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...specializing in signal processing and active noise control I

¢ SSC uses electronic noise reduction About SIgnal SYStemS Corporation

technology to design solutions in active
noise control, acoustic surveillance,
speech enhancement and interference
rejection.

Established in 1995, Signal Systems Corporation (SSC) is a high-
technology, small business specializing in services and products for
communications and acoustic systems. Many of our projects are
o Our mission is to revolutionize the related to active noise control -- a technology for canceling unwanted
noise, vibration and other signals. We also specialize in services and
S software products for acoustic systems through innovative signal
commercializing our state of the art processing and real-time control solutions.

acoustic processing technologies.

practice of noise control by

Our customers value SSC's rigorous engineering approach coupled

* SSC has developed state-of-the-art with the best real-time software design talent available. Eighty per
signal processing solutions for more cent (80%) of our technical staff hold advanced engineering degrees
than two dozen government and and more than 50% have been developing signal processing systems
commercial customers. for at least ten years.

e Our technical staff has written over At SSC, we combine a deep understanding of advanced technology
50,000 source lines of code for real-time with exceptional skill in bringing our customer’s perspective to new
applications. projects. We bring these strengths, together with our proven

practices of software development, to create solutions that are
changing the state of the art.

Technical Specialties and Services

Products and Other Signal Processing Algorithms  Engineering Capabilities
Services

¢ Active Noise Cancellation ¢ Acoustic surveys

¢ Ground Vehicle Sensors ¢ Adaptive Noise and Interference ¢ System design

Reduction ¢ Realtime embedded controller
¢ Unattended Ground Sensors ¢ Source,Receiver and Target development

Localization ¢ System integration and test
¢ Active Noise Programmable ¢ Adaptive Beamforming installation at customer facility

Controllers ¢ High Speed DeltaSigma Data
Conversion

Applications for any setting
System Development

¢ Industrial
¢ Acoustic System Engineering ¢ Military
¢ Control System Design ¢ Land
¢ Architecture Analysis and System ¢ Air
Design ¢ Underwater
¢ Software Development
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Acoustic Signal Processing for Air ASW

SSC has also performed significant innovative work in the field of
Acoustic Signal Processing for the U.S. Navy and is a recognized expert
in distributed acoustic signal processing for Air Anti-Submarine Warfare

(ASW).
Our work includes space-time
development, multi-static signal
Our software /4 localization and track-before-detect processing.
being used by
the U.S. Army
and Navy to
detect, C/‘?SSIW noise reduction for sonobuoys.
and localize
sources of
acoustic noise.

We have developed a Sonobuoy Stabilization Program to improve target
tracking in an unstable sensor field. Our work in Non-Traditional Scatter-
ing has led us to develop powerful automatic detection localization, classification and screening tools.
We have developed unique and highly innovative algorithms for adaptive beamforming and adaptive

adaptive
processing,

algorithm
hypothesis

processing,
multiple

Acoustic Surveillance Systems Development

| SSC introduced innovative methods for source and target localization when the sensor locations are
not precisely known. This work has applications to numerous distributed sensor fields that cannot use
GPS at every node.

We develop algorithms and software for underwater and battlefield acoustic surveillance. SSC
offers state of the art technology in adaptive filtering to reduce noise and interference, high
resolution time frequency analysis for signal classification, and multiple hypothesis tracking to
localize sources when receiver locations are not known.

Surveillance Function

SSC Technology Features

Benefit

Detection

Space-time adaptive proc-
essing and adaptive noise
reduction technology that
eliminates noise and inter-
ference

Detection rate improve-
ments of at least 300%
demonstrated on numerous
surveillance systems. Im-
proved multi-static, multi-
look detector in high false
alarm environments.

High Resolution Time Frequency Analysig

Classification

High resolution time fre-
quency analysis

Proven ability to extract
physics based features use-
ful for classification.

provides improved classification ability.

Localization

Multiple hypothesis tracking
for sensors and sources
with uncertain locations.
Track-before-detect
processing

Improved localization accu-
racy without power consum-
ing sensor positioning com-
munication.




