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Ladar Image Noise Suppressing with Median Filter and

Image Processing System Simulation

LI Qi, LI Zi-qin, WANG Yong-zhen, WANG Qi
(National Kay Laboratory of Tunable Laser Technology, Institute of Opto—Electronic, Harbin Institute
of Technology, Harbin, Heilongjiang 150001, China)

- Abstract Inthe paper, noise suppressing in ladar image is analyzed with various windows of median filter. The speckle index
is calculated in various conditions. Meanwhile, system simulation model on ladar image processing is programmed by Matlab.
This image—processing model can be used in simulation system and actual ladar image.
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@ Tablel Speckle index S;,.. on ladar imagery and
e ® o 000 median filter imagery
» : . : Laser radar imagery and processed imagery S
2%2 3%3 Original ladar imagery 10378
A2 +FEEn Median filter (2x2 cross window) 0.221
Fig.2 Cross windows Median threshold filter (2x2 cross window) 0.152
* Median filter (3x3 cross window) 0.186
e : : : z Median threshold filter (3x3 cross window) 0.131
i Median threshold filter (rhombic window) 0.162
® Median threshold filter (rhombic window) 0.121
GRES A Median filter (circular window) 0.124
Fig.3 Rhombic window Median threshold filter (circular window) 0.087
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Fig.5 Original ladar image and median filter imagery with various windows. (a)original ladar image;
(b) 2x2 cross window; (c) 2x2 corss window (threshold); (d) 3x3 cross window; (e) 3x3 cross window (threshold);
(f) rhombic window; (g) rhombic window (threshold); (h) circular window; (i) circular window (threshold)
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Fig.6 Edge detection algorithm selection with image processing model
(a) Sobel edge detection; (b) Canny edge detection; (¢) LOG edge detection; (d) parametric edge detection
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