O 000 OO 0

WO 02/14895 A3

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
21 February 2002 (21.02.2002)

PCT

A0 O O

(10) International Publication Number

WO 02/14895 A3

GO1S 5/14

(51) International Patent Classification’:

(21) International Application Number: PCT/US01/25365

(22) International Filing Date: 13 August 2001 (13.08.2001)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

09/640,129 16 August 2000 (16.08.2000) US
(71) Applicant: HONEYWELL INTERNATIONAL INC.
[US/US]: 10t Columbia Avenue, P.O. Box 2245, Morris-

town, NJ 07960 (US).

(72) Inventors: ELGERSMA, Michael, R.: 10715 45th Av-
enue No., Plymouth, MN 55442 (US). MORTON, Blaise,
G.; 1625 Eagle Grove Court, Wheeling, 1L 60090 (US).

(74) Agents: CRISS, Roger, H. et al.; Honeywell International
Inc., 101 Columbia Avenue, P.O. Box 2245, Morristown,
NJ 07960 (US).
(81) Designated States (national): AE, AL, AM, AT, AU, AZ,
BA, BB, BG, BR,BY, CA,CH, CN, CR. CU, CZ, DE, DK,
DM, EE. ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL,
IN, IS, JP,KE.KG, KP, KR, KZ,LC, LK, LR, LS, LT, LU,
LV, MA, MD, MG, MK, MN, MW. MX, NO, NZ, PL, PT,
RO, RU, SD, SE, SG, SL SK, SL, T}, TM, TR, TT, TZ, UA,
UG, UZ, VN, YU, ZA, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS. MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM. AZ, BY, KG,KZ, MD, RU, T], TM), European
patent (AT, BE, CH. CY, DE. DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

[Continued on next page]

(54) Title: SYSTEM, METHOD, AND SOFTWARE FOR NON-ITERATIVE POSITION ESTIMATION USING RANGE MEA-

SUREMENTS

Y 120

RECIEVER

{ 0

CLOSED~-FORM
POSITION ESTIMATOR
R

PROCESSOR

W

SOFTWARE

140

l
—

ITERATIVE
POSITION ESTIMATOR

130

VEHICLE MANAGMENT

PROCESSOR SYSTEN

lw l:
o

SOFTWARE

(57) Abstract: The typical global positioning system
(GPS) estimates the three-dimensional, global position of
a radio receiver and associated vehicle, such as an aircraft,
using the range measurements between the radio receiver
and a set of earth-orbiting satellite transmitters. Estimating
the position of the receiver from these range measurements
generally entails using an iterative calculation process,
which computes a series of position estimates, with each
successive estimate converging with increasing accuracy
toward the actual receiver position. This iterative approach,
however, is not only time consuming, but sometimes fails
to converge toward the actual receiver position. Though
others have tried to solve these problems, their approaches
either fail to consistently converge on a single solution or
give multiple solutions. Accordingly. the inventors devised,
among other things, new non-iterative methods, for using
range measurements to estimate position. One exemplary
position-estimation method entails receiving a set of two or
more range measurements; defining an error function based
on the set of range measurements, with the error function
having only one local minimum; and then determining
a position estimate based the one local minimum of the
error function. This and other exempiary embodiments
of the invention promise to reduce the time for computing
position estimates.
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