Active Noise Control for Smart Materials

For the past several years, SSC has been developing active noise cancellation

systems for acoustic composite tiles. We also developed a real-time 48 channel |
controller using programmable DSP’s. This system was integrated into a smart |,
skin that was demonstrated underwater. Our control system designs are based on |7 &

hierarchical approaches. We are currently investigating on-line evolutionary
techniques for fully adaptive control systems that change sensor and actuator
configurations as well as filter coefficients. These systems promise to define the
state of the art in affordable and effective controllers for intelligent materials.

We are currently developing a 72 channel active noise control system using
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SSC uses statitheart DSP for active
control .

programmable DSP’s networked together to control a smart materials-based sleeve. The control electronics
are integrated with the rest of the smart material, including sensors, signal conditioners, processors, power
amplifiers and solid state actuators. The active noise control system contains processing resources with over

16 Billion Operations Per Second capability.

Ground Vehicle Acoustic Sensors

SSC is a pioneer in Platform Noise Reduction (PNR) technology.

We have developed fully automated acoustic sensor systems that
incorporate noise cancellation technology to reduce platform
noise, while providing detection, localization and classification of
il acoustic targets. Our Vehicle Acoustic Warning and Surveillance
1 (VAWS) system performs all acoustic sensor functions and incor-
porates innovative noise reduction technology to improve sensor
ranges by up to 300%. Our second generation real-time VAWS
subsystem has been integrated on four different ground vehicles

and tested with real targets. Recently demonstrated capabilities include multi-vehicle networked detection

and tracking, while on the move.

Unattended Acoustic and Seismic Ground Sensors

SSC is leading a DARPA-sponsored team that has successfully developed ultra-low power acoustic detec-
tion and localization sensor node prototypes using custom analog and digital Very Large Scale Integration

(VLSI), Micro Electroi Mechanical Systems (MEMS) technologies and innovative
acoustic enclosures. As a result, the Program has achieved more covert and
longer endurance unattended ground sensors.

Under the Smart Mic Program, SSC has successfully developed technology to :

significantly reduce wind noise through passive and active means. We have also
integrated 4 MEMS microphones with signal conditioning electronics into a small
(<0.25 in? chip), low power (1.5 mW), relatively inexpensive package, which lends
itself nicely to vehicle applications. We have demonstrated remarkable bearing
accuracy using a small aperture array of these very rugged and affordable MEMS
Sensors. Waterproof designs are in fabrication.

MEMS Acoustic Sensor
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Embedded Systems Development

877 Baltimore Annapolis Blvd. Real Time processing can be achieved using in-house
Suite 210 DSP’s programmed in C or assembly using the Code
Severna Park, MD 21146 Composer software development environment. A VME
Phone: 410431-7148 based PowerPC running VxWorks with a Sun
Fax: 410431-8884 Workstation also is available as well as cPCl Power

Email: info@signalsystemscorp.com PC’s running the Integrity real-time operating system.
New acoustic front end acquistion and DSP processing
chips are available in-house, suitable for developing low

. cost noise and interference reduction products based on
Visit SSC on the Web e A o
Our website provides more
information about SSC including
publications authored by our Testing Facilities
technical staff, resumes of key
personnel and our latest products SSC has a comprehensive inventory of equipment to
and research results. We also support all aspects of acoustic signal processing
maintain links to interesting projects. Our hardware and software resources are
reading and current research in available for remote field testing, in-field data
active noise control. acquisition, algorithm development, data analysis and
www.signalsystemscorp.com TSI Sl PeesEelg)

Research and Development

Some projects currently in progress:

¢ Platform Noise Reduction

¢ Multi-Static Signal Processing Integrated Anti-Submarine

Warfare SSC applies its expertise tglother

control applications including:

¢ Air-ASW Full-field Scattering
+ Robotic Manipulators

¢ Intelligent and Robust Noise Interfaces for MEMS Acoustic

Sensors + High Speed Machine Tools
¢ Advanced Extended Echo Ranging ¢ Fiber Optic Communications
Optimization

¢ Low-Power Sensitive Sensors

¢ Air ASW Environmental Characterization Using Tactical
Sensors




