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Performance analysis of passive location by two airborne platforms

with angle-only measurements in WGS—-84
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(1. Department of Graduate Management, Air Force Early Warning Academy, Wuhan 430019, China;
2. Aerospace Early Warning Laboratory, Air Force Early Warning Academy, Wuhan 430019, China)

Abstract: In order to realize passive location to an emitter by multiple moving platforms practically, a
cross location with angle-only measurements by two airborne platforms based on WGS -84 coordinate
system was proposed. These rotational matrix used to transform line-of-sight from each own platform’s
coordinate system to common WGS-84 were derived,and then angle-only cross location was achieved as
the midpoint of common perpendicular line segment of two lines on different planes. At the same time,
using the 1st order Taylor expansion method, the error covariances by nonlinear transform of rotation and
cross location were derived which were used to filter a number of single position estimations to improve
positioning accuracy. By simulation, the main factors which affected positioning accuracy were analyzed
in-depthly, and the performance of single time location and by filtering were studied contrastively. The
results show the latter can improve precision obviously, and indicate the validation of the algorithm. The
conclusion can guide practical application.
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Fig.1 Cross location with angle-only measurements by two airborne

platforms based on WGS-84 coordinate system
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No. ay(0)/(°) r/km r/km RMSE/km
1 0(1.01) 42.5 157.5 240.15
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3 10(10.05) 44.5 156.9 9.93
4 15(15.03) 46.9 156.2 6.78
5 30(30.02) 57.9 152.5 4.38
6 45(45.01) 71.9 146.4 3.70
7 60(60.01) 86.9 138.0 3.50
8 75(75.00) 101.6 127.6 3.33
9 90(90.00) 115.4 115.4 3.35
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Tab.2 RMSE of passive location and scene configuration vs. L

Platform1 Platform2
No. L/km e/(°) r(r;)/km  RMSE/km
Longitude/(°) Latitude/(°) Height/m Longitude/(°) Latitude/(°) Height/m
1 50 1.09 120.76 25.64 3003.9 120.52 25.25 3002.0 103.1 5.38
2 85 1.08 120.85 25.78 3007.4 120.43 25.12 3004.3 108.7 3.85
3 115 1.01 120.92 25.90 3006.0 120.36 25.00 3001.8 115.4 3.30
4 150 0.91 121.01 26.04 3009.1 120.27 24.86 3003.5 125.0 3.32
5 180 0.79 121.08 26.15 3004.4 120.20 24.74 2997.7 134.5 3.42
6 200 0.70 121.13 26.23 3004.2 120.15 24.66 2996.8 141.4 3.55
7 250 0.45 121.26 26.43 3007.7 120.03 24.47 2998.5 160.1 3.98
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Tab.3 RMSE of passive location and scene configuration vs. D

Platform1 Platform2
No. D/km e/(°) ri(r;)/km  RMSE/km
Longitude/(°) Latitude/(°) Height/m Longitude/(°) Latitude/(°) Height/m
1 50 2.76 121.32 25.62 3002.2 120.83 24.83 3000.3 70.7 1.77
2 86 1.32 121.00 25.78 2955.7 120.52 24..99 2952.5 99.5 2.94
3 100 1.04 120.89 25.84 3002.3 120.39 25.06 2998.6 111.8 3.54
4 125 0.63 120.67 25.95 2999.1 120.18 25.17 2994.5 134.6 4.99
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