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ABSTRACT

In this paper, an estimation of radar location using a single rotating UAV(Unmanned Aerial Vehicle) is
proposed. With a steady level coordinated turn, the UAV captures signals from enemy radars and sends
TOA(Time of Arrival) measurements and locations to a ground control station. It calculates TDOA(Time
Difference of Arrival) and estimates the location of the target based on LSM(Least Square Method) and
EKF(Extended Kalman Filter). Then, the UAV computes the center of the coordinated turn and flies to the
corresponding position. In the numerical simulation, accuracy around 1% is shown in the case where the
minimum distance between the UAV and the target is 40km. Also, as the turning radius of the UAV gets
larger, the probability of having a large error decreases. Therefore, it is expected that an accurate long-range
location estimation is possible at a low cost. Also, the proposed algorithm can be improved by applying other
estimation algorithms, or by additionally utilizing FDOA(Frequency Difference of Arrival), and AOA(Angle of

Arrival) values.
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¥ 1. UAV 32vH
Table 1. UAV parameter
UAV Parameter Value
Radius of Turn 3km, 5km, 10km
Average Speed 180km/h
Altitude 1.5, 2.5, 4.5km
Power T3hp
Maximum Duration
. 18h
of Flight
Maxi R:
amum .ange 120km
of Operation
Mass 427kg
2. Held Ieivle
Table 2. Radar parameter
Radar Parameter Value
PRI 100048
Pulse Width 0.5us
Azimuth Beamwidth 1.3°
RPM 12.5
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Table 3. Final estimation result

HE I53(km) RMSE(km)

3km (97.75, 97.31) 2.48
Skm (99.59, 99.55) 0.43
10km (100.61, 100.87) 0.74
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Table 4. Final estimation result
# % ol&5ghkm) RMSE(km)
1km (100.88, 100.86) 0.87
2.5km (100.87, 100.85) 0.86
4.5km (100.53, 100.81) 0.68
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Table 5. Final estimation result
% AS53h(km) RMSE(km)
10km (100.73, 100.99) 0.87
20km (100.84, 100.91) 0.88
30km (100.61, 100.87) 0.74
40km (100.33, 100.42) 0.38
50km (98.41, 98.44) 1.58
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