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Interpolation Approach to Computer-Generated Hologram
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We describe a new interpolation method of image points reconstructed by a Fourier transform
computer-generated hologram, so that a sufficient large hologram can be synthesized by small holo-
grams. We have made a mosaic hologram which consists of K X K sub-holograms with N X N sampling
points multiplied by an appropriate weights. It is shown that the mosaic hologram can reconstruct an
image with NK X NK resolution. The main advantage of the presented algorithm is that a sufficiently
large size hologram of NK X NK sample points is synthesized by K X K sub-holograms which are
successively calculated from the data N X N sample points and plotted.
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Fig.1 Three types of interpolation and their weights in the Fourier domain (@ : original
sampling points, O : interpolated points). (a) Delta function type, (b) sinc function type, (c)
constant type interpolation, and (d)-(f) their weighting factors.

F Q)= & S/ olkd)exp{ ~i(pd+18)rQ)
=F([r]2)- W(») (3)

kb, 22T, r=0,1,, NK—1, [»]v=7» modulo
N, Wr)d7—Y) 20 EA2EZTHS, 7—V
FEROEAEEL,

W(7)=% I:Zj:p(ké‘)exp(—i FroQ) (4)

TEzons, R(3)&Y, f(pd) % K BERHET 2
LWL o THESNBEDDFT ik, F(n2) ©EBEE (c) o 4 o
LIEEF(rvQ) L EABERZE W) OB THB 2 &
Vbbb, I THEES ok8) L LTRD 3 DDH ° °o o|° °o° °
BEEZ D, 15g et et etee
Y47 ATy KR
44 7 B : sinc B
547 C: —5ehER @ o°[% e
AT ADTNY BEEERE, WEIOERSD AR o° °
FRTH2HDOTH B, FHEAICZ ZTET IV ESue _gmmMm. | .ommmmz
L2 HEH L, ORI LB SENCR O ®S T &
295, Ins0HE, 77— EBOEAERL,
F4TA Wr)=1 (5)
ZATB W(r)=1:0<r<N-1 (6)

(b) F(nf)

F([r]vae)
o

(e) b F(nQ+kw)

150 0 160

Fig.2 Interpolation procedure of type C in one-
dimensional case (N=8, K=4). (a) Original
image sequence f(pd), 0<p<8, (b) its DFT ® 0000$0000000 F(rd)
F(n8), (c) periodic extension of (b), (d)
weighting factor of type C, (e) hologram
sequence F(n2+kw), and (f) image sequence
F'(#4) which is given by the inverse DFT of (e). —15A 0 16A
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Fig.3 Image interpolation of type A. (a) Hologram given by arranging 4 x4
sub-holograms of 32X 32 sampling points, and (b) its reconstructed image.
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Fig.4 Image interpolation of type B. (a) Hologram given by superposition of
the weighting factor of Eq. (6) on the mosaic hologram of Fig.3(a), and (b) its
reconstructed image.
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Fig.5 Image interpolation of type C. (a) Hologram given by superposition of
the weighting factor of Eq. (7) on the mosaic hologram of Fig. 3(a), and (b) its
reconstructed image.
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