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Target recognition with scale distortion based on improved
MACH filter

Chen Yu!, Huo Furong®, Liu Hongzhi*, Zheng Ligin?

(1. School of Optoelectronic Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. Changchun New Industries Optoelectronics Tech. Co., Ltd., Changchun 130022, China)

Abstract: When observation distance and angle change, angular distortion and scale distortion of target
image relative to the template will appear, which limits the development of pattern recognition with
correlation recognition technology. The Maximum Average Correlation Height (MACH) filter was applied
to recognize distorted targets in this paper. According to multiple computer simulation experiments and
optical experiments, the filter has the characteristcs of high distortion tolerance and bright correlation
peaks by optimizing the control parameters of the synthesized filter. Distorted targets were filtered in
frequency domain by the improved MACH filter, correlation peaks could be sharpened effectively and
recognition scope was expanded succesfully. As a practical example, computer simulation experiments and
optical experiments for warship in cluttered scene were carried out. The experimental results prove the
feasibility of the algorithm.
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Fig.1 Schematic diagram of joint transform correlator
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Fig.2 Original image and result of edge extraction
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(b) Result of edge extraction

(a) MACH UE Wi #s = 4E 25 M 18 (b) A B MACH 2% 1A
(a) MACH filter (b) MACH reference image
P&l 3 MACH i I 1% 45 ¥ B MACH 2% 4R
Fig.3 MACH filter and MACH reference image
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Fig.4 Recognition result of distorted car with scaling factor 95%
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(a) Scale magnified 120%
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Fig.5 Recognition result of distorted car with scaling factor 120%
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Fig.6 MACH filter and MACH reference image
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Fig.7 Recognition result of angular distorted car with rotation 2°
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Fig.8 Recognition result of angular distorted car with rotation 21°
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