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(57) Abstract: A system (10) for transmitting, collecting and displaying diagnostic and operational information from one or more
motor vehicles to a central server (60) connected to a wide area network (45). The system (10) is designed to be used with an
existing on-board diagnostic system found in most motor vehicles manufactured today. The system (10) includes a translator device
(14) capablc of translating the codes from an on-board diagnostic connector (8) into computer rcadable file such as ASCII files. The
translator device (14) may be connected to an on-board computer (20) that includes a wireless modem (35) capable of connecting
to a wireless communication network (40) and eventually to a wide area network (45). A central server (60) is connected to the
wide area network (45) which receives and stores information from the on-board computer (20). Authorized users may connect to
central server (60) via the wide area network (60) and request information therefrom regarding selected motor vehicles. All of the
information may be presented in a single interface.
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TITLE: SYSTEM FOR TRANSMITTING AND DISPLAYING
MULTIPLE, MOTOR VEHICLE INFORMATION

TECHNICAL FIELD
This invention relates to methods of presenting multiple, mobile wireless
communications network service information, and more particularly, to systems for

transmitting and displaying multiple motor vehicle information.

BACKGROUND ART

On-board computers coupled to a wireless communications network service
are now available that enable manufacturers of motor vehicles to obtain useful
information regarding the motor vehicle. Typically, these on-board computers are
clectrically connected to sensors located in various systems in the motor vehicle that
instantaneously report the status or condition of the system. Manufacturers of motor
vehicles can connect to the on-board computer via the mobile, wireless
communication network to obtain information from the motor vehicle anywhere
within the region covered by the wireless communication network.

Recently, it has been reported that on-board computers can now be used by
motor vehicle operators to download and upload information from a central server
connected to a wide area network such as the World Wide Web via the mobile,
wireless communications network. Using the on-board computer, an operator can
now obtain e-mail messages or other important information from any other servers
connected to the wide area network.

Many motor vehicle drivers own motor vehicles manufactured by different
manufactures. Unfortunately, no standard computer program has been developed
which can interact with all on-board computers used in every motor vehicle. This
creates a large burden for the operator of multiple motor vehicles to understand and
learn to operate every computer and program.

On-board diagnostic systems are used today in most cars and light trucks. To
meet federal EPA emission standards implemented in the 1970’s, motor vehicle
manufacturers started using electronic devices to control engine functions such as fuel
feed, ignition, and to diagnose engine problems.

Initially, motor vehicle manufacturers had their own systems which were not
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compatible. In 1988, the Society of Automotive Engineers (SAE) set standards which
included a standard connector plug and a set of diagnostic test signals that dealer’s
used when adjusting or repairing the motor vehicle. Although motor vehicle
manufacturers may used a uniform set of test signals, the meaning of these test signals
is proprietary. The standard connector plug and set of test signals, today, is known
collectively as OBD-II which applies to all cars and light trucks built after January 1,
1996. It is anticipated that new on-board diagnostic connectors (i.e. OBD-III) will be
developed in the future.

Translator devices, also known as diagnostic scanners, are available that
connect to the OBD-II connector plug and translate the diagnostic test signals into
ASCII files capable of being used by a personal computer. One translator device,
known as AUTOTAP, is available from B&B Electronics Manufacturing Company,
of Ottawa, IL. Using this device, independent mechanics are able to connect to the
OBD-II connector plug and obtain factory diagnostic service code information.

What is needed is a system for operators of motor vehicles to easily obtaining motor
vehicle diagnostic and operating information and store this information in a location
for later retrieval.

What is also needed is such a system that enables operators to obtain
information remotely for a plurality of motor vehicles and then present this

information in a concise manner on a single interface.

DISCLOSURE OF THE INVENTION

It is an object of the present invention to provide a system for collecting and
transmitting diagnostic and operation motor vehicle information to a central computer
for real time or later retrieval.

It is another object of the present invention to provide such a system that
collects and transmits motor vehicle information from a plurality of motor vehicles in
remote locations and collects the information on a central server.

It is a further object of the present invention to provide such a system that
enables the information to be presented in a single interface.

These objects and other objects are met by a system designed to be used with
motor vehicles that use sensors and an on-board diagnostic system , such as OBD-II,

that enables users to review real time and historical diagnostic and performance
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information data for one motor vehicle or a plurality of motor vehicles. The system
includes the use of a translating means that connects to the motor vehicle’s on-board
diagnostic system. In one embodiment, the translating means is a separate translator
device designed specifically to connect to a commonly used OBD-II connector plug.
The translator device includes a translator program capable of translating the
proprietary diagnostic test signals into diagnostic service codes presented in a
standard computer language, such as ASCII files, to be used by an electronic device,
hereinafter called an on-board computer.

The on-board computer is connected to a wireless communication means that
continuously or intermittently transmits the ASCII files to a central network server
connected to a wide area network, such as the INTERNET. The central network
server collects the ASCII text files in a user database file. Authorized users, such as
the owner of the motor vehicle or representatives of the motor vehicle manufacturer
may connect to the central network server and receive real time data or historical
information from the user’s database file.

An important aspect of the system is that information from multiple motor
vehicles may be collected and transmitted to the central server for retrieval by
authorized users. A second important aspect is that the system may be used with all
motor vehicles that use EPA-mandated diagnostic codes, translating manufacturer’s
proprietary diagnostic service codes, and provides real time performance data. A
third important aspect is that operators can obtain this information anywhere they

have access to the wide area network and have it presented in a single interface.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic of the system showing the relationship between the
different motor vehicle manufacturers, the central server, the wide area network, a
plurality of different motor vehicles owned by one operator with a motor vehicle
computer coupled to various motor vehicle systems, a translator device, an add-on
computer with an display interface, and a remote computer with a display interface.
Fig. 2 is a front plan view of a monitor presenting information collected for a

.

plurality of motor vehicles
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BEST MODE FOR CARRYING OUT THE INVENTION

Disclosed herein is a system 10 of transmitting and displaying real time and
historical multiple motor vehicle information over a central server 60 connected to a
wide area network 45. Authorized users may then connect to the central server 60 to
connect the real time or historical information on selected motor vehicles. The system
10 is especially beneficial to operators of multiple motor vehicles, each having
factory-installed sensors or computer module which enables the operators to
conveniently connect to the wide area network 45 and receive the stored uploaded
information for each motor vehicle. The information for all of the motor vehicles
controlled by the operation may be conveniently present on one monitor interface as
shown in Fig. 2.

The system 10 uses a translator device 14, also known as diagnostic scanners,
capable of connected to an existing OBD-II connector plug 8 and translate the
diagnostic test signals into ASCII files capable of being used by a personal computer.
One translator device 14, known as AUTOTAP, is available from B&B Electronics
Manufacturing Company, of Ottawa, IL. Each motor vehicle that uses the system 10
must have a translator device 14 that connects to the OBD-II plug connector 8.

The translator device 14 includes an output cable 6 and plug 7 that connects to a RS
232 (COM) port 22 on the on-board computer 20. The translator device 14 includes a
microprocessor and custom circuitry (not shown) that translate the signals from the
motor vehicle’s sensors 3-5 or computer module 7 to ASCII text file capable to being
used by the on-board computer 20.

The on-board computer 20 may be a hand-held device, a lap-top computer, or
a PDA. Each on-board computer 20 is coupled to a wireless communication means,
such as a wireless modem 35, which transmits the diagnostic and performance
information and other useful information over a wireless communication network 40
to the central server 60 connected to a wide area network 45. The central server 60
collects the uploaded information from an on-board computer 20 located in one motor
vehicle or in a plurality of motor vehicles located in the region.

The on-board computer 20 may also be coupled to an optional physical
location detection means capable of instantaneously determining the physical
location; heading, and elevation of the on-board computer 20, and hence, the motor

vehicle. In the preferred embodiment, the physical location detecting means is a
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global positioning system (GPS) receiver 30. The GPS receiver 30 is able to
immediately establish the monitoring electronic device’s global position, (i.e. latitude,
longitude, elevation), heading, and velocity.

The GPS is a location system based on a constellation of twenty-four satellites
orbiting the Earth at altitudes of approximately 11,000 miles. The GPS satellites
provide accurate positioning information twenty-four hours per day, anywhere in the
world. The GPS uses a receiver that stores orbit information for all GPS satellites.
During use, the receiver determines the time and the positions of the overhead
satellites and then calculates the amount of time it takes a GPS radio signal to travel
from the satellites to the receiver. By measuring the amount of time it takes for a
radio signal to travel from the satellites, the exact location of the GPS receiver can be
determined. GPS receivers 30 are available from Corvallis Microtechnology, Inc., in
Corvallis, Oregon. It should be understood however, that other means for
automatically determining the user’s physical location could be used.

In the preferred embodiment, the system 10 uses GPS receivers 30 that are 3-
D coordinate receivers that require a minimum of four visible satellites. It should be
understood, however, that the system 10 could be used with 2-D coordinate receivers,
which require a minimum of three satellites. The 3-D coordinate receivers are
preferred, since they will continue to provide 2-D coordinate information when their
views are obstructed by trees, mountains, buildings, etc.

A critical component of the system is the client-side software program 28
loaded on each on-board computer 20. The software program 28 collects the
information from the translator device 14 and the GPS receiver 30 and transmits it via
the wireless modem 35 to the wireless communication network 40. The client-side
software program 28 must be able to communicate with the server software program
54 located in the central computer 60. When the user initially logs into the system 10,
the client-side software program 28 also transmits the user identification information
such as the user’s name and password.

