Development of a VHF Radar for a UAV to do

Basal Imaging of the Ice Sheets
William Blake, John Ledford, Chris Allen, Carl Leuschen, Sivaprasad Gogineni,
Fernando Rodriguez-Morales, Lei Shi, Kevin Player
University of Kansas, Center for Remote Sensing of Ice Sheets

Platform Evolution

Ground based systems

2335 Irving Hill Rd., Lawrence, KS 66045

Advantages: High resolution over
small area. Good for initial/final

coverage.

Disadvantages: Small coverage
area, short range slow measurements

|

Manned Aircraft

Advantages: Medium resolution
over large area. Can accommodate

large, heavy payloads.

Disadvantages: Long flights over
the ice sheets lead to fatigue and

safety concerns for pilots.

|

Unmanned Aircraft

Advantages: Medium resolution
over a large area. Much less safety

concerns.

Platform

UAV Specifications
« 26 ft wingspan
* 75 kg payload

Disadvantages: Had to be designed « 1500 km range

and built from scratch as no

affordable options were available.

Smaller lighter payload

Radar Evolution

2006 MCRDS Radar

0.6mx05mx1.8m
~180 kg

2007 UAV Radar Design

q

< 8 mounts on wings for antennas + 1 nadir bay

Powered by a diesel engine and electromagneticaiigt to
not interfere with radar operations

Radar

Radar Specifications
*05mx05mx 0.25m
< 55kg
* 8 transmit antennas
* 25 W per antenna

« Distributed radar with digital
systems in payload and T/R modules
attached to antennas on wings

« Specially designed aerodynamic,
wide bandwidth, wide beamwidth
antennas

Previous generation radars deployed on
either ground based or large manned
aircrafts were big in size (0.6 mx 0.5 m
x 1.8 m) and heavy (~180 kg). These
radars were too large and heavy for the
UAV so a new radar design was
necessary.

Limited size and weight has pushed the
use of a distributed radar system where
the controls are generated in the main
payload area, whereas power amplifiers
and sensitive receivers are attached to
the antennas out on the wings

2008 UAV Radar

0.5mx05mx0.25m
<55 kg
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