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networks. A trip plan Iis generated according to navigation information, vehicle coordinates and trip request information received
from the unit, and road information received from the traffic center (40). The trip plan includes trip overview information and voice
prompts assoclated with one or more landmarks. A trip plan may be a tourist trip plan.
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VEHICLE NAVIGATION SYSTEM AND METHOD

FIELD OF THE INVENTION
This invention relates generally to communication and computing systems and methods

and, more specifically, to a system and method for directing a motorist to a destination.

BACKGROUND OF THE INVENTION

With advances in on-board vehicle computer systems and wireless technologies, vehicle
navigation systems that provide users with current location and driving directions to a desired
destination have become a reality. Vehicle navigation systems have taken one of two forms: on-
board systems and network-based systems. On-board systems are driven by a computer and
associated database resident in each vehicle. These systems generate driving instructions based
on user voice or keyboard input and map information stored in the on-board computing system.
Network-based navigation systems do not rely on an onboard computer and associated database,
but rather provide a voice interface to an off-vehicle computer or human information provider.

Significant disadvantages exist with both forms of vehicle navigation systems. The on-
board navigation system requires expensive and quickly outdated computer hardware. Moreover,
with the on-board computing approach, the database needs to be updated periodically to maintain
current navigation information. Indeed, such systems can never really be up to date or
comprehensive as they rely on external updates, typically via a CD-ROM or other removable
electronic storage medium. The network-based system requires an open wireless link to the
server. In these systems, the user typically dials a number and gives their starting and ending
addresses (current location and destination). The system computes the route and vocally recites it
to the user turn by turn. If the user hangs up, or is otherwise disconnected, they need to call again
and give their new location and the destination address. Maintaining an active phone connection,
especially 1n a situation involving long distance travel, is inefficient and expensive, as well as
distracting to the vehicle user.

In addition, existing vehicle navigation systems provide directions based on street and
road names. Directions provided in this manner do not provide a great comfort to drivers,

because drivers new to an area are uncomfortable when traveling without a distinct knowledge

that they are in the correct place.
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Thus, there is a need for a system and method that address the disadvantages associated

with current attempts at vehicle navigation systems.

SUMMARY

An illustrative embodiment provides a vehicle navigation system and method. The
system includes a unit located in a vehicle and coupled to a first network, a traffic information
center coupled to a second network, and a server coupled to the first and second networks. The
unit includes a first component that initiates a trip request, a second component that determines
vehicle coordinates, and a user interface. The traffic information center generates road
information. The server includes a receiving component that receives the determined vehicle
coordinates and the trip request information from the unit over a network. The server also
includes a component that retrieves road information from the traffic information center based on
the received vehicle coordinates and the trip request information, and memory that stores
navigation information. The server includes a trip plan component that generates a trip plan
according to the navigation information, the received vehicle coordinates, the trip request
information, and the retrieved road information, and a tfansmission component that sends the
generated trip plan to the unit. The generated trip plan includes a table of locations of the trip
plan with associated navigation prompts. The user interface presents the navigation prompts
based on present vehicle location information.

In accordance with further illustrative embodiments, the user interface includes a
component that compares present vehicle coordinates to the trip plan table. The user interface

presents a navigation prompt, if, according to the comparison component, the vehicle coordinates

are within a threshold value from a location in the table associated with the navigation prompt.

In accordance with still further illustrative embodiments, the unit further includes a
component that determines distance of the vehicle coordinates to the trip plan. If the vehicle
coordinates are determined not to be within a threshold value from the trip plan, a component
makes a request to pause the trip plan, and to resume the trip plan when instructed.

In accordance with yet other illustrative embodiments, the trip plan component generates

trip overview information.

In accordance with other illustrative embodiments, the trip plan further includes one or

more voice prompts associated with one or more landmarks.

-7 .
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In accordance with further illustrative embodiments, the system generates tourist
information based on the vehicle location information at a server, sends the tourist information
from the server to the vehicle over the network, and presents the tourist information in the
vehicle.

In accordance with another illustrative embodiment, a vehicle navigation method
includes initiating a trip request, including trip request information, determining vehicle
coordinates, and sending vehicle coordinates and the entered trip request information to a server
over a network. The method further includes retrieving at the server road information based on
the vehicle coordinates and entered trip request information from an information center over a
network connection, and generating a trip plan according to navigation information stored in a
memory associated with the server, the vehicle coordinates, the trip request information, and the
retrieved road information. The generated trip plan includes a table of locations of the trip plan
with associated navigation prompts. The method further includes sending the generated trip plan
table to the vehicle over the network, comparing present vehicle coordinates to the trip plan
table, and if, according to the comparison, the vehicle coordinates are within a threshold value
from a location in the table, presenting the navigation prompt associated with the location in the
table that 1s within the threshold value of the vehicle's location. Generating includes generating
trip overview Information, and the method further includes presenting the trip overview
information within the vehicle.