Another important function of the client-side software program 28 is also used
to display a standard interface is then created which displays the translated
information to the operator. The interface can then be used to review all of the data
stored in the central server 60 thereby providing a complete review of all of the

sensors 3-5 used in the motor vehicles under the operator’s control. The client-side
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software program 28 can also be loaded into remote computers to enable the operator
to obtain information regarding the motor vehicles. .

As discussed above, the central server 60 is connected to the wide area
network 45 and is able to communicate with a plurality of on-board computers 20 also
connected to the wide area network 45. It should be understood that the central server
60 may be one server or a group of servers all connected to the wide area network 45.
Loaded into the memory of the central computer 60 or in the memory of each server is
the server-side software program 56 capable of uploading and processing data from
the client side software program 28 used with each on-board computer 20 and remote
computer 27 as shown in Fig. 2. During use, the central server 60 creates a user
information database 63 containing all of the user ID information collected motor
vehicle information.

In order to download information from the central server 60, the user must
submit a request using the client-side software program 28. In order to use the system
10, the user’s or on-board computer’s network address must be known to the central
server 60 so that information may be downloaded thereto. If the central server 60 is
also the authorized user’s network service provider to the wide area network 45 and a
previously established account has been set up on the central server 60, the numerical
or temporary address would be known to the central computer 60 when the user signs
onto the central server 60. If the user does not have a previously established account
on the central server 60, then the client side software program 28 must be used to
collect and transfer the account information to the central server 60 each time the user
logs onto the central computer 60.

During use, the user’s personal information is entered into the client side
software program 28. When initial contact is made with the central server 60, the
personal information is automatically downloaded to the central server 60. The client
side software program 28 may be a proprietary software program, or may be included
as an add-on to an existing INTERNET browser software program. After the account
information has been confirmed or set up on the central server 60, the users may begin
to download and/or upload information from the central server 60.

In compliance with the statute, the invention, described herein, has been
described in language more or less specific as to structural features. It should be

understood, however, the invention is not limited to the specific features shown, since
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7
5 the means and construction shown comprised only the preferred embodiments for
putting the invention into effect. The invention is, therefore, claimed in any of its
forms or modifications within the legitimate and valid scope of the amended claims,

appropriately interpreted in accordance with the doctrine of equivalents.

10 INDUSTRIAL APPLICABILITY
This invention has application in the wireless communications industry. More
specifically, this invention has application in the communications industry that deal

with systems for transmitting and displaying multiple motor vehicle information.
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CLAIMS
We claim:
1. A system (10) for transmitting and displaying diagnostic and performance

information for motor vehicles having an on-board diagnostic system, said diagnostic
system (10) including a plurality of sensors (3 — 5) capable of transmitting codes
indicating the status of component on said motor vehicle, said system (10)
comprising:

b. a translating means capable of translating said codes from said sensors (3 —
5) to a computer readable file;

c. a wireless communication means coupled to said translating means capable
of communicating with a wireless communication network (40) located around a
region;

d. a wireless communication network (40) located around a region;

e. a computer wide area network (45); and,

f. a central compﬁte'r (60) connected to said wide area network (45), said
central computer (60) capable of receiving said translating information from said on-
board computers (20) in a region and connected to said wide area network (45) by

said wireless communication means (40).

2. The system (10) as recited in Claim 1, further including an on-board computer
(20) connected between said translating means and said wireless communication

means (40).

3. The system (10) as recited in Claim 1, wherein said translating means is a
translator device (14) capable of connecting to said on-board diagnostic system (10)

in said motor vehicle.

4, The system (10) as recited in Claim 3, wherein said translating means

translates said codes into ASCII files.

5. - The system (10) as recited in Claim 2, further including a physical location

detecting means (30) coupled to each said on-board computer (20), said physical
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location detecting means (30) capable of determining the physical location of said on-

board computer (20);

6. The system (10), as recited in Claim 6, wherein said physical location

detecting means (30) is a GPS receiver used in a GPS network.

7. The system (10), as recited in Claim 6, wherein said wireless communication
means is a wireless modem (35) capable of communicating with said wireless

communication network (40).

8. The system (10), as recited in Claim 2, further including a client-side software
program (28) loaded into each said on-board computer (20) and a server side software
program (56) loaded into said central server to enable said on-board computer to

communicate with said central server (60).

9. A system (10) for transmitting and displaying diagnostic and performance
information for motor vehicles having an on-board diagnostic system, said on-board
diagnostic system including a plurality of sensors capable of transmitting codes
indicating the status of components on said motor vehicle, said system (10)
comprising:

a. a translating device located in each motor vehicle capable of being coupled
to said sensors and capable of translating said codes from said sensors to a computer
readable file,

b. an on-board computer (20) connected to said translating device;

c. a wireless communication means coupled to said translating means capable
of communicating with a wireless communication network (40) located around a
region;

d. a wireless communication network (40) located around a region;

e. acomputer wide area network (45); and,

f. a central computer (60) connected to said wide area network (45), said
central computer (60) capable of receiving said translating information from said on-
board computers (20) in a region and connected to said wide area network (45) by

said wireless communication means.
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10. The system (10) as recited in Claim 9, wherein said translating means
translates said codes into ASCII files.
11. The system (10) as recited in Claim 9, further including a physical location

detecting means (30) coupled to ecach said on-board computer (20), said physical
location detecting means (30) capable of determining the physical location of said on-

board computer (20);

12. The system (10), as recited in Claim 11, wherein said physical location

detecting means (30) is a GPS receiver used in a GPS network.

13. The system (10), as recited in Claim 9, wherein said wireless communication
means is a wireless modem (35) capable of communicating with said wireless

communication network (40).
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MONITORING OF VEHICLE HEALTH BASED ON HISTORICAL INFORMATION

CROSS-REFERENCE TO RELATED APPLICATION
This application claims priority from U.S. provisional patent application Ser. No.
60/202,419 filed on May 8, 2000, the disclosure of which is hereby incorporated herein by

reference in its entirety.

BACKGROUND OF THE INVENTION

In the United States, automotive mechanics are not always viewed as being fully
trusted and reliable. Practicality indicates that automotive mechanics typically are not
fraudulent, but rather overwhelmed with the complexity of the modern computer-controlled
vehicle. With hundreds of parameters dictating a vehicle’s performance, it may be difficult to
pinpoint the source of the problem regardless of the mechanic’s skill level. There has also

been decay in the number of households that perform basic maintenance to their own

* vehicles. The primary reason again relates to the increase in complexity of the modern

vehicle.

The problem with the current approach for diagnosis and maintenance is that it is
performed in a static manner. Typical diagnosis of a vehicle’s performance is based on a
single snap shop image of the vehicle’s characteristics. Presently, adequate use of vehicle
and driving mode specific historical information is not used to assist in this process.

Present diagnostic tools that interface to the vehicle computer will show various
sensor data and information. However, aside from actual fault codes from the vehicle, these
tools do not contain tolerances for each and every vehicle type and driving conditions for the
vast available parameters. As a result, the mechanic must determine from hundreds of
available parameters the potential cause of the problem. This requires extensive expertise
and references to technical manuals on sensor input and output status for that vehicle type.
Ultimately, vehicle maintenance and diagnosis can be complicated and costly, considering
the current tools that are available.

Onboard Diagnostics, or OBD, was developed primarily for monitoring the vehicle’s
emissions control systems by the Engine Control Module (ECM), which will typically
display a general warning to the operator when a fault is detected. It also provides a means
by which a mechanic or vehicle inspector can access specific fault codes related to engine
hardware that can affect emissions and engine performance. The OBD system is accessible

via a standardized communications cable and a microprocessor-based device, often referred

-1-
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to as a scan tool, that implements a standardized communications protocol. Data from
onboard sensors can be accessed at a rate of up to 50 Hz.

Prior art includes U.S. Pat. Nos. 5,539,638 to Keeler et al. and 5,625,750 to Puskorius
et al. that claim the use of artificial intelligence computer systems that can be trained to
predict failure of the catalytic converter and to predict certain emissions levels. Both
standard OBD sensors and additional sensors are used to generate inputs into these learning
algorithms. Prior systems do not attempt to establish parameters during different driving and
vehicle conditions. Instead, generic broad parameters are established covering multiple
vehicles and driving conditions. Prior systems also use several parameters in conjunction to
predict a certain condition, such as high hydrocarbon emissions.

SUMMARY OF THE INVENTION

The federal government has mandated that all vehicles sold in the United States shall
have a standardized interface to the vehicle’s computer. The present invention provides a
vehicle analyzer that can be embodied as a microprocessor-based hardware/software package
designed to communicate with OBD (onboard diagnostics) computer systems contained in
1996 and later vehicles sold in the United States. The present invention provides a product
that is useful for both the consumer and the professional.

