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SYSTEM AND METHOD FOR
AUTOMATICALLY PROVIDING VEHICLE
STATUS INFORMATION

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of the
filing date of U.S. Provisional Application Serial No.
60/122,482, filed on Mar. 1, 1999, and entitled “Base Station
Apparatus and Method for Monitoring Travel of Mobile
Vehicle.”

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to vehicle infor-
mation systems and, in particular, to a system and method
for maintaining vehicle status information and of automati-
cally and efficiently providing this information to users after
communication is established with the users.

2. Related Art

Presently, it is possible for users to call a central process-
ing station to obtain information on the status of a vehicle of
interest. For example, it is possible for a user to call an
airline or a bus depot and find out whether an airplane or bus
is on or off schedule. In some situations a human operator at
the processing station (e.g., the airline or bus depot) receives
the call from the user who asks the operator for information
regarding the status of a particular vehicle. The operator then
looks up the status of the vehicle from a chart or database
and provides the user with the requested information.

In other situations, the status information is automatically
provided to the user after the user has submitted a status
information request, thereby eliminating the need of human
interaction at the processing station. For example, once
communication with a communications device at the pro-
cessing station is established, a computer at the processing
station may prompt the user to identify which vehicle the
user is interested in. The user may enter a vehicle identifier,
such as an airplane number or bus number, for example, via
touch-tone signaling or other suitable technique for inter-
facing information with computer systems. The computer
then automatically retrieves information pertaining to the
status of the vehicle identified by the user’s inputs and
provides this information to the user.

Having to provide either the operator or the computer
with information identifying which vehicle is of interest to
the user is timing consuming and burdensome. It would be
desirable for the processing station to automatically provide
the user with status information on a particular vehicle
without the user having to provide a vehicle identifier.

Thus, a heretofore unaddressed need exists in the industry
for providing a system and method of maintaining vehicle
status information and of automatically and efficiently pro-
viding users with this information.

SUMMARY OF THE INVENTION

The present invention overcomes the inadequacies and
deficiencies of the prior art as discussed hereinbefore.
Generally, the present invention provides a system and
method for automatically providing a user with vehicle
status information related to a particular vehicle or a par-
ticular set of vehicles.

In architecture, the system of the present invention uti-
lizes a database, a communication interface, and a system
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manager. The database stores status information associated
with a vehicle, and the communication interface is designed
to communicate with communication devices remotely
located from the system. The system manager receives a
message transmitted from the vehicle and updates the status
information stored in the database based on the received
message. When a remote communication device establishes
communication with the communication interface, the com-
munication interface receives caller identification informa-
tion automatically transmitted to the communication inter-
face. The system manager analyzes this caller identification
information and automatically retrieves status information
from the database based on the caller identification infor-
mation. The system manager then transmits, via the com-
munication interface, the retrieved status information to the
remote communication device.

The present invention can also be viewed as providing a
method for monitoring and reporting status of vehicles. The
method can be broadly conceptualized by the following
steps: maintaining status information associated with a
vehicle; communicating with a remote communication
device; receiving caller identification information automati-
cally transmitted in the communicating step; and automati-
cally retrieving and transmitting the status information based
on the caller identification information.

Other features and advantages of the present invention
will become apparent to one skilled in the art upon exami-
nation of the following detailed description, when read in
conjunction with the accompanying drawings. It is intended
that all such features and advantages be included herein
within the scope of the present invention and protected by
the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be better understood with reference to
the following drawings. The elements of the drawings are
not necessarily to scale relative to each other, emphasis
instead being placed upon clearly illustrating the principles
of the invention. Furthermore, like reference numerals des-
ignate corresponding parts throughout the several views.

FIG. 1 is a block diagram illustrating a system for
monitoring and reporting status of vehicles in accordance
with the present invention.

FIG. 2 is a block diagram illustrating a computer system
implementing a base station depicted in FIG. 1.

FIG. 3 is a flow chart illustrating the architecture and
functionality of a system manager depicted in FIG. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 depicts a vehicle tracking system 10 in accordance
with the preferred embodiment of the present invention. The
system 10 includes a base station 15 configured to store
information regarding the status of at least one vehicle 17.
For example, the base station 15 may store a value indicating
the time that the vehicle 17 is expected to arrive at a
particular location.

