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(57) Abstract

A global positioning system (GPS) (20) in which a plurality earth orbiting satellites transmit position information to mobile radio
stations on earth, is provided with a separate source satellite position data broadcast digital channels and one or more dial-up service separate
communication channels (selected from a data link supported by terrestrial cellular telephone (42) and other radio packet data services (54))
for assisting the mobile radio station to access position information from the satellites. A controller (22) is coupled to the mobile radio
station (55) for connecting to the separate communication channel for extricating the satellite position data via separate communication
channel, The controller (22) includes a microprocessor (30) for processing the satellite position data to enable the mobile radio station to
rapidly locate and access position information from said earth orbiting satellite.
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HYBRID GPS/DATA AND MULTI-SERVICE LINK UNIT

This invention relates to method and apparatus for enabling
rapid and accurate measurement of vehicle position, and more
particularly to the global positioning system (GPS) for achieving
precise position location in the urban canyon and other line of
sight obstructed environments. It further relates to supplying
the required data link over a cellular phone or other channel in
order to support the measurement of GPS position, and to relay
the resulting position measurements over the phone system to
service providers that need to know vehicle position in order to
provide services, such as:

1. A Emergency Roadside Assistance (ERA) service which will
provide subscribers with the ability to request roadside services
using their cellular phone without ﬁaving to leave their car or
know their exact location. Typical roadside services would
include delivery of fuel, repairing a flat tire, jump-start the
automobile, or towing to a service station.

2. A Personal Emergency Response (PER) service which will
provide subscribers with the ability to request emergency
equipment and personnel immediately upon request from their
vehicle without knowing their exact location. Examples of
scenarios where this service is envisioned to be useful include
sudden extreme illness of the subscriber (requiring an
ambulance), automobile fire (requiring a fire extinguisher), or
an accident (requiring police assistance). In addition, a panic
button allows a user to call for police in cases where a user
feels endangered in or near the automobile.

3. A Vehicle Tracking Assistance (VTA) service which will
be designed to maintain the most up-to-date, accurate location of
the automobile, and truck, possible without the aid of the
driver. The primary application of the VTA service is in the
theft/automobile security arena. When a subscriber’s automobile
is stolen or car-jacked, maintaining the current location of the

automobile is critical to recovery, and could be of great
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assistance to the police. It can be used to track trucks
carrying commercial cargos, taxis, etc.

4. A Traveler Information Assistance (TIA) service which
will enable subscribers to acquire information on a variety of
destinations from the comfort of their automobile. The types of
destinations about which information such as name, address, and
phone number will be provided include banks, ATMs, restaurants,
service stations, and hotels/motels. The subscriber will receive
assistance in selecting the optimal destination, and also can be
given detailed directions from the current automobile location to
the selected destination.

5. A traffic Incident Management (TIM) service which will
assist subscribers in reaching their destinations as quickly as
possible and alert travelers to traffic conditions in the area
they are traveling or typically travel. Such a capability will
be provided by devising a route based on the time of day, day of
the week, and the current traffic conditions, including both
static and dynamic conditions. These three factors can affect
the traffic volume on a road, the turn restrictions to/from a
road, the speed limit on a road, and the direction of traffic
(one-way or two-way) permitted on the road. 1In addition,
weather, as it affects traffic and driving conditions will be
utilized in providing TIM service.

BACKGROUND AND BRIEF DESCRIPTION OF THE INVENTION:

The current cellular telephone system provides a means for
people to gain access to a variety of services (described above)
that can be obtained via the public switched telephone system.
However, the ability to provide service to people in this system
is severely limited by the fact that a mobile user does not have
a fixed address which enables a service provider to locate the
customer and supply the requested service. The critical missing
element that is lacking is the automatic determination of the
geographical position (in latitude and longitude) of a mobile

user that serves as the address of the mobile. This element is

.1ntegrated into the invention via a novel technique for rapldly
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deriving precise position estimates via the GPS system in
obstructed environments. In addition, the invention described
herein also provides for the automatic relay of the derived
position estimate to a service provider whenever a person calls
and connects with a service provider that has communications
equipment compatible with the mobile. Such equipment, described
herein, supports the simultaneous transmission of voice and data
over a single telephone channel in the cellular telephone
network.

Most modern GPS receivers employ the GPS satellite almanac
and rough information on current time and position to attempt to
acquire signals of visible GPS satellites by searching in a
limited number of frequency bins over a time uncertainty
hypothesis of one millisecond,‘the repetition interval of the GPS
C/A codes. The terms "frequency bin" or "frequency cell" (used
interchangeably herein), mean a narrow frequency range or
spectrum, each frequency bin or cell having a characteristic
center frequency and a predefined width or band of frequencies.
In general, the entire sequence of events for arriving at a
estimate of position location is in accordance with the following
sequence of events:

1. Detection of a satellite PN code in a frequency bin,
2. Acquisition and tracking of the carrier frequency,
3. Acquisition and tracking of the data transitions and

data frame boundary,

4. Reading broadcast data for the satellite ephemeris and
time model (the 900 bit Satellite Data Message),

5. Completing steps 1-4 (serially or in parallel) for all
in-view satellites,

6. Making pseudorange measurements on these signals in
parallel, and

7. Computation of position using the pseudorange
measurements and satellite data.

The time required to accomplish these steps in a

conventional GPS receiver will vary depending upon the assumed
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