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摘要摘要摘要摘要： 

压缩成像是压缩传感理论的一个重要应用领域.本文将确定性测量引入压缩成像,提出一种确定性相位掩膜可压缩

双透镜成像方法.模拟实验结果表明,新的成像方法可以在显著地降低物理实现成本的同时,有效地捕获图像信息来

重建原始图像.此方法改变了经典的模拟-数字转换的光学成像思路,减少模数转换开销,并有利于图像的传输和存

储,可以为照相机的设计提供若干理论、计算和技术支撑. 
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Compressive Double Lens Imaging Using Deterministic Phase Mask

ZHANG Cheng,YANG Hai-rong,WEI Sui

(Key Laboratory of Intelligent Computing &|Signal Processing,Anhui University,Hefei 230039,China)

Abstract: 

Compressive imaging is an important application of the theory of compressive sensing.The 
deterministic measurements were introduced into compressive imaging and a novel method-
compressive double lens imaging was proposed using deterministic phase mask.Simulation results 
show that novel imaging method can effectively capture the information of image,and reduce the 
difficulty and costs of the hardware implementation significantly.The classical analog-to-digital 
conversion of optical imaging is changed,the digital conversion costs are reduced,and the image 
transmission and storage are able to be facilitated by the proposed method,which provides some 
theoretical,computing and technical support for new design of camera.

Keywords:  Compressive sensing   Compressive imaging   Imaging system   Phase mask   
Deterministic measurements   

收稿日期收稿日期收稿日期收稿日期 2011-01-11 修回日期修回日期修回日期修回日期 2011-02-24 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 2011-06-25 

DOI: 10.3788/gzxb20114006.0949

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.60473102)、"新一代宽带无线移动通信网"国家科技重大专项(No.2009ZX03006-001-
02)和安徽高校省级自然科学研究项目(No.KJ2011B131) 资助 

通通通通讯讯讯讯作者作者作者作者: 张成

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]DUARTE M F,DAVENPORT M A,TAKHAR D,et al.Single-pixel imaging via compressive sampling
[J].IEEE Signal Processing Magazine,2008,25(2):83-91.
[2]BOUFOUNOS P T,BARANIUK R G.1-Bit compressive sensing[C].Information Sciences and 
Systems,2008.CISS 2008.42nd Annual Conference on,16-21,19-21.
[3]STERN A,JAVIDI B.Random projections imaging with extended space-bandwidth product [J].Journal 
of Display Technology,2007,3(3):315-320.
[4]MARCIA R F,WILLETT R M.Compressive coded aperture superresolution image reconstruction
[C].Acoustics,Speech and Signal Processing,2008 ICASSP 2008.IEEE International Conference 
on,2008,833-836.



[5]MARCIA R F,HARMANY Z T,WILLETT R M.Compressive coded apertures for high-resolution imaging
[C].SPIE,2010,7723:772304-772304-11.
[6]BARANIUK R G,STEEGHS P.Compressive radar imaging[C].Journal of 2007 IEEE Radar 
Conference,2007:128-133.
[7]HERMAN M A,STROHMER T.High-resolution radar via compressed sensing[J].IEEE Transactions on 
Signal Processing,2009,57(6):2275-2284.
[8]XIE Xiao-chun,ZHANG Yun-hua.2D radar imaging scheme based on compressive sensing technique
[J].Journal of Electronics & Information Technology,2010,32(5):1234-1238.
谢晓春,张云华.基于压缩感知的二维雷达成像算法[J].电子与信息学报,2010,32(5):1234-1238. 

[9]YU Hui-min,FANG Guang-you.Research on compressive sensing based 3D imaging method applied to 
ground penetrating radar[J].Journal of Electronics & Information Technology,2010,32(1):12-16.
余慧敏,方广有.压缩感知理论在探地雷达三维成像中的应用[J].电子与信息学报,2010,32(1):12-16. 