The base station 15 is configured to communicate with a
user interface 21 at a user’s premises 23 via a communica-
tions network 24, such as the publicly switched telephone
network (PSTN), for example. In this regard, the base station
15 may be configured to determine when the vehicle 17 is
within a predetermined proximity (e.g., time or distance)
from a particular location and to transmit a notification
message to the user interface 21 to warn a user at the
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premises 23 of an impending arrival of the vehicle 17 at the
particular location. A base station 15 capable of tracking
vehicle 17 and of transmitting such a notification message is
fully described in U.S. Patent Application entitled “Base
Station Apparatus and Method for Monitoring Travel of a
Mobile Vehicle,” assigned Ser. No. 09/395,501, and filed on
Sep. 14, 1999, which is incorporated herein by reference.

The notification message can be transmitted via a tele-
phone call, a page, an e-mail message, or any other suitable
technique for communicating data. The user interface 21 is
preferably any communication device or devices capable of
communicating with base station 15 and, therefore, of
receiving and processing the notification message. For
example, the user interface 21 may be a telephone, a pager,
a modem, or other suitable communication device.

In the preferred embodiment, the user interface 21 may be
configured to establish communication with the base station
15 to discover the status of a particular vehicle 17. Once
communication with the base station 15 is established, the
base station 15 is configured to automatically identify the
user associated with the user interface 21 without prompting
the user for inputs.

For example, in conventional telephony systems, caller
identification (caller I.D.) information, such as the caller’s
telephone number, name, address, etc., is often automati-
cally transmitted to the party receiving the call so that the
party receiving the call can identify the caller before answer-
ing. U.S. Pat. No. 4,924,496, entitled “Automatic Incoming
Telephone Call Originating Number and Party Display Sys-
tem” and issued on May &, 1990, which is incorporated
herein by reference, describes a process of automatically
transmitting caller I.D. information without prompting the
caller for inputs. The base station 15 is designed to utilize
this caller I.D. information to identify the user at premises 23
that established communication with base station 15.

Furthermore, the base station 15 is preferably aware of
which users are associated with which vehicles 17.
Accordingly, after identifying the user who established
communication with the base station 15, the base station 15
is configured to automatically retrieve status information
pertaining to the vehicle or vehicles 17 associated with the
user and to transmit this information to the user interface 21,
which interfaces this information with the user at premises
23. Therefore, the user is able to receive status information
pertaining to a vehicle 17 associated with the user without
having to manually provide inputs to the base station 15 to
identify the associated vehicle 17.

To ensure that the information provided to the user is
accurate, the base station 15 is designed to update the status
information stored in the base station 15, when the vehicle
17 is unexpectedly late or early. In this regard, the vehicle 17
includes a vehicle interface 32 capable of communicating
with the base station 15 via wireless signals. For example, in
the preferred embodiment, the vehicle interface 32 may
comprise a cellular telephone capable of transmitting wire-
less signals to base station 15 via a cellular network 35.
However, in other embodiments, the vehicle interface 32
may be comprised of another device or devices capable of
communicating with the base station 15 either directly or
through another type of network.

When the vehicle 17 is off schedule or when another event
pertaining to the status of the vehicle 17 occurs, a status
message is transmitted to the base station 15 to notify the
base station 15 of the event. The status message may be
manually interfaced with vehicle interface 32 via buttons or
switches, for example, or may be automatically generated by
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the vehicle interface 32. U.S. Patent Application entitled
“Apparatus and Method for Monitoring Travel of a Mobile
Vehicle,” assigned Ser. No. 09/395,497, and filed on Sep. 14,
1999, which is incorporated herein by reference, describes a
system in which a status message is automatically transmit-
ted when the vehicle 17 is off schedule.

The base station 15 is configured to receive the status
message and to update the status information stored in the
base station 15 in response to the status message. Therefore,
the status information stored in the base station 15 should be
accurate and up to date.

FIG. 2 depicts a more detailed view of the base station 15.
In the embodiment shown by FIG. 2 the base station 15 is
implemented as a computer having memory 41. The base
station 15 preferably includes a system manager 44 that
controls the operation of the base station 15. The system
manager 44 can be implemented in software, hardware, or a
combination thereof. In the preferred embodiment, as illus-
trated by way of example in FIG. 2, the system manager 44
of the present invention along with its associated method-
ology is implemented in software and stored in memory 41.

