
















































































































































































































































































































































































VII Conclusion

An automatic detection method performs real time detection of mine-like objects
within sidescan imagery of the seabed. The procedure runs on a single Pentium
processor contained within a 850 kHz sidescan FM sonar mounted on an AUV. The
sonar sends the target information and mine images via an acoustic modem to the surface
ship for real time classification by an operator. There are three characteristics of the
fuzzy detection method that differentiate it from algorithms developed by CSS, Raytheon
and Lockheed.

e The fuzzy detection method does not require training.

e The fuzzy detection method operates in a real time mode.

e The fuzzy detection method requires minimal processing. The procedure runs on the
same signal CPU sonar processor that is executing the correlation processing, image
construction and data storage functions of the chirp sidescan sonar. Minimal

processing keeps sonar power consumption low.

The processing flow of the fuzzy detection method includes a calculation of the
average scattering function, ping by ping shadow segment detection, and a fuzzy logic
clustering / fuzzy logic detection procedure. The procedure was tested on sonar data
collected during both the Fleet Battle Experiment — Hotel Rehearsal (June 2000) held off

the coast of Dania Beach, FL, and the Fleet Battle Experiment — Hotel (August 2000 —
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September 2000) held off the coast of Panama City, FL. The test data sets totaled
393,000 m” of side scan imagery with a total collection time 3 hours and 19 minutes. The
detection percentage for mine-like objects was 100% (64 detections / 64 total mine-like
events), while the number of false alarms logged by the algorithm totaled 19. Included in
the detected mine-like targets were low acoustic signature objects such as the Manta mine
and Rockan mine.

Florida Atlantic University’s OEX-Drake AUV relays target information from the
onboard chirp sidescan sonar to the surface support ship via an acoustic modem. The
AUV may request target information such as target position and target membership from
the sonar and/or may request the images of the detected targets. Operators on the surface
ship supported the AUV can review the information as the AUV is conducting the search
and can immediate classify the detected targets, thereby accelerating the response time

for distributing tactical information and for mine neutralization.
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