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Fig. 1. Sketch of coordinate conversion.
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Table 1. Beacon position in geodetic coordinates.

e Abs X /m ZRIAAFR Y /m

BT H R (SRR 2437962.4 491988.7
K EELR R TS (S bR A bR 2437951.3 492003.8
PR i R = —11.1 15.1

R2 BRI E R R R

Table 2. Calibration results of array installation.
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Table 4. Recalibration results of array installation.
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Fig. 2. (color online) Trajectory and positioning scatter.
1.0 1.0
0.9 (2) 0.9
0.8 0.8
0.7 0.7
0.6 & 06
o 5
§&5 §05
X 04 X 04
0.3 0.3
0.2 0.2
0.1 0.1
0 0
—60 —40 —20 O 20 40 60 80 100 —100 —50 0 50 100
JbEAsFR X /m eI AeFR X /m
K3 XI5y J7 oA 18
Fig. 3. Histogram of X and Y Coordinate.
/r e T 60 Oy T —
3000 7 N . S |
/ i A S PR AR YL
2000 / NEDER 40 g R
= 1000 f \ £ 20—
s Vo .
& 0 R :
= —1000 R
& ]\ 7 —20
/
—2000 .
\\ / —40 > -t
—3000 N e (a) . (b)
—4000 —2000 0 2000 4000 —60 —40 —20 O 20 40 60
Jeli b7 X /m Jer PR X /m

4 SR VR U B A R S A

Fig. 4. Trajectory and positioning scatter after calibration.
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Abstract

Ultra short baseline (USBL) positioning system is widely used in underwater geophysical field survey, acoustic tow
fish positioning, and sea oil engineering The precision and accuracy are important technical indexes. Normally, people
often care about how to improve the precision of position, but there is no unified method about how to evaluate the
precision and accuracy. In most experiments, a beacon as target is moored on the seafloor using buoyancy, and survey
positions of the beacon repeatedly in a circle track. The waviness of positioning results is used to evaluate the precision,
which is analyzed by a statistical method. This paper analyzes the precision evaluation method based on error ellipse,
gives the theoretical formulations, and proves the relationship between observation data and error ellipse. This paper
also proposes a precision evaluation method of USBL positioning systems based on long baseline (LBL) triangulation,
using the obtained result as the true position to evaluate the accuracy of USBL which can offer suggestions to find
system error. Using multiple observations to increase redundancy, the precision is far greater than USBL positioning
method. Estimated positions can be used as the true ones to serve as a reference in evaluating the accuracy. If the
deviation between estimated positions using the USBL and LBL methods is larger than expected, the system needs to
be recalibrated. Finally, this paper processes the data from sea experiment. The actual sea trial is processed using the
LBL method proposed in this paper. Result shows that the precision of a fixed target is well reflected and the system
error is modified further, and thus improves the positioning precision of 0.2%. Result also shows that this method may

be of a great application value.
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PACS: 43.30.4+m, 43.60.Jn DOI: 10.7498 /aps.64.094301

* Project supported by the National High Technology Research and Development Program of China (Grant Nos.
2012AA091401, 2010AA093901).

1 Corresponding author. E-mail: zhengcuie@hrbeu.edu.cn

094301-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.094301

	1引 言
	2采用误差椭圆评价超短基线定位精度的方法分析
	Fig 1

	3一种基于长基线交汇的超短基线定位系统精度评价方法
	4实验数据分析
	Table 1
	Table 2
	Table 4
	Fig 2
	Fig 3
	Fig 4
	Fig 5


	5结 论
	References
	Abstract

