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METHOD AND APPARATUS FOR NETWORKED 
WHEEL ALIGNMENT COMMUNICATIONS AND 

SERVICES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of co 
pending US. patent application Ser. No. 09/655,777 ?led on 
Sep. 8, 2000, from Which priority is claimed and Which is 
herein incorporated by reference. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable. 

BACKGROUND OF THE INVENTION 

[0003] The present invention relates to automotive service 
equipment, and more particularly to computeriZed vehicle 
Wheel alignment systems con?gured With softWare applica 
tions to exchange information With, and utiliZe softWare 
components stored on, remote computers in communication 
With the computeriZed vehicle Wheel alignment systems via 
a computer netWork. 

[0004] It is desirable that a computer associated With an 
automotive diagnostic or service system such as a vehicle 
Wheel alignment system include an operating system Which 
is fully compatible With local and global computer networks, 
such as the Internet, to exchange information With remote 
computers and databases. Examples of such currently avail 
able 32-bit operating systems include the Linux family of 
products and Microsoft WindoWsTM OS family of products. 
Such operating system are capable of running Internet 
broWser softWare such as Microsoft’s Internet Explorer or 
Netscape’s Communicator, and may include the WindoWsTM 
OS family of products (such as WindoWs 2000, WindoWs 
CE/PocketPC, WindoWs ME, WindoWs XP) and Palm Com 
puting’s Palm-OS products. Future operating systems uti 
liZing a 64-bit, 128-bit, or 2n-bit bases are anticipated as 
suitable logical extensions of current operating systems as 
computer hardWare technology improves. Additional com 
puting products on Which vehicle Wheel alignment systems 
having Internet access may be implemented include tablet 
type computers, Wearable computers, and pocket-type com 
puters, both of Which Would be form factors highly suited for 
use in an automotive repair shop environment. 

[0005] Computers included in traditional vehicle Wheel 
alignment systems may provide limited access to a netWork 
of computers (e.g., LAN) and to the Internet, but generally 
do not integrate the Internet into associated automotive 
service, maintenance, repair or inspection softWare, such as 
Wheel alignment applications. Instead, the computer oper 
ates as Would any other PC, con?gured to broWse the 
Internet Without fully integrating the Internet into the soft 
Ware applications to utiliZe the availability of remote access 
and information exchange. 

[0006] Conventional distributed application logic utiliZes 
a distributed softWare object module system such as 
Microsoft’s Distributed Component Object Model 
(DCOM). The problem With DCOM and other similar 
systems is that they don’t scale to the Internet. Their reliance 
on tightly coupling the consumer of a service (i.e. softWare 
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module) to the service itself implies a homogeneous infra 
structure, and often means that such systems are very 
sensitive. If the implementation of the service (i.e. softWare 
module) is changed at either side (i.e., by the client or the 
remote host), the other side may become inoperative. 

[0007] An example of such a system and method for 
distributed computer automotive service equipment is 
described in International Application No. WO 99/23783 to 
Snap-on Technologies, Inc. Wherein computeriZed automo 
tive service equipment is adapted to access one or more 
remotely located computer systems to retrieve or exchange 
the data and/or softWare necessary to analyZe and diagnose 
a vehicle undergoing service using DCOM and ActiveXTM 
technology. For example, in the WO 99/23783 application, 
raW data from vehicle Wheel alignment sensors mounted on 
a vehicle Wheel is received on a local computer, and then 
transmitted to a remote system over a netWork Wherein the 
raW data is processed and vehicle Wheel alignment angles 
returned over the netWork to the local computer for display 
to a technician. Additionally disclosed is the transfer and 
exchange of vehicle OEM speci?cations from a remote 
system over the netWork to the local computers. HoWever, 
the system disclosed in the WO 99/23783 application is not 
robust and adaptable to changes. For example, using the 
DCOM technologies results in a tightly coupled system 
Wherein changes to the softWare application at either end of 
a communications link, ie at the automotive service equip 
ment or at the remote system, can result in an inability for 
the components to communicate. 

[0008] Using DCOM technologies means it is very dif? 
cult to guarantee a single, uni?ed infrastructure. There is no 
guarantee that the service (i.e. softWare module) Which the 
Wheel alignment system needs to communicate With at the 
remote system Will have the proper infrastructure, ie it 
might have been modi?ed for use With a different operating 
system, object model, or updated With a neW programming 
language, resulting in an incompatibility betWeen the Wheel 
alignment system and the remote system. 

[0009] Service-orientated systems, such as those utiliZing 
ONC RPC, DCE, COM, COBRA, RMI, and JINITM proto 
cols, generally require special protocols for communica 
tions. For example, a COM client must use the COM 
protocols to communication With a COM service. A JINI 
client must use the JINI protocols to communicate With a 
J INI service. Such special communications protocols are not 
common on the Internet, and ?reWalls routinely block the 
communication. 

[0010] US. Pat. No. 5,657,233 to Cherrington et al. dis 
closes a closed system for an integrated, highly automated, 
vehicle analysis system employing at least one technician 
terminal for displaying a plurality of inspection screens and 
for entering inspection results from Which a report is gen 
erated. The ’233 Cherrington et al. technician terminal may 
be coupled to a point-of-sale terminal through a netWork, 
Which is used to generate a cost estimate report in response 
to an inspection report generated by the technician terminal. 
The ’233 Cherrington et al. system includes a plurality of 
electronic databases for storing vehicle speci?cations, cus 
tomer records, and a parts catalog database. Additionally 
disclosed in the ’233 Cherrington et al. system is the 
interconnection betWeen a plurality of point-of-sale termi 
nals and a central server for the purpose of storing customer 
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records and vehicle inspection reports in a central location. 
The ’233 Cherrington et al. system is a completely closed 
system, in that it requires speci?c software applications to be 
in place on each element of the system, and changes to one 
element Will render it incompatible With the remaining 
elements. 