Note that the system manager 44, when implemented in
software, can be stored and transported on any computer-
readable medium for use by or in connection with an
instruction execution system, apparatus, or device, such as a
computer-based system, processor-containing system, or
other system that can fetch the instructions from the instruc-
tion execution system, apparatus, or device and execute the
instructions. In the context of this document, a “computer-
readable medium” can be any means that can contain, store,
communicate, propagate, or transport the program for use by
or in connection with the instruction execution system,
apparatus, or device. The computer readable medium can be,
for example but not limited to, an electronic, magnetic,
optical, electromagnetic, infrared, or semiconductor system,
apparatus, device, or propagation medium. More specific
examples (a nonexhaustive list) of the computer-readable
medium would include the following: an electrical connec-
tion (electronic) having one or more wires, a portable
computer diskette (magnetic), a random access memory
(RAM) (magnetic), a read-only memory (ROM) (magnetic),
an erasable programmable read-only memory (EPROM or
Flash memory) (magnetic), an optical fiber (optical), and a
portable compact disc read-only memory (CDROM)
(optical). Note that the computer-readable medium could
even be paper or another suitable medium upon which the
program is printed, as the program can be electronically
captured, via for instance optical scanning of the paper or
other medium, then compiled, interpreted or otherwise pro-
cessed in a suitable manner if necessary, and then stored in
a computer memory. As an example, the system manager 44
may be magnetically stored and transported on a conven-
tional portable computer diskette.

The preferred embodiment of the base station 15 of FIG.
2 also comprises one or more conventional processing
elements 46, such as a digital signal processor (DSP), that
communicate to and drive the other elements within the base
station 15 via a local interface 49, which can include one or
more buses. Furthermore, an input device 52, for example,
akeyboard or a mouse, can be used to input data, and screen
display 54 or a printer 56 can be used to output data to the
user. A disk storage mechanism 58 can be connected to the
local interface 49 to transfer data to and from a nonvolatile
disk (e.g., magnetic, optical, etc.). The base station 15 can be
connected to a network interface 62 that allows the base
station 15 to exchange data with a network 64.

The base station 15 also includes an interface 67 for
communicating with vehicle interface 32 (FIG. 1) and an
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interface 69 for communicating with user interface 21.
Interfaces 67 and 69 may be implemented by the same
device or devices or may be implemented by a separate
device or devices.

The base station 15 preferably stores status information in
a database 72. In this regard, the database 72 preferably
includes a plurality of entries, in which each entry includes
status information associated with a particular vehicle 17.
For example, an entry may include a data value indicating
when a vehicle 17 is expected to arrive at a particular
location or indicating whether the vehicle is on schedule.
The status information stored in the entry may also define
the aforementioned particular location or may include data
identifying the packages or passengers, if any, on board the
vehicle. Other types of information pertaining to the status
of the vehicle 17 may be stored in the entry.

Each entry is preferably correlated with a vehicle identi-
fier that identifies the vehicle 17 described by the status
information stored within the entry. Furthermore, the status
message may include the vehicle identifier of the vehicle 17
that transmitted the message. Therefore, when a status
message is received by the base station 15, the system
manager 44 may identify which entries in the database 72
include information that potentially should be updated based
on the status message.

Each entry is also correlated with at least one user
identifier identifying a user associated with the vehicle 17
described by the information stored in the entry. For
example, assume that a user is a passenger scheduled to ride
on a particular vehicle 17. At least one of the entries in the
database 72 should include information pertaining to the
status of the particular vehicle 17 (e.g., indicating whether
the particular vehicle 17 is on or off schedule). This entry
should be correlated with a user identifier that identifies the
foregoing user. Accordingly, when the system manager 44
determines that this user has established communication
with the base station 15, the system manager 44 is config-
ured to automatically identify, based on the user identifiers
correlated with the entries, each entry associated with the
user. Therefore, when the user establishes communication
with the interface 69 in the foregoing example, the system
manager 44 is configured to automatically identify the
aforementioned entry having status information pertaining
to the particular vehicle 17 that the user is to ride.

After identifying the entry or entries associated with the
user, the system manager 44 is configured to retrieve the
status information from the identified entry or entries and to
transmit this information to the user. As a result, the user
does not need to manually provide inputs to identify which
information the system manager 44 should retrieve and
transmit to the user.

It should be noted that other methodologies for storing
status information and of associating the status information
with the appropriate vehicles 17 and users may be employed
without departing from the principles of the present inven-
tion.

Operation

The preferred use and operation of the system 10 and
associated methodology are described hereafter.

