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Fig.1 Propagation of the paraxial ray in self-focusing lens
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Fig. 2 Experimental setup with fiber and self-focusing lens
for recording the digital lensless fourier transform
holograms

B2 B R 1 — {8 B o A 46 gk T A5 B0 3 R ) OB
RN, A, R HBRES B REBENE REM
OB TRA T8 4 BE B 1m) B, T LU T BOE AR E R T
PEHATHME . 5 M. Gustafsson FRHEPWEEHE L
EEMEEPYHAE A BEMAREERELA
EEGRAYRNSE S BEMLE, ARG T A A
AREBERBGNAPFE, BBRARKERN R
£, 5 B X — g B P S5 4 A0 Bk X S SE B A X B
B .

THRPHEHMBEREERK 5 mm, wEHRF
®,HE%N 1.8 mm. 4R LUTHABRK L NFE
“DH”M11.5 cm KL YIBET R RY . A TRE
REMBBBKR, AABRPELAEY FERA
RESENWEMNER. YR EBREERE N
T BT BB AU T B o5 6 SR o I . % 3 T BT 7E I °F
EENYFEICRESEE, e B R EEHE
BIHERBROE 3. PR o R HHFREEL V
T8 U AT I A AL 2R

B3 HEEZENTENBARBRENLALEAER
Fig. 3 Reconstructed holographic images of different
objects imaged by self-focusing lens
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(b)Wrapped phase pattern

(a)Interferogram
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Fig. 4 Reconstructed holographic interferogram and wrapped
phase pattern corresponding to the deformed aluminium
board on the surface of self-focusing lens
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Fig.5 Unwrapped phase pattern corresponding
to the deformed aluminium board on the surface

of self-focusing lens
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Abstract Applying self-focusing lens as a key device for optical sensor in fiber digital holographic system,
one fiber carried the beam for illuminating the object and the others conveyed the reference beam to the
CCD. The reflective wave scattered from the object surface was collected with a self-focusing lens to
interfere with the reference beam on the CCD target. The lensless Fourier transform holograms thus
formed were digitally recorded and the experimental results show that the reconstructed images and the
interferogram can be evaluated for object deformation. It is shown that with the use of a self-focusing lens
by its special imaginary property, the fiber system presented here can be used for measuring small areas of
an object or objects difficult to access, while the whole setup is compact and more flexible.

Keywords Self-focusing lens; Fiber digital holography; Lensless Fourier transform hologram;
Reconstructed image
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