[0011] Emerging Internet technology, such as Microsoft 
“.NET” technology and also SunTM Open Net Environment 
(Sun ONE) Software Architecture, shifts the focus from 
individual Web sites and speci?c remote computers storing 
information to neW constellations of computers, devices, and 
services Which Work together. Using Microsof “.NET” and 
Sun ONE technology, hereinafter collectively referred to as 
“dot”-NET or NET, computers, devices, and services are 
able to collaborate directly With each other, enabling access 
to a user’s data and compatible applications anyWhere and 
from a Wide variety of compatible device. Speci?cally, 
“dot”-NET technology joins the tightly coupled, highly 
productive aspects of traditional n-tier computing netWorks 
and systems, such as is seen in the WO 99/23783 application 
and the ’233 Cherrington et al. patent discussed above, With 
the loosely coupled, message-orientated concepts of the Web 
to produce a style of computing knoWn as Web Services 
SoftWare Components. 

[0012] A Web Service is a softWare application that 
eXposes its features programmatically over the Internet or 
other computer netWork using a standard Internet commu 
nications protocol such as Hypertext Transfer Protocol 
(HTTP) or Extensible Markup Language (XML). Web Ser 
vices SoftWare Components can be utiliZed in softWare 
applications by calling Web application program interfaces 
(API’s) just as they Would call local services, With the 
difference being that the call is noW routed across the 
Internet or other netWork to a service residing on a remote 

system. 

[0013] In contrast to traditional tightly coupled systems 
utiliZing DCOM and related technologies, Web Services 
SoftWare Components employing “dot”-NET technology 
are loosely coupled. This means that changes to the softWare 
applications at either end of a connection Will not affect the 
operation of the system. Web Services SoftWare Compo 
nents achieve this loose coupling by employing message 
based asynchronous technology and Web protocols such as 
HTTP, Simple Mail Transfer Protocol (SMTP), and XML. 
Messaging systems Wrap the fundamental units of commu 
nication into self-describing packages for transmission over 
the Internet or netWork. The only assumption a message 
sender makes about a message receiver in a message-based 
system is that the recipient Will be able to understand the 
message being sent. The sender makes no assumptions about 
What Will happen once the message is received, nor about 
What goes on betWeen the sender and the receiver. 

[0014] In contrast, the traditional tightly-coupled DCOM 
and related technology systems, the sender makes many 
assumptions about a communication receiver, and in par 
ticular, about hoW a softWare application or module Will be 
activated and torn doWn, What the various elements in its 
interface are called, and so on. 

[0015] The advantages of the Web Services SoftWare 
Component message-based communication scheme are 
readily apparent. It enables a recipient to change a softWare 
application at any time Without affecting a sender so long as 
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the softWare application can continue to understand the 
communicated messages. The receiver is free to upgrade and 
improve Without affecting current applications. Further 
more, the sender doesn’t require any special softWare to be 
able to communicate With a receiver. 

[0016] The “dot”-NET frameWork Within Which Web Ser 
vices SoftWare Components are implemented consists of 
three main parts: the common language runtime, a hierar 
chical set of uni?ed class libraries, and an advanced version 
of Active Server Pages called ASP+. The common language 
runtime is responsible for noti?cations, managing memory 
allocation, starting up and destroying threads and processes, 
enforcing security policy, and satisfying any dependencies 
that a softWare component may have on other softWare 
components. The “dot”-NET runtime provides a uni?ed 
environment across a Wide variety of programming lan 
guages and hardWare types. Similarly, the uni?ed class 
libraries (API’s) found in the “dot”-NET frameWork unify 
the disparate frameWorks found in the various object ori 
ented programming languages in use today. Developers of 
C++ traditionally use the Microsoft Foundation Classes, 
developers of Java use the WindoWs Foundation Classes, 
and developers of Visual Basic use Visual Basic APIs. By 
creating a common set of APIs across all programming 
languages, the “dot”-NET frameWork enables cross-lan 
guage inheritance, error-handling, and debugging. Finally, 
ASP+ builds on the programming classes of the “dot”-NET 
frameWork to provide a Web application model in the form 
of a set of controls and infrastructure, such as interface 
components, session state management, and process recy 
cling. 
[0017] Therefore, it is desirable to develop a vehicle Wheel 
alignment system Which integrates a loosely coupled soft 
Ware application infrastructure With large scale local or 
global computer netWorks such as the Internet to provide a 
more ef?cient and accurate system than is currently avail 
able. Speci?cally, it is desirable to develop Wheel alignment 
systems utiliZing the “dot”-NET frameWork and softWare 
applications having black-box functionality Which may be 
reused Without concern for hoW the service is implemented, 
by providing Well-de?ned user interfaces. In this manner, 
vehicle Wheel alignment softWare applications can be 
assembled from a variety of components as needed, con 
sisting of remote services accessed via the Internet, local 
services, and custom softWare Written in an intermediate 
computer language. These remote and local services and 
custom softWare applications may further utiliZe a standard 
“dot”-NET frameWork or information eXchange protocol, 
such as Microsoft’s Simple Object Access Protocol (SOAP) 
to eXchange information over the Internet. 