Assume for illustrative purposes that a user wishes to ride
a vehicle 17 associated with the system 10. Assume further
that an entry in the database 72 is associated with this
vehicle 17. For example, assume that the entry indicates
when the vehicle 17 is expected to arrive at a location, such
as the location where the user is to meet the vehicle 17, for
example.
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At some point, a user identifier identifying the user is
correlated with entry. For example, during a registration
period, the user may provide his or her telephone number,
which is stored in the database 72 and correlated with the
entry in the database 72 associated with the vehicle 17.
However, it should be noted that other types of user iden-
tifiers may be used. For example, the user identifier may be
the user’s name, the user’s home or business address, the
user’s e-mail address, or other types of values that identify
the user.

If the vehicle 17 is early or late, then it may be desirable
for the user to change the time at which he or she leaves to
meet the vehicle 17. Therefore, before the user travels to the
aforementioned location to meet the vehicle 17, it may be
desirable for the user to check the status of the vehicle 17 to
find out if the vehicle 17 is off schedule. To check the status
of the vehicle 17, the user establishes communication with
the base station 15 via user interface 21. For example, in the
preferred embodiment, the user utilizes interface 21 to
establish a telephone call with the interface 69 at the base
station 15. In this example, both interfaces 21 and 69 are
conventional telephone devices.

The interface 69 is designed to receive caller I.D. infor-
mation that is automatically transmitted to the interface 69
when communication with the interface 69 is being estab-
lished. In telephony systems the caller I.D. information is
usually transmitted between the ringing signals transmitted
to the interface 69, and the caller I.D. information usually
includes the telephone number associated with the user
interface 21.

Once the interface 69 has received the caller I.D.
information, the system manager 44 automatically searches
the caller 1.D. information for a caller identifier (e.g., the
telephone number provided in the caller I.D. information),
as shown by blocks 82 and 84 of FIG. 3. The caller identifier
is information in the caller identification information used
by the base station 15 to identify a caller. In the preferred
embodiment where the user identifier stored in database 72
is the user’s telephone number, the system manager 44
searches the caller I.D. information in block 84 for the
telephone number defined by the caller I.D. information.
This telephone number should be the telephone number
associated with interface 21.

After determining the caller identifier from the caller I.D.
information, the system manager 44 then searches the data-
base 72 to determine whether the caller identifier corre-
sponds with one of the user identifiers already stored in the
database 72, as shown by block 87. For example, in the
preferred embodiment, the system manager 44 compares the
telephone number included in the caller identification infor-
mation to the user identifiers stored in the database 72. As
long as the user is calling from an interface 21 associated
with the same telephone number provided during registra-
tion (i.e., the telephone number used by the base station 15
as the user identifier to identify the user), then the telephone
number included in the caller I.D. information should cor-
respond to (e.g., match) the user identifier associated with
the user.

If a correspondence with a user identifier is determined in
block 87, then the system manager 44 automatically
retrieves the entry correlated with the user identifier, as
shown by block 91. This entry should be the entry having
status information pertaining to the vehicle 17 of interest to
the user (e.g., the vehicle 17 that the user is planning to ride).
The system manager 44 then transmits at least a portion of
the retrieved status information to the user via interfaces 21
and 69, as depicted by block 93.



US 6,415,207 B1

7

The status information transmitted to user interface 21
preferably indicates whether the aforementioned vehicle 17
is on or off schedule, although other types of information
may be indicated by the status information. Note that this
status information is provided to the user without the user
having to provide any inputs once communication with the
interface 69 is established. In this regard, the user merely
dials the telephone number associated with the interface 69
in the preferred embodiment, and based on the caller I.D.
information automatically provided to the interface 69, the
system manager 44 retrieves and transmits the aforemen-
tioned status information to the user interface 21. Based on
the status information transmitted to the user interface, the
user should be able to determine whether the vehicle 17 is
on or off schedule.

It should be noted that the base station manger 44 may fail
to find a corresponding user identifier in the database 72 in
some circumstances. For example, the user may call from an
interface 21 associated with a telephone number other than
the one provided during registration and, therefore, other
than the one used by the base station 15 as a user identifier
for the user. In such a situation, the system manager 44
should prompt the user to enter sufficient information so that
the system manager 44 can either identify the user or the
vehicle 17 of interest, as shown by block 94. For example,
the system manager 44 could prompt the user to enter, via
touch tone signaling, the user’s telephone number or the
vehicle number of the vehicle 17 of interest to the user. In
this situation, the system manager 44 retrieves the status
information from the database 72 based on the inputs
provided by the user instead of the caller identifier included
in the caller [.D. information, as shown by block 97.

