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High Bandwidth and Low Noise
The GSS engineers required high performance gyros that delivered enough bandwidth
to accommodate the high-speed delivery of data to the sensor servo. High bandwidth is
very important for closing a high-speed servo control loop. The fast response level and
higher bandwidth are essential for the high-speed data transfer required to accomplish
the stabilization and precision pointing of the C520 platform.4

FAST FACT
Specifying a gyro with a
low noise signal eliminates
interference in the operation
of a servomotor.

FAST FACT
The majority of high speed
gimbals use gyros to
determine how quickly
the unstable platform is
moved about each axis of
stabilization, and command
servomotors to counteract
that rotation by moving
an equal amount in the
opposite direction.

To enable the GSS gyro-stabilized platform to accommodate film or video cameras
shooting high frame rates at 4K resolution or higher, the sensor system also required
gyros with very low noise levels. A low noise signal was necessary for a precise line
of sight control vital to this cinematography product and eliminates interference in the
operation of the servo.
The C520 gyro-stabilized platform uses three DSP-1750 FOGs, one for azimuth
axis, one for the elevation axis, and one for the roll axis. The angular roll signal in
each gyro is used in the platform’s control loops for each axis to drive the voice
coil actuators that counter any angular disturbance from the external environment.
This closed loop control system requires the gyros to provide high-speed delivery of
angular rate data into the system to provide immediate feedback to the controller.
With an abundance of angular rate sensors available on the market, the major point
of concern to the developers at GSS was finding sensors with low noise levels and
high bandwidth that were commercially available. The levels of performance needed
are typically considered tactical grade and restricted by EAR regulations (Export
Administration Regulations) or ITAR protected (International Traffic in Arms
Regulations), both of which are administered by the U.S. Government.
For the cinematographic application of the C520 platform, it was essential that
non‑ITAR, non-EAR restricted sensors be used for stabilization. There are many
desirable locations in the world that have not been filmed due to these restrictions. But
without sensors of this quality, aerial imagery of choice locations cannot be obtained
to a level that the global cinema market would accept. The KVH DSP-1750 fiber optic
gyro offers the right balance of high performance, low noise, low drift without export
restrictions.
Another challenge faced by GSS was the gyros needed to be compact and have small
circuit boards. The tethered design of the DSP-1750 gyro offered engineers at GSS
the design flexibility to locate the 1.7" diameter optical sensor directly on the sensitive
axis, while the control circuit cards can be integrated elsewhere.

Conclusion
The success of any design is determined by its reception in the targeted market. GSS’s
introduction of its C520 gyro-stabilized platform was enthusiastically received by
the film industry, in particular when it became the launch partner of Teton Gravity
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Research, an award-winning action sports production company known for
its athlete-driven productions in the world’s most demanding environments.
According to Todd Jones, Teton Gravity Research’s co-founder, the GSS
C520 platform “has the potential to redefine aerial cinematography at the
highest levels of filmed entertainment and reshape the way we see motion
pictures.”5

KVH’s DSP-1750 Fiber Optic Gyro
(FOG) provides the ideal combination
of high performance, low noise, high
bandwidth, integration flexibility, and
affordability to accommodate all of the
design requirements of the GSS sensor
system.

See David Strong of Gyro Stabilized
Systems, LLC discuss their gyrostabilized platform and KVH’s fiber optic
technology.
http://youtu.be/vxl6CZ1ImlU.
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About KVH Industries
KVH Industries, Inc., is a premier manufacturer of high performance sensors and
integrated inertial systems for defense and commercial guidance and stabilization
applications. KVH is also a leading manufacturer of solutions that provide global
high-speed Internet, television and voice services via satellite to mobile users at sea,
on land, and in the air. An ISO 9001-certified company, KVH is based in Middletown,
Rhode Island, U.S.A., with facilities in Illinois, U.S.A., Denmark, Norway, Singapore,
the U.K., the Philippines, Belgium, Holland, Cyprus, and Japan.
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