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Application of Homomorphic Filtering in Membrane Protein Particle Image Enhancement

LIN Xi', YU Wen-ming? CHEN Xin®*, ZHONG Xiu-rong*

1.Laboratory of Electron Microscopy, Department of Pathology, School of Basic Medical Sciences, Fujian Medical
University, Fuzhou 350004, China; 2.Laboratory of Biochemical and Molecular Biology, School of Basc Medica
Sciences, Fujian Medical University, Fuzhou 350004, China; 3.College of Physics and Information Engineering,
Fuzhou University, Fuzhou 350108, China

Abstract: Objective In order to identify and count the membrane protein particles automatically in TEM image, this paper ex-
plores a correction algorithm to improve uneven particle image. Methods This work is about Homomorphic filtering technology
applied in electron beam incident - transmission model of membrane protein particle image processing. According to the image
characteristics of uneven contrast and illegible particle morphology boundary, parameters of Gauss, Butterworth, exponential
high-pass filter were reformed and adjusted through experiments. On this basis, methods of Butterworth band-stop homomorph-
ic filtering and index Butterworth stop-band homomorphic filtering were reconstructed. Uneven image contrast was improved by
compressing the low frequency signals reflecting the image background and spreading the high frequency components express-
ing the details. Results The effects of particle images processed by homomorphic filters reconstructed in the experiment are of
some difference. And the filters are able to make details of particles prominent and reduce background interference to achieve
nonlinear correction of the image. Conclusion After a comprehensive comparison of five kinds of homomaorphic filtering functi-
on, it was thought that the method of index - Butterworth stop-band filtering performs better in improving uneven image contra-
st. This method can better identify and segment particles.

Key words: homomorphic filtering; membrane protein particles; image enhancement; uneven contrast correction
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