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Abstract

The passive emitter location method using TDOA and FDOA measurements has higher accuracy comparing to the
single TDOA or FDOA based method. Moreover, it is able to estimate the velocity vector of a moving platform. Recently,
several non-iterative methods were suggested using the nuisance parameter but the common reference sensor is needed
for each pair of sensors. They show also relatively low performance in the case of a long range between the sensor
groups and the emitter. To solve this, we derive the estimation method of the position and velocity of a moving
platform based on the Gauss—-Newton method. In addition, to analyze the estimation performance of the position and
velocity, respectively, we decompose the CRLB matrix into each subspace. Simulation results show the estimation
performance of the derived method and the CEP planes according to the given geometry of the sensors.
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Fig. 3. The geometry of the sensors and the moving
emitter(1, 2, and 3 positions).
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Table 1. Position & velocity of the emitter.

ke z[m] ylm] xlm/s] ylm/s]

1 -5000 15000 200 0

2 0 15000 200 0

3 5000 15000 200 0
E 2. FAck R ¥ HE (RExXA 1)

Table 2. Position & velocity of sensors for the scenario 1.

FAY HE x;[m] y, [m] x'i[m/s] z}i[m/s]
1 -3000 0 300 0
2 0 0 300 0
3 3000 0 300 0
E 3 A R ¥ &k (BE8xAH 2

Table 3. Position & velocity of sensors for the scenario 2.

FAE HT z,[m] y; [m] zl[m/s} y7 [m/s]
1 -3000 0 300 0
2 0 5120 300 0
3 3000 0 300 0

2 AASGH o] w 1§ 33 Zo] AR HE AS
AR, 2, 3H AR ANA Zzke] FAANRE =E561%
ot 27138 AAgEe] 1% MSE (mean square error)
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[m] [m/s]
(c) (d)
J% 4 CRLB d2e 737 2o St x|t £ FH Z1f, W53l 53|l 42 (o) HxFE FY 2ot 2
AEF, (b) HEHE FEZot RAIER, BheSls 10212l 29 (o) fIRI=E £ 2ot 2AER, ) &

THE FHZDICL QAIERY,

Fig. 4. The estimates of the position and velocity of the moving emitter by the subspace decomposition of the CRLB
matrix, in the case of 5-terations: (a) the estimates of the emitter positions and its error ellipse, (b) the
estimates of the emitter velocities and its error ellipse, in the case of 10-iterations: (c) the estimates of the
emitter positions and its error ellipse, (d) the estimates of the emitter velocities and its error ellipse.

M 104 CEF for position estimation M 104 CEF for velocity estimation
5 300 5 20
4 4 18
1260
3 3 16
2 2 14
200
1 1 12
Eon 150 Eon q 10
-1 1 &
100
-2 2 5
-3 3 4
50
4 -4 2
-4 -4
k] 0 5 v k] 0 5 v
4 4
[m] 10 [m] 10
(a) (b)

gl 5 REx4 10iMe ol Mool x| ¥ £E CEP W (a) AMlae HAIZE, b) Mo HTHE.
5. The resultant CEP planes: (a) the position, and (b) velocity of the moving emitter in the case of geometry
in Table 2.
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M 104 CEP for position estimation ¥ 104 CEP for velocity estimation
=} 300 ) 20
1 4 18
250
3 3 15
2 2 14
200
1 1 12
ED 150 EO0 10
-1 -1 ]
100
2 2 5
-3 0 3 4
4 4 2
= i 5 v % i 5 v
[m] w10 [m] 10
(@ (b)
a8 6 227 20lMe| olF ASfel x| ¥ £ CEP BH (a) MS AXZEE b) Mo HTHE,
Fig. 6. The resultant CEP planes: (a) the position, and (b) velocity of the moving emitter in the case of geometry
in Table 3.
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