A method of detecting abnormal engine behavior in a vehicle, according to an aspect
of the invention, includes providing a database, a communication device and an interface to
an engine control module and retrieving engine parameters through the interface during a
driving experience and uploading the engine parameters to the database using the
communication device. The method further includes analyzing the uploaded engine
parameters from multiple driving experiences at the database to establish historical data and

determining normal operation of particular retrieved engine parameters based on the

* historical data. The method further includes comparing engine parameters of a vehicle to be

diagnosed with the normal operation of particular retrieved engine parameters to determine
whether the vehicle to be diagnosed operates outside of the normal operation.-

A method of detecting abnormal engine behavior in a vehicle, according to another
aspect of the invention, includes providing a database and multiple vehicle analyzers, each of
the vehicle analyzers including a communication device and an interface with an engine
control module. The method further includes retrieving engine parameters for multiple
vehicles that are generally the same type as each other using the multiple vehicle analyzers
and uploading the retrieved engine parameters to the database. The method further includes

analyzing the uploaded engine parameters from the multiple vehicles to establish historical
2.
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data and determining normal operation of particular retrieved engine parameters based on the
historical data. The method further includes preparing engine parameters of a vehicle
generally of the same type with the normal operation of particular retrieved engine
parameters to determine whether the vehicle operates outside the normal operation.

In either of the above-identified methods, the analyzing may include retrieving engine
parameters over multiple driving experiences, storing the data over multiple driving
experiences into the database and establishing statistical control limits for the particular
engine parameters. This may further include establishing statistical control limits for
particular engine parameters during various driving conditions which may include idle,
steady cruise at various speeds, and various rates of acceleration and deceleration. The
particular engine parameters may include critical engine parameters. The historical data may
be based on engine parameters retrieved previously from the vehicle to be diagnosed.

In either of the above-identified methods, the uploading may include communicating
over either an Internct or an Intranet. The communication may be via wireless
communication. The uploading may include communicating over a global network and may
further include providing a wireless communication device that is adapted to connect with the
database over the global network. The communication device may include browser software
and the interface may include an onboard diagnostic interface.

A system for detecting abnormal vehicle engine behavior, according to an aspect of
the invention, includes a vehicle analyzer having a communication device and an interface
that links the wireless communication device to a vehicle. The system further includes a
database system that is separate from the vehicle analyzer. The wireless communication
device collects data from the vehicle through the interface scan tool while the vehicle is
driven. The database system is programmed to receive data broadcast by the wireless
communication device from the scan tool. The database includes normal operation of
particular engine parameters based on historical data. The database system compares the
collected data to the normal operation of particular engine parameters to determine normal
conditions of the vehicle.

A system for detecting abnormal vehicle engine behavior, according to another aspect
of the invention, includes a database and a plurality of vehicle analyzers, each including a
communication device and an interface that links the communication device to a vehicle.

The communication device is adapted to upload to the database engine parameters retrieved
by the interface. The database is adapted to analyze the retrieved engine parameters uploaded

from a plurality of vehicle analyzers to establish historical data among vehicles that are
_3- ‘
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generally of the same type and to determine normal operation of particular retrieved engine
parameters based on historical data. The database is further adapted to compare engine
parameters of a vehicle generally of the same type with the normal operation of particular
retrieved engine parameters to determine whether that vehicle operates outside of the normal
operation.

Either of the above-identified systems may further include determining the normal
operation of particular engine parameters from data retrieved from multiple previous driving
experiences. The communication device may include a wireless communication device, such
as a cellular telephone or a personal digital assistant. The wireless communication device
may include a radio frequency transmitter. The vehicle analyzer may include a data port for
uploading data to a computer for subsequent uploading to the database at a later time. The
communication device may be adapted to operate on a global network, such as an Internet or
an Intranet, and may further include browser software. The database system may establish
statistical control limits for particular engine parameters during various driving conditions
which may include idle, steady cruise at various speeds, and various rates of acceleration and
deceleration. The particular engine parameters may include critical engine parameters.

The present invention utilizes a technique to characterize normal limits for individual
engine parameters and provides a means by which to detect when said parameters begin to
operate outside normal levels for certain operating conditions. While the ECM contains
limits on some engine parameters, these are typically gross limits that apply to all operating
conditions, and vehicle age or mileage combined. The present invention provides a much
narrower tolerance of what is considered normal operation of engine parameters to facilitate
diagnosis of actual and imminent engine failure. This invention, therefore, provides a means
of early detection of failure of specific components.

A vehicle analyzer, according to more detailed aspects of the invention, obtains
information from the vehicle’s computer to track critical engine parameters and reports any
problems or potential problems to the user. The vehicle analyzers pass information from a
large number of vehicles to a database that uses statistical modeling to “learn” typical
performance of these critical engine parameters under various driving conditions, including
idle, steady cruise, accelerations, and decelerations. Once a sufficient statistical database is
established, the vehicle analyzer in conjunction with the database can diagnose a vehicle

under driving conditions. The operating condition, including any abnormal behavior that

‘could indicate or eventually lead to a failure of one or more engine components, can be

determined with the use of either historical or reference information. The vehicle analyzer
4
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will also translate any specific fault codes stored in the onboard computer system to useable
information for the user in order to diagnose and repair the vehicle.

The vehicle analyzer and database, according to an aspect of the invention, is a system
that implements a method of tracking and monitoring a vehicle’s health based on historical
statistical information, rather than only instantaneously accessing the vast diagnostic
information available on vehicles. As a result, vehicle maintenance and diagnosis can be
simplified such that the consumer has a tool that permits him or her to know when something
has failed or is about to fail by comparing an individual vehicle’s diagnostic information with
the comparable data of the same vehicle fleet. It also assists the mechanic in repairing the
vehicle back to the fault-free condition. The historical parameters also serve as a reference
for the effectiveness of the repair on a broad range of parameters. The vehicle analyzer is
able to gather significant data and establish tighter acceptable operating parameters based on
the vehicle’s history that allows early detection of problems.

In addition, the vehicle analyzer can be used to assess the health of a vehicle before it
is purchased. In this case, the vehicle analyzer system is used in conjunction with the
database that contains data on other vehicles of the same type. This can provide a more
objective analysis by the consumer prior to the purchase of a modern vehicle.

The primary advantages of this system include its low cost and early detection of
problems resulting from tight tolerances. It also provides simplification of diagnosis. The
invention may be used for repair verification and objective purchase analysis.

These and other objects, advantages and features of this invention will become
apparent upon review of the following specification in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a system for detecting abnormal engine behavior,

according to the invention; and
Fig. 2 is a flowchart of a method of detecting abnormal engine behavior, according to
the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now specifically to the drawings, and the illustrative embodiments depicted
therein, a system 10 for detecting abnormal engine behavior of a vehicle 8 based on historical
information is provided including a vehicle analyzer, such as an OBD scan tool hardware
device 12 having a connector, or data port, 14 to link to a wireless Internet ready
communication device, such as a cellular telephone 16, a personal digital assistant (PDA), or

the like. Wireless Internet ready phone 16 includes an Internet browser to connect, via a
-5-
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wireless data link 22, to a global network, such as the Internet or an Intranet 18. A master
database 20 and application software are run on a computer 22 connected with Internet or
Intranet 18.

In operation, system 10 is linked to vehicle 8 to collect data. Vehicle analyzer 12
interfaces with the Engine Control Module (ECM) on a vehicle via standardized
communications protocol, connector and hardware that is adapted to link to the data port of
wireless Internet ready phones 16. Application software allows for communication between
the wireless Internet ready phone 16 and the vehicle onboard computer.

A method 34 of detecting abnormal engine behavior of vehicle 8 begins at 26 by
inijtiating data link 22 when performing a diagnosis or to generate or maintain the personal
vehicle data on a predetermined frequency. The operator will be instructed to perform
regular data acquisitions at a certain time interval, so parameters can be monitored with
statistical tools. While the user drives the vehicle in a normal fashion (28), the vehicle
analyzer will collect, process, and transmit data (30) on critical engine components to the
master database. The engine parameters that will be tracked may include, but are not limited
to, exhaust gas oxygen (both upstream and downstream of the catalytic converter), mass
airflow, engine coolant temperature, engine rpm, and operating controls, such as degree of
spark advance and degree of exhaust gas recirculation. This data will be sampled during
various driving conditions and processed in such a way as to establish a database for certain
operating conditions. These conditions include idle, cruise at various speeds, and various
rates of acceleration and deceleration.

System 10 analyzes the data at 32. The vehicle analyzer will use Statistical Process
Control (SPC) tools and trend-modeling analysis to analyze data-based vehicle history.
‘When the master database of information at this condition is sufficiently large, upper and
lower control limits are established based on statistical analysis of the master database. This
establishes normal operation of particular retrieved engine parameters. This may include the
mean and standard deviation of the database.

The application software at the master database compares the retrieved engine
parameter (34) and determines if there are any trends in this data or if data is outside
statistical limits. This would suggest a change in the operation of the engine, which may be
an early detection of some component failure. If a problem is detected (36), the master
database notifies (40) the operator and suggests how to further diagnose the problem, such as
by sending a message, voice or data, to the wireless Internet ready phone. This message can

also be sent by E-mail, facsimile, or mail. The same process can be performed on other
-6-
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critical engine parameters and other operating conditions. If no problem is detected (38), the
retrieved data can be used to further update the database of engine parameters.

System 10 may also analyze vehicle data based on data from vehicles of the same
type and condition as the vehicle being analyzed. The vehicle analyzer may further have the
ability to connect to a global network, such as the Internet or Intranet, to exchange data and
information for the purpose of vehicle maintenance, diagnosis or purchase. In particular, the
vehicle analyzer has the capability to connect to the Internet or an Intranet to upload vehicle
data to the Internet/Intranet server system. Upon connection to the server system, the vehicle
analyzer transmits all local vehicle data and information. At this time, the vehicle analyzer
can request data on vehicles of the same type. Each connection increases the master database
information. Data port 14 may also be connected with a computer 19 for uploading data
retrieved by vehicle analyzer 12 at a later time. Computer 19 may also receive notifications
(36) from database 20.

