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Abstract: In this paper, we have introduced matters to be investigated in order to implement a practical and
portable lens free imager (LFI). For the purpose of overcoming the matters, we have designed, implemented
and evaluated a prototype of an LFI image capturing system. We focus on a laser diode as a light source and
a camera sensor with an existing reconstruction algorithm to design the capturing system as a general pur-
pose device in order to correspond to various kinds of requirements. We have evaluated parameters related
among mechanical accuracy, capturing mechanisms as well as parameters in reconstructing for the future

LFI system.
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Fig. 1 A mechanism of an LFI.
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Fig. 2 Flow of reconstructing an image.
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Fig. 3 RAW: captured image data.
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Fig. 4 Intensity of light.
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Fig. 5 Phase of light.
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Fig. 6 LFI capturing system.
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Table 1 Calculation times in reconstruction.
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Table 2 Specs of the camera sensor.
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Fig. 7 Block diagram for the prototype for image capturing.
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Fig. 8 PCB of the prototype of image capturing system.
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Fig. 9 Block diagram of the LDC.
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Fig. 10 Overall LFI capture system.
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12 1951 USAF 7 AN =7y FDVIAYANT 7 v a v
Fig. 12 Reconstruction of 1951 USAF target.
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Fig. 13 1951 USAF target processed by ImageJ.
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14 VarA NI 7 va ki)l GEERE)

Fig. 14 Cropping after reconstruction (Reference).

15 YYHLAZICVarvA s vay

Fig. 15 Reconstruction after cropping.
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K16 YILYALTZYarfic) AL (FLilEg)

Fig. 16 Resizing after reconstruction (Reference).

17 VA RRBRIZVAYANT 2T a Yy

Fig. 17 Reconstruction after resizing.
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18 fErEEO2 L & WH
Fig. 18 Changing focal distance and image quality.

(a) 4,160 pm (FEHEHIR) (b) 4,165um(+5um)

(c) 4,210 pm (+50 pm) (d) 4,260 pm(+100pm)

(e) 4,310pm(4150pm) (f) 4,359 pm(+200pm)

19 fETHEEED AL
Fig. 19 Change in focal distance.
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Fig. 20 Pseudo wave length and image quality.

(b) 665nm(+5nm)

(a) 660nm (FEHEM )

(¢) 670nm (4+10nm)

(d) 680nm(+20nm)

i

(e) 690nm(+30nm) (f) 700nm(+40nm)

21 JEEOEMZEL
Fig. 21 Change in wave length.
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%= 3 Wik Lm0z
Table 3 Zooming by changing distance.

Wi (um) | 5800 | 6800 | 7800 | 8800 | 9800
Vgt | 474 | 482 | 488 | 494 | 503

IR (%) - | 169 | 1.24 | 1.23 | 1.82
TavICELABEOELZIZIEAE VW D EE b,
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