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摘要摘要摘要摘要： 

基于霍夫变换及线性啁啾变换,提出在空域及频域中分析数字全息图中颗粒粒径大小的方法.在对粒子全息图进行降噪滤波、边缘提取等预

处理后,利用弦中点霍夫变换检测粒子的圆心位置,然后以圆心为起点径向扫描出归一化光强分布曲线,求出空域第一个极小值位置.对光强

信号做傅里叶变换,结合线性啁啾变换做局部频谱细化,求出频域第一个极小值位置.利用所得极小值位置,代入公式,即可求解颗粒粒径大小.

数值计算结果表明,对于粒子间距较大的粒子全息图,该方法误差在2.5%以内. 
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Analysis of Particle Holograms Based on Hough Transform and Linear Chirp Transform 

CEN Yu-ting, KUANG Sheng-ping, ZHAO Xiao-juan, HAN Peng 

School of Physics and Telecommunications Engineering, South China Normal University, Guangzhou 510006, China 

Abstract: 

A method on particles holograms analysis was proposed based on Hough transform and linear chirp transform. Particles sizes were 

calculated using the position of minimum point in space domain and frequency domain. After pretreatment of noise reduction filtering and 

edge detection to the holograms, string midpoint Hough transform was used to detect the center position of the particles, and the 

intensity distribution curve was described according to the cumulative normalized gray value of each circumference. Light intensity signal 

is applied to Fourier transform, combined with linear chirp transform for local spectral amplification, and then the accurate position of first 

minimum point in frequency domain can be known. Finally the particle sizes can be resolved by the obtained position in space and 

frequency domain. In terms of further particle spacing of particle holograms, numerical simulation results show that the method error 

were 2.5% or less. 

Keywords: Digital holography   Particles size measurement   Hough transform   Linear chirp transform   

收稿日期收稿日期收稿日期收稿日期 2011-07-05 修回日期修回日期修回日期修回日期 2011-08-15 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2011-11-25 

DOI: 10.3788/gzxb20114011.1711

基金基金基金基金项项项项目目目目: 

国家自然科学基金(No.10504008)和教育部科学技术研究重点项目(No.209091)资助 

通通通通讯讯讯讯作者作者作者作者: 韩鹏(1976-),男,教授,主要研究方向为光电技术与系统.Email:han_peng@163.com

作者作者作者作者简简简简介介介介: 

参参参参考文考文考文考文献献献献：：：：

[1] XU Yuan-qiang, WANG Yu-rong, DING Hai-sheng, et al. Segmentation identification and independent focus for digital in-line 

holography of particle fields[J]. Acta Photonica Sinica, 2010, 39(5): 881-887. 徐元强,王玉荣,丁海生,等. 数字同轴全息颗粒场检测中的颗

粒分割识别与独立聚焦[J].光子学报,2010,39(5):881-887.   

 

[2] ZHU Bang-he, ZHAO Hai-fa, LIU Shu-tian. Three-dimensional transparent objects recognition based on the digital holography and 

fractional correlator[J]. Optik, 2002, 113(5): 209-212.   

 

[3] EMMANOUIL Darakis, TASLIMA Khanam, ARVIND Rajendran. Microparticle characterization using digital holography [J]. Chemical 

Engineering Science 2010,65(2): 1037-1044. 

 

[4] LV Qie-ni, GE Bao-zhen, ZHANG Yi-mo. An experimental method of eliminating zero-order diffraction in digital off-axis holograp[J]. 

Acta Photonica Sinica, 2004, 33(8): 1014-1017. 吕且妮,葛宝臻,张以谟. 一种消除数字离轴全息零级像的实验方法[J].光子学报,2004,33

(8):1014-1017. 

 

[5] MEHMET Tankut Ozgen. Object reconstruction from in-line Fresnel holograms without explict depth focusing[J]. Opt Eng, 2004, 43(6): 

1300-1310.   

 

[6] SHIGERU Murata, NORIFUMI Yasuda. Potential of digital holography in particle measurement[J]. Opt & Laser Tech, 2000, 32(7-8):567-

574.   

 

[7] KEISHI Nishihara, SACHIKO Hatano, KUNIHITO Nagayama. New method of obtaining particle diameter by the fast Fourier transform 

pattern of the in-line hologram[J]. Opt Eng, 1997, 36(9): 2429-2439.   

 

[8] SOONTARANON S, WIDJAJA J, ASAKURA T. Extraction of object position from in-line holograms by using single wavelet coeficient [J]. 

