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高分辨率计算集成成像自由视点光场重构方法

徐茵;王晓蕊;郝劲波;张建奇

(西安电子科技大学 技术物理学院，陕西 西安  710071)

摘要： 

针对传统自由视点集成成像计算重构方法重构图像分辨率较低的问题，提出了一种基于光场模型的自由视点计算重

构方法．根据视点位置和观看方向，采用光场投影矩阵将微单元图像阵列投影到重构平面上，充分利用微单元图像

阵列中的信息，实现了高分辨率的自由视点集成成像计算重构．仿真结果表明，采用文中方法可以实现集成成像系

统的自由视点计算重构，且重构图像的分辨率比传统方法重构图像的分辨率有了很大提高． 
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High resolution free view integral imaging reconstruction  using the light field 
model

XU Yin;WANG Xiaorui;HAO Jinbo;ZHANG Jianqi 

(School of Technical Physics, Xidian Univ., Xi'an  710071， China) 

Abstract: 

To improve the low resolution of images reconstructed by conventional free view computational 
reconstruction methods, a free view computational reconstruction method based on the light field model 
is proposed. High resolution free view integral imaging computational reconstruction is realized by using 
the light field projection transformation matrix to project the elemental image array to the reconstruction 
plane according to the view point and viewing direction, and thus the information in the elemental image 
array is fully utilized. Simulation results show that the proposed method can achieve free view integral 
imaging computational reconstruction, and the resolution of the images reconstructed by the proposed 
method is improved greatly compared with the conventional method.

Keywords: integral imaging   free view   high resolution   light field   computational reconstruction   

收稿日期 2012-02-27 修回日期  网络版发布日期  

DOI: 10.3969/j.issn.1001-2400.2013.01.015

基金项目: 

国家自然科学基金资助项目(61007014) 

通讯作者: 徐茵

作者简介: 徐茵(1983-)，女，西安电子科技大学博士研究生，E-mail: yinxu@mail.xidian.edu.cn． 

作者Email: yinxu@mail.xidian.edu.cn 

参考文献：

［1］ Lippmann L. La Photograhie Integrale［J］. Comptes Rendus Acad Sci, 1908, 146: 446-451. 
［2］ S H, Jang J S, Javidi B. Three-dimensional Volumetric Object Reconstruction Using Computational 
Integral Imaging［J］. Optics Express, 2004,12(3): 483-491. 
［3］ Shin D H, Yoo H. Image Quality Enhancement in 3D Computational Integral Imaging by Use of 
Interpolation Methods［J］. Optics Express, 2007,15(19):12039-12049. 



［4］ Shin D H, Yoo H. 3-D Image Quality Enhancement in Computational Integral Imaging System by 
Additional Use of an Interpolation Method［C］//Digital Holography and Three-Dimensional Imaging, 

Optical Society of America. St Petersburg: OSA, 2008: JMA5.
［5］ 申欣, 王晓蕊, 徐茵, 等. 虚拟弯曲透镜阵列的集成成像特性研究［J］. 西安电子科技大学学报, 2011, 38

(5): 154-161.
Shen Xin, Wang Xiaorui, Xu Yin, et al. Research on Integral Imaging Characteristics Based on Virtually 
CurvedLens-array［J］. Journal of Xidian University, 2011, 38(5): 154-161. 
［6］ Arimoto H, Javidi B. Integral Three-dimensional Imaging with Digital Reconstruction［J］. Optics 

Letter, 2001, 26(3):157-159.
［7］ 朴燕. 基于立体像素匹配的图像重构技术研究［J］. 光子学报, 2008, 37(12): 2560-2563. 
Piao Yan, Imaging Reconstruction Technique Based on Tridimensional Pixel Mapping［J］. Acta Photonica 

Sinica, 2008, 37(12): 2560-2563.
［8］ Piao Yan, Wang Yu, Zang Jingfeng, Computational Integral Imaging Reconstruction Technique with 
High Image Resolution［C］//Asia-Pacific Conference on Information Processing. Shenzhen: IEEE, 2009: 

160-163.
［9］ Hwang Y S, Hong S-H, Javidi B. Free View 3-D Visualization of Occluded Objects by Using 
Computational Synthetic Aperture Integral Imaging［J］. Journal of Display Technology, 2007, 3(1):64-

70.
［10］ Perlin K, Paxia S, Kollin J S. An Autostereoscopic Display［C］//Proceedings of the 27th Ann. 

Conf. on Computer Graphics and Interactive Techniques. New York: ACM Press/Addison-Wesley, 2000: 
319-326.
［11］ Son J Y, Saveljev V V, Choi Y J, et al. Parameters for Designing Autostereoscopic Imaging 
Systems Based on Lenticular, Parallax Barrier, and Integral Photograghy Plates［J］. Optical 

Engineering, 2003, 42: 3326-3333.
［12］ Levoy M, Hanrahan P. Light Field Rendering［C］//Proc SIGGRAPH 96, Computer Graphics 

Proceedings, Annual Conference Series. New York: ACM, 1996: 31-42.
［13］ Shum H Y, Kang S B. A Review of Image-based Rendering Techniques［C］//IEEE/SPIE Visual 

Communications and Image Processing (VCIP). Perth: IEEE, 2000: 2-13.

本刊中的类似文章

1．张佩瑢;安毓英;杨志勇.第Ⅰ种非对称的三态叠加多模叠加态光场的压缩特性[J]. 西安电子科技大学学报, 

2002,29(6): 781-786

2．张群;张涛;张守宏.运动目标环境下的调频步进信号分析[J]. 西安电子科技大学学报, 2001,28(2): 220-225

3．张冠杰1;3;张群2;张涛3;杜自成3;张守宏1.直升机振动环境下的毫米波调频步进信号仿真分析[J]. 西安电子科

技大学学报, 2005,32(2): 247-252
4．薛海中1;2;李鹏1;张娟1;过振1.基于局部频谱连续细化的高精度频率估计算法 
[J]. 西安电子科技大学学报, 2007,34(1): 21-25
5．白丽娜;周渭;赵桀;张清兰.一种和DDS结合的高分辨率频率计设计[J]. 西安电子科技大学学报, 2012,39(4): 

126-130+160
6．申欣;王晓蕊;徐茵;郭强;陈玉娇.虚拟弯曲透镜阵列的集成成像特性[J]. 西安电子科技大学学报, 2011,38(5): 

129-134
7．杨钉钉;王晓蕊;杨琛;向健勇;张方芳.三维集成成像系统中物体三维信息的重建方法[J]. 西安电子科技大学学报, 

2012,39(5): 102-106+153

Copyright by 西安电子科技大学学报


