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Figure 1 BO localization of two sensors
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Figure 2 Target is located inside the closed region formed by three sensors
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Figure 3 Optimal allocation form when the target is Figure 4 Target is located outside the closed region
located inside the closed region formed by four sensors formed by three sensors
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Figure 5 Optimal allocation form when the target is located outside the closed region formed by four sensors
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Table 1 Cases of sensor allocation (km)
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020} 4, S

0.18} ¥
0.16

GDOP (km)

0 50 100 150 200 250 300
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6 BT 4 SiRMEE GDOP
Figure 6 GDOP when the target is located in the closed region formed by four sensors
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Table 2 Cases of sensor allocation (unit: km)
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1 (—20,0) (0, —20) (20, 0) (0, 20) (0, 0)
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3 (—20,0) (0, —20) (20, 0) (0, 40) (0, 0)
4 (—20,20) (0, 0) (20, 20) (0, 60) (0, 20)
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0.5 1 250+
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é 040 é 200
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0 I L L I L 0 L L L L L L L L L
0 50 100 150 200 250 300 0 20 40 60 80 100 120 140 160 180 200
Steps Sensors (1)
7 TREEMXH GDOP 8 ®ERER GDOP S5&REHEMNAR

Figure 7 GDOP for different sensor allocation forms Figure 8 Optimal GDOP versus the number of sensors
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Optimal allocation of multi-sensor passive localization

WANG BenCai?*, HE You'!, WANG GuoHong' & XIU JianJuan!

1 Institute of Information Fusion, Naval Aeronautical and Astronautical University, Yantai 264001, China;
2 Unit 93286, People’s Liberation Army, Shenyang 110141, China
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Abstract To improve multi-sensor passive localization precision, the optimal allocation form of multi-sensor
bearing-only localization is analyzed from the perspective of the geometric dilution of precision (GDOP) of the
least squares (LS) algorithm. This paper indicates that whether the target lies inside the closed region formed by
the sensors or not, the optimal allocation is when each adjacent cut angle between a sensor pair is identical, and

all sensors are located on the border of the circle that has the target (which is also the origin of the coordinate
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system) as its center. When there is no restriction on the adjacent cut angle in the above allocation, the optimal
estimate of the LS algorithm in the sense of minimum variance can be acquired. When the LS algorithm achieves
the optimal estimate and the sensors present the optimal allocation, the respective consistencies are analyzed.
Simulation results verify the analysis of the optimal allocation form above, which can be used in multi-sensor
passive localization algorithms based on sensor management.

Keywords multi-sensor passive localization, optimal allocation, geometric dilution of precision, cut angle, con-
sistency, optimal estimate
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