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PROGRAM ORIENTATION NOTES

To perform a meaningful experiment 1tls necéssary to obtain several types
of images (e.g., resolution target, binafy image, continuous tone images) containfhg
the same aberration. Thus, for a given aberration; the related hblogram filter and_'
inverse squared amplitude filter can be used to compensate for the abérration, ‘and
the results from the different typeé of tarigets will allow a meaningful‘ analysis. First,

let us choose for the impulse response a simple asymmetric shape that is reprbducible' :

circle. Several images can be aberrated in exactly sir'ni'laxj ways by simultaneously
- photographing them as a group while the aberration is being intvroduced. An out-

line of one possible experiment follows:

1. Place several images on an x,y mount as shown
4

. . and yet easily analyzed. One possible response could be 'L' shaped or on arc ofa . o

' ‘ 2. During an exposure, have the X,y mount moved in two orthogonal_ ‘
directions consecutively to effect an 'L' shaped smeared impulse

response.

(Note: If the magnification of the camera is small then the x,y mount
can be moved by correspondingly larger distances and any undesired
motion errors introduced will have a smaller effect in the final

. aberrated image.)

3. All (4) of the tafgets should have a reference point. Even though
only one separated impulse response is necessary to bonstruct the
F. T. hologram filter and the inverse filter, it is advantageous to have

the impulse response recorded to enable a measure of how,weu each

imace is enrrected after filterine.
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4. Becéuse of the scale changes in diffraction causedv_by chaﬁges in
the Acoherent radiation wavelength, it will ‘bve necesséry to‘perfor’in |
~ spatial filtering with a laser as a light source, of have the capébility
to alter the focal lengths of the firéf transforin lens. The spatiall

filtering system is:

3 L L]
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P = pinhole plane Iwavc,e_ SR °“l ﬁty\f e wae?@ ‘

L

collimating lens

' L, and L, are the 1st and 2nd transform lenses respectively

O plane contains the aberrated image

L @) glob(x) S(y - x) dx ‘ . @ -

1,0) * SE) | )
F plane contains the Fourier transform of the aberrated image

L @ =T, e o 3 -
At the F plane we multiply (3) by

2 ikxoy : -1kx0u
(@) the hologram filter (1 +|T)|T + TR e +T1() e \) ‘

(b) the inverse amplitude filter 1/{7()| 2

to obtain:
~1 ) T . | 1kx01.t ’ -ikxd.t
b ,
Im® = ( ) @

1+ T(/i)l +7*u) e +TH) e
|‘r(#)]2 \ | | U
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or from the 3rd term

~, ikx p '
im o~ o . v
1(3)(#) = Ik e v ,(5.)
'Thebl plane contains:
im z Yo : -
.13 (z) = Iob(x-f-—z— N o T (6)

which is the corrected image centered about the off-axis term determined by
e . o -

Note: In choosing imagery it is advantageous to have one military orientated s”ceneb '

. - such as one containing tanks or the like, or an aerial scene of an industrial complex:
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