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5  METHOD AND APPARATUS FOR IMPROVED LOCATION DETERMINATION

IN A PRIVATE RADIO NETWORK USING A PUBLIC NETWORK SYSTEM

10

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION
This invention relates in general to communication systems and in particular to

15  systems for communication of location sensitive information in public and private

systems.
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DESCRIPTION OF THE RELATED ART

Satellite navigational systems provide a means of locating and tracking
communications devices. These systems include Navstar, GPS, and other systems
that comprise a plurality of space vehicles (SV) or satellites making up constellations.
The Global Positioning System (GPS) is a worldwide radio-navigation system formed
from a constellation of twenty-four satellites and their ground stations. GPS uses
these "man-made stars" as reference points to calculate positions accurate to a matter
of meters. The GPS receiver uses the satellites in space as reference points for
locations here on earth. The GPS receiver measures distance using the travel time of
radio signals. The GPS receiver has very accurate timing to measure travel time.
Along with distance, the GPS receiver knows where the satellites are 1n space.
Finally, the GPS receiver corrects for any delays the signal experiences as it travels
through the atmosphere.

Public safety agencies need to track the location of their personnel within and
outside of their vehicles. Currently, in the mobile radio environment, location data 1s
acquired from the position of the mobile radio. However, as public safety personnel
move away from their vehicles, the location information becomes less accurate as the
information remains associated with the vehicle as opposed to the individual. It
would be preferable to have the GPS location information more closely associated
with the individual. Improvements in location search time and accuracy are also
beneficial.

Disadvantageous to having GPS information transferred from a portable

device is the added cost and size requirements associated with the inclusion of on-
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board location determining components. However, with the increase in the number of
devices worn by public safety personnel, it would be beneficial to incorporate as much
functionality into existing devices as possible.
What is needed is a communication system and method for facilitating the
identification of location sensitive information for a portable device with improved

precision location and improved search time.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be described by way of exemplary embodiments,
but not limitations, illustrated in the accompanying drawings in which like references
denote similar elements, and in which:
FIG. 1 is a block diagram of a communication system having a communication
system in accordance with the present invention; and

FIG. 2 a flow chart in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

As required, detailed embodiments of the present invention are disclosed
herein; however, it is to be understood that the disclosed embodiments are merely
exemplary of the invention, which may be embodied in various forms. Therefore,
specific structural and functional details disclosed herein are not to be interpreted as
limiting, but merely as a basis for the claims and as a representative basis for teaching
one of ordinary skill in the art to variously employ the present invention in virtually

any appropriately detailed structure. Further, the terms and phrases used herein are
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not intended to be limiting; but rather, to provide an understandable description of the
invention.

FIG. 1 includes a plurality of devices operating within a communication
system 100 formed in accordance with the present invention. Communication system
100 includes a plurality of satellites 102, a two-way radio 104 ha\}ing a
communication unit 106 coupled thereto, a location server (preferably an Automotive
Vehicular Location (AVL) / Personnel Location server) 108, dispatch station 110, a
public wireless network 114, and private radio system 116. Satellite 102 is part of a
satellite navigational system (i.e. Navstar, GPS) comprising a plurality of space
vehicles/satellites forming constellations. Communication system 100 includes both
public and private network functionality. The public network includes the satellites
102 (as part of the navigational system), public wireless network 114, and the
communication device 106. The communication device 106 includes an RF receiver
that receives location information in the form of location assist data from the public
network. Location assist data includes but is not limited to location, "frequency, and
time. In accordance with the present invention, location assist data is generated
through the public network to facilitate obtaining a fix with improved search time and
tracking of the portable two-way radio within the private network. The private
network includes the two-way radio 104 and the server 108. One group dedicates
private two-way radios for use, say a fire department or police department. In
accordance with the present invention, the user is wearing the two-way radio 104 (a
part of the private system) and communication device 106 (a part of the public

system) electrically coupled thereto.
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In operation, the public network provides location aiding information from
satellite 102 to the communication unit 106 operating within the public network, the
communication unit 106 then relays the location information to the portable two-way
radio 104. Communication device 106 transfers the location information to the two-
way radio using a well-known communications link, for example RS-232, USB,
BLUETOOTH or other communication link known in the art. The portable two-way
radio 104 forwards the location information to the server 108, and the server forwards
the location information to the dispatch station 110. Thus, the public network has
been used to facilitate the location of the private radio. Obtaining the location fix
through the public network using location assist data is faster than obtaining the fix
via an autonomous location fix in a private network.

As mentioned previously, wearable communication device 106 includes an RF
recerver. The RF receiver can be embodied within a variety of wearable devices. For
example, the wearable communication device 106 can comprise a cellular telephone
having GPS capability. As another alternative, wearable communication device 106
can be a cellular telephone having GPS capability within the public network and
remote speaker microphone capability within the private network. Wearable
communication device 106 can further include personal data assistant (PDA)
capability. These wearable devices provide smart accessory capability. The coupling
between the communication device 106 and the portable two-way radio may be wired
or wireless.

