(19) Japanese Patent Office (JP) (12) Unexamined Patent Gazette (A) (11) Unexamined Patent Application
(Kokai) No.: 2004-37116

(P2004-37116A)

(43) Publication Date: February 5, 2004

(51) Int. Cl.7 Fl1 Theme Code (Reference)
GO1S  5/14 GO01S 5/14 5J062
H04Q 7/34 HO04B 7/26  106A 5KO067

Request for Examination: Not Requested Number of Claims: 12 OL (14 Pages Total)
(21) Application Number: Patent Application 2002-191213 (P2002- | (71) Applicant: 000005832
191213) Matsushita Electric Industrial Co., Ltd.

(22) Filing Date: June 28, 2002 (6/28/2002) 1048 Oazakadoma, Kadoma-shi, Osaka
(74) Agent: 100087767

Patent Attorney Keisei Nishikawa
(74) Agent: 100085604

Patent Attorney Atsuo Mori
(72) Inventor: Koji Sakamoto

c/o Matsushita Electric Industrial Co., Ltd.

1048 Oazakadoma, Kadoma-shi, Osaka
(72) Inventor: Satake Sada

¢/o Matsushita Electric Industrial Co., Ltd.

1048 Oazakadoma, Kadoma-shi, Osaka

Continued on the back page

(54) [Title of the Invention] Position information communication terminal and GPS positioning system
(57) [Abstract] 13
[Problem] To provide a position information communication ey S

terminal and GPS positioning system with which it is possible to ¥ Vi) E: *z st = _‘
flexibly switch between the normal sensitivity positioning mode in 4 e e
which the GPS receiver operates only when necessary and the high !
sensitivity positioning mode in which it always operates. ! ; Bammenanans
[Solution Means] Syl o | e

Through control of the power supply of the GPS receiver 10 by GPS iy | = =B
control unit 12, each positioning operation is controlled of the { | ! | sowiewiscqistion

Communication line
status control unit
unit

e
-
b
-

|
normal sensitivity positioning mode in which the GPS receiver 10 :

is operated only when necessary and the high sensitivity positioning o & controlunit 14" '
mode in which the GPS receiver 10 is always operated, the latest ¢ 2t T

GPS control unit Communication
control unit

orbit information of GPS satellites is obtained, the positioning o anpea | bl

otrol ntermation
Y

control unit 13 switches between the normal sensitivity positioning . y o ractiver J .
mode and the high sensitivity positioning mode of the GPS receiver Communication terminal 10 SRR ~
PP . . . . 10: GPS receiver
10, and the orbit information obtained via the network using the 11: Communication control unit
communication control unit 11 is supplied to the GPS control unit o
ositioning control unit

12. 14: Man-machine interface control unit

. 15: Satellite signal level detecting unit
[Drawings] FIG. 1 16: Battery control unit

17: Communication line status control
unit

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

JP 2004-37116 (P2004-37116A)
@

[Claims]

[Claim 1]

A position information communication terminal, provided with a GPS receiver that receives GPS satellite signals
from GPS satellites and performs positioning operations; a communication control unit having a mobile
communication means; a GPS control unit having an orbit information acquisition means for acquiring the latest orbit
information of the GPS satellite in response to a request from a GPS receiver, a position information acquisition
means for acquiring position information from the GPS receiver, and a positioning operation control means for
controlling each positioning operation in a normal sensitivity positioning mode in which the GPS receiver is operated
only when necessary and a high sensitivity positioning mode in which the GPS receiver is always operated by
controlling the power of the GPS receiver; and a positioning control unit having a positioning mode switching means
for switching between the normal sensitivity positioning mode and the high sensitivity positioning mode of the GPS
receiver, and an orbit information supply means for supplying the orbit information acquisition means with orbit
information obtained via a network using the communication control unit.

[Claim 2]

The position information communication terminal according to claim 1, provided with a man-machine interface
control unit that outputs information corresponding to the operation of the terminal user, wherein the positioning
control unit switches between the normal sensitivity positioning mode and the high sensitivity positioning mode of
the GPS receiver based on the request of the terminal user acquired via the man-machine interface control unit.
[Claim 3]

The position information communication terminal according to claim 1, wherein the communication control unit
receives positioning control information transmitted from the outside, and the positioning control unit switches
between the normal sensitivity positioning mode and the high sensitivity positioning mode of the GPS receiver based
on the positioning control information.

