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(a) 

(b) 

A/2d 

(c) 

(d) 

■MEASURED SIGNAL 

A/2d 

Figure     The average-measured beam response (dB) versus sin0 compared to 
computed beam response for (a) the case of an ideal array, 
(b) the case of a deformed array, (c) multipath interference, and 
(d) azimuthal scattering. 
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Figure     Comparison of measured and calculated beam angular response versus 
8in9 between ±A/2d 
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180 
Beam Steering Angle (Degree) 

a.   110 Wavelengths, 105 Hydrophones 

180 
Beam Steering Angle (Degree) 

b.   24 Wavelengths, 54 Hydrophones 

(UNCLASSIFIED) 

(U)  Figure 4.   Beam Noise from Two Different Array Apertures 
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Figure    Acoustic correlation ver- 
sus transverse receiver separation: 
experiment three; range, 137 km; 
frequency, 400 Hz; curve represents 
theory. 

Figure    Acoustic correlation ver- 
sus transverse receiver separation: 
experiment one; 259 km; frequency, 
400 Hz; curve represents theory. o 
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Figure     A comparison of exp(-(y/L ) ) with acoustic correlation versus 
transverse separation at 500 Hz. 
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Steered Beam Response Measurement 
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Automated Application Synthesis for High-Performance 
Sensor Array Processing 

William J. Kostis, Gary E. Adams, Robert C. Durie, 
and Adam W. Bojanczyk 

School of Electrical Engineering 
Cornell University 
Ithaca, NY 14853 

Development of high-performance radar and sonar signal processing applications 
continues to be a daunting task. Performance optimization, code reusability, and algo- 
rithm verification are each goals requiring a substantial effort in software engineering. 
In this paper, we describe our Parallel Program Factory (PPF), a development system 
designed to address these issues. An illustrative example application is taken from 
Space-Time Adaptive Processing (STAP). 

Achieving optimal application performance for a variety of problem sizes requires 
careful choices of both algorithms and, indeed, particular implementations of these 
computational "modules". The communication demands imposed by the data distri- 
bution requirements of each implementation further complicates the task. For exam- 
ple, it may be beneficial to use a data distribution that is inefficient for one module 
in order to increase the performance of another, more compute-intensive task. These 
relationships are of particular interest as the performance of many complex signal pro- 
cessing applications can be communication-limited. Lastly, while applications may 
be portable across distributed memory platforms, performance frequently is not. 

Our approach relies upon libraries of performance benchmarks and models for 
each computational module implementation on each platform. Similar data is main- 
tained for all data distribution modules. The top level application description can be 
specified using the Khoros dataflow environment. An application designer need only 
select the sequence of computational modules for the PPF to assemble a near-optimal 
software solution for the designated problem size and platform. In this way, machine 
performance characteristics, complex data distributions, and the effects of memory 
hierarchy are all shielded from the developer. In addition, a near optimal solution for 
a different problem size or platform can be generated automatically. 
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Range: 48 nautical miles 

Rate: 500 symbols per second; 8-PSK 

Channel # 2,4,6 

SNRin-20.99 dB 

single channel 

-20 0 20 

[symbol intervals] 

mse phase Trad] 

0 5000 10000 

[symbol intervals] 

output scaner 

0 5000 

[symbol intervals] 

receiver parameters: 

N=60 M=60 f.f.=0.998 

Kfl =0.0005 Kf2=5e-05 

Pe~O/0.01075 

SNRout~20.47dB/17.2dB 
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