[10]BAJWA W U,HAUPT J D,RAZ G M,et al.Toeplitz-structured compressed sensing matrices
[C].Proceedings of the 2007 IEEE/SP 14th Workshop on Statistical Signal Processing,2007,294-298.
[11]DEVORE R.Deterministic constructions of compressed sensing matrices[J].Journal of 
Complexity,2007,8(23):918-925.
[12]HAUPT J,BAJWA W U,RAZ G,et al.Toeplitz compressed sensing matrices with applications to sparse 
channel estimation[J].IEEE Transactions on Information Theory,2010,56(11):5862-5875.
[13]WANG Kai,LIU Yu-lin,ZHANG Jian-xin.RIP analysis for quasi-Toeplitz CS matrices[C].2010 
International Conference on Future Information Technology and Management Engineering 
(FITME),2010,2,223-226,9-10.
[14]SHI Guang-ming,LIU Dan-hua,GAO Da-hua,et al.Advance in theory and application of compressed 
sensing[J].Acta Sinica Electronica,2009,37(5):1070-1081.
石光明,刘丹化,高大化,等.压缩感知理论及其研究发展[J].电子学报,2009,37(5):1070-1081. 

[15]LI Shu-tao,WEI Dan.A survey on compressive sensing[J].Acta Automatica Sinica,2009,35
(11):1369-1377.
李树涛,魏丹.压缩传感综述[J].自动化学报,2009,35(11):1369-1377. 

[16]DAI W,MILENKOVIC O.Subspace pursuit for compressive sensing signal reconstruction[J].IEEE 
Transactions on Information Theory,2009,55(5):2230-2249.

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．丁驰竹 冯华君 徐之海 雷华.光学稀疏孔径成像系统子孔径位相误差研究[J]. 光子学报, 2009,38(5): 1158-

1162
2．简献忠,2;张会林;王朝立;裴云天2.基于等角度与等时间采样技术扫描成像系统[J]. 光子学报, 2005,34(3): 

438-441

3．徐建程 许乔 柴立群.基于互信息的干涉成像采样系统性能分析[J]. 光子学报, 2008,37(8): 1608-1611

4．张峰,刘上乾,汪大宝.一种新的基于平稳小波变换的红外焦平面非均匀性校正技术[J]. 光子学报, 2009,38(8): 

2135-2138

5．魏伟 胡晓云 谢永军.利用可变形镜进行像差校正研究 [J]. 光子学报, 2009,38(5): 1163-1166

6．孙亚军,江竹青,刘少杰,陶世荃.体全息成像系统的深度分辨率特性分析[J]. 光子学报, 2009,38(6): 1454-

1458
7．向良忠 邢达 谷怀民 杨迪武 杨思华 曾吕明.基于探测超声的新型生物组织光声层析成像[J]. 光子学报, 

2007,36(7): 1307-1311
8．杨皓明 张新 方志良 雷广智 许英朝 张欣 张建萍 何锋贇.三次位相板编码系统的频率信噪比分析[J]. 光子学

报, 2008,37(7): 1429-1432
9．徐进 陈浙泊 李燕 倪旭翔 陆祖康.可编程成像系统中莫尔条纹处理方法研究[J]. 光子学报, 2008,37(2): 

325-327

10．田海霞 杨建峰 马小龙.可见光变焦距电视光学系统设计[J]. 光子学报, 2008,37(9): 1797-1799

11．赵娟,王大勇,万玉红,江竹青,陶世荃.光学稀疏孔径成像系统复合阵列设计的仿真研究 [J]. 光子学报, 

2009,38(8): 1967-1971
12．李伟,赵宝升,张兴华,赵菲菲,张蕊利,李汉志.双近贴式X射线像增强器成像系统的三维噪音测量及其分析技术

[J]. 光子学报, 2009,38(8): 1932-1936

13．陈晓冬 李明 周浩 温世杰 郁道银.数字式超声内窥成像系统[J]. 光子学报, 2010,39(4): 744-749

14．郜海阳,唐远河,华灯鑫.磁镜阵列像增强器的调制传递函数研究[J]. 光子学报, 2010,39(10): 1729-1733

15．马俊,倪旭翔 .基于互信息的高动态范围成像系统成像质量分析 [J]. 光子学报, 2010,39(10): 1825-1829

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

Copyright 2008 by 光子学报


