United States Patent .9

Vincent et al.

US006028823A

6,028,823
Feb. 22, 2000

Patent Number:
Date of Patent:

(1]
(451

[54]

[75]

[73]

[21]
[22]

{51]
[52]
[58]

[56]

4,628,492 12/1986 Wimney
4,779,238 10/1988 Howard

GEODETIC POSITION ESTIMATION FOR
UNDERWATER ACOUSTIC SENSORS

Inventors: Harold T. Vincent. North Kingstown;
Sau-Lon J. Hu, Providence. both of
R.IL

The United States of America as
represented by the Secretary of the
Navy. Washington, D.C.

Assignee:

Appl. No.: 09/203,934

Filed: Dec. 2, 1998
Int. C1.7 GO1V 1/32
US. Clo e erencrnassenens 367/63; 367/43; 367/73

Field of Search 367/93. 63. 38.

367/59. 43. 73; 364/421

References Cited

U.S. PATENT DOCUMENTS

367/63
367/63

100

d

DETERMINE
JACOBIAN
MATRIX

! 200
OBTAIN
LEAST

OTHER PUBLICATIONS

Shahriar Negahdaripour (Undersea Optical stationkeeping
improved method) Dec. 14, 1990: pp. 321-337.

Primary Examiner—Christine K. Oda

Assistant Examiner—Anthony Jolly

Attorney, Agent, or Firm—Michael J. McGowan; Robert W.
Gauthier; Prithvi C. Lall

(571 ABSTRACT

A system and survey method for estimating the geodetic
position of acoustic sensors placed at fixed but unknown
locations on the seafloor is disclosed. Bottom mounted
sensors are surveyed using an extension of the well known
trilateration survey technique. i.c.. making ranging measure-
ments from reference points to the point to be surveyed. For
acoustic sensors. these ranging measurements are obtained
by transmitting an acoustic signal from a near surface
projector and making corresponding timing and/or position
measurements, requiring calcolation of the Effective Sound
Velocity. Bias errors are precluded from propagating to the
sensor coordinates by considering timing and sound velocity
biases. in addition to the sensor coordinates. as parameters
to be estimated.
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