BRIEF SUMMARY OF THE INVENTION 

[0018] Brie?y stated, an embodiment of the apparatus of 
the present invention is of an improved Wheel alignment 
system Which includes at least one conventional sensing 
device for acquiring automotive data, interface circuitry in 
communication With the sensing device for generating data 
representative of automotive data acquired by the sensing 
device, and a computer in communication With the interface 
circuitry. The computer is con?gured to provide integrated 
netWork access and to use “dot”-NET technology to utiliZe 
a variety of softWare applications or components, and col 
lections of stored information, to perform a sequence of 
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operations on the data generated by the interface circuitry to 
provide vehicle Wheel alignment information. 

[0019] The foregoing and other objects, features, and 
advantages of the invention as Well as presently preferred 
embodiments thereof Will become more apparent from the 
reading of the folloWing description in connection With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0020] In the accompanying draWings Which form part of 
the speci?cation: 

[0021] FIG. 1 is a representation of a Wheel alignment 
system linked through a communications netWork to a 
plurality of remote computers; 

[0022] FIG. 2 is a representation of a Wheel alignment 
system of the present invention linked through a communi 
cations netWork to a variety of personal information storage 
spaces; and 

[0023] FIG. 3 is an exemplary representation of interac 
tions betWeen the vehicle Wheel alignment system of the 
present invention and a variety of softWare components 
during a typical vehicle Wheel alignment service sequence. 

[0024] Corresponding reference numerals indicate corre 
sponding parts throughout the several ?gures of the draW 
ings. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0025] The folloWing detailed description illustrates the 
invention by Way of eXample and not by Way of limitation. 
The description clearly enables one skilled in the art to make 
and use the invention, describes several embodiments, adap 
tations, variations, alternatives, and uses of the invention, 
including What is presently believed to be the best mode of 
carrying out the invention. 

[0026] In a ?rst embodiment of the present invention, a 
Wheel alignment computer 12, Which may be a general 
purpose computer, or may be a specialiZed logic circuit, is 
con?gured With vehicle Wheel alignment softWare applica 
tions designed to utiliZe a variety of local and remote 
“dot”-NET Web Services SoftWare Components 15, 17 to 
run on top of a “dot”-NET runtime system and utiliZe the 
features of a “dot”-NET frameWork to provide services 
associated With a vehicle Wheel alignment operation. Such 
services may include, but are not limited to, measurement of 
Wheel alignment angles, determination of corrective actions, 
customer noti?cation, and inventory management. Web Ser 
vices are softWare components that can be spontaneously 
discovered, combined, and recombined to provide a solution 
to a user’s problem or request. 

[0027] These softWare components may be Written in a 
Wide variety of computer languages, including XML, C#, 
Visual Basic, C++, Cobol, Perl, JavaTM, JScript and 
VBScript or may be partially implemented using Active 
Server Pages (ASP or ASP+) Which are Web pages With 
embedded code Written in a scripting language. The actual 
operation of the vehicle Wheel alignment softWare may take 
place either in an operating system itself, such as a Microsoft 
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WindoWsTM interface, or may be partially implemented from 
Within another program such as an Internet broWser appli 
cation. 

[0028] Local “dot”-NET Web Services SoftWare Compo 
nents 15 are implemented and stored on the Wheel alignment 
computer 12, While the remote “dot”-NET Web Services 
SoftWare Components 17 are located on the remote systems 
10A-10C. For eXample, the remote services and components 
17 may comprise an alignment unit services softWare appli 
cation, con?gured to provides services such as data acqui 
sition, data storage, logging, softWare updates, and repair 
procedures to the Wheel alignment computer 12. 

[0029] Each of the service components 15, 17 may be 
Written in a variety of different computer languages, but 
conform to the required “dot”-NET Web Services SoftWare 
Component protocols for standardiZed interfaces, and may 
be accessed over the communications netWork 14, such as 
the Internet, using SOAP or other suitable protocol such as 
HTTP, XML, or FTP. Emerging protocols suitable for use by 
Web Services SoftWare Components include UDDI (Uni 
versal Description Discovery and Interoperability), WSDL 
(Web Services Description Language), and ebXML (elec 
tronic business XML). 

[0030] Local “dot”-NET Web Services SoftWare Compo 
nents 15 associated With the Wheel alignment computer 12 
may be accessed from the remote system 10A-10C or from 
other computer systems linked to the Wheel alignment 
computer 12 via the communications netWork 14, such as 
the Internet connection. These local “dot”-NET Web Ser 
vices SoftWare Components 15 are con?gured to provide 
pathWays to access status information, con?guration infor 
mation, customer information, or other information relating 
to the Wheel alignment system With Which they are associ 
ated. Additionally, local “dot”-NET Web Services SoftWare 
Components 15 may be con?gured to provide the remote 
systems 10A-10C With access to diagnostic and repair 
procedures associated With the Wheel alignment computer 
12. 

[0031] The remote “dot”-NET Web Services SoftWare 
Components 17 associated With the remote system 10A-10C 
are accessible by the Wheel alignment computer 12 via their 
respective communications netWork 14 connections, such as 
Internet connections, and are con?gured to permit the align 
ment computer 12 to exchange information to the remote 
systems, to access and run speci?c softWare components, 
and to acquire softWare updates Which are stored on the 
remote system 10A-10C. A remote system 10A-10C may 
include, but is not limited to, a mobile computer associated 
With a vehicle undergoing service, or a remotely located 
computer system. 