In accordance with another illustrative embodiment, a vehicle navigation method

Includes initiating a trip request, including trip request information, determining vehicle
coordinates, and sending vehicle coordinates and the entered trip request information to a server

over a network. The method further includes retrieving at the server road information based on
the vehicle coordinates and entered trip request information from an information center over a

network connection, and generating a trip plan according to navigation information stored in a

memory associated with the server, the vehicle coordinates, the trip request information, and the
retrieved road information. The generated trip plan includes a table of locations of the trip plan
with associated navigation prompts. The method further includes sending the generated trip plan
table to the vehicle over the network, comparing present vehicle coordinates to the trip plan
table, and 1f, according to the comparison, the vehicle coordinates are within a threshold value

from a location in the table, presenting the navigation prompt associated with the location in the

-3 -



10

15

20

235

30

CA 02518915 2012-03-13

table that is within the threshold value of the vehicle's location. The method further includes at
least one of the following: (a) generating includes generating trip overview intformation, and the
method further includes presenting the trip overview information within the vehicle; and (b)
determining if the vehicle is adhering to the trip plan, wherein determining adherence includes
determining distance of the vehicle coordinates to the trip plan; and if the vehicle coordinates are
not within a threshold value from the trip plan, making a request to pause the trip plan, and
resuming the trip plan when instructed.

In accordance with another illustrative embodiment, a vehicle navigation system includes
a unit located in a vehicle. The unit includes a first component configured to initiate a trip
request including trip request information, a second component configured to determine vehicle
coordinates, and a user interface. The system further includes a traffic information center
configured to generate road information; and a server. The server includes a receiving
component configured to receive the determined vehicle coordinates and the trip request
information from the unit over a network, a component configured to retrieve road information
from the traffic information center over a network connection based on the received vehicle
coordinates and the trip request information, and a memory configured to store navigation
information. The server further includes a trip plan component configured to generate a trip plan
according to the navigation information, the received vehicle coordinates, the trip request
information, and the retrieved road information, wherein the generated trip plan includes a table
of locations of the trip plan with associated navigation prompts. The server further includes a
transmission component configured to send the generated trip plan to the unit. The user interface

1s configured to present the navigation prompts based on present vehicle location information.
The trip plan component is further configured to generate trip overview information, and the user

interface is further configured to present the trip overview information within the vehicle.
In accordance with another illustrative embodiment, a vehicle navigation system includes

a unit located in a vehicle. The unit includes a first component configured to initiate a trip
request including trip request information, a second component configured to determine vehicle
coordinates, and a user interface. The system further includes a traffic information center
configured to generate road information; and a server. The server includes a receiving

component configured to receive the determined vehicle coordinates and the trip request

information from the unit over a network, a component configured to retrieve road information

3A-
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from the traffic information center over a network connection based on the received vehicle
coordinates and the trip request information, and a memory configured to store navigation
information. The server further includes a trip plan component configured to generate a trip plan
according to the navigation information, the received vehicle coordinates, the trip request
information, and the retrieved road information, wherein the generated trip plan includes a table

of locations of the trip plan with associated navigation prompts. The server further includes a

transmission component configured to send the generated trip plan to the unit. The user interface

1s configured to present the navigation prompts based on present vehicle location information.
The system further includes at least one of the following: (a) the trip plan component is further
configured to generate trip overview information, and the user interface is further configured to
present the trip overview information within the vehicle; and (b) the unit further includes a
component configured to determine distance of the vehicle coordinates to the trip plan; and a
component configured to make a request to pause the trip plan, and to resume the trip plan when
instructed, 1f the vehicle coordinates are determined to not be within a threshold value from the

trip plan.

In accordance with another illustrative embodiment, a vehicle navigation method
includes initiating a trip request, including trip request information, determining vehicle
coordinates, and sending vehicle coordinates and the entered trip request information to a server
over a network. The method further includes retrieving at the server road information based on
the vehicle coordinates and entered trip request information from an information center over a
network connection, and generating a trip plan according to navigation information stored in a
memory associated with the server, the vehicle coordinates, the trip request information, and the
retrieved road information. The generated trip plan includes an electronic map and a table of
locations of the trip plan with associated navigation prompts. The method further includes

sending the generated trip plan table to the vehicle over the network, comparing present vehicle

coordinates to the trip plan table, and if, according to the comparison, the vehicle coordinates are
within a threshold value from a location in the table, presenting the navigation prompt associated
with the location in the table that is within the threshold value of the vehicle's location. The
method further includes sending the sent electronic map to a personal data assistant (PDA), and
displaying the electronic map on a display of the PDA based on the vehicle's present location.

Generating includes generating trip overview information, and the method further includes

-3B-
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presenting the trip overview information within the vehicle.

In accordance with another illustrative embodiment, a vehicle navigation method
includes 1nitiating a trip request, including trip request information, determining vehicle
coordinates, and sending vehicle coordinates and the entered trip request information to a server
over a network. The method further includes retrieving at the server road information based on
the vehicle coordinates and entered trip request information from an information center over a
network connection, and generating a trip plan according to navigation information stored in a
memory assoclated with the server, the vehicle coordinates, the trip request information, and the
retrieved road information. The generated trip plan includes an electronic map and a table of
locations of the trip plan with associated navigation prompts. The method further includes
sending the generated trip plan table to the vehicle over the network, comparing present vehicle
coordinates to the trip plan table, and if, according to the comparison, the vehicle coordinates are
within a threshold value from a location in the table, presenting the navigation prompt associated
with the location in the table that is within the threshold value of the vehicle's location. The
method further includes sending the sent electronic map to a personal data assistant (PDA), and
displaying the electronic map on a display of the PDA based on the vehicle's present location.
The method further includes at least one of the following: (a) generating includes generating trip
overview information, and the method further includes presenting the trip overview information
within the vehicle; and (b) determining if the vehicle is adhering to the trip plan, wherein
determining adherence includes determining distance of the vehicle coordinates to the trip plan;
and 1f the vehicle coordinates are not within a threshold value from the trip plan, making a
request to pause the trip plan, and resuming the trip plan when instructed.

