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Ballston Metro Abstract

Low power sensors are used to detect chemical, biological, nuclear, thermal and mechanical

vibration activities in covert environments. A concept was developed to communicate directly

between low-power randomly located sensors to a satellite or a constellation of satellites. The

sensors are dropped or otherwise positioned in uncontrolled or unfriendly environments and are

capable of detecting the required parameters. The self-powered sensor package can be

camouflaged in many shapes and positioned at random in unsuspecting arrangements. The sensors

operate independently and may relay the same information to create a built-in redundancy. The

damage or discovery of some of the sensor packages will not affect the transfer of the required

Contact \ information, as the remainin_g sensors will transmit the same information. The sensors use scanning

. antennas to access the satellite(s) from the random locations and can also be arranged in an ad-hoc

Information network. The antennas have hemispherical coverage and use small phased arrays with relatively

high gain and narrow beam width, operating at a high frequency, such as Ka-band. The array beam

is continuously scanned within the expected angular range of the satellite(s) with a pre-set dwell

D q time at each scanning position, and transmits the coded sensor data in all scanning directions. The

r. _Ran y K Avent geostationary or moving low-earth-orbiting (LEO) satellite(s) will receive the data when the array

Chair . beam is in the direction of the satellite(s). This data acquisition by the satellite is performed

randy.avent@gmail.com without the need for satellite tracking by the sensor. The hemispherical coverage can also be

339 223 8886 achieved using a low-gain hemispherical-beam antenna, in which case the sensor power has to be

enough to compensate for the low gain of the antenna. The low gain antenna solution is

appropriate for lower frequency operation. The concept has applications in homeland security,
counter-terrorism and combat operations.
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