[0032] Each of the remote “dot”-NET Web Services Soft 
Ware Components 17 includes a complete “self-description” 
available in a standard format, such as XML, Which includes 
details about the methods, properties, interfaces, and events 
supported by the service, as Well as descriptive documen 
tation in one or more languages. By utiliZing remote “dot” 
NET Web Services SoftWare Components 17, those of 
ordinary skill in the art Will readily recogniZe that the remote 
services required by the Wheel alignment computer 12 may 
be stored on multiple remote systems 10A-10C. For 
eXample, one remote system 10C may be con?gured With 
remote services 17 responsible for updating softWare com 
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ponents, While a second remote system may be con?gured 
With remote services for acquiring and accumulating statis 
tical information from the Wheel alignment computer 12, or 
to provide security by controlling access to the alignment 
systems and remote systems. Additionally, a third party 
remote system may be utiliZed via remote services, such as 
Microsoft’s “Passport” service Which maintains information 
on the identity of individuals, thereby facilitating Internet 
based transactions. 

[0033] Using the “dot”-NET protocols, multiple versions 
of Wheel alignment softWare or components may be installed 
on the Wheel alignment computer 12 Without con?ict, to 
provide varying degrees of functionality and maintain com 
patibility With older and outdated hardWare components. 

[0034] UtiliZing the “dot”-NET frameWork and protocols, 
a Wheel alignment computer 12 may be con?gured to permit 
an operating technician to select only those “dot”-NET 
softWare components and modules Which Will be needed to 
perform a desired vehicle alignment task. Using the ASP+ 
and “smart tag” features of the “dot”-NET frameWork, an 
operating technician may select desired local softWare 
objects and components 15, and desired remote softWare 
objects and components 17 to customiZe a vehicle Wheel 
alignment softWare application on the Wheel alignment 
computer 12. For eXample, a vehicle service center Which 
specialiZed in the repair of a particular style or brand of 
vehicle, i.e. 4><4, Mercedes BenZ, etc., may desire to only 
have access to alignment instructions for the style or brand 
of vehicle Which they regularly service. 

[0035] Vehicle speci?cation names and labels could be 
?ltered through a remote “dot”-NET softWare component or 
object such that the names and labels could be changed for 
international accounts (i.e. translated into a foreign language 
by a “dot”-NET translation component) and special accounts 
(i.e. using custom terminology). The alignment instructions 
and softWare procedures may also be changed for an indi 
vidual customer account to conform to a customers needs. 

[0036] Alternatively, one vehicle service center may 
desire to utiliZe 8-sensor alignment procedures, While 
another vehicle service center may utiliZe only 6-sensor 
alignment procedures, With each type of procedure con 
tained Within an individual “dot”-NET component. Vehicle 
service centers desiring non-standard alignment angle mea 
surements may utiliZe the Wheel alignment computer 12 
Which may be a general purpose computer, or may be a 
specialiZed logic circuit, to access remote softWare compo 
nents 17 using the “dot”-NET frameWork Which provides 
the speci?c angle calculations required, and displays the 
results on a display associated With the Wheel alignment 
computer 12. In essence, the remote softWare components 
17 are con?gured to access data signals received at the Wheel 
alignment computer 12 from the various Wheel alignment 
sensors, interpret the data, and provide a display of the 
calculated alignment angles. 

[0037] Conversely, local “dot”-NET softWare components 
and objects on the Wheel alignment computer 12 could be 
con?gured to provide remote “dot”-NET softWare compo 
nents and objects With direct access to Wheel alignment 
sensor data, thereby permitting the actual alignment angle 
calculations to be performed at a location remote from the 
Wheel alignment computer 12 by one or more Wheel align 
ment systems. Such remote access to sensor data permits 
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individual sensors to be fault-checked from a remote site, or 
to be remotely monitored for proper calibration. Further 
more, softWare associated With individual Wheel alignment 
sensors may be updated remotely using the “dot”-NET 
frameWork. 

[0038] Accordingly, using the “dot”-NET frameWork, a 
Wheel alignment computer 12 Which may be a general 
purpose computer, or may be a specialiZed logic circuit, 
associated With a service center, such as an independent 
repair shop or a chain of repair shops, may locate and utiliZe 
a combination of local and remote softWare objects and 
components 15, 17 Which provide a required degree of 
functionality and services associated With a vehicle Wheel 
alignment. The combination of local and remote softWare 
objects and components 15, 17 Which are utiliZed may be 
stored as a “dot”-NET preference in association With a 
collection of preferred settings, and recalled for future use. 
This facilitates the rapid setup of multiple alignment com 
puters 12 With the same con?guration in a single vehicle 
service center, or in multiple related vehicle services centers 
such as a chain of stores. 

[0039] Those of ordinary skill in the art Will readily 
recogniZe that these individual softWare objects and com 
ponents Which are utiliZed may be provided on a pay-per-use 
basis, thereby generating a revenue stream based upon the 
speci?c needs of an automotive service center or alignment 
technician. Furthermore, the remote softWare objects and 
components 17 utiliZed by the automotive service center 
may be updated With neW softWare or appropriate vehicle 
speci?cations at any time by a remote computer 10A-10C 
Without interfering With the operations at the automotive 
service center. In this manner, a customer Would only be 
required to pay for updates to the Wheel alignment softWare 
objects or components 15, 17 Which they require or utiliZe. 

[0040] The ability to customiZe the softWare objects and 
components utiliZed by a Wheel alignment computer 12 can 
be further associated With the preferences of individual 
technicians operating the Wheel alignment computer 12. For 
eXample, by storing the preferences of individual techni 
cian’s as “dot”-NET preferences on a remote computer 
10A-10C, any Wheel alignment computer 12 may be rapidly 
con?gured to the preferred settings for that technician by 
recalling the stored preferences using the “dot”-NET frame 
Work. This permits individual technicians and service per 
sonnel to have the freedom to move betWeen Wheel align 
ment computers 12 in a single vehicle service center, or even 
betWeen vehicle service centers, While retaining their pre 
ferred settings and/or softWare object and component usage. 