In accordance with another illustrative embodiment, a vehicle navigation system includes
a unit located in a vehicle. The unit includes a first component configured to initiate a trip
request including trip request information, a second component configured to determine vehicle
coordinates, and a user interface. The system further includes a personal data assistant (PDA)
coupled to the unit, the PDA including a display and a user interface. The system further

includes a traffic information center configured to generate road information, and a server. The

server includes a receiving component configured to receive the determined vehicle coordinates
and the trip request information from the unit over a network, a component configured to retrieve

road information from the traffic information center over a network connection based on the

23C-
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received vehicle coordinates and the trip request information, and a memory configured to store
navigation information. The server further includes a trip plan component configured to generate
a trip plan according to the navigation information, the received vehicle coordinates, the trip
request information, and the retrieved road information, wherein the generated trip plan includes
an electronic map and a table of locations of the trip plan with associated navigation prompts.
The server further includes a transmission component configured to send the generated trip plan
to the unit. The user interface 1s configured to present the navigation prompts based on present
vehicle location information. The electronic map 1s sent to the PDA and the PDA displays the
electronic map on the display. The trip plan component is further configured to generate trip
overview information, and the user interface is further configured to present the trip overview
information within the vehicle.

In accordance with another illustrative embodiment, a vehicle navigation system includes
a unit located in a vehicle. The unit includes a first component configured to initiate a trip
request including trip request information, a second component configured to determine vehicle
coordinates, and a user interface. The system further includes a personal data assistant (PDA)
coupled to the unit, the PDA including a display and a user interface. The system further
includes a traffic information center configured to generate road information, and a server. The
server includes a receiving component configured to receive the determined vehicle coordinates
and the trip request information from the unit over a network, a component configured to retrieve
road information from the traffic information center over a network connection based on the
received vehicle coordinates and the trip request information, and a memory configured to store
navigation information. The server further includes a trip plan component configured to generate
a trip plan according to the navigation information, the received vehicle coordinates, the trip
requesi information, and the retrieved road information, wherein the generated trip plan includes
an electronic map and a table of locations of the trip plah with associated navigation prompts.
The server further includes a transmission component configured to send the genefated trip plan
to the unit. The user interface is configured to present the navigation prompts based on present
vehicle location information. The electronic map is sent to the PDA and the PDA displays the

electronic map on the display. The system further includes at least one of the following: (a) the

-3D-
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trip plan component is further configured to generate trip overview information, and the user

interface 1s further configured to present the trip overview information within the vehicle; and

(b) the unit further includes a component configured to determine distance of the vehicle

- coordinates to the trip plan; and a component configured to make a request to pause the trip plan,

and to resume the trip plan when instructed, if the vehicle coordinates are determined to not be

within a threshold value from the trip plan.

As will be readily appreciated from the foregoing summary, illustrative embodiments
provide systems and methods for easing the burden of driving in unfamiliar areas. Other aspects
and features of illustrative embodiments will become apparent to those ordinarily skilled in the art
upon review of the following description of such embodiments in conjunction with the
accompanying figures. Throughout the present disclosure, references to “the present invention”
or “the invention” are to be understood as describing an illustrative embodiment, and are not to
be construed as indicating that any particular feature is present in or essential to all embodiments,

nor are such references intended to limit the scope of the invention as defined by the appended

claims.

BRIEF DESCRIPTION OF THE DRAWINGS
The preferred and alternative embodiments are described in detail below with reference

to the following drawings.

FIGURE 1 1s a diagram 1llustrating the general architecture of a system that operates in

accordance with an illustrative embodiment; and

FIGURES 2-4 are flow charts illustrating various embodiments performed by the system
shown in FIGURE 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
An 1llustrative embodiment of the present invention, as shown in FIGURE 1, is a vehicle
navigation system 10 that includes a vehicle 12 with an in-vehicle telematic control unit (TCU)
14. TCU 14 is in wireless communication with a server 16 over a network 18. Network 18
preferably includes components for receiving wireless signals from TCU 14 and converting the
signals for wire or wireless transmission to server 16. The network 18 is preferably the Internet,

but could be any public or private data network. Network 18 includes a gateway (not shown) that

3E-
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can send and receive wireless signals to and from TCU 14, and can communicate through other

components (€.g., routers) 1n the network to server 16. The wireless signals include information

that 1s preferably in packet form, although the

3F-
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information may be in alternative forms. TCU 14 includes a processor 20 coupled to a
user interface 22, a global positioning system (GPS) unit 24, a radio module 26, and local
storage or memory 28. User interface 22 preferably mcludes a speaker and a microphone
(not shown), and may include a display. The user interface may also include on-or-off
screen user interface buttons. Radio module 26 is capable of sending and receiving both
voice and data. Server 16 includes a processor 30 and a database 32 that holds vehicle
navigation information: maps, road conditions and terrain, lane information and changes,
touring instructions, etc. Server 16 also receives road and traffic mmformation over
network 18 from a traffic information center 40, such as a local news agency or
government transportation department.

