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A study on Parameter Estimation of Bilateral Filter Using Distribution Distance

Taiki Makishi*, Non-member, Chikatoshi Yamada®, Member, Tadashi Ogino*, Non-member, Shuichi Ichikawa™, Non-member

(201444 A 17 B34F, 20144£9 A 17 B %)

A bilateral filter has high noise removal properties. However, estimation of suitable parameters using an input image

is required to obtain a fine denoised image. A method of parameter estimation that uses the distribution distance has

been proposed. This method enables optimal parameter estimation of a bilateral filter using the distribution distance

and an assumed noise distribution. The parameters are estimated based on the differences between input and output

images. However, input images with several small edges present difficulties. In this paper, we propose a method

for estimation of parameters the standard deviation of the prior probability noise distribution. We also present the

experimental results of the proposed method.
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Fig.1. An optimal parameter estimation of bilateral fil-
ter based on Distribution distance.
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Table 1. Results of MAD estimation.

Standard deviation
o=5 ‘ o=10
Airplane 4.4 8.9
Barbara 74 12.6
Boat 4.4 8.9
Bridge 12.6 14.8
Cameraman 4.4 8.9
Girl 52 9.6
Lax 59 10.4
Lenna 4.4 9.6
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Fig.4. Flowchart of proposed method.
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Fig.9. Relationships between block size k and average
estimation error (o, — o)* for 8 images with o = 5, 10.

Table 2. Experimental results.

Standard deviation

o=5 o=10
prop. | trad. | prop. | trad.
Airplane 44 | 44 | 74 | 89
Barbara 44 | 74 | 89 | 126
Boat 44 | 44 | 74 | 89
Bridge 74 | 126 | 119 | 148
Cameraman || 4.4 | 44 7.4 8.9
Girl 44 | 52| 89 | 9.6
Lax 59 | 59 | 89 | 104
Lenna 44 | 44 8.9 9.6
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