Opt Commun, 2008, 281(6): 1461-1467.   

 

[9] WIDJAJA J, SOONTARANON S. All wavelet analysis of in-line particle holograms[J].Opt Lasers Eng, 2009, 47(12): 1325-1333.   

 

[10] ONURAL L, ZGEN M T. Extraction of three-dimensional object-location information directly from in-line holograms using Wigner 

analysis[J]. J Opt Soc Am A , 1992, 9(2): 252-260.   

 

[11] LV Qie-ni, GAO Yan, GE Bao-zhen, et al. Digital holographic particle sizing with hough transform[J]. Chinese J Lasers, 2009, 36(4): 

940-944. 吕且妮,高岩,葛宝臻,等. 基于霍夫变换的数字全息粒子尺寸测量[J]. 中国激光,2009,36(4):940-944.   

 

[12] ORAZIOA T D, GUARAGNELLAB C, LEOA M. A new algorithm for ball recognition using circle Hough transform and neural classifier [J]. 

Pattern recognition, 2004, 37(3): 393-408.   

 

[13] QIAO Nao-sheng, YE Yu-tang, MO Chun-hua, et al. Method for nonuniform illumination ecdysis emendation and thresholding 

segmentation in PCB photoelectricity image[J]. Acta Photonica Sinica, 2009, 38(11): 2999-3003. 乔闹生,叶玉堂,莫春华,等. 光电图像光照

不均蜕化的校正及阈值分割方法[J]. 光子学报,2009,38(11):2999-3003. 

Page 1 of 2文章摘要信息

2011-12-21http://www.photon.ac.cn/CN/abstract/abstract15722.shtml



 

[14] JONES D L. Chirp-z transform[EB/OL]. [2004-6-21]. http://cnx.org/content/m12013/latest/ 

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．王华英 王大勇 谢建军 王广俊.显微数字全息中物光波前重建方法研究和比较[J]. 光子学报, 2007,36(6): 1023-1027

2．王华英 王大勇 谢建军 .用极值频率法分析数字全息的记录条件[J]. 光子学报, 2007,36(4): 645-649

3．李勇,2;苏显渝;王辉2;金洪震2.复杂三维场景数字全息图消隐快速算法[J]. 光子学报, 2006,35(8): 1221-1224

4．宋庆和,李俊昌,桂进斌,樊则宾.全息图像缩放对数字微镜重建显示的影响研究[J]. 光子学报, 2009,38(5): 1187-1191

5．钱晓凡;张磊;董可平.基于相移技术的显微数字全息重构细胞相位[J]. 光子学报, 2006,35(10): 1565-1568

6．刘薇;顾济华;尉迟亮;陶智.一种基于数字全息技术的盲音频水印算法[J]. 光子学报, 2006,35(11): 1788-1792

7．马利红;王辉;李勇;金洪震.全息模拟再现像的三维重构[J]. 光子学报, 2006,35(4): 595-598

8．陈林森;周小红;邵洁.一种基于二元位相加密的大信息量数字全息水印[J]. 光子学报, 2005,34(4): 616-620

9．曾然;赵海发;刘树田.数字全息再现像中零级干扰噪声消除及图像增强研究[J]. 光子学报, 2004,33(10): 1229-1232

10．周灿林;亢一澜.数字全息干涉法用于变形测量[J]. 光子学报, 2004,33(2): 171-173

11．冯伟;李恩普;范琦;张琳;赵建林.数字全息干涉术用于微波等离子体推进器羽流场的研究[J]. 光子学报, 2005,34(12): 1833-1836

12．赵雅晶;钟金钢.黄氏傅里叶计算全息图的数字再现及零级像的消除[J]. 光子学报, 2004,33(11): 1339-1343

13．钟丽云;张以谟;吕晓旭.合成孔径数字全息的分析模拟及多参考光合成孔径数字全息[J]. 光子学报, 2004,33(11): 1343-1347

14．蔡晓鸥;王辉;李勇.数字全息图变频采样研究[J]. 光子学报, 2004,33(4): 481-484

15．张莉;国承山,2;荣振宇;任秀云;刘轩;王慧田2.同轴相移数字全息中相移角的选取及相移误差的消除[J]. 光子学报, 2004,33(3): 353-

356

文章文章文章文章评论评论评论评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)

反馈人  邮箱地址  

反馈标题  验证码  

反馈内容

 

 提交

Copyright 2008 by 光子学报

Page 2 of 2文章摘要信息

2011-12-21http://www.photon.ac.cn/CN/abstract/abstract15722.shtml