[0041] Once eXample of “dot”-NET services Which may 
be utiliZed by a Wheel alignment computer system to cus 
tomiZe settings and eXchange information is the Microsoft 
“HailStorm” user-centric architecture and set of XML Web 
Services. Based upon the Microsoft Passport user authenti 
cation system, HailStorm services take advantage of the 
“dot”-NET technologies and architecture to permit services 
and applications to cooperate for a user’s bene?t, as Well as 
alloWing users, groups, and organiZations to share and 
collaborate information. HailStorm is a user-centric archi 
tecture and set of services for “dot”-NET that deliver per 
sonally relevant information through the Internet to a user, 
to softWare running on the user’s behalf, or to devices 
Working for the user. 
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[0042] Incorporation of the HailStorm services into the 
vehicle wheel alignment system of the present invention 
permits the vehicle wheel alignment computer 12 to share 
and collaborate information related to the operational status 
of such things as the wheel alignment system itself, indi 
vidual technician preferences, vehicle service center prefer 
ences, and/or customer preferences with a variety of remote 
systems. 

[0043] To achieve this level of customiZability for wheel 
alignment computers 12, each individual utiliZing the com 
puter 12 which may be a general purpose computer, or may 
be a specialiZed logic circuit, has access to one or more 
personal information storage spaces for the purpose of 
storing and retrieving information therein. These “dot”-NET 
personal information storage spaces may be implemented as 
an isolated storage on a remote computers 10A-10D, and 
accessed using the “dot”-NET’s XML Store and SOAP 
(Simple Object Access Protocol) to transfer that information 
to whatever computer 12 they are currently utiliZing. The 
personal information storage spaces may contain alignment 
computer login preferences such that the technician can log 
into any compatible wheel alignment computer 12 at any 
location, using an Internet browser software application, and 
utiliZe their personal login preferences for con?guration and 
setup of the wheel alignment computer 12. 

[0044] The “dot”-NET framework provides services for 
identifying levels of authentication to access personal infor 
mation storage spaces, ranging from simple password access 
to digital wallets or smart cards, and biometric devices such 
as ?ngerprint and retinal-scan devices. Using “dot”-NET 
framework, authentication and security features may be 
utiliZed to monitor access to controlled software objects and 
components. For example, individual wheel alignment com 
puters 12 could be assigned a unique identi?cation code, 
which is compared against a list of authoriZed users when a 
speci?c remote “dot”-NET software component or object 17 
is requested for use. 

[0045] Wheel alignment computers 12 which may be 
general purpose computers, or may be a specialiZed logic 
circuits, of the present invention may be further con?gured 
to access “dot”-NET personal information storage spaces 
associated with customers, vehicles, Original Equipment 
Manufacturers, and parts. For example, every customer that 
has a “dot”-NET personal information storage space will 
have the option of having their vehicle’s alignment data 
stored in their “dot”-NET personal information storage 
space. This store of information can be done live by the 
alignment computer 12 as the vehicle service progresses, 
permitting the customer to view the progress of the repair 
from a remote computer 10A-10C, such as a hand-held 
device or home computer, con?gured to access the “dot” 
NET personal information storage space. Such a “live” store 
of vehicle alignment information may be further utiliZed by 
a technician to view the vehicle information on a “dot”-NET 
compatible device from a location in the vehicle service 
center remote from the computer 12. Alternatively, the store 
of vehicle information can be done upon completion of the 
vehicle services. The customer’s vehicle alignment data may 
then be made available in a secure fashion to the customer 
and to any vehicle service center performing subsequent 
work on the customer’s vehicle. 

[0046] The vehicle’s alignment data may be saved by the 
wheel alignment computer 12 in a “dot”-NET personal 
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information storage space associated directly with the 
vehicle itself, which may be stored in a remote computer 
10A-10C incorporated into the vehicle itself, such as an 
engine management computer. Such information, together 
with other stored vehicle maintenance and repair informa 
tion, may be maintained for the lifetime of the vehicle, and 
accessed by inspection, service, and repair technicians from 
many different vehicle service centers using the “dot”-NET 
framework, providing an invaluable history of the vehicle 
independent of the vehicle’s owner. Access using the “dot” 
NET framework to such stored lifetime vehicle information 
may be further utiliZed by various state inspection agencies 
to automate yearly vehicle inspection procedures. 

[0047] In addition to being con?gured to store a vehicle’s 
alignment data stored in a customer’s “dot”-NET personal 
information storage space (such as an XML Store), a wheel 
alignment computer 12 of the present invention may further 
store a receipt of the services performed on the vehicle using 
the “dot”-NET framework SOAP protocol. Such a receipt 
may include conventional information, such as the vehicle 
condition before entering the shop (mileage, damage, etc.), 
a listing of work the customer requested to be performed, a 
listing of the services actually performed, an itemiZed cost 
for the services, and a listing of suggested further services or 
maintenance reminders. Such stored information may 
include textual descriptions or digital photographs of dam 
ages or repair vehicle components. 

