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Methods for obtaining high-quality reconstructed image of particles

CAO Na' ,XU Qing' ,CAO Liang' ,CUI Guang-bing' ,XUE Jun®* ,MA Ji-ming' ,ZHANG Zhan-hong'
(1. Northwest Institute of Nuclear Technology, Xi’ an 710024, China; 2. Department of Physics, Xi’ an Armed Police Force
Acadmy, Xi’an 710012, China)

Abstract; In order to understand the effect of the system factors, such as light intensity, magnification, CCD and
background, on the reconstructed image of different diameter particles in the process of holographic reconstruction, a series of
experiments were performed. The experimental results showed that, by adjusting the light intensity and making the background
light intensity closed to the lower limit of CCD threshold, images with smoothing background and high definition were acquired. For
particles with diameter less than 20pm and a reconstruction system with a certain magnification, a little higher intensity of
reconstruction light was needed for ideal images. It was favorable for image keeping the experimental environment dark. Results

show that high quality particle images can be obtained by means of the above methods in the process of particle holographic

reconstruction.
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Fig. | The reconstructed image with the original reconstructionlensi-

ty (225 p.W/l:m2 ) (1 pixel corresponding to 4pm)
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Fig.2 The reconstructed images, intensity distribution and the correspond-
ing gray histograms at 230 pixels line (1 pixel corresponding to

4pm)
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Fig.3 Relations of the statistical deviation of the background noise and the
reconstructed light intensity
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Fig.4 The reconstructed images of particles with different sizes(1 pixel corresponding to 4m)
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Fig.5 Intensity distribution of the reconstructed image under different enviro-

mental background(1 pixel corresponding to 4m)
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Fig.6 Contrast between searching speeds of BP optimized by GA or not
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