The master database may use variance analysis algorithms to perform analyses based
on data from other vehicles of the same type. Data on the same vehicle type acquired from
the database system may be used to compare to the consumer collected vehicle data. This
will allow for a consumer to compare the sensor outputs from a properly operating vehicle to
a vehicle being purchased. It also may be used to determine the source of the problem when
performing vehicle diagnosis. Detailed comparisons and analyses are performed at the
master database. The results can be sent and made available to the consumer in many
different ways, such as wireless messaging, facsimile, E-Mail, web site, etc.

Example

An example of the invention used to evaluate the vehicle’s oxygen (0,) sensor
follows. Data collected on that vehicle, whether continuous or discrete, is modeled in the
same manner as the O, sensor described below to achieve the most effective early detection
and diagnosis. Data is gathered from the vehicle using vehicle analyzer 12 based on an
Internet ready wireless device, such as an Internet ready cellular phone 16. Data is sent to the
main database 20. The application software at the main database analyzes O, data. Driving
conditions, such as the vehicle is warm/cold or accelerating/decelerating/cruising/ idling, are
determined for sets of data collected by looking at vehicle speed, engine coolant temperature,
engine rpm, calculated vehicle load and much more. Data within a driving event may have
different conditions from start to end, since a cold car will warm up over time. Vehicle
condition can be affected by factors such as age, faulty condition, etc. For a given vehicle

and given driving conditions, the vehicle analyzer evaluates O, parameters such as:
-
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Time between transitions
Min sensor voltage

Lean to rich switch time
Rich to lean switch time
Lean to rich threshold
Rich to lean threshold

High sensor voltage and low sensor voltage

Acceptable and actual decay rate of a sensor are modeled to achieve the tightest tolerances

established utilizing SPC modeling tools. Since data of the same type, based on same vehicle

10  and driving condition, is available in the master database, the resultant data-set will have a

normal distribution allowing hypotheses testing for significant difference by utilizing analysis

of variance design and analysis.

Changes and modifications in the specifically described embodiments can be carried

out without departing from the principles of the invention which is intended to be limited

15  only by the scope of the appended claims, as interpreted according to the principles of patent

law including the doctrine of equivalents.

-8-
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A method of detecting abnormal behavior in a vehicle having an engine with an
engine control module, said method comprising:

providing a database, a communication device, and an interface to an engine control
module;

retrieving engine parameters through said interface during a driving experience and
uploading the retrieved engine parameter to said database using said communication device;

analyzing the uploaded engine parameters from multiple driving experiences at said
database to establish historical data and determining normal operation of particular retrieved
engine parameters based on the historical data; and

comparing engine parameters of a vehicle to be diagnosed with said normal operation
of particular retrieved engine parameters to determine whether the vehicle to be diagnosed

operates outside of the normal operation.

2. The method of detecting abnormal engine behavior of claim 1 wherein said analyzing
includes retrieving engine parameters over multiple driving experiences, storing the data over
multiple driving experiences into a database, and establishing statistical control limits for the

particular engine parameters.

3. The method of detecting abnormal behavior of claim 2 including establishing

statistical control limits for particular engine parameters during various driving conditions.

4. The method of detecting abnormal behavior of claim 3 wherein the various driving
conditions include idle, steady cruise at various speeds, and various rates of acceleration and

deceleration.

5. The method of detecting abnormal behavior in claim 1 wherein said particular engine

parameters comprise critical engine parameters.

6. The method of detecting abnormal behavior in claim 1 wherein said historical data is
based on engine parameters retrieved prior to said comparing from the vehicle to be

diagnosed.
-9-
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7. The method of detecting abnormal behavior in claim 1 wherein said uploading

includes communicating over one of an Internet and an Intranet.

8. The method of detecting abnormal behavior in claim 1 wherein said uploading

includes communicating via wireless communication.

S. The method of detecting abnormal behavior in claim 8 wherein said uploading

includes communicating over a global network.

10. The method of detecting abnormal behavior in claim 9 wherein said uploading
includes providing a wireless communication device that is adapted to connect with said

database over said global network.

11, The method of detecting abnormal behavior in claim 10 wherein said communication

device includes browser software.

12. The method of detecting abnormal behavior in claim 1 wherein said interface includes

an onboard diagnostic interface.

13. A method of detecting abnormal behavior in a vehicle having an engine with an
engine control module, said method comprising:

providing a database and multiple vehicle analyzers, each of said vehicle analyzers
including a communication device and an interface with an engine control module;

retrieving engine parameters from multiple vehicles that are generally the same type
as each other using said multiple vehicle analyzers and uploading the retrieved engine
parameters to said database;

analyzing the uploaded engine parameters from the multiple vehicles to establish
historical data and determining normal operation of particular retrieved engine parameters
based on the historical data; and

comparing engine parameters of a vehicle generally of said same type with said
normal operation of particular retrieved engine parameters to determine whether that vehicle

operates outside of the normal operation.

-10-
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14, The method of detecting abnormal behavior of claim 13 including retrieving engine

parameters from multiple driving experiences from said multiple vehicles.

15. The method of detecting abnormal behavior of claim 14 wherein said vehicle analyzer

includes an interface to an engine control module and a wireless communication module.

16. The method of detecting abnormal behavior of claim 15 wherein said uploading

includes communicating over a global network.

17. The method of detecting abnormal behavior in claim 16 wherein said uploading
includes providing a wireless communication device that is adapted to connect with said

database over said global network.

18. The method of detecting abnormal behavior in claim 17 wherein said communication

device includes browser software,

19. The method of detecting abnormal behavior in claim 13 wherein said analyzing
includes retrieving engine parameters over multiple driving experiences, storing the data over
multiple driving experiences into a database, and establishing statistical control limits for the

particular engine parameters.

20. The method of detecting abnormal behavior of claim 19 including establishing

statistical control limits for particular engine parameters during various driving conditions.

21. The method of detecting abnormal behavior of claim 20 wherein the various driving
conditions include idle, steady cruise at various speeds, and various rates of acceleration and

deceleration.

22. The method of detecting abnormal behavior in claim 13 wherein said particular

engine parameters comprise critical engine parameters.

23. A system for detecting abnormal vehicle engine behavior of a vehicle having an

engine with an engine control module, comprising:

-11-
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a vehicle analyzer comprising a communication device and an interface scan tool that
links said communication device to a vehicle engine control module;

a database system separate from said vehicle analyzer, said database system being
programmed to receive data uploaded by said communication device, said database
determines normal operation of particular engine parameters based on historical data;

wherein said vehicle analyzer retrieves data from the vehicle while the vehicle is
driven to retrieve engine parameters and uploads the retrieved engine parameters to said
database;

said database system compares the collected data to said normal operation of

particular engine parameters to determine abnormal conditions of the vehicle.

24, The system for detecting abnormal vehicle engine behavior of claim 23 wherein said
database determines normal operation of particular engine parameters from data retrieved

from the vehicle being diagnosed over multiple previous driving experiences.

25. The system for detecting abnormal vehicle engine behavior of claim 23 wherein said

communication device comprises a wireless communication device.

26. The system for detecting abnormal vehicle engine behavior of claim 25 wherein said
wireless communication device comprises one of a cellular telephone and a personal digital

assistant.

27. The system for detecting abnormal vehicle engine behavior of claim 25 wherein said

wireless communication device comprises a radio frequency transmitter.

28. The system for detecting abnormal vehicle engine behavior of claim 23 wherein said
vehicle analyzer includes a data port for uploading data to a computer for subsequent

uploading to said database.

29.  The system for detecting abnormal vehicle engine behavior of claim 23 wherein said

communication device is adapted to operate on a global network.

30. The system for detecting abnormal vehicle engine behavior of claim 29 wherein said

communication device includes browser software.
-12-
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31. The system for detecting abnormal vehicle engine behavior of claim 23 wherein said
database system establishes statistical control limits for particular engine parameters during

various driving conditions.

32. The system for detecting abnormal behavior of claim 31 wherein the various driving
conditions include idle, steady cruise at various speeds, and various rates of acceleration and

deceleration.

33.  The system for detecting abnormal behavior in claim 23 wherein said particular

engine parameters comprise critical engine parameters.

34. A system for detecting abnormal vehicle engine behavior of a vehicle having an
engine with an cngine control module, comprising:

a database and a plurality of vehicle analyzers, each including a communication
device and an interface that links that comumunication device to a vehicle, wherein said
communication device is adapted to upload to said database engine parameters retrieved by
said interface; and

said database is adapted to analyze the retrieved engine parameters uploaded from
said piurality of vehicle analyzers to establish historical data among vehicles that are
generally of the same type and to determine normal operation of particular retrieved engine
parameters based on historical data;

wherein said database is further adapted to compare engine parameters of a vehicle
generally of said same type with said normal operation of particular retrieved engine

parameters to determine whether that vehicle operates outside of the normal operation.

3s. The system for detecting abnormal vehicle engine behavior of claim 34 wherein said

communication device comprises a wireless communication device.

36.  The system for detecting abnormal vehicle engine behavior of claim 35 wherein said
wireless communication device comprises one of a cellular telephone and a personal digital

assistant.