[0048] Once the services associated with a vehicle wheel 
alignment are completed, the wheel alignment computer 12 
of the present invention may be con?gured to utiliZe the 
“dot”-NET Noti?cation and Messaging framework to auto 
matically signal the customer. Such a noti?cation may be 
carried out via email, an electronic pager signal, an auto 
mated phone call etc. by a “dot”-NET software component 
which interacts with “dot”-NET Noti?cation and Messaging 
preferences previously established in the customer’s “dot” 
NET personal information storage space. Alternatively, 
using a “dot”-NET framework, voice commands spoken by 
a technician can direct the wheel alignment computer 12 to 
establish a voice communications channel to the customer, 
using the customer’s previously established “dot”-NET 
communication preferences. In this manner, a customer may 
be noti?ed at their convenience, in the manner in which they 
desire. 

[0049] Once a customer has been noti?ed by the wheel 
alignment computer 12 via their “dot”-NET Noti?cation and 
Messaging preferences that their vehicle service is complete, 
they may review any receipt of services stored in their 
“dot”-NET personal information space by the computer 12. 
Such review of the receipt may be done by the customer 
from any computer system con?gured to utiliZe the “dot” 
NET framework, and may include an office computer, a 
hand-held computer, or a other suitably con?gured hardware 
platform. The customer may further be provided with a 
secure option to authoriZe an automated payment for the 
services identi?ed on the stored receipt, facilitating the 
pickup of the vehicle from the vehicle service center. 

[0050] The wheel alignment computer 12 may optionally 
be con?gured to utiliZe the “dot”-NET framework to access 
either alignment equipment manufacturer or vehicle Origi 
nal Equipment Manufacturer (OEM) “dot”-NET personal 
information storage spaces, to retrieve current alignment 
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speci?cation or alignment adjustment instructions for a 
particular make or model of vehicle. For example, if a 
customer requests an alignment service on 1954 Ford pickup 
truck, the Wheel alignment computer 12 may communicate 
over the Internet using the “dot”-NET framework With a 
Ford Motor Company “dot”-NET personal information stor 
age space, and retrieve Wheel alignment speci?cations and 
alignment adjustment instructions for that speci?c vehicle. 
In this manner, updating of the such information for old and 
neW vehicles may be handled remote from the Wheel align 
ment computer, by the OEM’s, Without the need to continu 
ally install updated information directly on the Wheel align 
ment computer 12. 

[0051] Similarly, the Wheel alignment computer 12 
located at a vehicle repair facility oWned by a larger entity 
or parent may be con?gured to utiliZe the “dot”-NET frame 
Work to access a “dot”-NET personal information storage 
space associated With the larger entity or parent. Information 
stored in the parents “dot”-NET personal information stor 
age space Which may be retrieved by the alignment com 
puter 12 using “dot”-NET communication protocols may 
include company neWsletters, advertisements, or updated 
information. Correspondingly, the Wheel alignment com 
puter 12 could store in the parent’s “dot”-NET personal 
information storage space statistical information related to 
the various tasks and services completed during the day by 
the Wheel alignment computer 12, facilitating the collection 
of information by the parent company. 

[0052] When parts are needed to complete an alignment 
adjustment, traditionally, the operating technician Would be 
required to contact the vehicle service center parts depart 
ment or Warehouse, or manually access an online parts 
inventory. Using the Wheel alignment computer 12 of the 
current invention, the computer 12 may be con?gured to 
utiliZe the “dot”-NET frameWork to access a “dot”-NET 
personal information storage space associated With a needed 
alignment adjustment component or part. Information con 
tained in the part’s “dot”-NET personal information storage 
space may include details related to on-hand inventory, 
back-order status, part pricing, as Well as acceptable substi 
tute parts. The Wheel alignment computer 12 could request 
delivery of an available part to the technician, or could be 
con?gured to automatically order a needed alignment adjust 
ment part. The “dot”-NET Noti?cation and Messaging 
frameWork Would be utiliZed to notify the Wheel alignment 
computer 12 (or the technician directly using previously 
established “dot”-NET preferences) of the delivery progress 
of the alignment adjustment component or part. 

[0053] Several advantages are achieved When a Wheel 
alignment computer 12 is con?gured to utiliZe the “dot” 
NET frameWork to access local and remote softWare objects 
and components 15, 17 in performing a Wheel alignment 
service. For example, remote softWare objects and compo 
nents 17 need not be located on the same remote computer 
10A-10C, but may be distributed throughout the Internet in 
a logical fashion. For example, vehicle speci?cation soft 
Ware components may be maintained at the respective 
vehicle manufacturer computers, While alignment calcula 
tion components may be maintained on another remote 
computer. Further, softWare components required to utiliZe 
different alignment sensors may be maintained on a third 
remote computer. As neW Wheel alignment sensor designs 
are developed, the associated softWare may be released as a 
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“dot”-NET softWare component or object, thereby permit 
ting anyone acquiring the neW sensors to simply access the 
required softWare via the Internet. Similarly, neW alignment 
procedures may be implemented as “dot”-NET softWare 
components and objects designed to supplement or replace 
conventional Wheel alignment procedures. As a technician 
or vehicle service center desired to utiliZe the neW alignment 
procedures, they need merely to access the appropriate 
remote “dot”-NET softWare component or object 17. 

[0054] By utiliZing the “dot”-NET frameWork, each of 
these remote “dot”-NET softWare objects or components 17 
may be utiliZed simultaneously by multiple Wheel alignment 
computers 12 located at a variety of locations. This facili 
tates the distribution of upgrades and improvements, as the 
changes Will need to be made only at a feW central locations. 

