©
L

(12)

United States Patent

Mathews et al.

US007149625B2

US 7,149,625 B2
Dec. 12, 2006

(10) Patent No.:
45) Date of Patent:

(54)

(76)

")

@
(22)

(65)

(60)

(1)

(52)

(58)

(56)

CKE

A R

METHOD AND SYSTEM FOR DISTRIBUTED
NAVIGATION AND AUTOMATED
GUIDANCE

Inventors: Michael B. Mathews, 10725 - 126th
Pl. NE., Kirkland, WA (US) 98033;
Poul T. Lombholt, PMB 256 - 2373
NW. 185th, Hillsboro, OR (US) 97124;
William A. Littlewood, 438
Massachusetts Ave., Apt. 416,
Arlington, MA (US) 02474

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 379 days.

Appl. No.: 10/158,223

Filed: May 29, 2002

Prior Publication Data

US 2003/0060973 Al Mar. 27, 2003

Related U.S. Application Data

Provisional application No. 60/295,084, filed on May
31, 2001.

Int. Cl1.

GO1C 21730 (2006.01)

GOIC 21/32 (2006.01)

US.CL ... 701/209; 701/200; 701/201;

701/213;340/995
Field of Classification Search 701/209,
701/200, 201, 205, 96; 73/178.12; 340/991,
340/993, 995.18, 995.2, 995.24

See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

5,331,561 A * 7/1994 Barrett et al. ............... 701/205

5,504,482 A * 4/1996 Schreder ................ 340/995.13

5,625,556 A *  4/1997 Janky et al. ................... 701/1

5,802,492 A * 9/1998 DeLorme et al. ........ 455/456.5
Navigation | — 610

Information
Service

&

2\
2
2]

2

N

reless; Network

Vehicle Dispatch
Center

L
609 —J

602
RM10
RM11

606
A

Point of
Interest

RM12
Mv4

5,810,392 A *  9/1998 Gagnon .........c.eeeeeueee 180/268
5,865,463 A *  2/1999 Gagnon et al. ... 280/730.2
5,948,040 A *  9/1999 DeLorme et al. ........... 701/201
5,951,620 A * 9/1999 Ahrens et al. ... ... 701/200
5,955973 A * 9/1999 Anderson ......... ... 340/988
5,971,432 A * 10/1999 Gagnon et al. ... 180/268
5,987,381 A * 11/1999 Oshizawa ......... ... 701/209
5,991,676 A * 11/1999 Podoloff et al. ............ 177/144
6,009,403 A * 12/1999 Sato ..cccevvrvinriniirineeeenennn. 705/6
6,070,124 A * 5/2000 Nimura et al. .............. 701/211
6,075,467 A * 6/2000 Ninagawa ...... 340/995.14
6,076,041 A * 6/2000 Watanabe ................... 701/211
6,104,338 A * 8/2000 Krasner ................. 342/357.06
6,158,768 A * 12/2000 Steffens et al. ............. 180/237
6,169,515 B1* 1/2001 Mannings et al. ... 342/357.1
6,216,086 B1* 4/2001 Seymour et al. ............ 701/202
(Continued)

Primary Examiner—Cuong Nguyen

(74) Attorney, Agent, or Firm—Christensen O’Connor
Johnson Kindness PLLC

(57) ABSTRACT

The present invention provides for distributed navigation
and route guidance using networked computing devices. A
computing device may host one or more navigation func-
tional components. The location of a navigable object is
sensed and communicated to associated navigation compo-
nents in a communication network. The navigation compo-
nents collectively provide guidance information to a navi-
gable object controller. A navigable object controller directs
the movement of an navigable object using guidance infor-
mation to keep it on a specified route. The navigable object
controller interacts with the distributed navigation system
through an interface, which provides the appropriate pre-
sentation of guidance information and functions for the
particular type of navigable object controller (e.g., human-
machine interface, or system to system). The present inven-
tion provides the structures and methods for a flexible
navigation and guidance system supporting a variety of
network capabilities and computing devices using the same
software implementation.

51 Claims, 16 Drawing Sheets
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