


Air Force Requirement

The Air Force has a requirement for a rugged, lightweight,
low power, man-mounted head orientation sensing system
capable of operating in electromagnetic fields up to 200 V/M
with one degree resolution and accuracy, with a minimum
of 60 updates per second over a Universal Serial Bus (USB)
interface or other suitable standard interface for a three
dimensional (3-D) audio display system.

SBIR Technology

Under a Phase Il SBIR contract, Appareo Systems developed
the Head Attitude Tracking System (HATS), a head-mounted
system based on an ultrashort baseline (USBL) Global
Positioning System (GPS) receiver and a miniaturized tightly
coupled GPS Inertial Navigation System (GPS/INS). This
combination yields a product that meets the Air Force’s
weight and size targets while providing reliable heading
reference in any outdoor environment.

HATS provides the first viable solution for measuring the
dismounted warfighter’s head position and attitude and
avoids implementation
challenges and technical
shortfalls of earlier systems,
including fixed-reference
(beacon) and magnetometer
based solutions which may
be impractical to implement
in theatre and suffer from
performance degradation when in close proximity to strong
radio frequency emitters (e.g., radar, communications
systems) and ferrous metals.

At the heart of HATS is Appareo’s NaviCube INS technology.
The NaviCube is a Microelectromechanical Systems

(MEMS) based system that relies on miniaturized gyros,
accelerometers and a magnetic compass to gather attitude
information. This INS, which is more accurate than any other
MEMS based system on the market, weighs 1.44 ounces and
is less than one cubic inch in size. This INS is tightly coupled
with the Ultra-Short-Baseline (USBL) GPS to provide an

ideal platform to support diverse man or vehicle mounted
applications.
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Potential Air Force Application

HATS technology will have a significant impact on several
aspects of the operations of the Air Force and the other
military services. Because of the versatility of the HATS
NaviCube as a compact, lightweight guidance system and
the relative ease of integration with existing and future
systems, Appareo sees the potential for significant expansion
beyond the original scope of the project. HATS could find
use in guiding paratroopers (e.g., High Altitude-Low Opening
(HALO) and High Altitude-High Opening (HAHO) guidance),
dismounted warfighters, unmanned aerial and marine
vehicles, and future weapon systems.

This head-mounted equipment could be integrated with
hearing protection units in order to both protect the

hearing of the user and to provide auditory localization

cues to enhance personal safety in very loud and potentially
hazardous conditions, such as airfield flight lines and aircraft
carrier decks. Upon integration with a 3-D audio display
system, the unit would give flight line and flight deck
personnel cues regarding aircraft location and would give
dismounted special operations personnel cues on location of
enemy fire or other information while protecting their hearing.

Company Impact

"The SBIR has already had a significant impact on the

growth and sales of Appareo Systems and will continue to
do so in the future,’ said Barry Batcheller, Appareo Systems
President and Chief Executive Officer. “In addition to the
revenue generated directly for the SBIR program, Appareo
has been able to use several of the components of the HATS
system in other projects, including its new ALERTS Vision
1000, a lightweight Flight Data Management (FDM) device
for light and legacy aircraft, developed in conjunction with
Eurocopter. Additionally, Appareo has secured projects with
the US. Army and Ultra Electronics (UK) that will be based on a
multifunctional unit called the GAU 3000, which relies heavily
on technology developed for the HATS project”

"Currently, the revenue secured by Appareo Systems as a
result of this SBIR is in excess of $1 million, with total received
and committed revenues exceeding $3.2 million. Moreover,
Appareo Systems has leveraged core technologies from this
SBIR project for significant commercial gain. Not only has the
program allowed us to build on our proficiencies in the fields
of inertial navigation and guidance, it has also resulted in a
product platform that has the potential to be transformative.
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