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A Modified Bilateral Filtering Algorithm
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Abstract Bilateral filtering is an edge-preserving filtering technique; it employs both geometric closeness and radiometric
similarity of neighboring pixels. A 2-dimensional implementation of the bilateral filter and its float closeness, however, are
not suitable for hardware implementation and computationally expensive. In this paper, a modified bilateral filtering
algorithm is proposed. It improves the bilateral filtering in three aspects: designing integer geometric closeness, restoring

image in 1-dimensional and adaptively choosing control parameter of radiometric similarity. Experiments show that the

modified bilateral filtering can achieve better performance.
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Fig. 1 Lena image corrupted with a zero-mean Gaussian noise and the results of applying three filters
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Tab.1 PSNR value (in decibels) of noisy images restored with the three filters
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Tab.2 Time cost (in seconds) of noisy images restored with the three filters

Hif s

& 1% Lena 512 x 512 Peppers 256 x 256
PRUEE o 10 20 30 40 50 10 20 30 40 50
leﬂmgiﬁ%ﬁm 3. 860 3.796 3.797 3.781 3.750 0.969 0.953 0.953 0.938 0.938
ﬁ%‘ﬂx}(jﬂﬂﬁiﬂz%&“ 1.422 1.421 1.390 1. 391 1. 391 0. 360 0.359 0. 344 0. 344 0.360
A ol g A g U A4S 1. 109 1.079 1.094 1.078 1.078 0. 281 0.266 0. 265 0. 281 0. 265

77 Ok, SCH T DT AA XU UE I B v R AT DR 7
5 & i RS E 50 % O e B b TiE i, 5

ARSCHR T — B s ) R g B Rk 2 N
R BT 23 ] 4R BE P 1 4 b g as A A
WA 1 2 K 3 A T TG X D A U 8 i Ak

3 R T XU U R0 AT EE , A0t TR X3 O I Bk A
EREMIEREA T REANE LT, BB it == 8 283
JEW TN BEE S B R T . N — A AR S 5T
Qe B R A et SE AR LB A o, RIS B R A Y



5 330

T A BR A  —h BCE B U0 U B vk 447

K D8 e, A BE A S B

% 2% 3Lk ( References)

Tomasi C, Manduchi R. Bilateral filtering for gray and color images
[ A].In; Proceedings of the Sixth International Conference on
Computer Vision [ C],

Society, 1998 839-846.

Washington, DC, USA: IEEE Computer

Overton K J, Weymouth T E. A noise reducing preprocessing algorithm
[A].In: Proceedings of IEEE Computer Science Conference on
Pattern Recognition and Image Processing [ C], Chicago, Illinois,
USA, 1979 498-507.

Pham T Q, Vliet L J. Separable bilateral filtering for fast video
preprocessing [ A]. In: Proceedings of IEEE International Conference
on Multimedia and Expo [ C], Amsterdam, Netherlands, 2005 ; 454-
457.

Lim Y C, Parker S R. FIR filter design over a discrete powers-of-two
coefficient space [ J]. IEEE Transactions on Acoustic Speech, Signal
Processing, 1983, 31(6) : 583-591.

Lim Y C. Design of discrete-coefficient-value linear phase FIR filters
ripple magnitude [ J ] . IEEE
Transactions on Circuits and Systems, 1990, 37(12) . 1480-1486.

with optimum normalized peak

Li D, Lim Y C, Lian Y, et al. A polynomial-time algorithm for
[J].IEEE
Transactions on Signal Processing, 2002, 50(8) . 1935-1941.

designing FIR filters with power-of-two coefficients

Yu J H, Lian Y. Frequency-response masking based filters with the
even-length bandedge shaping filter [ A]. In; Proceedings of the 2004
International Symposium on Circuits and Systems [ C], Vancouver,
British Columbia, Canada, 2004 ; 536-539.

Gonzalez R C, Woods R E. Digital Image Processing Second Edition
(English Edition) [ M]. Beijing: Publishing House of Electronics
Industry, 2002.

Coleman T, Branch M A, Grace A. User’s Guide of Optimization
Toolbox [ M]. Natick, MA, USA: The Math Works, 1999.
Immerkaer J. Fast noise variance estimation [ J]. Computer Vision and
Image Understanding, 1996, 64(2) : 300-302.

Mallat S. A theory for multiresolution signal decomposition: the
wavelet representation [ J]. IEEE Transaction on Pattern Analysis and
Machine Intelligence, 1989, 11(7) : 674-693.

Wakin M. Standard test images[ EB/OL]. http://www. ece. rice.
edu/ ~ wakin/images/, 2003-05-13,/2007-07-03.

Dabov K, Peppers256. png. [ EB/OL]. http://www. cs. tut. fi/ ~ foi/
GCF-BM3D/, 2008-02-26,/2007-07-03.