System 10 of the present invention minimizes the amount of airtime used between
TCU 14 and server 16 to send a trip plan. When a user asks the system for directions, the
vehicle’s local coordinates (as determined by GPS umit 24) are sent from TCU 14 to
server 16 over network 18. The user also specifies their destination to the TCU. Entry of

the user’s navigation instruction request, including the destination information, 1s
?

preferably done vocally through the microphone, but may be accomplished by other data

entry means, such as via user inferface buttons. The TCU transmits the vocalized
destination to server 16. The server calculates the trip plan and generates a table of
locations (expressed as location coordinates, such as GPS coordinates) and the
corresponding navigation prompts (e.g. turn left onto Howel St.). These navigation
prompts are preferably voice prompts, but may include other forms of user notification,
such as textual messages or different audible, visual, or other signals. The table with
navigation prompts is sent to TCU 14 in vehicle 12. In an alternate embodiment, the

navigation prompts are sent as an audio file (assuming voice prompts), such as a WAV

file or an MP3 file.
In another embodiment, the table includes locations 1dentified 1n text form that are

displayed or converted to audio by a text-to-speech (TTS) component of processor 20.
The navigation prompts could also include recordings of common words such as “turn,”
“left,” “onto,” “street,” and “avenue,” or segments of words (1.e. “turn left onto™). The
word or segment recordings are sent once by server 16 to TCU 14 and stored in TCU 14,
or are previously saved in TCU 14. The sent trip plan table includes a location voice
prompt (i.e., “Howell Street”) and an address 1dentifier. TCU 14 generates a voice
direction instruction by combining the stored word or segment recording associated with
the address identifier and the location voice prompt. As the vehicle moves according to
the trip plan and arrives at a location whose GPS coordinatés match those of an entry in
the table, the corresponding voice prompt 1s played through the speakers to the system
user. This process is described in more detail in FIGURE 2.

_4 -
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FIGURE 2 is a flow diagram of a process performed by system 10 shown in
FIGURE 1. First, at block 50, the user initiates a trip request. Trip request mitiation can
occur in a number of ways. For example, the user may select a trip request button
included in user interface 22, or speak a start trip request command into the microphone
that is interpreted by voice recognition software executed by processor 20; either action
causes processor 20 to begin a trip request. At blocks 52 and 54, the initiated trip request
causes TCU 14 to send the vehicle’s GPS coordinates and any user-entered instructions of
the destination to server 16. At block 56, server 16 interprets the voice instructions to
determine the destination. Interpreting includes performing voice recognition processing.
Next, at block 58, server 16 generates a trip plan according to traffic and road
maintenance information retrieved from the traffic information center 40, vehicle
navigation information such as stored rhap or other navigation information, the vehicle
GPS coordinates, and the interpreted voice instructions of the destination. At block 60, a
table of locations is generated for the trip plan. The table includes trip plan information,
such as landmarks, turns, road changes, or other significant travel-related information.
Each location entry in the table includes an associated voice or text prompt. For example,
a voice prompt may be “turn left on Elm Street, you should see a taco restaurant on the
corner.” The number of landmarks used in a trip plan can vary depending upon user
desires for navigating with more or less landmarks. At block 62, the trip plan ncluding
the table 1s sent to the TCU.

At decision block 64, once the vehicle receives the trip plan table, TCU 14
determines if the vehicle is adhering to the trip plan. The TCU periodically checks the

vehicle’s GPS location and determines if it is on the trip plan or within a threshold value
from the trip plan. This threshold value may be a function of the distance from a known
location in the trip plan, or location relative to known geographic marks, or some
combination of various factors. Within the threshold value, the system can document the
present location of the vehicle in relation to the trip plan and chart the navigational path to
return to the trip plan or a modified trip plan. If the vehicle is not adhering to the trip plan,
the process continues as shown in FIGURE 3. If the TCU determines the vehicle 1s
adhering to the trip plan, the TCU determines whether the vehicle is at an identified
location within the trip plan table (decision block 68). If the vehicle is not at a location
identified in the trip plan table, the process continues checking locations according to
decision blocks 64 and 68. If the vehicle is at a location in the trip plan table or within a
threshold value from a location in the table, TCU 14 plays the voice prompt associated
with the location in the table that corresponds to the vehicle’s location (block 70). In
another embodiment, voice recordings associated with pre-stored symbols are played 1n
series with a proper-noun street identifier. Then, the process continues checking vehicle

location according to decision blocks 64 and 68.

_5 -
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As shown in FIGURE 3, if it is determined, at decision block 64, that the vehicle
is not adhering to the trip plan, a voice prompt asks the user 1f they are taking a temporary
detour from the trip plan and plan on returning to the trip plan, or are canceling the trip
plan (decision block 71). The voice prompt is stored at TCU 14 or sent to TCU 14 from
server 16. If the user responds with a desire to discontinue the trip plan, the trip plan 1s
canceled (block 72). However, if the user responds with an indication that they do not
desire to cancel the trip plan, for example because of a detour for food or other reasons,
TCU 14 or server 16 inquires whether the user would like to continue with the present trip
plan or would like a new trip plan after the detour (decision block 74). If the user
responds with a request to continue using the present trip plan, TCU 14 present voice
prompts from the present trip plan after the user indicates a restart (block 76). However, if
the user responds with a request for a new trip plan, TCU 14 sends present vehicle GPS
coordinates to server 16 (block 78). Then, the process reverts to block 58 in FIGURE 2
using the new vehicle coordinate and the previous voice instructions of the destination.

