5), calculate t local homography matrix F (f),

then homograph matrix result:

For the Mesh grid (i, /), 1<i,/<MeshSize,using formula(l), to calculate the

bundled path C:

end for
Step2: Optimize the camera path

G, ()« £ (0)F (1) (1)

Set P=C; Initialize the parameters A and £ ;

for t = 2 to nFrames do

For the Mesh grid (;, /), using formula(6)(7) to calculate the optimize path P;

end for
Step3:Render the stabilzied frames
for t =1 to nFrames do
I’ <renderl(ly, t, P, C);

Save stabilized image I¢’ to outputDir;

end for
Form a stable video file

B 7 SORSESEI DX

Fig.7 Pseudo code of the algorithm in this paper
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Fig.8 Comparison of image stability results between single path and joint path. (a) Path optimization results; (b) Image after image stabilization: the left

side is the single path, and the right side is the joint path
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Fig.9 Comparison of results of various image stabilization algorithms under the Driving type video. (a) Original image; (b) L1 algorithm; (c) AE system;

(d) Zhu Juanjuan's electronic image stabilization algorithm; (e) Proposed algorithm
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Fig.10 Comparison of results of various image stabilization algorithms under the Zooming type video. (a) Original image; (b) L1 algorithm (c) AE

system; (d) Zhu Juanjuan's electronic image stabilization algorithm; (e) Proposed algorithm
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Fig.11 Quantitative evaluation results of several image stabilization algorithms under seven sets of videos. (a) Simple; (b) Rotation; (c) Zooming;

(d) Parallax; (e) Driving; (f) Crowd; (g) Running
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