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A Study on Three Dimensional Array Shape Calibration of
the Bottom Mounted Array by Iterative Least Squares
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This paper proposes an algorithm that estimates three dimensional array shape calibration about the
bottom-mounted sensor array, under the assumption that the active sources are in the far-fleld with
unknown positions. Under some assumptions, we calculate the sensor positions via an algebraic solutions of
a least squares problem that the linear equations are related to the sensor positions and directions of

arrival. We give examples of algorithm performance from both computer simulations and sea test. We also
illustrate the performance of sensor positions estimation as a function of time delay estimation variance and

the distribution of the localizing sources.
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Fig. 1. Amrival angle and the distance in the direction of source.
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Fig. 2, "he result of simulation to arrival angle error.

HAXISEIE OISH sUXDEE MulRd MIMO| 3XW ML £ &7 372

A (o1 BEA AASIHOIT () A NS o},
T2 () A 7)Re) o8 2AF Fjolr,

79 32 19 29) 24 9lo] d 30l BFol 00]
T PR AN 198 EEUNE dAskd %
Y Asoleh, 17 3& AR AASIAI Tistel 3
A AANA7 oF 192) RMS QRS FHAIch

3.2, g1
AN 71HE AF3] Y3kl AA HALEE Y
BlA}t v @A FRE 29 49 Zo) nAE EL

,,,,

Lo

20

g 10
Xim

A7 3. AT W A 240 et Hasy da

Fig. 3. The result of simulation to arrival angle errer and time

delay error.
=0l 4.2cm
9om === goneneeacs S '
49 99 149 198 cm

J# 4. MM 25 X
Fig. 4. Sensors structure for sea test.

002 2

Og 5. sakaE gt
Fig. 5. The result of sea test,



373 BREERIRR| AR23N M52 (2004)

sxol AHE Aol o oW S9e 448l 57)
o WAolA &5 doleiE YSsigod, 24 $4)
St 23dolth, YSH dolrie L& 45T Ty
g 7H0l, A 29 4UUAE Folo) DE Ads
At TR AL SVP HRE HESA Y]
et 27 QARS EFekgt. 19 5 S do|
B olg% AN 24 Adelth (o) AA AN
YAOIT (9 24T ANl

2% 5ol YA 13 3 fIxIAole) RMS 24}
= o 17000,

3.3. Sy 2

2 ol 60719 AME 7 Al AN
E A vl vhidsie] BjFHALS 393 Aol A
A Aol 175.5moln, A AajA) o Egol 7 9
& 7131 wide] ZAde] == sl st 22
2 el AL FAdol it gRket 7]@o] iRl Ak
B 7ldE olg3a midE MY SIE 29 &
B CWE o 831e] oF 609 oite] S FAIsHT

,,,,,,,
________

T : : -“"«é‘_
~ : : M
| OOCOTOCOCCE H

......
PR S SSRNERREN

ity
¥

¥ im) 3

100

“%
0 X [m)
Ozl 6. OjAIE M| 3y FHZIY
Fig. 6. Three dimensional array estimation of the buried array
$ensors.

Y{m]
b4
¥
$

e
&
¢

- I
@
&

._.¢_«
&
¢
@

R

2
3
4

5 | i i i i ]
o 20 40 60 80 100 120 140 160 180

X{m]

S8 7. E MM N Cioix
Fig. 7. A horizontal section of the buried array sensors.
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