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Fig. 1 Digital in-line hologram
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Fig. 3 Simulation experiment
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(d) Reconstructed image

Fig. 5 Experimental results of schistosoma cercariae detection
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(b) Reconstructed image
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Digital In-line Holography for Schistosoma Cercariae Detection

WANG Feng-peng, LI Yi-bao, XIE Ying-mao, FAN Xiao-lin, GUO Jin-shui
(School of Physics and Electronic Information; Research Institute of Optoelectronic Materials and Technology »
Gannan Normal University , Ganzhou, Jiangzi 341000, China)

Abstract: The traditional microscope is not suitable to observe the schistosoma cercariae which usually
floating on the water surface, because it needs an optical focusing process and the wobble or fluctuation of
the water surface is difficult to avoid. The basic concept and procedure of digital in-line holography based
on convolution are shown mainly for schistosoma cercariae detection. An auto-focus algorithm based on
wavelet transform was improved. The max amplitude of high-frequency coefficients in the focal windows
was used to evaluate the definition of the reconstructed image instead of the sum of high-frequency
coefficients. The evaluation function was maximal only when the reconstructed distance equal to the
recording distance in the simulated experiment, which shows the accuracy of the improved algorithm. The
experimental device of digital in-line holography was designed for schistosoma cercariae detection. The
experimental results show that the auto-focusing method based on wavelet transform can be used in digital
holography, and the digital in-line holography can be used to detect schistosoma cercariae when the water
surface is fluctuant. The reconstructed image resolution is equivalent to the resolution of digital microscope
with 1X micro lens, and the bifurcated tail of schistosoma cercariae can be observed clearly.

Key words: Digital in-line holography; Schistosoma cercariae; Reconstructed image; Auto-focusing;

Wavelet transform