FIG. 2 shows a flowchart depicting a method 200 of acquiring location

information in accordance with the present invention. Method 200 begins at step 202
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with receiving broadcast information from the base transmitter of the public wireless
network 114. Location specific information is then decoded from the public network
broadcast at step 204. Relevant information from the specific assist data is derived at
step 206. A location fix 1s calculated from the relevant information using the satellite
navigational system, this fix can include latitude, longitude, altitude, compass
heading, and velocity to name a few of the parameters at step 208. The calculated
location fix is then sent to a private network unit at step 210. The calculated location
fix is received at the private network unit at step 212 and then sent to a server via a
private network system at step 214. Finally, the location fix is sent to a dispatch
center at step 216.

An alternative embodiment is to have the portable two-way radio and
communication unit formed as part of a unitary device worn by the user. The
wearable device ensures accurate location determination of the individual.

Another alternative embodiment for communication system 100 of FIG. 1 is
found in the mobile arena where location of a user within a vehicle (not shown) and
relative location of the user from the vehicle can be determined through the use of the
Automotive Vehicular Location capability of server 108 of FIG. 1. Location tracking
capability can be included in the mobile radio and/or in the computer or in a stand-
alone receiver, such as a GPS receiver. In accordance with this alternative
embodiment, location information is passed over the public network from public
network subscribers, through the private network system, to the server 108. The AVL
server 108 manages: vehicle locations (generated from private system hardware and

software) as well as notification to dispatch center 110 of the relative location of the
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vehicle with respect to the individual, the location of the individual, and the
individual’s movement in the vehicle and outside the vehicle. Signaling travels from
the wearable accessory 106 to the two-way radio 104 then to the AVL server 108 or to
the mobile radio or to a mobile computer. Alternatively, the coupling between the
wearable communication device 106 and the mobile radio or mobile computer can be
achieved through a direct wireless link. The mobile computer makes the
determination of whether to send the location information to the server or to take
action within the vehicle itself. If no mobile computer is used then the signaling is
forwarded directly to the server via the private network. Vehicular applications that
can take advantage of the location information generated by the communication
system include controlling video camera directions and triggering real time video and
image transmissions. Thus, by combining two locations sources via a smart
accessory, the tracking of an individual’s location, such as a public safety officer’s
location, is improved.

Accordingly, there has been provided a communication system in which
location information is shared between public radios and private radios. Acquiring
location information of a public communication device through a public system and
then transferring the location information to a private communication device
operating within a private system provides the advantages of improved location
accuracy and Time to First Fix (TTEFF).

Although the invention has been described in terms of preferred embodiments, 1t
will be obvious to those of ordinary skill in the art that various alterations and

modifications may be made without departing from the invention. Accordingly, it 18
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intended that all such alterations and modifications be considered as within the spirit
and scope of the invention as defined by the appended claims.

What is claimed 1s:
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CLAIMS
1. A location tracking communication system, including:

a public network system:;
S a private network system; and
wherein location assist data is generated through the public network to

facilitate location tracking within the private network.
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2. A location tracking communication system, comprising:
a satellite navigational system:;

a two-way radio operating within a private network;

a dispatch station operating within the private network;

a wearable communication device coupled to the two-way radio, the wearable
communication device operating within a public network;

a server for relaying location information between the portable two-way radio
through the private network to the dispatch station; and

the constellation providing location information to the communication device
operating within the public network, the communication device relaying the location
information to the portable two-way radio, the portable two-way radio forwarding the

information location to the server, the server forwarding the location information to

the dispatch station.

3. The communication system of claim 2, wherein the wearable

communication device comprises a radio frequency (RF) receiver.

4, The communication system of claim 2, wherein the wearable

communication device comprises a cellular telephone having GPS capability.

5. The communication system of claim 2, wherein the location

information includes GPS assist data.
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0. The communication system of claim 2, wherein the wearable
communication device comprises a cellular telephone having GPS capability within
the public network and remote speaker microphone capability within the private
network.
7. The communication system of claim 2, wherein the coupling between

the cell phone and the portable two-way radio is wired.

8. The communication system of claim 2, wherein the coupling between

the wearable communication device and the portable two-way radio is wireless.

0. The communication system of claim 2, wherein the wearable
communication device and portable two-way radio are formed as part of a unitary

device.
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10. A method of tracking location information in a communication system,
comprising:

acquiring location information through a public system to a communication
unit; and
5 transferring the location information to a portable two-way radio operating
within a private system; and

relaying the location information through the private system to a dispatch

station.
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»07-| RECEIVE BROADCAST INFORMATION FROM
BASE TRANSMITTER OF PUBLIC NETWORK
»04.] DECODE LOCATION-SPECIFIC ASSIST DATA
FROM THE PUBLIC NETWORK BROADCAST
206 DERIVE COMMUNICATION DEVICE
RELEVANT INFORMATION
208 CALCULATE LOCATION FIX
USING SATELLITE NAVIGATION SYSTEM

SEND THE LOCATION FIX FROM
PUBLIC NETWORK UNIT TO PRIVATE
NETWORK UNIT VIA COMMUNICATION LINK

219 RECEIVE CALCULATED LOCATION INFORMATION
AT PRIVATE NETWORK UNIT

SEND LOCATION INFORMATION TO LOCATION
SERVER VIA THE PRIVATE NETWORK

210

214

SEND LOCATION INFORMATION TO

2161 DISPATCH CENTER VIA COMMUNICATION LINK

END

200
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