[Claim 4]

The position information communication terminal according to claim 1, provided with a satellite signal level detecting
unit for detecting the level of the GPS signal received by the GPS receiver, wherein the positioning control unit
switches between the normal sensitivity positioning mode and the high sensitivity positioning mode of the GPS
receiver based on the signal level information acquired from the satellite signal level detecting unit.

[Claim 5]

The position information communication terminal according to claim 1, provided with a battery that supplies
operating power, and a battery control unit that notifies the positioning control unit of a remaining battery amount
warning when the remaining amount value of the battery is lower than a preset threshold value, wherein the
positioning control unit switches between the normal sensitivity positioning mode and the high sensitivity positioning
mode of the GPS receiver based on the remaining battery amount warning information.

[Claim 6]

The position information communication terminal according to claim 1, provided with a battery that supplies
operating power, a battery control unit that notifies the positioning control unit of a remaining battery amount warning
when the remaining amount value of the battery is lower than a preset threshold value, and a man-machine interface
control unit for notifying the terminal user of the remaining battery amount warning; wherein the positioning control
unit switches between the normal sensitivity positioning mode and the high sensitivity positioning mode of the GPS
receiver based on the remaining battery amount warning.

[Claim 7]

The GPS positioning system according to claim 1, consisting of a position management server that searches the
position of the terminal, provided with a position information communication terminal, a communication control unit
having mobile communication means that connects to the terminal via a mobile communication network, a positioning
mode control unit that transmits and receives positioning control information to and from the terminal via the
communication control unit, and a GPS satellite information management unit that collects and manages GPS satellite
information and sends the latest GPS satellite orbit information to the terminal via the mobile communication
network;