In an alternate embodiment, the system may cache parts of a voice prompt that are
later combined by processor 20 to create a navigation instruction. For example, TCU 14
receives the following voice prompts from server 16:

(a) “turn left onto Howell Street”;

(b) “turn left onto 4th Avenue”.

A caching component performed by processor 20 caches 3 sub-prompts:

#17 “turn left”

#18 “Howell Street”

#19 “4th Avenue”.

The tag identifiers for the (a) and (b) voice prompts include tag identifiers for the
sub-prompts (i.e. a = #17 #18; b = #17 #19). So in effect, in this alternate embodiment,
each tag is a series of sub-tags. Server 16 may send just the tag identifiers for the
sub-prompts. Processor 20 combines the sub-prompts according to the order the tag
identifiers were received and presents the combination to the user.

Maps can also be cached at TCU 14. When a route is retrieved, a request 1s made
for additional maps that either intersect the route or are within a specified proximity of
any point along the route. For example, when a route is retrieved, a request is made for
one square mile maps that either intersect the route or are within one mile of any pomt
along the route. The present invention preferably uses a uniform map size and position,
for example based on one square mile map tiles, regularly spaced and non-overlapping,
thereby making map retrieval and caching easy

FIGURE 4 is a flow diagram of an alternative process performed by system 10
shown in FIGURE 1. First, at block 80, the user sends a trip request to server 16 (see
blocks 50-56 of FIGURE 2). At block 82, the server calculates a trip plan, creates a trip
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plan table according to the calculated trip plan, and sends the trip plan table to the user’s
TCU 14. The trip plan table includes locations and associated navigation (preferably
voice) prompts. At block 84, as the user is traveling according to their trip plan, TCU 14
compares the vehicle’s present location (preferably GPS generated) to the received table.
At decision block 86, if the vehicle’s present location 1s not i the trip plan table, the
process returns to block 84, where it continues comparing the vehicle’s present location to
the entries in the trip plan table. If there is a corresponding location entry 1n the trip plan
table, the logic proceeds to decision block 88. At decision block 88, if the table has a
corresponding stored voice prompt, TCU 14 retrieves and plays the corresponding stored
voice prompt (block 90). If, at decision block 88, TCU 14 determies that a
corresponding voice prompt does not exist in the table or elsewhere in memory 28, the
TCU sends a request to the server to send a voice prompt according to a tag identifier that
indicates the missing voice prompt (block 92). At block 94, server 16 sends the requested
voice prompt. At block 96, the TCU plays the recetved voice prompt. At block 98, the
TCU stores the received voice prompt for possible later use. At block 100, the TCU
purges saved voice prompts according to a scheduled purge request, t0 a user purge
request, or to a purge request sent from the server 10.

In an alternate embodiment, the steps performed at blocks 82-84 are performed at
server 16, and the server does not send the table to the requester, but compares the
vehicle’s present location (GPS generated) to the server-generated table. If an associated
voice prompt is present, the server sends a tag identifier associated with the voice prompt
to TCU 14. The TCU compares the sent tag identifier to previously recetved voice
prompts that are stored in memory 28 according to assigned tag identifiers. If an
appropriate voice prompt is in memory 28, processor 20 retrieves it and presents it to the
user via user interface 22. If a voice prompt 1s not found, TCU 14 sends a request to
server 16 for the actual voice prompt, which is presented to the user when received from
the server.

In one embodiment, the generated trip plan includes a voice overview of the
generated trip plan. The longest stretches of road in the trip plan, preferably the four
longest stretches of road, are determined. The determined longest stretches are converted
to voice and included in the voice overview in the order i which the stretches occur in
the trip plan. For example, if one is to travel from Seattle to San Francisco, the voice
overview is as follows: “I-5 South, I-205 South, I-5 South, I-80 West.” A stretch of road
in the trip is selected for the voice overview based on a stretch of length threshold value,
the length of the stretch relative to other stretches in the trip plan, or an identifier

associated with a streich that identifies the stretch of road as a trip overview stretch of

road.
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For shorter trips, the effective lengths of the road segments are preferably altered
by adding lengths of minor stretches of adjacent or connected road to the road segments.
For example, if a short trip takes a person onto a highway and then off that highway at the
next exit, that segment of road (the highway) is relatively short. The length of the onramp
and off ramp is added to the highway segment to give the highway segment more length
so that it can be used in a trip plan overview for a short trip. In other words, 1f a highway
segment is .25 miles long, and the preceding onramp and following off ramp are .1 and
.35 miles, respectively, the device that generates the trip plan overview considers the
ramps as part of the highway segment. In this case, the highway segment 1is considered
7 miles long.

