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tomography
XITAO Wen, ZHAO Chen-xiao, PAN Feng, LI Yan, YANG Hong-jian

(Education of Ministry Key Laboratory of Precision Optical Electromechnical Integration, School of Instrumentation Science and Optoelectronics Engineering,
Beihang University, Beijing 100191, China)

Abstract: A detecting method for 3-D temperature distribution is proposed in combination with digital holographic inter-
ferometry principle and iterative tomography algorithm. The off-axis digital holographic optical path based on fiber optical conduc-
tion is designed and optimized. The multi-angle digital holograms are recorded by rotation. The accurate phase data is calculated
by means of the recorded multi-angle digital holograms. The obtained multi-angle phase distributions are used as projections of
iterative tomography algorithm to reconstruct the 3-D refractive index distribution. The 3-D temperature field can be determined
by the quantitative numerical relation between the refractive index and the temperature. Based on the above method, an experi-
ment system was built up and the experiment verification was carried out. The measured temperature is in good agreement with
the prediction iemperature distribution. It demonstrates that digital holographic tomography is a feasible and accurate method for
temperature field detection.
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