wherein the positioning control unit of the terminal switches between the normal sensitivity positioning mode and the
high sensitivity positioning mode of the GPS receiver based on the positioning control information from the position
management server.
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[Claim 8]
The GPS positioning system according to claim 7, wherein the positioning mode control unit sets positioning mode
information that specifies the positioning operation of the GPS receiver of the terminal to the normal sensitivity
positioning mode or the high sensitivity positioning mode, as positioning control information, based on an instruction
from a position searcher, and the communication control unit of the position management server transmits positioning
control information in which the positioning mode information is set to the terminal via a mobile communication
network.
[Claim 9]
The GPS positioning system according to claim 7, wherein the terminal is provided with a satellite signal level
detecting unit that detects a level of the GPS signal received by the GPS receiver, the positioning control unit sets the
signal level information to positioning control information, the communication control unit of the terminal transmits
positioning control information in which the signal level information is set to the position management server via a
mobile communication network, the positioning mode control unit of the position management server, based on the
signal level information, sets positioning mode information for specifying the positioning operation of the GPS
receiver of the terminal as the normal sensitivity positioning mode or the high sensitivity positioning mode to the
positioning control information, and the communication control unit of the position management server transmits
positioning control information in which the positioning mode information is set to the terminal via a mobile
communication network.
[Claim 10]
The GPS positioning system according to claim 7, wherein the terminal is provided with a battery that supplies
operating power, and a battery control unit that notifies the positioning control unit of a remaining battery amount
warning when the remaining amount value of the battery is lower than a preset threshold value; wherein the
positioning control unit sets the remaining battery amount warning information to positioning control information,
the communication control unit of the terminal transmits the positioning control information in which the remaining
battery amount warning information is set to the position management server via the mobile communication network,
the positioning mode control unit of the position management server, based on the remaining battery amount warning
information, sets the positioning mode information for specifying the positioning operation of the GPS receiver of
the terminal as the normal sensitivity positioning mode or the high sensitivity positioning mode to the positioning
control information, and the communication control unit of the position management server transmits positioning
control information in which the positioning mode information is set to the terminal via a mobile communication
network.
[Claim 11]
The GPS positioning system according to claim 7, wherein the terminal is provided with a battery that supplies
operating power, and a battery control unit that notifies the positioning control unit of a remaining battery amount
warning when the remaining amount value of the battery is lower than a preset threshold value; wherein the
positioning mode control unit of the position management server, based on the remaining battery amount warning
information, notifies the position searcher of the battery remaining warning, sets the positioning mode information
specifying the positioning operation of the GPS receiver of the terminal in the normal sensitivity positioning mode or
the high sensitivity positioning mode to the positioning control information, and the communication control unit of
the position management server transmits positioning control information in which the positioning mode information
is set to the terminal via a mobile communication network.
[Claim 12]
The GPS positioning system according to any one of claims 7 to 11, provided with a communication line status control
unit in the position information communication terminal or the position management server that switches the
communication line connecting the position information communication terminal with the position management
server via the mobile communication network between a mode that is always connected and a mode that is connected
for each position search based on a request from a position searcher.
[Detailed Description of the Invention]
[0001]
[Technical Field of the Invention]
The present invention relates to a position information communication terminal capable of position measurement
using a GPS receiver, and a GPS positioning system.
[0002]
[Prior Art]
In Japanese Unexamined Patent Publication No. 10-31061 a technology is disclosed that shortens the time from
power-on to the first position detection by inputting the latest navigation message of the GPS satellite from the
outside to the
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GPS receiver. However, it is difficult to track and capture the GPS satellite signal with a level lower than the
signal level that can be captured using this technique.
[0003]
Therefore, there is a highly sensitive positioning operation that always operates the GPS receiver as a GPS receiving
technique capable of detecting the position even in an environment where the satellite signal level is lower after once
capturing the GPS satellite. However, it is necessary to keep the GPS receiver itself running, and when applied to
devices with limited battery capacity such as portable terminals, it is necessary to flexibly control the operation mode
of the GPS receiver from the outside and selectively use the highly sensitive positioning operation and the normal
positioning operation.
[0004]
[Problems to be Solved by the Invention]
The present invention has been developed in light of the above reasons; the purpose thereof is to provide a position
information communication terminal and a GPS positioning system wherein it is possible to flexibly switch between
the normal sensitivity positioning mode in which the GPS receiver operates only when necessary and the high
sensitivity positioning mode in which it operates constantly.
[0005]
[Means for Solving the Problems]
The invention according to claim 1 is provided with a GPS receiver that receives GPS satellite signals from GPS
satellites and performs positioning operations;
a communication control unit having a mobile communication means;
a GPS control unit having an orbit information acquisition means for acquiring the latest orbit information of the GPS
satellite in response to a request from a GPS receiver, a position information acquisition means for acquiring position
information from the GPS receiver, and a positioning operation control means for controlling each positioning
operation in a normal sensitivity positioning mode in which the GPS receiver is operated only when necessary and a
high sensitivity positioning mode in which the GPS receiver is always operated by controlling the power of the GPS
receiver; and
a positioning control unit having a positioning mode switching means for switching between the normal sensitivity
positioning mode and the high sensitivity positioning mode of the GPS receiver, and an orbit information supply
means for supplying the orbit information acquisition means with orbit information obtained via a network using the
communication control unit.
[0006]
The invention of claim 2 according to claim 1, provided with a man-machine interface control unit that outputs
information corresponding to the operation of the terminal user, wherein the positioning control unit switches between
the normal sensitivity positioning mode and the high sensitivity positioning mode of the GPS receiver based on the
request of the terminal user acquired via the man-machine interface control unit.
[0007]
The invention of claim 3 according to claim 1, wherein the communication control unit receives positioning control
information transmitted from the outside, and the positioning control unit switches between the normal sensitivity
positioning mode and the high sensitivity positioning mode of the GPS receiver based on the positioning control
information.
[0008]
The invention of claim 4 according to claim 1, provided with a satellite signal level detecting unit for detecting the
level of the GPS signal received by the GPS receiver, wherein the positioning control unit switches between the
normal sensitivity positioning mode and the high sensitivity positioning mode of the GPS receiver based on the signal
level information acquired from the satellite signal level detecting unit.
[0009]
The invention of claim 5 according to claim 1, provided with a battery that supplies operating power, and a battery
control unit that notifies the positioning control unit of a remaining battery amount warning when the remaining
amount value of the battery is lower than a preset threshold value, wherein the positioning control unit switches
between the normal sensitivity positioning mode and the high sensitivity positioning mode of the GPS receiver based
on the remaining battery amount warning information.
[0010]
The invention of claim 6 according to claim 1, provided with a battery that supplies operating power, a battery control
unit that notifies the positioning control unit of a remaining battery amount warning when the remaining amount value
of the battery is lower than a preset threshold value, and a man-machine interface control unit for notifying the
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terminal user of the remaining battery amount warning; wherein the positioning control unit switches between the
normal sensitivity positioning mode and the high sensitivity positioning mode of the GPS receiver based on the
remaining battery amount warning.

