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A. Parties

The project is a relationship between the Lawrence Livermore National Laboratory (LLNL) and
CENTRA Technology, Inc.

B. Project Scope

University of California
Lawrence Livermore National Laboratory
7000 East A venue, L-795
Livermore, CA 94550
Dr. Lawrence C. Ng 925-422-8741
CENTRA Technology, Inc.
19-C Crosby Drive, Suite 350
Bedford, MA 01730
Dr. Harold Rosenbaum, 617-275-4444

The scope of this research is to develop a shallow water sonar system designed to detect and
map the location of objects such as hazardous wastes or discarded ordnance in coastal
waters. The system will use high frequency wide-bandwidth imaging sonar, mounted on a
moving platform towed behind a boat, to detect and identify objects on the sea bottom.
Resolved images can be obtained even if the targets are buried in an overlayer of silt.
Reference 1 ( also attached) summarized the statement of work and the scope of
collaboration.
The specific technical objective of this research was to develop and test a prototype system
that is capable of: (1) scan at high speeds (up to IOm/s), even in shallow water (depth to ten
meters), without motion blurring or loss of resolution; (2) pr�duce images of the bottom
structure that are detailed enough for unambiguous detection of objects as small as 15cm,
even if they are buried up to 30cm deep in silt or sand. The critical technology involved uses
an linear FM (LFM) or similar complex waveform, which has a high bandwidth for good
range resolution, with a long pulse length for similar Dopper resolution. The lone duration
signal deposits more energy on target than a narrorer pulse, which increases the signal-to­
noise ratio and signal-to-clutter ratio. This in turn allows the use of cheap, lightweight, low
power, piezoelectric transducers at the 30-500 kHz range.
The division of responsibilities and the assignment of tasks are as follows: The Andreyev
Acoustics Institute (AAI) is responsible for the design, laboratory testing, construction of
the prototype and field experiments; LLNL is responsible for the technical evaluation of the
experimental results as well as providing technical direction where needed; the
Defense Group Inc., or now the CENTRA Inc., is responsible for the project coordination
and ensuring that the capabilities and design of the prototype meet market needs.
A two phase program, with a production decision at the end of phase one, was proposed.
Phase one to last about 18 months, involved the design, production, and testing of a
prototype system. Phase two, to last .about 36 months, would involve initial production of
systems in Russia for sale or use to provide survey services to the global market. Phase one �









Final Report TC-1130-95 

(+] 1,1 0 R K Screen -Deteetion of objec:ts: pass 1 · · · · ·· 

Page5 

(Savel [?l C>O 

Fig. 7 A working screen during test showing detection of two FPRs (top and bottom) and a 
valve located at the middle. 

In general smaller objects with a sonar cross section of less than 50cm were unable to detect 
with high probability because of multiple reflections from the rough lake bottom masked the 
signa1 location of the true buried objects. For example Fig. 8 shows 4 consecutive images for 
the 2D scanning. These figures indicate the complex bottom structure of multiple reflected 
signals. The figures also show that the sonar response is not repeated between consecutive 
processing periods, therefore the bottom structure was rather complex. 
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