In another embodiment, server 16 generates a tour guide trip plan table or presents
tour guide information while in an area. A driver that is new in town, such as a tourist or a
business traveler, requests tour guide information. TCU 14 receives tour guide voice
prompts and associated location information from server 16 based on vehicle location
information sent to server 16 and the user’s request. TCU 14 presents a tour guide voice
prompt if the vehicle’s location is within a threshold distance of the location associated
with the voice prompt. An example voice prompt is: “The church approaching on your
left is historically significant. Would you like to hear about it?” With the driver’s
acceptance, TCU 14 plays a recorded script received from server 16. The recorded script
could be read as text-to-speech, or from pre-recorded voice talent. The driver 1s given the
option of hearing more about the church, or possibly moving to other topics (1.e., other
churches in the area, general information about regional architecture, etc.)

[n an alternate embodiment, server 16 responds to specific service requests made
by a user while traveling. For example, a user may wish to know about the nearest
location of some kind of business service. For example, while on a road trip the kids in a
vehicle are getting hungry and want pizza. The dniver tells TCU 14 that they want to
know where the nearest pizza parlor is. The pizza parlor request and present vehicle
location information are sent to the server 16. Server 16 determines if any pizza parlors
are proximate to the vehicle based on the vehicle location information, and sends
information about proximate pizza parlors to TCU 14. TCU 14 announces when a pizza
parlor is nearby, or provides the distance and directions to the nearest pizza parlor. The
response from server 16 may be immediate, or may take some time before server 16
identifies a proximate pizza parlor. Other businesses or service requests could be banks,
supermarkets, drug stores, etc.

In an alternate embodiment, exira maps, navigation Information, or other

information are sent to TCU 14 when server 16 determines that the vehicle 1s coming

close to the edge of a wireless communication coverage area. Server 16 makes this

determination based on vehicle coordinate information sent to server 16 by TCU 14 and
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known wireless coverage information or based on a strength value of any signals
communicated between TCU 14 and server 16. In one embodiment, after server 16
determines that the vehicle is coming close to the edge of a wireless communication
coverage area, a prompt is sent to TCU 14. The prompt asks the user if they desire to
receive the extra maps, navigation information, or other information. If the user positively
responds to the prompt, TCU 14 notifies server 16 to send the associated mformation.
Then, server 16 sends the associated information.

In another embodiment, an area information prompt 1s sent to TCU 14 by
server 16. The area information prompt asks the user if they wish to receive mmformation
about areas (neighborhoods/towns) that the user will be traveling through, or information
about the next N miles of the user’s present trip. If the user positively responds to the area
information prompt, TCU 14 notifies server 16 to send the associated information. Then,
server 16 sends the associated information.

In another embodiment, server 16 sends map display mformation via network 18
to TCU 14. TCU 14 uses a personal data assistant (PDA—Windows CE, Palm, efc.) as a
display device to present the sent map display information. The customer plugs the PDA
into a car-mounted cradle that provides a wired connection to TCU 14. The PDA may
also be connected to TCU 14 via a wireless connection, for example bluetooth/802.11,
when within a predetermined distance from TCU 14. In the wireless example, TCU 14 or
radio module 26 and the PDA include wireless communication components for sending
and receiving wireless communication to and from the PDA. When a PDA 1s coupled to
TCU 14, the PDA becomes the display device of TCU user interface 22. Processor 20 of
TCU 14 sends map display information received from server 16 to the PDA. The PDA
includes a display processor that processes the received map display information and
displays the processed map display information on the display of the PDA. The PDA may
also directly display the map display information on the display of the PDA 1if the map
display information is in the display format of the PDA.

The map display information includes details information. The details information
includes more information about features shown in the displayed map. The PDA may
include an application program that allows the user to view more information about a
road feature or a more complicated feature displayed on the map presented on the display
of the PDA. By clicking on the road or more complicated feature, like a park or coastline,
the application program retrieves feature name and perhaps other feature information
based on the details information, and highlights or presents the retrieved information on
the display of the PDA.

A destination address may be selected out of an address book in the driver’s PDA.

The selected destination address is sent to server 16, whereby the server sends map
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information to TCU 14 based on the sent destination address. Then, TCU 14 displays the

received map information on the PDA display.

While the preferred embodiment of the invention has been illustrated and described, as
noted above, many changes can be made. For example, the types of communication between the
vehicle and the server may be all wireless, the components of the server may be distributed over
the network, and the location identifier may be a non-satellite system that determines vehicle
location based on ground-based transmitters. Also, the order of the steps performed in the
described embodiments may be altered. By way of example, the steps performed at blocks 96
and 98, playing and storing received voice prompts, could be performed in the reverse order.
More generally, while specific embodiments have been described and illustrated, such
embodiments should be considered illustrative only and not as limiting the invention as defined

by the accompanying claims.
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THE SUBJECT-MATTER OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED IS DEFINED AS FOLLOWS:

A vehicle navigation method comprising:
initiating a trip request, including trip request information;
determining vehicle coordinates;

sending vehicle coordinates and the entered trip request information to a server over a

network;

retrieving at the server road information based on the vehicle coordinates and entered trip
request information from an information center over a network connection;

generating a trip plan according to navigation information stored in a memory associated
with the server, the vehicle coordinates, the trip request information, and the retrieved
road information, wherein the generated trip plan includes a table of locations of the trip
plan with associated navigation prompts ;

sending the generated trip plan table to the vehicle over the network;

comparing present vehicle coordinates to the trip plan table;

if, according to the comparison, the vehicle coordinates are within a threshold value from

a location 1n the table, presenting the navigation prompt associated with the location in

the table that 1s within the threshold value of the vehicle's location; and

wherein generating comprises generating trip overview information, and further

comprising presenting the trip overview information within the vehicle.