-13-
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37. The system for detecting abnormal vehicle engine behavior of claim 35 wherein said

wireless communication device comprises a radio frequency transmitter.

38. The system for detecting abnormal vehicle engine behavior of claim 34 wherein said
vehicle analyzer includes a data port for uploading data to a computer for subsequent

uploading to said database.

39. The system for detecting abnormal vehicle engine behavior of claim 34 wherein said

communication device is adapted to operate on a global network.

40. The system for detecting abnormal vehicle engine behavior of claim 39 wherein said

communication device includes browser software.

41.  The system for detecting abnormal vehicle engine behavior of claim 34 wherein said
database system establishes statistical control limits for particular engine parameters during
various driving conditions.

42, The system for detecting abnormal behavior of claim 41 wherein the various driving
conditions include idle, steady cruise at various speeds, and various rates of acceleration and

deceleration.

43. The system for detecting abnormal behavior in claim 34 wherein said particular

engine parameters comprise critical engine parameters.

-14-
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CALCULATION OF DRIVER SCORE BASED ON
VEHICLE OPERATION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001}] Not applicable.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT

[0002}] Not applicable.

REFERENCE TO SEQUENCE LISTING, A TABLE, OR A COMPUTER PROGRAM LISTING
COMPACT DISK. APPENDIX

[0003] Not applicable.

BACKGROUND OF THE INVENTION

[0004] . The present invention is directed towards data acquisition and processing of information
related to various driver characteristics and, more particularly to collecting driver characteristic data
and generating and driver score based on the collected driver characteristic data. The driver score
can then be applied in the calculation of insurance premiums or risk analysis.

[0005]  The insurance industry can be likened to an evening at a Las Vegas Black Jack table. The
casino has picked the game and established the rules in such a manner that statistically over a period
of time, the casino will win. Sure, some individual tourist will walk away with hundreds or
thousands of dollars; however, compared to the number of visitors that leave tens, hundreds,
thousands, and even tens or hundreds of thousands of dollars behind, these infrequent winners are

negligible. This is quite evident upon staying at one of the casinos and viewing the elaborate
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decorations, the granite tiling in the bathrooms, the reduced pricing for food and of course, the open
bar for active gamblers.

{0006} How does this relate to the insurance industry? Similar to the odds setters in Las Vegas,
insurance companies have their own odds setters. The odds setters in the insurance indusiry include
highly compensated and highly educated and trained actuarial scientists. The actuarial scientists
acquire and analyze large amounts of varied data that is even remotely related to the calculation of
insurance risks, and apply the results of this analysis in the calculation of insurance premiums. The
task faced by the actuarial scientists is to derive insurance premiums for a large domain of
individuals that in the long ron, will result in the amount of premiums collected by the insurance
company to be significantly larger than the amount of required insurance payouts.

[0007]  Traditionally, the insurance industry generates individual policies that are more likely
than not to be profitable to the insurance company. The various aspects of the policies include
premiums, deductibles, exclusions, liability limitations, etc. The policies are developed based on
various characteristics of the individual secking the policy, the characteristics of the general
populous, and the characteristics of categories of the general populous that may be applicable.
[0008] In the automotive insurance industry, the data related to the various characteristics of the
individual are gathered through the use of standard forms, personal interviews, obtaining the
applicant's public motor vehicle driving fecord maintained by governmental agencies or a
combination of any of these methods. This data results in a classification of the applicant to a broad
actuarial class for which insurance rates are assigned based upon the empirical experience of the
insurer. Many factors are relevant to such classification in a particular actuarial class. These factors
can include age, sex, marital status, vehicle type, vehicle color, location of residence, driving record
-including accidents, past insurance claims, at fault accidents, types of losses covered, liability levels
desired, inclusion of uninsured motorists, inclusion of comprehensive coverage, inclusion of
collision coverage, deductibles, etc. Some of these classifications can be further sub-divided into
additional sub-classes, such as age ranges, and vehicle types (i.e., trucks, sports cars, sedans). '
[0009] Similar to the goal of the Las Vegas Black Jack table attracting patrons, the insurance
companies need to provide competitive pricing of their insurance policies. However, the insurance
companies walk a fine line between offering competitive pricing while maintaining viable operating
profits. Thus, insurance companies continually seek ways in which to provide competitive pricing

without compromising their profit margins. Presenily, some insurance companies address this need

2

Page 002601



WO 2006/028484 PCT/US2005/000914

by providing discounts and surcharges for some types of use of the vehicle, equipment on the
vehicle, and type of driver. For instance, the insurance company my add surcharges if the vehicle is
being used for business. Likewise, the insurance company may provide discounts for vehicles that
include airbags, antilock brakes, and theft deterrent devices, or if the driver has a good driving record
or is a good student.
[0010]  However, the insurance industry is faced with significant problems based on their current
methodologies. For instance, the information obtained by the insurance company is time
constrajined. As and example, an insured party may live in a large city when obtaining-the policy and
subsequently move to the suburbs. Or the insured party may change jobs and consequently have a
drastic change in the number of miles traveled during an insurance policy period. Unless the insured
party notifies the insurance company regarding the address change, the expected mileage change or
other such parameters, the insured party may end up paying a higher premium than would otherwise
“be available. Thus, the insurance company is vulnerable to churn based on lower premiums that may
be offered by a competitor. In addition, the information collected by the insurance company may not
be verifiable, and even existing public records may include limited or erroneous information. Thus,
there is a need in the art for a more reliable and non-time sensitive mechanism for collection of
information regarding the insured party.
[06011]  Techniques have been suggested for addressing this problem in the art, such as the use of
vehicle operating data recording systems. Such systems reside within a vehicle, measure various
operating parameters, and report the information to a central recording system. In addition, the use
of wireless or radio transmission of the data to the ceniral recording system has also been suggested.
However, there are no methods of applying this information in the insurance industry in an effort to
improve the competitive nature of the insurance policy offerings. Thus, there is a need in the art for
a method to identify pertinent vehicle operation information to be collected and to apply the
collected information in a manner to generate a score that identifies the risks or insurability of a

driver.

BRIEF SUMMARY OF THE INVENTION

[0012] The present invention addresses these needs in the art, as well as other needs that are not
herein idenfified, by providing a system and method for monitoring the use of a vehicle and

calculating a driver score based on the monitored use. The driver score can then be applied in a
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variety of manners to achieve a variety of results, including but not limited to, determining or
adjusting the terms of an insurance policy, such as changing the premium, the deductibles, the
exclusions, the duration or the like. More specifically, a vehicle monitor is installed or coupled to a
vehicle to be monitored. The vehicle monitor collects data from varjous sensors to identify vehicle
operation data. Based at least in part on the vehicle operation data, a driver score is calculated and
then the driver score is applied in setting or modifying the terms of the insurance policy either on a
refroactive basis or on a forward looking basis.

[0013] In one embodiment of the invention, the vehicle monitor may be used to determine a
driver score that serves as input for calculating the terms of a new insurance policy. In another
embodiment, the vehicle monitor may be used to determine a driver score that serves as input for
modifying the terms of an existing insurance policy. In another embodiment, the driver score can be
used to determine whether a party qualifies for insurance.

[0014] The vehiclé monitor may operate to collect a variety of information or operating
parameters including the times during which the vehicle is operated, the geographic areas or sub-
areas within which the vehicle is operated and the speeds at which the vehicle is operated. Other
parameters could also be monitored by the vehicle monitor and all or only subsets of this information
may be used in the determination of the driver score.

{0015} The determination of the driver score can be accomplished by the vehicle monitor, by a
central system or by a combination of both. In addition to the driver score, other exirinsic data such
as claim propensities, vehicle types, driver records and demographics may also be used in
determining or adjusting the terms of the insurance policy. In addition, this extrinsic data may also
be applied in the calculation of the driver score.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

Fig. 1 is a block diagram of an environment suitable for various embodiments of the present
invention.

Fig. 2 is a mapping diagram of a geographic region that is divided into sub-areas that
illustrates the second parameter — whete the vehicle is used.

Fig. 3 is a flow diagram illustrating the steps involved in an embodiment of the present

invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0016] The present invention is directed towards acquiring performance and usage data through
various sensors and monitors within and without a vehicle, utilizing the performance and usage data
to generate a driver score, and then utilizing the driver score in the calculations of insurance '
premiums or rating factors. In general, the present invention includes at least four distinct aspects.
These aspects include: (1) the methods and devices utilized in the acquisition of performance and
usage data; (2) the types of performance and usage data collected and the treatment of the ranges of
the data values; (3) the method to calculate the drivers score based at least in part on the performance
and usage data; and (4) the application of the driver score in the calculation of insurance premiums,
rating factors, risk analysis, etc. .
[0017] Fig. 1 is a block diagram of an environment suitable for various embodiments of the present
invention. Three vehicles 111-113 are shown, for illustrative purposes, operating within the
environment. Each of the vehicles is equipped with a data collection and recording system 140 but
the details are only shown with respect to one of the vehicles 111. The data collection and recording
system is shown as including two data collection interfaces: a GPS interface 120 and a vehicle bus
interface 130. It should be understood that the present invention is not limited to these two interfaces
nor are these two interfaces required for the present invention. Other interfaces are also anticipated
such as weather information interfaces, clock interface, or other similar interfaces. The vehicle bus
interface 130 can acquire information such as the speed of the vehicle, state of the windshield
wipers, state of the lights (on, off, fog lights, brights, etc.), amount of pressure applied to the brakes,
motion through the use of an accelerometer, time of day, temperature, vehicle maintenance,
operation of equipment within the vehicle such as radios, cellular telephones, DVD players or the
like, the volume at which audio equipment is operated, and the identity of the driver based on the
entry of an identification number, seat settings, weight or the like, status of seat belts, number of
passengers, etc. The GPS interface 120 can acquire information such as the location of the vehicle,
time of day, direction of motion, speed of the vehicle, etc. A recording system 140 collects
information from the data collection interfaces and either stores the information locally, transmits the
information through transmitter 150, or applies processing to the information prior to either storing
or transmitting the information. For instance, in an exemplary embodiment of the present invention,
the system may only operate to collect time of day, location and speed information. In such an

embodiment, the data recording system 140 operates to filter the data available from the data

5
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collection interfaces and only provide the necessary information to the central system. In an .
alternative embodiment, the data recording system 140 may operate to transmit all available
information and a central system 170 operates to filter out the unnecessary information.

