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Abstract: A Lens Free Imager, a digital holography techniques, does not require a lens. An LFI gener-
ates an image by calculation processing from the interference wave by a laser beam which is projected to
observation target. Since a complex shaped subject can be observed or inspected at a low cost system in
comparison with an optical microscope, applications in biology and medical fields have been expected to be
evolved. Meanwhile, there is a problem that the computational cost for image generation is large. In this
paper, we show the design and implementation of a prototype for practical use. Using a versatile SoC in
principle verification brings verification of the usefulness of the algorithm and components. The prototype is
designed to find a bottleneck in performance improvement and as well as to evaluate the final target system

which is required by a practical application.
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Fig. 2 How to Reconstruct an Image

G(f;'ﬁ)=exp[jkz—\/1—(x-ﬁc)2_(A.j;r]

j + imaginary unit
k : number of waves (=2r/A)
z : distance between sample and surface of CMOS camera sensor
A : wavelength of laser
fx: variables where fx=n/{N*px),
N : number of pixels in x-axis
px : pixel pitch of CMOS camera sensor in x-axis
n:n=-N/2+0.5, -N/2+L15, .., -1.5,-0.5, 0.5, ..., N/2+0.5, N/2+1.5
fy : variables where fy=m/(M*py)
M : number of pixels y-axis
py : pixel pitch of CMOS camera sensor in y-axis
m:m=-M/2+0.5, -M/2+1.5, ..., -1.5, -0.5, 0.5, ..., M/2+0.5, M/2+1.5
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Fig. 3 Equations for Diffusion Pattern of the Light
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Fig. 4 RAW : Captured Data
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Table 1 The Comparison of Calculations in Reconstruction
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Fig. 6 Phase of Light
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Table 2 The Comparison of Camera Sensors
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