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Figure 2—An image of the Greek letter lambda that was read
into the computer

From the collection of the Computer History Museum (www.computerhistory.org)



Holographic Display of Digital Images 45

> i, -
e e
s

e Lo =

e

i

Figure 3—A digital hologram plotted on an IBM 2995, Model 2
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Experimenital verification of computer-generated
holography

The test of a computer-generated hologram is whether
the H(a,b) defined in Eqn. 4 can be translated to a
. photographic plate, which in turn can be illuminated
by coherent light to form an image. An image is first
digitally read in as the A in Figure 2. We then com-
pute H(a,b) and plot it using the IBM 2995 Model 2
photographic plotter, which has 32 grey levels and
plots on a 40” X 60” piece of film with a spot size of
-10 mils., Figure 3. We then photographically reduce this
film to a 35 mm slide which is then illuminated with a
collimated laser beam. Figures 4-6 exhibit the laser
reconstructions which we have achieved from some of
our computer-generated holograms. The image arrays
contained 384 X 256 elements and the final -hologram
array contained 1530 X 256 elements. The physical
dimensions of the reconstructed images are 1”7 X 1.5”

Note the virtual, central and real images

CONCLUSIONS

We have shown that the computer generation of holo-

grams is feasible technique for the. display of digitally.

defined data. Major savings in computer time can be
achieved using the fast finite Fourier transform algor-
ithm-and by taking advantage of the separability of
_the propagation function. Further improvements can
be achieved using interpolation. .

Figure 5—The real image of an optical reconstruction of
the letter “B”

Figure 6—The real image of an optical reconstruction.of the
lambda in Figure 2
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