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Fig. 4.23 : Improvement in resolution obtained through the use of a
corrective model. The two points in the object can be
resolved only after the predicted data is corrected.
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Fig. 4.27 : Effect of increasing the points taken to represent
an object of a given width on the performance of the

hybrid and linear models. The plots are for a number
of object widths at the same range.
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Fig. 4.28 : Effect of increasing the points taken to represent an
object of a given width on the performance of the hybrid

and linear models. The plots are for a given object
width at a number of values for the range.
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Fig. 4.29 : Spatial and angular spectra of discrete objects
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Prediction errors and reconstructed images obtained
when using the 5/2 hybrid model to double the size

of the hologram of two points symmetrically positioned
about the hologram axis.
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Fig. 4.31 : Prediction errors and reconstructed images obtained when
using the linear model to double the size of the hologram

of two points symmetrically positioned about the hologram
axis.
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Fig. 4.32: Prediction errors and reconstructed images obtained
when using the 5/2 hybrid model to double the size
of the hologram of two quasi-continuous segments
symmetrically positioned about the hologram axis.
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Fig. 4.33 : Prediction errors and reconstructed images obtained when
using the linear model to double the size of the
hologram of two quasi-continuous segments symmetrically
positioned about the hologram axis.
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Fig. 4.34 : Prediction errors and reconstructed images obtained
when using the 5/2 hybrid model to double the size of

the hologram of two quasi-continuous segments symmetrically
positioned about the hologram axis.
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Fig. 4.35 : Prediction errors and reconstructed images obtained
when using the linear model to double the size of the
hologram of two quasi-continuous segments symmetrically
positioned about the hologram axis.
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Fig. 5.4 : Effect of the matrix size on the error magnifying parameter 8
for the square and triangular polynomial models for various

values of the sample spacing A, cf. eqn. (5.62).
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triangular polynomial predictive models. Noise

level : 10%
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using the square polynomial predictive model.
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Fig. 5.12 : Prediction errors and reconstructed images obtained
when using triangular predictive and corrective models
to double the aperture size to image a 1-point object
with noiseless data.
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39.2

Prediction ’
error,% M.E.1=9.6%
a. Prediction error _ !
| W W
over the !

aperture
) ' )

Hologram: i

L dy
A=1)\
M=8 o
N=16
Noise level=10%
Object:
range = 95
d0 = 5.6\
W = 4
o = 50 points/a ‘

~1.22 0 15.5\
1.0
True

Predicted

b. Reconstructed
images

=159 0 15.5\

Fig. 5.27 : Results obtained when using the linear model to double
the size of the hologram of two quasi-continuous
segments in the presence of noise.
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Prediction 53.7
error,$

a. Prediction error
over the
aperture

Hologram:

A=1)
M=8
N=16

Object:

x01=2.6x

X02=—2 ® 6X

z = 105
-15.5A D 15.5)

1.0

b. Reconstructed Predicted ,
images | ue
\ Small

>l 7

-15.5\

Fig. 5.28 : Imaging of two points with different radiation strengths
by doubling the size of the aperture using a linear
model in the presence of 10% noise. Relative radiation
strength between two points is 0.8.
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Fig. 6.2 : An overall view of the Experimental Holographic
ol Imaging System
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Fig. 6.3 : Electronic circuits for the Experimental
Holographic Imaging System
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Fig. 6.6 : The hydrophone detector
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Fig. 6.7 : The low-noise pre-amplifier
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Fig. 6.8 : Experimental set-up and the mechanical
scanning arrangement
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Trigger an

acquisition | l | I I
sequence

(from microprocessor)

Transmitter l I l l
gate

Range delay , l i||

Receiver gate _____l__*__L__

Threshold

Received signal voltage__ v ‘ ARTY \
Processing gate
(Hardware phase———————-_—__________J I
acquisition)
Amplitude
acquisition
(Hardware)
Post-reception
processing |
(Software)
Display , 5 l
amplitude
and phase

Move hydrophone l‘**"]
to next

sampling point

Fig. 6.12 : Sequence for hologram data acquisition
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as D/A
converted?

Store amplitude data
in microprocessor RAM

Transfer contents of
phase RAM, C;, into

microprocessor RAM

N : Number of
C ,
cycles in
transmitted
pulse

Average phase count:

Display amplitude
and phase data

Resume
scan

Fig. 6.14 : Flow chart for post-reception software processing
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