[0055] Those of ordinary skill in the art Will further 
recogniZe that a variety of methods and systems may be 
implemented to facilitate payment for services offered and 
rendered by use of the apparatus and methods of the present 
invention set forth above. In one alternate embodiment, the 
system of the present invention may be con?gured to 
facilitate electronic commerce Wherein automotive repair 
shop technicians or Wheel alignment system operators may 
place orders for services or information from a remote 
computer 10A-B through the alignment system computer 12 
and associated communications links 14. Such services or 
orders may be paid for using the communication link 14 to 
transfer suitable payment information, such as pricing, credit 
card or other payment account information. 

[0056] Conventional electronic commerce protocols, such 
as the Electronic Commerce Modeling Language (ECML) 
Which designates standardiZed information formats and 
Digital Wallets, may be utiliZed With the present invention to 
facilitate payment for services or products ordered through 
the remote system computer 10A-B. To ensure security, all 
electronic commerce transactions may utiliZe the Secure 
Socket Layer (SSL) technology When transferring informa 
tion over the communications link. 

[0057] Turning to FIG. 3, a exemplary Work?oW diagram 
is shoWn illustrating one possible set of interactions betWeen 
a vehicle Wheel alignment system 12 of the present inven 
tion and a variety of “dot”-NET softWare components 15, 17 
during a single vehicle Wheel alignment operation and 
associated services. 

[0058] Prior to the start of an alignment operation, the 
alignment system 12 may interact With one or more “dot” 
NET softWare components 15, 17 to obtain security autho 
riZation for one or more technicians to operate the system, 
or to con?gure the system according to a technician’s or a 
service shop’s stored personal preferences. 

[0059] Once a customer brings a vehicle into the service 
shop for an alignment service, the alignment system 12 may 
interact directly or indirectly With one or more “dot”-NET 
softWare components 15, 17 to obtain information relating to 
the customer’s preferences, information on the vehicle itself, 
and manufacturer speci?cations for the vehicle alignment. In 
addition, the alignment system 12 may interact With one or 
more “dot”-NET softWare components 15, 17 to con?gure 
the particular type of vehicle alignment sensor Which Will be 
utiliZed in measuring the alignment of the customer’s 
vehicle, and any associated alignment procedure instructions 
for display to the technician or operator. 
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[0060] During an alignment operation, the alignment sys 
tem 12 may interact With one or more “dot”-NET software 

components 15, 17 to obtain any special alignment instruc 
tions requested by the technician, to obtain alignment mea 
surements from the alignment sensors employed by the 
system, and to obtain part inventory or substitution infor 
mation for components required to repair the vehicle or 
complete an alignment procedure. The alignment system 12 
may further interact With one or more “dot”-NET softWare 
components to update the customer (via the customer’s 
previously established noti?cation preferences) of the status 
of the vehicle service, or to obtain a customer’s authoriZa 
tion to perform speci?c services associated With a vehicle 
alignment. 
[0061] Upon completion of an alignment operation, the 
alignment system 12 may interact With one or more “dot” 
NET softWare components 15, 17 to compile invoice infor 
mation for a shop management system, communicate With 
the customer, and obtain or relay payment authoriZation 
from the customer to the shop management system. 

[0062] As is apparent from FIG. 3, the “dot”-NET soft 
Ware components 15, 17 may further interact With each 
other, for example, softWare components providing access to 
a customer vehicle’s information may be con?gured to 
eXchange information With the vehicle itself, or With a 
database of vehicle speci?cations to present the alignment 
system 12 With a complete package of information related to 
the vehicle. Similarly, the alignment system 12 interactions 
With a parts inventory softWare component may be conveyed 
to a shop management softWare component to facilitate the 
generation of a service invoice upon completion of the 
alignment operation. 
[0063] Those of ordinary skill in the art Will recogniZe that 
the interactions shoWn in FIG. 3 are merely exemplary of 
some of the possible interactions Which may take place 
betWeen one or more “dot”-NET softWare components 15, 
17 located either one local or remote computer systems 
during an alignment operation. 

[0064] In vieW of the above, it Will be seen that the several 
objects of the invention are achieved and other advantageous 
results are obtained. As various changes could be made in 
the above constructions Without departing from the scope of 
the invention, it is intended that all matter contained in the 
above description or shoWn in the accompanying draWings 
shall be interpreted as illustrative and not in a limiting sense. 

1. An improved vehicle Wheel alignment system having a 
Wheel alignment computer, an associated display, and at 
least one vehicle Wheel alignment sensor in communication 
With the Wheel alignment computer for communicating 
Wheel alignment data, said improvement comprising: 

said Wheel alignment computer con?gured to utiliZe at 
least one NET Web Services softWare component to 
provide at least one service associated With a vehicle 
Wheel alignment. 

2. The improved vehicle Wheel alignment system of claim 
1 Wherein said Wheel alignment system is in communication 
With at least one remote computer, and Wherein at least one 
NET Web Services softWare component is a remote softWare 
component located on said remote computer. 
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3. The improved vehicle Wheel alignment system of claim 
2 Wherein said Wheel alignment computer is further con?g 
ured to eXchange payment information With at least one 
networked remote computer. 

4. The improved vehicle Wheel alignment system of claim 
1 Where said NET Web Services softWare component pro 
vides vehicle-speci?c information. 

5. The improved vehicle Wheel alignment system of claim 
1 Where said NET Web Services softWare component pro 
vides alignment angle calculations. 

6. The improved vehicle Wheel alignment system of claim 
1 Where said NET Web Services softWare component pro 
vides language translations. 

7. The improved vehicle Wheel alignment system of claim 
1 Where said NET Web Services softWare component inter 
prets said Wheel alignment data communicated to said Wheel 
alignment computer from said Wheel alignment sensor. 

