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BENEFITS

Customizable: Offers
protection to small or large
areas

Sensors

Impact and Trajectory
Detection System
Sensor pinpoints location of impacts and trajectory of
the projectile using piezoelectric polymer film

Low power requirements:
Requires minimal power for
the integrated panel
circuits, the external digital
processor and display unit
Adaptable: Functions over
wide environmental
extremes of temperature
and pressure, including in a
vacuum
Adjustable: Allows for
remote monitoring

Innovators at the NASA Johnson Space Center (JSC) have
developed an Impact and Trajectory Detection System that is
capable of determining the time and location of the projectiles impact
as well as the trajectory of the projectile. The building blocks of the

APPLICATIONS
Satellites

system are multilayer sensor panels covered with a piezoelectric

Spacecraft

polymer film that can be electronically daisy-chained and assembled

Tanks and Military Vehicles

to cover small or large areas. The film generates an electrical

Cargo Containers

potential at the place and time of impact, and the electronic circuitry

Storage Tanks and
Containers

within the multilayer structure detects this potential, thereby detecting
the impact. The system processes this raw data using a time

Weather Stations

discrimination analysis to determine the trajectory of the projectile.

Building Construction

Earth-based applications include situations where it is necessary to

Aircraft

quickly locate impacts to prevent or minimize danger from munitions,

Security Systems

hailstones, burglary tools, or vehicular collisions.

Protection Systems

This NASA Technology is available for your company to license and
develop into a commercial product. NASA does not manufacture
products for commercial sale.

technology solution

Accurate: Features reliable
impact and trajectory
detection on a wide variety
of surfaces

NASA Technology Transfer Program
Bringing NASA Technology Down to Earth

THE TECHNOLOGY
The Impact and Trajectory Detection System can indicate the time and location of an
impact and the trajectory of that projectile using piezoelectric polymer film and sensors.
The technology is designed so that the piezoelectric film covers the area of interest,
regardless of size. This film has the characteristic that when it is mechanically impacted,
it develops an electrical voltage, which can be detected. When a target area of concern is
covered by this film, it will give an indication of a projectile strike. By dividing the area
into pixels, and attaching sensors to each pixel, the impact location and time can be
obtained. A computer connected to the system communicates with the electronics,
processes the raw data, and displays the raw and processed data to the system user. The
system uses a communication and control subsystem that upon projectile impact,
performs a time discrimination analysis to determine the projectiles impacts location on
each panel layer and the direction or trajectory of the projectile. This information can
help in determining future safety measures and location placement for the area of
interest.
This system is light in weight and sensitive to a wide range of impact energies and
velocities. The sensor has been extensively tested and works well in vacuum conditions,
ambient conditions, or under pressure conditions and can exist passively through the
piezoelectric effect. The electronics do require power, but they typically consumes very
low wattage. Temperature limits have minimal effect on the piezofilm and the accuracy
of the film is almost 100 percent. Systems of this type could be useful in settings in
which the occurrence of impacts and/or the locations of impacts are not immediately
obvious and there are requirements to detect and quickly locate impacts to prevent or
minimize damage.

Prototype of the impact detection system after an
impact evaluation test.

PUBLICATIONS
Patent No: 7805276

The image depicts three individual images of the physical construction of a panel. The upper
image is a magnified cross-sectional view of the insulated layers of the panel. The lower left
image is a single wire construction of a square panel with a single power conductor and the
lower right image is an array of square panels with the effects of damage on the power grid.
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