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Adaptive filtering algorithm for high resolution 3-D images

XIANG Zhicong, ZHANG Chengxiao, BAI Yulei, LAI Wenjing, WANG Qinruo, ZHOU Yanzhou
( Department of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In order to obtain high-fidelity 3-D images, an adaptive mean filtering algorithm for high resolution 3-D images
was proposed. Firstly, a high-precision 3-D linear laser measuring system consisting of a laser, two high-resolution 3-D cameras,
two linear motors and a computer was established to measure the texture of leather. After theoretical analysis and experimental
verification of the high-resolution 3-D texture images ( dots per inch >1000) collected by the measuring system, the data of high-
fidelity three dimensional images after filtering were gotten. The effect of the adaptive mean filtering algorithm was compared with
the effects of mean filtering method and wavelet threshold filtering method. The results show that the adaptive mean filtering
algorithm can remove noise of 3-D images effectively, select the appropriate filtering window automatically, and also keep details

and edge information of high resolution images. Finally, the high resolution 3-D texture images with high fidelity would be

obtained. The experimental results are very helpful for denoising processing of high resolution images.
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Fig.1 System configuration
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Fig.2 Triangulation measurement of laser
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Fig.3 Natural texture of leather material of flowers
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Fig.4 Noisy point
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Fig.5 Third-order search window
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Fig. 6  Third-order filter window
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Fig.7 Fifth-order filter window
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Fig. 8 Partial denoising effect of natural texture of flowers leather

a,e—original image b,f—mean denoised image

(5]
PR T — BB 23 B 3 GEEIER Y A 180 I8

Jrike WITEMMZ SRR E O RIE XS S KA
PR B, 3 4R PR P AR AT T A S P i I
T U R s A T (DR U o B XHZ I T i T
B, FEREAR ST H A R R R0 1A A R ACR 15 B (L
MR35 /N A MR 3k P R R R R 7 X B, T EE 4G
R B, AR SC AR B R PR AN SR I ] PRAT IR IR IR 10 2%
2T AR M L, L TR AR S B AR B o PR Y
WM SICR AT, R HER MR AN R B, IR G ke 1
SEPREIIAT T 3 A7 A R R 14 e G R R IX —
RAER

% [10]

> £ X #k

OJALA T, PIETIKAINEN M. Multiresolution gray-scale and rotation
invariant texture classification with local binary patterns[J]. IEEE
Pattern Analysis and Machine Intelligence, 2002, 24(7) : 971-987.
HE F Q, WANG W, CHEN Z C. Automatic visual inspection for
Key Engineering Materials, 2006, 326/

(1]
(11]

(2]
leather manufacture [ J ].
328, 469472.

GUPTA G. Algorithm for image processing using improved median fil-

[12]

(3]
ter and comparison of mean, median and improved median filter[ J ]. [13]
International Journal of Soft Computing and Engineering, 2011, 1

(5):2231-2307.

[4] BULTHEEL A. Empirical Bayes approach to improve wavelet thresh-

¢,g—wavelet denoised image

d, h—adaptive denoised image
olding for image noise reduction[ J]. Journal of the American Statisti-
cal Association, 2001, 96(454) :629-639.
CHANG S G, YU B, VETTERLI M. Adaptive wavelet thresholding
for image denoising and compression [ J]. IEEE Image Processing,
2000, 9(9) : 1532-1546.
LIU Y L, WANG J, CHEN X, et al. A robust and fast non-local
means algorithm for image denoising[ J]. Journal of Computer Science
and Technology, 2008, 23(2) : 270-279.
SALMON J. Two parameters for denoising with non-local means[ J].
IEEE Signal Processing Letters, 2010, 17(3) : 269-272.
RAGHAVAN U N, ALBERT R, KUMARA S. Near linear time algo-
rithm to detect community structures in large-scale networks [ J].
Physical Review, 2007, E76(3) . 036106.
MARTIN D R, FOWLKES C C, MALIK J. Learning to detect natural
image boundaries using local brightness, color, and texture cues[J].
IEEE Pattern Analysis and Machine Intelligence, 2004, 26(5) : 530-
549.
WANG Ch, ZHAO B. Research of thin plate thickness measurement
based on single lens laser triangulation [ J]. Laser Technology,
2013, 37(1) :6-10 (in Chinese).
ZHANG H X. Study on building modeling based on 3-D laser scan-
ning technology [ J]. Laser Technology, 2014, 38(3) ;431434 (in
Chinese) .
GAL Y, MEHNERT A J H, BRADLEY A P, et al. Denoising of
dynamic contrast-enhanced MR images using dynamic nonlocal
IEEE Medical Imaging, 2010, 29(2) : 302-310.
CAI'T, ZHU ]. Adaptive selection of optimal decomposition level in

means| J].

threshold de-noising algorithm based on wavelet[ J]. Control and
Decision, 2006, 21(2) : 217.



