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Experimental study of digital holographic tomography by
a few projections”

Zhou Wen-Jing" Hu Wen-Tao Guo Lu Xu Qiang-Sheng Yu Ying-Jie
( Department of Precision Mechanical Engineering, Shanghai University, Shanghai 200072, China)
(Received 21 January 2010 ; revised manuscript received 15 July 2010)

Abstract

Digital holographic tomography by a few projections is developed. A section of fiber with symmetrical structure and a
plaster head model with nonsymmetrical structure are used as test samples. Both simulation analysis and experimental
results are analyzed. Simulation analysis shows that the weighted coefficient w; and the relaxation factor A affect evidently
the quality of the reconstructed image, in addition, the relaxation factor A also influences the computer speed. Thus the
weighted coefficient w; is evaluated by using a nonlinear method and the relaxation factor A is selected appropriately by
comparing several simulation reconstructions. FExperimental results reveal the feasibility and the availability of digital
holographic tomography by a few projections for symmetrical samples and nonsymmetrical one. In the next work, the real
time digital holographic tomography based on three projections and single hologram will be developed to reconstruct the

multi-refractive index of biological samples.

Keywords: digital holographic technique, tomographic technique, a few projections, algebraic reconstruction technique

PACC.: 4240K, 4225B

* Project supported by the Scientific Research Program for Postdoctor of Shanghai, China ( Grant No. 09R21412900) , the International Science and
Technology Cooperation Program of the Science and Technology Committee of Shanghai, China ( Grant No. 09530708700 ) and the Innovation
Foundation for the Graduate Student of Shanghai University, China ( Grant No. SHUCX092195).

+ E-mail ; lazybee@ shu. edu. cn