[0018] The data from the various vehicles 111-113 is received by a receiver 160 and then provided
to a central system 170. The ceniral system can perform processing on the received data, either alone
or in conjunction with back end processing 180. The back end processing 180 may include input
from actuarial scientist or other data collection and processing systems.

[0019] The data collected for the various vehicles may be transferred to the central system using a
variety of different technologies and those skilled in the art will understand the benefits and
limitations of each such technology. For instance, the invention may be embodied within an
environment that uses wireless technology to periodically transmit collected data to the central
system 170. The wireless technology may include pager technology or cellular technology
conforming to any of a variety of past; existing or future technologies including FLEX, REFLEX,
POCSAG, AMPS, NAMPS, TDMA, CDMA, GSM, GPRS or the like. Alternatively, the system
may store the data and only transmit it when requested. In yet another embodiment, the data
recording system 140 may store the data for later retrieval. Such later retrieval could be
accomplished through a local wireless system, such as blue tooth, INFRARED, M, AM, or LE.E.E.
802.11 technology, or through a physical wired technology or even through the use of a memory
card, storage media or print out.

[0020] Once the data is received by the central system 170, the data is used to generate a driver
score. The driver score is based at least in part on the data collected by the vehicles and provided to
the central system 170. However, additional data that is received independent from the data
collection systems in the individual vehicles could also be used in calculating the driver score. This
information may include the traditional information that has been collected by insurance companies
for years as is listed in the background section, or may include other information such as satellite
tracking of the vehicle, cellnlar signal tracking of the vehicle, weather information, mapping
information, hazardous road condition information, or the like.

[0021] The driver score is basically a value that encompasses a variety of parameters. The driver
score reflects a qualitative view of the driving characteristics for a particular vehicle or a
combination of a vehicle and driver, Depending on the parameters that are used to calculate the

driver score, the driver score can reflect various characteristics. In the preferred embodiment, the
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driver score operates to establish a risk level associated with insuring a particular driver. Other uses
of the driver score may include, but are not limited to, verifying the accuracy of information provided
to an insurance company, verifying compliance of a teenaged driver within guidelines established by
his or her parents, verify compliance of teenaged drivers with local/regional laws such as curfew and
number of passengers, etc.

[0022] Advantageously, an insurance company can offer a product embodying aspects of this
invention to its customers and offer a discount based on the inclusion of the product. The customer
can further agree to be bound by restrictions to gain other discounts. For instance, an insured party
can agree to maintain within the speed limit to obtain a premium discount in exchange for allowing
the insurance company the ability to actively monitor compliance. The present invention can also be
- utilized as a theft deterrent, similar to a LO-JACK type system in that the location of the vehicle can
be monitored. V

[0023] In the preferred embodiment, the driver score reflects an insurance risk and is used to either
increase or decrease an insurance premiurm or otherwise modify the terms of an insurance policy.
Driver Score Example '
[0024] The present invention can be illustrated through the use of an exemplary embodiment that
bases the driver score on the following information: when the vehicle is in use, where the vehicle is
used, and how the vehicle is used.

[0025] Table 1 illustrates a simple heuristic that can be applied to determine a weighted score

reflecting the first parameter - when the vehicle is in use.

Time of Day | Normal Traffic | Peak Traffic | Risk Traffic Weighted Score
Risk Factor 0.60 1.40 2.50
Driver A 20% 75% 5% 1.295
Driver B 80% 20% 0% 0.760
Driver C 20% 20% 60% 1.900
({capped at 50%) 1.650
Table 1

[0026] Various sensors or collection interfaces could be used to determine the time of day that a
vehicle is operated such as through the GPS system, the vehicle bus, or through notifying the central
system through a wireless interface. Regardless of the technique used, the time of day operational
characteristics of a vehicle can be determined over a period of time and continually updated over
time. The actual times that the vehicle is operated can be recorded by the recording system 140 and

reported to the central system 170 or categories of times can be reported. Table 1 shows one
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technique to breakdown the operation of a vehicle within three time-categories, normal traffic, peak
traffic and risk traffic. For instance peak traffic could include the times between 7:00-9:00 AM and
4:00-7:00 PM, risk traffic could include late night driving, such as between 11:00 PM to 4:00 AM
and normal traffic would include the remainder. It will be appreciated that these categories are for
illustrative purposes only and the present invention is equally applicable to other sets of categories.
For instance, one or more of the following categories could be added to or substitute any of the
already listed categories: weekend, particular day of the week, morning rush, evening rush, holiday
travel, lunch time rush, garaged, parked, Sunday morning, Friday/Saturday evening, etc.

[0027]1 The second block in the left most column of Table 1 defines a risk factor for each of the
listed time categories. The values listed in this table define a risk factor that is associated with
driving during the identified time periods. This information can be derived using various techniques
such as empirical data or information that is obtained from actuarial tables published by insurance
companies. The risk factors can be based on a national average or could be regionally based as well.
[0028] Table 1 lists driving characteristics for three vehicles or drivers (Driver A, B and C). The
driving characteristics provide a percentage of driving time that the vehicle is operated, or the driver
operates a vehicle during the listed time categories.

[0029] Based on the risk factor and the driving characteristics, a weighted score, as shown in Table
2, is calculated by multiplying the percentage of tirne that a vehicle is operated in a particular
category by the risk factor associated with that category and then summing the products for each of

the categories. For the provided example, Driver A’s weighted score is determined as follows:

Time-Category Claim % of Products
Propensity Time
Normal Traffic 0.6 *{ 20% 0.12
Peak Traffic 1.4 *1 75% 1.05
Low Traffic 25 * 5% 0.125
Weighted Score 1.295
Table 2 '

[0030] Driver B has more of a tendency to drive during normal traffic (80%) and thus, has a much
lower weighted score of 0.76. Driver C has a tendency to drive late at night in the risk traffic
category and thus has a weighted score of 1.9. Thus, Driver C has the highest weighted score. Ifitis
desired not to penalize a driver that happens to be assigned to night shift work, one technique to
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alleviate an adverse affect based on Driver C’s weighted score would be to apply a cap. For
instance, if the late night percentage is capped at 50%, then the weighted score for Driver C drops to
1.65. This illustrates how the driver score can be flexible and fair by basing the data on more than
just the actually measured data. For instance, if the driver score is being utilized by an insurance
company to determine premium rates, the insurance company may decide not to penalize a night
shift worker simply because his job forces him to travel within a higher risk time period.

[0031] It should be understood that this example is provided for illustrative purposes only and that
the present invention may use other techniques ‘to calculate such a weighted score. For instance,
rather than percentages of time, the actual mmmber of hours averaged over a period of time, such as a
day, week, month or quarter could be utilized. In addition, the application of risk factors to the
various time categories can be adjusted based on a variety of factors, some of which may include, but
are not necessarily required, are type of vehicle, driver’s record, population of the area, etc.

[0032] Fig. 2 is a mapping diagram of a geographic region that is divided into sub-areas that
iltustrates the second parameter — where the vehicle is used.

[0033] The region includes 5 sub-areas A-E. The sub-areas can be defined based on any of a
variety of techniques including zip codes, area codes, counties, states, cellular cells, longitude and
latitude, traffic density, population, road density, or any of a variety of other techniques of
combinations of techniques. Regardless of the technique used to sub-divide a region, risk factor data
for the region can be obtained and applied in the determination of a weighted score for this
parameter. Table 3 illustrates a simple heuristic that can be applied to determine a weighted score

reflecting the second parameter - where the vehicle is used.

Area | Rural | Suburb | Metro | Rural | Metro | Weighted Score
Streets | Streets | Streets | H’way | H’way
Risk Factor | 0.55 1.75 2.20 1.55 1.35

Driver A 15% 20% 30% 15% 20% 1.5950

Driver B 70% 15% 10% 5% 0% 0.9450

Driver C 15% 0% 15% 70% 0% 1.4975
Table 3

[0034] The risk factor data for each region identifies a driving risk associated with that region.
Thus, in the example provided, a high risk factor indicates that the area has a higher probability of
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resulting in an incident, such as a traffic accident, when a vehicle is operated in the area. Similar to
the time of day calculations in Table 1, the risk factor values are multiplied by the percentage of time
that the vehicle/driver is within that region or sub-area and then the products are summed to obtain
the weighted score.