A vehicle navigation method comprising:
initiating a trip request, including trip request information;
determining vehicle coordinates;

sending vehicle coordinates and the entered trip request information to a server over a

network;
retrieving at the server road information based on the vehicle coordinates and entered trip
request information from an information center over a network connection;

generating a trip plan according to navigation information stored in a memory associated

with the server, the vehicle coordinates, the trip request information, and the retrieved
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road information, wherein the generated trip plan includes a table of locations of the trip

plan with associated navigation prompts ;

sending the generated trip plan table to the vehicle over the network;

comparing present vehicle coordinates to the trip plan table;

if, according to the comparison, the vehicle coordinates are within a threshold value from

a location in the table, presenting the navigation prompt associated with the location 1n

the table that is within the threshold value of the vehicle's location; and

further comprising at least one of the following:

(a)  wherein generating comprises generating trip overview information, and further
comprising presenting the trip overview information within the vehicle; and

(b)  determining if the vehicle is adhering to the trip plan, wherein determining
adherence comprises determining distance of the vehicle coordinates to the trip
plan; and 1f the vehicle coordinates are not within a threshold value from the trip

plan, making a request to pause the trip plan, and resuming the trip plan when

instructed.

The method of claim 1 or claim 2, wherein the road information includes traffic

information.

The method of any one of claim 1 to claam 3, wherein the navigation prompts include

voice prompts.

The method of claim 1, wherein the trip overview information includes a voice prompt

that includes legs of the trip plan that meet a predetermined trip overview requirement.
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The method of any one of claim 1 to claim 5, wherein the trip plan further includes one or

more voice prompts associated with one or more landmarks.

A vehicle navigation system comprising:
a unit located in a vehicle, the unit comprising:

a first component configured to initiate a trip request including trip request

information;

a second component configured to determine vehicle coordinates; and

a user interface;

a traffic information center configured to generate road information; and

a server comprising:

a receiving component configured to receive the determined vehicle coordinates
and the trip request information from the unit over a network;
a component configured to retrieve road information from the traffic information

center over a network connection based on the received vehicle coordinates and

the trip request information;

a memory configured to store navigation information;

a trip plan component configured to generate a trip plan according to the
navigation information, the received vehicle coordinates, the trip request
information, and the retrieved road information, wherein the generated trip plan
' includes a table of locations of the trip plan with associated navigation prompts;
and
a transmission component configured to send the generated trip plan to the unit,
wherein the user interface is configured to present the navigation prompts based on
present vehicle location information; and
wherein the trip plan component is further configured to generate trip overview

information, and the user interface is further configured to present the trip overview

information within the vehicle.
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A vehicle navigation system comprising:

a unit located in a vehicle, the unit comprising:

a first component configured to initiate a trip request including trip request

information;

a second component configured to determine vehicle coordinates; and

a user interface;

a traffic information center configured to generate road information; and

a server comprising:

a receiving component configured to receive the determined vehicle coordinates
and the trip request information from the unit over a network;
a component configured to retrieve road information from the traffic information

center over a network connection based on the recetved vehicle coordinates and

the trip request information;
a memory configured to store navigation information;
a trip plan component configured to generate a trip plan according to the

navigation information, the received vehicle coordinates, the trip request

information, and the retrieved road information, wherein the generated trip plan

includes a table of locations of the trip plan with associated navigation prompts;

and

a transmission component configured to send the generated trip plan to the unit,

whereln the user interface is configured to present the navigation prompts based on

present vehicle location information; and

further comprising at least one of the following:

(a)

(b)

wherein the trip plan component is further configured to generate trip overview
information, and the user interface is further configured to present the trip
overview Information within the vehicle; and

wherein the unit further comprises a component configured to determine distance
of the vehicle coordinates to the trip plan; and a component configured to make a
request to pause the trip plan, and to resume the trip plan when instructed, if the

vehicle coordinates are determined to not be within a threshold value from the trip

plan.
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The system of claim 7 or claim 8, wherein the user interface comprises:
a component configured to compare present vehicle coordinates to the trip plan table,
wherein the user interface presents a navigation prompt, if, according to the comparison

component, the vehicle coordinates are within a threshold value from a location in the

table associated with the navigation prompt.

The system of any one of claim 7 to claim 9, wherein the road information includes

traffic information.

The system of any one of claim 7 to claim 10, wherein the navigation prompts include

voice prompts.

The system of claim 7, wherein the trip overview information includes a voice prompt

that includes legs of the trip plan that meet a predetermined trip overview requirement.

The system of any one of claim 7 to claim 12, wherein the trip plan further includes one

or more voice prompts associated with one or more landmarks.

