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Motivation

A Small drones have become popular for aerial photography.
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Motivation

A What happens when you mount a radar on the dr@ne

WHAT STARTS HERE CHANGES THE WORLD 4
THE UNIVERSITY OF TEXAS AT AUSTIN

/ '!jl‘



Motivation

A Small drones have become popular for aerial photography.

A Radar imaging could provide complementary information and
extended operating conditions.

A Applications in scientific, agricultural, and environmental
monitoring.

A UAVSAR systems exist barte typicallytoo heavy and need to
be supported by large UAYE-3].

[1] Lynx, Sandia, 2000. [2] Koo et al., 2012. [3] NanoSARBYU, 2006.
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Objective

Developand demonstrate a loveost SAR systethat is
mountedon a smaltonsumer drone (DJI Phantom 2).

Scientific QuestionCan a lowcost, highresolution SAR
system be realized on a small consumer drone (whose
maximum payload is typically less thatb)?
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PulsON10 UWB Radar

A PulsON 410 (P410) radar by Time Domain Corporation.

A Board is 7.6 cm x 8 cm x 1.6 cm, weighs 58 grams, and can b
battery powered.

A Emits short pulses at a pulse repetition frequency of 10 MHz.

A Equivalent frequency bandwidth from 3.1 to 5.3 GHz centerec
at 4.3 GHz.

A USB interface to control radar and transfer range profiles.
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Drone SAR System

Raspberry Time A

1 Pi ~ Domain | "
Wi-Fi 000600
Computer Radar (VWbUU

Drone Radar
Control Control

SARsystemconsistsof P410radar RaspberryPi+ Wi-FiDongle helixantennasmounted
on aluminumground planes Entire system(includingcablesand batteries)weighsless

than 300g.

ll!‘; WHAT STARTS HERE CHANGES THE WORLD 8
/ THE UNIVERSITY OF TEXAS AT AUSTIN



Drone SAR Prototype Photos

Helix Antennas
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Helix Antennas

A Broadband Rurn helix antenna centered at 4 GHz.
A Supported by D printed mold.

A Aluminum ground planes.

A 1 righthand CP fofrx, 1 lefthand CP for Rx.
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Measurement Range Profiles

A Measured range profiles are real valued but finely
sampled in time.

A Use FFT to get the complex frequency response and
only keep data from 3:-5.3 GHz.

Raw Range Profile Frequency Response
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Validation on Corner Reflectors

A 4 smallaluminumtrihedralsaspoint-scatterertargets

A Rangeprofiles collected (at 20 Hz) by flying drone in a
straightline acrossmeasuremenscene

A Prominent persistentscatterersfacilitate rangealignment
for imageformation.
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Motion Compensation

Measurement Simulation
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A Range profiles show significant range migration.
A Align to closesscatterer

A Good agreement with poirscatterersimulation.
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Image Formation

A Frequency/angle data are placedkispace.
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reformat to unifornk,-k, space and take-D

Inversefast Fourier transform to obtain image.
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Resulting SAR Images

Simulation RailSAR DroneSAR
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A 3 focused scatterers. Cressnge smearing of
farthest scatterer due to neafield effects

IAR.

A Good agreement between simulation and +8
A More blurred result in droneSAR.
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Application to Other Targets
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A Trihedral is left in the scene for reference.
A Stationary vehicle and human targets.
A Able to generate SAR images of other targets.
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Application to Other Targets
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A Trihedral is left in the scene for reference.
A Stationary vehicle and human targets.
A Able to generate SAR images of other targets.
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Application to Other Targets
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A Trihedral is left in the scene for reference.
A Stationary vehicle and human targets.
A Able to generate SAR images of other targets.
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