Although the foregoing example has been described
herein as utilizing a telephone call to establish communica-
tion with the interface 69, the present invention should not
be so limited. Any device capable of establishing commu-
nication with the interface 69 and of automatically trans-
mitting caller I.D. information to the interface 69 should be
suitable for implementing the user interface 21 of the present
invention. For example, it is possible for the user interface
21 to establish communication with interface 69 over the
Internet. In this example, the user identifier identifying the
user could be the user’s e-mail or source address. Therefore,
upon receiving an e-mail message from interface 21, the
system manager 44 in block 84 searches for the sender’s
e-mail address. This e-mail address is compared with the
user identifiers in the database 72 in block 87 to identify the
status information that should be transmitted to the user in
a return e-mail message. There are various other devices and
techniques that may be employed for communicating
between interfaces 69 and 23 without departing from the
principles of the present invention.

It should be emphasized that the above-described embodi-
ments of the present invention, particularly, any “preferred”
embodiments, are merely possible examples of
implementations, merely set forth for a clear understanding
of the principles of the invention. Many variations and
modifications may be made to the above-described
embodiment(s) of the invention without departing substan-
tially from the spirit and principles of the invention. All such
modifications and variations are intended to be included
herein within the scope of the present invention and pro-
tected by the claims.

What is claimed is:

1. A system for monitoring and reporting status of
vehicles, comprising:

a database storing status information associated with a

vehicle, said status information indicative of a current
proximity of said identified vehicle;
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a communication interface configured to communicate
with communication devices remotely located from
said system; and

a system manager configured to receive a message trans-
mitted from said vehicle and to update said status
information based on said message, said system man-
ager further configured to analyze caller identification
information automatically transmitted to said commu-
nication interface when a remote communication
device establishes communication with said communi-
cation interface, said system manager further config-
ured to automatically search for and locate a set of said
status information based on said caller identification
information, said system manager further configured to
retrieve said set of status information and to transmit
said retrieved set of status information to said remote
communication device.

2. The system of claim 1, wherein said caller identification
information is a telephone number associated with said
remote communication device.

3. The system of claim 1, wherein said caller identification
information is included within a message transmitted over
the internet and received by said communication interface,
and wherein said caller identification information is a source
address automatically inserted into said message by said
remote communication device, said source address identi-
fying an address of said remote communication device.

4. The system of claim 1, wherein said system manager is
configured to transmit said retrieved set of status informa-
tion to said remote communication device in response to
said caller identification information.

5. A system for monitoring and reporting status of
vehicles, comprising:

means for maintaining status information associated with
a vehicle, said status information indicative of a current
proximity of said identified vehicle;

means for communicating with a remote communication
device, said means for communicating including a
means for receiving caller identification information
automatically transmitted to said communicating
means;

means for utilizing said caller identification information
to automatically search for and locate a set of said
status information; and

means for automatically retrieving and transmitting said
set of said status information.

6. The system of claim 5, wherein said caller identification

information is a telephone number.

7. The system of claim 5, wherein said caller identification
information is an e-mail address.

8. The system of claim 5, further comprising:

means for receiving a status message transmitted from
said vehicle; and

means for updating said status information based on said
status message.

9. The system of claim 5, wherein said status information
indicates a proximity of said vehicle from a particular
location.

10. A method for monitoring and reporting status of
vehicles, comprising the steps of:

maintaining status information associated with a vehicle,
said status information indicative of a current proximity
of said vehicle;

communicating with a remote communication device;

receiving caller identification information automatically
transmitted in said communicating step;
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utilizing said caller identification information to automati-
cally search for and locate a set of said status informa-
tion;

automatically retrieving said set of status information
based on said searching for and locating step; and

transmitting said retrieved set of status information to said
remote communication device.

11. The method of claim 10, wherein said caller identi-
fication information is a telephone number.

12. The method of claim 10, wherein said caller identi-
fication information is an e-mail address.

13. The method of claim 10, further comprising the steps
of:

10

10

receiving a status message transmitted from said vehicle;
and

updating said status information based on said status

message.

14. The method of claim 10, further comprising the step
of indicating a proximity of said vehicle from a particular
location via said status information.

15. The method of claim 10, wherein said utilizing,
retrieving, and transmitting steps are performed in response
to said receiving step.