[0011]

The invention of claim 7 according to claim 1, consisting of a position management server that searches the position
of the terminal, provided with a position information communication terminal, a communication control unit having
mobile communication means connected to the terminal via a mobile communication network, a positioning mode
control unit that transmits and receives positioning control information to and from the terminal via the
communication control unit, and a GPS satellite information management unit that collects and manages GPS satellite
information and sends the latest GPS satellite orbit information to the terminal via the mobile communication
network;

wherein the positioning control unit of the terminal switches between the normal sensitivity positioning mode and the
high sensitivity positioning mode of the GPS receiver based on the positioning control information from the position
management server.

[0012]

The invention of claim 8 according to claim 7, wherein the positioning mode control unit sets positioning mode
information that specifies the positioning operation of the GPS receiver of the terminal to the normal sensitivity
positioning mode or the high sensitivity positioning mode, as positioning control information, based on an instruction
from a position searcher, and the communication control unit of the position management server transmits positioning
control information in which the positioning mode information is set to the terminal via a mobile communication
network.

[0013]

The invention of claim 9 according to claim 7, wherein the terminal is provided with a satellite signal level detecting
unit that detects a level of the GPS signal received by the GPS receiver, the positioning control unit sets the signal
level information to positioning control information, the communication control unit of the terminal transmits
positioning control information in which the signal level information is set to the position management server via a
mobile communication network, the positioning mode control unit of the position management server, based on the
signal level information, sets positioning mode information for specifying the positioning operation of the GPS
receiver of the terminal as the normal sensitivity positioning mode or the high sensitivity positioning mode to the
positioning control information, and the communication control unit of the position management server transmits
positioning control information in which the positioning mode information is set to the terminal via a mobile
communication network.

[0014]

The invention of claim 10 according to claim 7, wherein the terminal is provided with a battery that supplies operating
power, and a battery control unit that notifies the positioning control unit of a remaining battery amount warning when
the remaining amount value of the battery is lower than a preset threshold value; wherein the positioning control unit
sets the remaining battery amount warning information to positioning control information, the communication control
unit of the terminal transmits the positioning control information in which the remaining battery amount warning
information is set to the position management server via the mobile communication network, the positioning mode
control unit of the position management server, based on the remaining battery amount warning information, sets the
positioning mode information for specifying the positioning operation of the GPS receiver of the terminal as the
normal sensitivity positioning mode or the high sensitivity positioning mode to the positioning control information,
and the communication control unit of the position management server transmits positioning control information in
which the positioning mode information is set to the terminal via a mobile communication network.

[0015]

The invention of claim 11 according to claim 7, wherein the terminal is provided with a battery that supplies operating
power, and a battery control unit that notifies the positioning control unit of a remaining battery amount warning when
the remaining amount value of the battery is lower than a preset threshold value; wherein the positioning mode control
unit of the position management server, based on the remaining battery amount warning information, notifies the
position searcher of the battery remaining warning, sets the positioning mode information specifying the positioning
operation of the GPS receiver of the terminal in the normal sensitivity positioning mode or the high sensitivity
positioning mode to the positioning control information, and the communication control unit of the position
management server transmits positioning control information in which the positioning mode information is set to the
terminal via a mobile communication network.

[0016]

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