[0035] Again, the use of percentages is just an example and other criteria could also be applied such
as accumulative hours over a period of time, average number of hours ovei a period of time, number
of miles driven in the particular area, or the like.

[0036] In an alternative embodiment, the tables used to calculate a weighted score based on time of
day and area can be combined into a multi-dimensional table. Thus, each of the sub-areas in the
region could include a time of day table that includes different risk factors based on sub-area and
time of day. For instance, the area surrounding a subway station may have a high risk factor during
peak traffic but a very low risk factor during normal traffic. Thus, those skilled in the art will
appreciate that various techniques can be applied to calculate the weighted scores and the examples
provided in this description are simply to illustrate calculation of a value that rates driver
characteristics. However, certain aspects of the selection of parameters and assignment of risk
factors and techniques to calculate the score that are disclosed herein are also considered novel.
[0037] Table 4 illustrates a simple heuristic that can be applied to determine a weighted score
reflecting the third parameter - how the vehicle is used. This example shows one alternative for

calculating the driver score, or elements of the driver score by using an offset rather than a weighted

score.
Speed Highway Streets Limited Access | Penalty Offset

Speed limit + Smph +0.015 +0.025 +0.02 |
Speed limit & 15 mph +0.05 - +0.10 +0.08

Driver A. 10/4 4/2 a1 0.81
Driver B 271 g0 - 4/2 0.52
Driver C 510 5/0 4/0 0.28

Table 4

[0038] The illustrated heuristic identifies offsets to be added to the weighted scores calculated in
accordance with the first two parameters. The offset is based on ranges of miles per hour centered

on the speed limit and the types of roadways being traveled. For instance, a set of offsets are
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provided for the highways, streets, and limited access roadways for speeds that are 5 mph above or
below the posted speed limit and speeds that are 15 mph above or below the posted speed limit. This
particular configuration is once again provided as an example only and the present invention is not
limited to this particular configuration. For example, one set of offsets could also be used when the
vehicle is a particular threshold below the speed limit and another set of offsets could be used when'
the vehicle is above the posted speed limit. In addition, the structure defined in Table 4 is set up as a
penalty system. An award system could also be established to subiract offsets from the score based
on conforming to the speed limit.
[0039] The values entered for Driver A, Driver B and Driver C illustrate an alternative method to
the percentages used in the previous examples. In this example, the propensity of the driver on a
scale of 0 to 10 is listed for the various conditions. This number could also represent a frequency
over a period of time — for instance over a given period of time, Driver A will be over the speed limit
by more than 5 mph 10 times and over the speed limit by more than 15 mph 4 times. For each
occurrence, the offset is added for the particular driver. Thus, for Driver A, the total offset penalty of
0.81 is calculated as follows:
10*0.015 + 4%0.05 + 4*0.025 + 2*0.1 +4%002 + 1*008 = 0.81

[0040] As previously mentioned, the examples that have been provided are for illustrative purposes
only and other factors and weighting systems could also be incorporated into the present invention
and the present invention is not limited to any particular arrangement. The main focus of the present
invention is to provide a means for calculating a driver score that is based on various operational
parameters. In the example provided, these parameters have included when the vehicle is in use,
where the vehicle is used and how the vehicle is used.

[0041] Once the various parameters have been determined and the weighted scores and penalties

calculated, then the driver score can be determined. For the illustrated example, the driver score is

simply the sum of the “when” and “where” parameters plus the penalty or offset determined by the

“how” parameters. Table 5 illustrates the calculation of the driver score for Driver A, Driver B and

Driver C. Alternatively, the driver score could be calculated in different manners, such as

multiplying the weighted score for the “when” with the weighted score for the “where” and than

- adding in the offsets. It will be appreciated that the particular technique employed, although novel

in and of itself, in no way limits other aspects of the present invention.
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Driver A Driver B Driver C
Time of day (When) 1.295 0.760 1.150
Area (Where) 1.5950 0.9450 1.4975
Speed (How) 0.81 0.52 0.28
Driver Score | 3.7 2225 2.9275
Table 5

[0042] Thus, in the illustrated example, Driver A has a driver score of 3.7, Driver B has a driver
score of 2.225 and Driver C has a driver scored of 2.9275. Based on the particular parameters and
structure of the provided examples, in this situation Driver A is a higher risk driver than Driver B or
Driver C. The driver score can then be used in a variety of manners. For instance, the driver score
could be used as one of several parameters entered into the calculation of an automobile insurance
premium or, as an offset or adjustment to an automobile insurance premium. The driver score could
also be used for providing discounts or rate adjustments for life and/or health insurance. Other uses
for the driver scoré may include, but are not limited to State tax credits, purchase price discounts or
rebates for automobiles, discounts for extended warranties, discounts for vehicle registration, access
to High Occupancy Vehicle -(HOV) lanes or the like.

[0043] Table 6 illustrates one method of applying the driver score. In this example, the driver score
is used to select a rating factor. The rating factor is a multiplier to the insurance premium derived

using other available rating mechanisms.

Driver Score Rating Factor
0.0t0 0.9 0.85
1.0to 1.75 0.90
1.76 t0 2.49 0.95
2.50103.19 1.00
3.20 to 3.59 1.05
3.60 to 3.99 1.10
4.0t0 4.29 1.15
430+ 130
Table 6
12
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[0044] In accordance with Table 6 and the calculated driver scores, Driver A would have a rating
factor of 1.10, Driver B would have a rating factor of 0.95 and Driver C would have a rating factor of
1.00. Thus, in this example, based on the rating factors, Driver A’s premium would be increased by
10% based on his driver score, Driver B’s premium would be reduced by 5% and Driver C’s
premium would not be adjusted.

[0045] Thus, the present invention has been described by way of example as a system that includes
a vehicle based component and a central component. The vehicle based component collects usage
data through one or more interfaces and then provides the usage data to the central system either by
means of wireless transmission or other methods. The central system then calculates a driver score
based at least in part on the usage data received, as well as claim propensity information. Finally, the
driver score can be applied in adjusting the premium of an insurance policy or other terms and
conditions of the policy.

[0046] Tig. 3 is a flow diagram illustrating the steps involved in an embodiment of the present
invention. The process begins at step 310 where a new vehicle is selected for driver score based
msurance. At step 310 the new vehicle is initialized. This process can include a variety of tasks,
such as but not limited to nor requiring, installation of the monitoring and recording system into the
vehicle, provisioning the system including provisioning of any wireless communication systems,
entry of user data into the central system and verification of operation. These tasks can include
gathering initial information about the driver, the vehicle, the topographical area in which the vehicle
is operated, the identification of what drivers will be utilizing the vehicle, matching the identification
of the monitoring and recording system with the drivers, etc.

[0047] Once the system is initialized, the monitoring and recording system begins to monitor the
vehicle activity for a first period of time 320. The data collected can be provided to the ceniral
system either on-line in real-time, periodically over a wireless interface, or through physically
docking the vehicle with the central system either locally or remotely. The first period of time can
vary depending on the particular embodiment but generally is sufficiently long to obtain data that is
an accurate portrayal of the vehicle activity. Logically an entire year would seem like a valid period
when calculating a driver score for insurance premium purposes but realistically, this would not be
practical. Thus, a shorter period of time that encompasses enough variants in the individuals

schedule should suffice. For instance, a two to four week period of time may be sufficient if during
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that period of time, no extreme conditions occur, such as the driver going on vacation, the driver
taking an extended road trip or the vehicle being in the shop. .

[0048] Once the first period of time has been satisfied, the system can operate to generate the driver
score 330. As previously described, the driver score may include a variety of parameters with
various weights applied to the parameters. Several examples have been previously provided, each of
which may contain novel aspects of the invention, yet do not operate to limit the generality of the
invention to utilize various other parameters, combinations of parameters and the application of
various weighting factors.

[0049] Once the driver score is determined, if the vehicle or user is currently uninsured 340, the
processing continues at step 350 where the driver score is applied in the selection and definition of
an insurance policy. On the other hand, if the vehicle or user is already insured, processing continues
at step 360 where the terms of the insurance policy can be adjusted. In steps 350 and 360, the typical
appﬁéation of the driver score is in the adjustment of the insurance premium, however, other
adjustments or texm settings could also be made, such as but not limited to, changing deductibles,
changing exclusions, changing the duration of the policy, etc.

[0050] After the completion of steps 350 or 360, processing continues at step 370 where the vehicle
activity continues to be monitored. At step 370, the monitoring process continues for a second
duration of time. The second duration of time can be as insignificant as seconds or fractions of
seconds or, could be substantial such as days, weeks, etc. Preferably, the second period of time is
less in duration than the first period of time but this is not a requirement.

[0051] Upon completion of the second period of time, the driver score is then adjusted at step 380.
The adjusted driver score is then reapplied in step 360 for adjusting the terms of the insurance policy.
Thus, the driver score and the terms of the insurance policy can be continually updated as the system
collects further information about the vehicle activity.

[0052] In an alternate embodiment, an insurance policy can simply be issued to an insured party at
premiums and terms calculated in the normal fashion. Subsequent premiums and terms can then be
adjusted over time by employing the monitoring and driver score calculation aspects of the present
mmvention.

[0053] The present invention has been described using detailed descriptions of embodiments
thereof that are provided by way of example and are not intended to limit the scope of the invention.

