a2 United States Patent

Rasmussen et al.

US007962281B2

US 7,962,281 B2
*Jun. 14, 2011

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

(54)

(735)

(73)

")

@
(22)

(65)

(63)

(60)

(1)

(52)
(58)

GENERATING AND SERVING TILES IN A
DIGITAL MAPPING SYSTEM

Inventors: Jens Eilstrup Rasmussen, San
Francisco, CA (US); Lars Eilstrup
Rasmussen, Farlight (AU); Stephen Ma,
Kingsford (AU)

Assignee: Google Inc., Mountain View, CA (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by O days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 12/573,698

Filed: Oct. 5, 2009
Prior Publication Data
US 2010/0020091 A1 Jan. 28, 2010

Related U.S. Application Data

Continuation of application No. 11/088,542, filed on
Mar. 23, 2005, now Pat. No. 7,599,790, and a
continuation-in-part of application No. 11/051,534,
filed on Feb. 5, 2005, now Pat. No. 7,158,878.

Provisional application No. 60/650,840, filed on Feb.
7, 2005, provisional application No. 60/567,946, filed
on May 3, 2004, provisional application No.
60/555,501, filed on Mar. 23, 2004.

Int. CI.

GO1C 21/30 (2006.01)

US.CL e, 701/208; 340/995.14
Field of Classification Search .......... 701/207-213;

345/422, 426,473,474, 418, 432, 424, 425,
345/427, 582, 583, 630; 340/995.1-995.28
See application file for complete search history.

320
Map Data
Storage

A

Y

315

(56) References Cited
U.S. PATENT DOCUMENTS
4972319 A 11/1990 DeLorme
5,051,928 A *  9/1991 Gruters ........cccocevenennee 345/591
5,263,136 A 11/1993 DeAguiar et al.
5,396,254 A 3/1995 Toshiyuki
5,559,707 A *  9/1996 DeLormeetal. ............. 701/200
5,613,051 A * 3/1997 Iodice et al. .. 345/428
5,646,751 A *  7/1997 Motamed etal. ............. 358/518
(Continued)
FOREIGN PATENT DOCUMENTS
CA 2169421 11/1996
(Continued)
OTHER PUBLICATIONS

Notice of Grounds for Rejection, Japanese Patent Application No.
P2007-505107, May 18, 2010, 6 Pages.

(Continued)

Primary Examiner — Richard M. Camby
(74) Attorney, Agent, or Firm — Fenwick & West LLP

57 ABSTRACT

Digital tile-based mapping techniques are disclosed that
enable efficient online serving of aesthetically pleasing maps.
In one particular embodiment, an image tile-based digital
mapping system is configured for generating map tiles during
an offline session, and serving selected sets of those tiles to a
client when requested. Also provided are solutions for han-
dling map labels and other such features in a tile-based map-
ping system, such as when a map label crosses map tile
boundaries. Various processing environments (e.g., servers or
other computing devices) can be employed in the system.
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