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Kalman-median Compound Filter
for Gaussian and Impulse Noise Reduction on Digital Images

Kunihito YAMAMORI, Yoshiharu YAMADA, Masaru AIKAWA

Abstract

This paper proposes an image restoration method from degraded images which include additive gaussian noise
and impulse noise. This method tries to achieve image restoration by using combination of canonical state space
model kalman filter and median filter. Kalman filter estimates internal state of a dynamic system based on system
model. The canonical state space models are described by two equations; state equation that expresses a transition
process of the region including the focusing pixel of the image, and observation equation that expresses a process to
add a noise to the original image. Image restoration by canonical state space model kalman filter can avoid to
estimate system parameter, so restoration is faster than that by previous AR model kalman filter. Median filter
rewrites a focusing pixel value by the median of the neighboring region of the focusing pixel. By comparing the
differences between estimated pixel value of the kalman filter and median value of the median filter, our method
decides which pixel value should be accepted whether estimated value by kalman filter or the median. Proposed
method shows that signal to noise ratio is improved up to 10.70(dB).
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