The present invention can be implemented as a process that runs within a variety of system
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environments or as an entire system including various components. The described embodiments
comprise different features, not all of which are required in all embodiments of the invention. Some
embodiments of the present invention utilize only some of the features, aspects or possible
combinations of the features or aspects.' Variations of embodiments of the present invention that are
described and embodiments of the present invention comprising different combinations of features

noted in the described embodiments will occur to persons of the art.
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CLAIMS
‘What is claimed is:
1. A method of quantifying vehicle activity, the method comprising the steps of:
monitoring particular parameters of the activity of a vehicle for a first period of
time; and
calculating a driver score based at least in part on the particular parameters of the
vehicle activity during the first period of time.

2. The method of claim 1, further comprising the step of applying the driver score to
adjust the terms of an insurance policy for the vehicle.

3. The method of claim 2, wherein the terms of the insurance policy that are adjusted
mclude the deductibles.

4, The method of claim 2, wherein the texms of the insurance policy that are adjusted
include the premiums.

5. The method of claim 1, wherein the step of calculating a driver score further
comprises the steps of

identifying time of day classes in which the vehicle can be utilized;

determining the amount of driving time that the vehicle is used in each of the time
of day classes;

calculating a time of day weighted value based at least in part on the amount of
driving time that the vehicle is used in each of the time of day classes; and

applying the time of day weighted value in the calculation of the driver score.

6. The method of claim 5, wherein the step of calculating a time of day weighted
value further comprises calculating a time of day weighted value based at least in part on risk
tendencies for the time of day classes.

7. The method of claim 5, wherein the step of calculating a driver score further
comprises the steps of:

identifying geographical sub-areas in which the vehicle can be utilized;

determining the amount of driving time that the vehicle is used in each of the
geographical sub-areas; '

calculating an area weighted value based on the amount of driving time that the
vehicle is used in each of the geographical sub-areas; and

applying the area weighted value in the calculation of the driver score.
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8. The method of claim 7, wherein the step of calculating an area weighted value
further comprises calculating an area weighted value based at least in part on risk tendencies for
the geographical sub areas.

9. The method of claim 7, wherein the step of calculating a driver score further
comprises the steps of

identifying speed classes in which the vehicle can be utilized;

determining the frequency at which the vehicle is used in each of the speed
classes;

calculating a speed weighted value based at least in part on the frequency at which
the vehicle is used in each of the speed classes; and

applying the speed weighted value in the calculation of the driver score.

10.  The method of claim 1, wherein the step of calculating a driver score further

comprises the steps oft

identifying geographical sub-areas in which the vehicle can be utilized;

determining the amount of driving time that the vehicle is used in each of the
geographical sub-areas;

calculating an area weighted value based on the amount of driving time that the
vehicle is used in each of the geographical sub-areas; and

applying the area weighted value in the calculation of the driver score.

11.  The method of claim 1, wherein the step of calculating a driver score further

comprises the steps of:

identifying speed classes in which the vehicle can be utilized;

determining the frequency at which the vehicle is used in each of the speed
classes;

calculating a speed weighted value based at least in part on the frequency at which
the vehicle is used in each of the speed classes; and

applying the offset value in the calculation of the driver score.

12,  The method of claim 1, fuxther comprising the steps of:

monitoring the activity of the vehicle for a second period of time; and

adjusting the driver score based at least in part on the vehicle activity during the
second period of time.

13. A method of generating a rating factor that can be used as the basis for adjusting
the terms of an insurance policy, the method comprising the steps of:

installing a vehicle monitor within a vehicle;

17
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monitoring the activity of the vehicle for a first period of time;

calculating a driver score based at least in part on the vehicle activity during the
first period of time;

applying the driver score to determine the terms of an insurance policy for the
insured vehicle;

monitoring the activity of the vehicle for a subsequent period of time; and

adjusting the driver score based at least in part on the vehicle activity during the
subsequent period of {ime.

14, The method of claim 13, wherein vehicle monitor includes a wireless interface and

the step of calculating a driver score further comprises the steps of:

wirelessly transmitting data obtained from the monitoring step to a central system;
and .

the central system calculating the driver score based at least in part on the
transmitted data.

15. The method of claim 14, wherein the step of calculating a driver score further

comprises the steps of:

identifying time of day classes in which the vehicle can be utilized;

determining the amount of driving time that the vehicle is used in each of the time
of day classes;

calculating a time of day weighted value based on the amount of driving time that
the vehicle is used in each of the time of day classes and claim propensities for the time of day
classes; )

applying the time of day weighted value in the calculation of the driver score;

identifying geographical sub-areas in which the vehicle can be utilized;

determining the amount of driving time that the vehicle is used in each of the
geographical sub-areas;

calculating an area weighted value based on the amount of driving time that the

vehicle is used in each of the geographical sub-areas and claim propensities for the geographical

sub-areas;

-applying the area weighted value in the calculation of the driver score;

identifying speed classes in which the vehicle can be utilized;

determining the frequency at which the vehicle is used in each of the speed
classes;
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calculating an offset value based on the frequency at which the vehicle is used in
each of the speed classes; and
applying the offset value in the calculation of the driver score.
16.  The method of claim 13, wherein the step of monitoring the vehicle during the
first period of time further comprises the steps oft
identifying times during the first period of time at which the vehicle was operated;
identifying geographical sub-areas in which the vehicle was operated during the
first time period; and
identifying the speeds at which the vehicle was operated during the first period of
time.
17.  The method of claim 16, wherein the step of calculating a driver score further
comprises the steﬁs of:
applying the identified times, geographical sub-areas and speeds in the calculation
of the driver score.
18. A system for calculating a driver score and applying the driver score in the
determination of the terms of an insurance policy, the system comprising:
a recording system that is installable within a vehicle;
a GPS interface that is couple to the recording system;
a vehicle bus interface that is couple to the recording system;
a transmitter coupled to the recording system for transmitting v ehicle operation
data obtained by the recording system through the GPS interface and the vehicle bus interface;
a receiver that is commumicatively coupled to the transmitter for receivmg the
vehicle operation data; and
a central system that is coupled to the receiver and operable to:
calculate a driver score based at least in part on the vehicle operation data;
and

apply the driver score determine the terms of the insurance policy.

19.  The system of claim 18, wherein the transmitter and the receiver are
communicatively coupled over a wireless interface.

20.  The system of claim 18, wherein the wireless interface is a cellular interface.

21.  The system of claim 18, wherein the wireless interface is a pager interface.

22.  The system of claim 18, wherein the vehicle operation data comprises:

times at which the vehicle is operated;
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locations in which the vehicle is operated; and
speeds at which the vehicle is operated; .
23.  The system of claim 22, further comprising a back end processor that is coupled to
the central system and is operable to provide the central system with claim propensity data related
to time, locations and vehicle speeds.
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Atty. Docket No. LMIC-019
Control No. 90/011,252 (Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Robert J. McMillan, et al.
U.S. Patent No. 6,064,970

Formerly Application No. 09/135,034
Issue Date: May 16, 2000

Filing Date: August 17, 1998

Former Group Art unit: 2761

Former Examiner: Edward R. Cosimano

Control Number: 90/011,252
Art Unit: 3992
Examiner: Karin M. Reichle

Attorney Docket No.: LMIC-019
Customer No.: 28120
Requester: Liberty Mutual Insurance Co.

LN U L D U LN N

For:  MOTOR VEHICLE MONITORING SYSTEM FOR DETERMINING A COST OF
INSURANCE

MAIL STOP EX PARTE REEXAM
Central Reexamination Unit

Office of Patent Legal Administration
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

NOTIFICATION OF CONCURRENT PROCEEDINGS
PURSUANT TO MPEP §§ 2282, 2286

Dear Sir:

Pursuant to the provisions of MPEP §§ 2282 and 2286, Third Party Requester
Liberty Mutual Insurance Company (“the Requester”) hereby apprises the Office of litigation
activity involving United States Patent No. 6,064,970 (“the ‘970 patent”) and the instant ex parte
reexamination of the ‘970 patent. As stated in the September 22, 2010 Request for
Reexamination, the ‘970 patent is also at issue in Progressive Casualty Insurance Company v.
Safeco Insurance Company of Illinois, et al., Case No. 1:10-¢cv-01370-PAG, in the U.S. District
Court for the Northern District of Ohio, Eastern Division (the “Progressive Litigation”). On

November 12, 2010, the Court in that matter ordered that the Progressive Litigation would be
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Atty. Docket No. LMIC-019
Control No. 90/011,252 (Patent)

stayed pending reexamination. A copy of the Court’s November 12, 2010 Memorandum of
Opinion and Order is attached.

Requester belicves that no additional fees are due in connection with this Notice.
However, should it be determined that a fee is due, the Commissioner is hereby authorized to
charge any fee due, or to credit any overpayment to Deposit Account No. 18-1945, Order No.
LMIC-019.

As identified in the attached Certificate of Service and in accordance with 37
C.FR. §§ 1.33(c) and 1.510(b)(5), a copy of this submission, in its entirety, is being served to the
address of the attorney or agent of record reflected in the publicly-available records of the United
States Patent and Trademark Office as designated in the Office’s Patent Application Information
Retrieval system.

Respectfully submitted,

ROPES & GRAY LLP

By /J. Steven Baughman/
J. Steven Baughman
Registration No. 47,414
Customer No. 28120
One International Place
Boston, Massachusetts 02110-2624
(202) 508 4600
(202) 383 8371 (Fax)
Attorneys/Agents for Applicant

Dated: January 6, 2011
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