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Abstract: For a localization system, the TDOA (Time Difference of Arrival) measurement and AOA (Angle of Arrival) measurement
are often used for estimating target's positions. Although it is known that the accuracy of TDOA based localization is superior to that
of AOA based one, it may have a poor vertical accuracy in bad geometrical conditions. This paper, therefore, proposes a localization
algorithm in which the vertical position is estimated by AOA measurements and the horizontal one is estimated by TDOA
measurement in order to achieve high 3D-location accuracy. And this algorithm is applied to a GPS jammer localization systems
because it has a large value of the DOP (Dilution of Precision) when the jammer is located far away from the system. Simulation
results demonstrate that the proposed hybrid TDOA/AOA location algorithm gives much higher location accuracy than TDOA or

AOA only location.
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Fig. 1. Flowchart of proposed TDOA/AOA algorithm.

Positioning by Previous TDOA/AOA with LS
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Fig. 2. Localization result by TDOA/AOA based on LS.

Positioning by Previous TDOA/AOA with WLS
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Fig. 3. Localization result by TDOA/AOA based on WLS.
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Table 1. Comparison of location error according to the distance.

oAl aoa | EEA Al <+
TDOA/AOA | TDOA/AOA

% (CEP) | 4048 | 10578 3367 2756
Skm | =2(RMS) | 62837 | 12054 58809 3906
32U(SEP) | 63241 | 21876 59795 5263

S (CEP) | 97.15| 34823 11840 86.76
10km| =2/ (RMS) | 34339 | 10823 106.76 8453
3X-I(SEP) | 38225 | 49458 21569 143.17
S=%(CEP) | 19182 | 76709 26105 18228
15km| 5=2}(RMS) | 28633 | 13740| 12434 13032
32 (SEP) | 39369 |1027.75| 40456 279.74

% (CEP) | 37976 | 135167| 49667 32027
20km| =2 (RMS) | 34905 | 17652| 16697 17209
32-(SEP) | 63497 |1883.17| 76130 46920
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Table 2. Comparison of converging status according to the distance.
AnAA | AL
TDOA/AOA | TDOA/AOA
Skm | 326/155/1519 2000000 669133.10 2000000
10km | 154.1/17828.1 2000000 1968320 2000000
15km | 1646/114240 | 20000 20000 2000000
20km | 1294179/527 | 20000 20000 2000000
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Fig. 4. Comparison of 3D location error according to the distance.
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