A vehicle navigation method comprising:
Initiating a trip request, including trip request information;
determining vehicle coordinates;

sending vehicle coordinates and the entered trip request information to a server over a

network;
retrieving at the server road information based on the vehicle coordinates and entered trip
request information from an information center over a network connection;

generating a trip plan according to navigation information stored in a memory associated

with the server, the vehicle coordinates, the trip request information, and the retrieved

road information, wherein the generated trip plan includes an electronic map and a table

of locations of the trip plan with associated navigation prompts;

sending the generated trip plan table to the vehicle over the network:
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comparing present vehicle coordinates to the trip plan table;
if, according to the comparison, the vehicle coordinates are within a threshold value from

a location in the table, presenting the navigation prompt associated with the location in

the table that is within the threshold value of the vehicle's location;

sending the sent electronic map to a personal data assistant (PDA); and

displaying the electronic map on a display of the PDA based on the vehicle's present
location;

wherein generating comprises generating trip overview information, and further

comprising presenting the trip overview information within the vehicle.

A vehicle navigation method comprising:
initiating a trip request, including trip request information;
determining vehicle coordinates;

sending vehicle coordinates and the entered trip request information to a server over a
network;

retrieving at the server road information based on the vehicle coordinates and entered trip
request information from an information center over a network connection;

generating a trip plan according to navigation information stored 1n a memory associated
with the server, the vehicle coordinates, the trip request information, and the retrieved

road information, wherein the generated trip plan includes an electronic map and a table

of locations of the trip plan with associated navigation prompts;

sending the generated trip plan table to the vehicle over the network;

comparing present vehicle coordinates to the trip plan table;
1f, according to the comparison, the vehicle coordinates are within a threshold value from

a location in the table, presenting the navigation prompt associated with the location in

the table that is within the threshold value of the vehicle's location;
sending the sent electronic map to a personal data assistant (PDA); and

displaying the electronic map on a display of the PDA based on the vehicle's present

location; and
further comprising at least one of the following:

(a)  wherein generating comprises generating trip overview information, and further
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comprising presenting the trip overview information within the vehicle; and
(b)  determining if the vehicle is adhering to the trip plan, wherein determining
adherence comprises determining distance of the vehicle coordinates to the trip

plan; and if the vehicle coordinates are not within a threshold value from the trip

plan, making a request to pause the trip plan, and resuming the trip plan when

instructed.

The method of claim 14 or claim 15, wherein the electronic map is wirelessly sent to the
PDA.

The method of any one of claims 14 to 16, wherein the electronic map includes detail

information that is displayed on the display of the PDA upon selection of an associated

feature using a user interface device of the PDA.

A vehicle navigation system comprising:
a unit located 1n a vehicle, the unit comprising:

a first component configured to initiate a trip request including trip request

information;

a second component configured to determine vehicle coordinates; and

a user interface:

a personal data assistant (PDA) coupled to the unit, the PDA comprising a display and a

user interface;

a tratfic information center configured to generate road information; and

a server comprising:
a recelving component configured to receive the determined vehicle coordinates
and the trip request information from the unit over a network;
a component configured to retrieve road information from the traffic information

center over a network connection based on the received vehicle coordinates and

the trip request information;

a memory configured to store navigation information;

a trip plan component configured to generate a trip plan according to the
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navigation information, the received vehicle coordinates, the trip request

information, and the retrieved road information, wherein the generated trip plan

includes an electronic map and a table of locations of the trip plan with associated

navigation prompts; and

a transmission component configured to send the generated trip plan to the unit,
wherein the user interface is configured to present the navigation prompts based on

present vehicle location information,

wherein the electronic map is sent to the PDA and the PDA displays the electronic map
on the display; and
wherein the trip plan component is further configured to generate trip overview

information, and the user interface is further configured to present the trip overview

information within the vehicle.

A vehicle navigation system comprising:
a unit located 1n a vehicle, the unit comprising:

a first component configured to initiate a trip request including trip request

information;

a second component configured to determine vehicle coordinates; and

a user interface;

a personal data assistant (PDA) coupled to the unit, the PDA comprising a display and a

user interface;

a traffic information center configured to generate road information; and

a server comprising:
a recelving component configured to receive the determined vehicle coordinates
and the trip request information from the unit over a network;
a component configured to retrieve road information from the traffic information

center over a network connection based on the received vehicle coordinates and

the trip request information;
a memory configured to store navigation information;

a trip plan component configured to generate a trip plan according to the

navigation information, the received vehicle coordinates, the trip request
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information, and the retrieved road information, wherein the generated trip plan
includes an electronic map and a table of locations of the trip plan with associated
navigation prompts; and

a transmission component configured to send the generated trip plan to the unit,

wherein the user interface is configured to present the navigation prompts based on

present vehicle location information,

wherein the electronic map is sent to the PDA and the PDA displays the electronic map

on the display; and

further comprising at least one of the following:

(a)

(b)

wherein the trip plan component 1s further configured to generate trip overview
information, and the user interface is further configured to present the trip
overview information within the véhicle; and

wherein the unit further comprises a component configured to determine distance
of the vehicle coordinates to the trip plan; and a component configured to make a

request to pause the trip plan, and to resume the trip plan when instructed, if the

vehicle coordinates are determined to not be within a threshold value from the trip

plan.

The system of claim 18 or claim 19, wherein the electronic map i1s wirelessly sent from
the unit to the PDA.

The system of any one of claim 18 to claim 20, wherein the electronic map includes

detail information that is displayed on the display of the PDA upon selection of an

associated feature using the user interface of the PDA.
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