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Drone Detection Using DTV-Based Passive Radar System
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Abstract

Despite increasing threats from hostile drones, the conventional active radar system remains inappropriate for urban surveillance
purposes. The digital video broadcasting-terrestrial (DVB-T) signal exhibits a wide bandwidth and high transmit power compared with
FM or WiFi signals, and hence enables the design of simple, low-cost passive radar with wide coverage areas. In this paper, a DVB-T
system is employed to construct a passive radar surveillance system, and its performance is assessed experimentally in terms of detecting
airplanes and small drones. For this purpose, a simple passive radar is implemented using high-gain antennas and low-cost RF receivers.
After the DVB-T signals received through passive channels are processed, target-detection scenarios are carried out for flying airplanes
and drones.
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Table 1. Simulation model for aircraft target detection.

Distance to target 6 km
Target speed 450 km/h
RCS 15 dBsm
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Fig. 7. DTV based passive radar system implement.
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Table 2. Experimental parameters.

Parameter Value
Sampling frequency 8 MHz
Carrier frequency 659 MHz
Transmit power 4 kW
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Fig. 13. Range-Doppler map for flying drone target from
DTV passive radar.
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