8. The improved vehicle Wheel alignment system of claim 
1 Where said NET Web Services softWare component pro 
vides user authentication. 

9. The improved vehicle Wheel alignment system of claim 
8 Wherein said user authentication is facilitated With bio 
metric input. 

10. The improved vehicle Wheel alignment system of 
claim 1 Where said NET Web Services softWare component 
provides a set of con?guration preferences. 

11. The improved vehicle Wheel alignment system of 
claim 10 Wherein said set of con?guration preferences are 
associated With an alignment system con?guration. 

12. The improved vehicle Wheel alignment system of 
claim 10 Wherein said set of con?guration preferences are 
associated With an alignment system operator. 

13. The improved vehicle Wheel alignment system of 
claim 10 Wherein said set of con?guration preferences are 
associated With a vehicle service shop. 

14. The improved vehicle Wheel alignment system of 
claim 10 Wherein said set of con?guration preferences are 
associated With a customer. 

15. An improved vehicle Wheel alignment system having 
a Wheel alignment computer, an associated display, and at 
least one vehicle Wheel alignment sensor in communication 
With the Wheel alignment computer for communicating 
Wheel alignment data, said improvement comprising: 

said Wheel alignment computer con?gured to utiliZe at 
least one NET Web Services softWare component to 
provide at least one service associated With a vehicle 
Wheel alignment; 

said NET Web Services softWare component con?gured 
to communicate With at least one NET personal infor 
mation storage space. 

16. The improved vehicle Wheel alignment system of 
claim 15 Wherein said NET personal information storage 
space is associated With an technician. 

17. The improved vehicle Wheel alignment system of 
claim 15 Wherein said NET personal information storage 
space is associated With a customer. 

18. The improved vehicle Wheel alignment system of 
claim 15 Wherein said NET personal information storage 
space is associated With a vehicle. 

19. The improved vehicle Wheel alignment system of 
claim 15 Wherein said NET personal information storage 
space is associated With a Original Equipment Manufacturer. 
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20. The improved vehicle Wheel alignment system of 
claim 15 Wherein said NET personal information storage 
space is associated With a Wheel alignment adjustment 
component. 

21. The improved vehicle Wheel alignment system of 
claim 15 Wherein said NET personal information storage 
space is associated With a vehicle service center. 

22. The improved vehicle Wheel alignment system of 
claim 15 Wherein said NET personal information storage 
space is associated With said vehicle Wheel alignment sys 
tem. 

23. The improved vehicle Wheel alignment system of 
claim 15 Wherein said NET personal information storage 
space is isolated storage. 

24. The improved vehicle Wheel alignment system of 
claim 15 Wherein said NET personal information storage 
space is located remote from said vehicle Wheel alignment 
system, and said vehicle Wheel alignment system is con?g 
ured to communicate With said NET personal information 
storage space via a communications netWork. 

25. An improved vehicle Wheel alignment system having 
a Wheel alignment computer, an associated output device, at 
least one vehicle Wheel alignment sensor in communication 
With the Wheel alignment computer for communicating 
Wheel alignment data, and at least one netWorked remote 
computer in communication With said Wheel alignment 
computer, said improvement comprising: 

said Wheel alignment computer con?gured to communi 
cate With said at least one netWorked remote computer 
via a communications netWork to retrieve one or more 

selected NET Web Services softWare components from 
said netWorked remote computer; and 

said Wheel alignment computer further con?gured to 
utiliZe said one or more retrieved NET Web Services 
softWare components to provide at least one service 
associated With a vehicle Wheel alignment. 

26. The improved vehicle Wheel alignment system of 
claim 25 Wherein said Wheel alignment computer is further 
con?gured to utiliZe said one or more retrieved softWare 
components to provide output data to said at least one output 
device. 

27. The improved vehicle Wheel alignment system of 
claim 26 Wherein said output device is a display, and said 
output data includes vehicle Wheel alignment measurements. 

28. The improved vehicle Wheel alignment system of 
claim 26 Wherein said output device is an audio component, 
and said output data includes speech audio signals. 

29. The improved vehicle Wheel alignment system of 
claim 25 Wherein said Wheel alignment computer is further 
con?gured to utiliZe said one or more retrieved softWare 
components to receive input data from at least one input 
device. 
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30. The improved vehicle Wheel alignment system of 
claim 29 Wherein said input device is an audio component, 
and said input data includes speech audio signals. 

31. An improved vehicle Wheel alignment system having 
a Wheel alignment computer, an associated display, at least 
one vehicle Wheel alignment sensor in communication With 
the Wheel alignment computer for communicating Wheel 
alignment data, and at least one netWorked remote computer 
in communication With said Wheel alignment computer, said 
improvement comprising: 

said Wheel alignment computer con?gured to utiliZe a 
NET Web Services softWare component to exchange 
information With said netWorked remote computer. 

32. An improved vehicle Wheel alignment system having 
a Wheel alignment computer, an associated display, at least 
one vehicle Wheel alignment sensor in communication With 
the Wheel alignment computer for communicating Wheel 
alignment data, and at least one netWorked remote computer 
in communication With said Wheel alignment computer, said 
improvement comprising: 

said Wheel alignment computer con?gured to utiliZe a 
NET Web Services softWare component to relay infor 
mation from said Wheel alignment computer to at least 
one recipient. 

33. The improved vehicle Wheel alignment system of 
claim 32 Wherein said at least one recipient is a customer. 

34. The improved vehicle Wheel alignment system of 
claim 32 Wherein said at least one recipient is a vehicle 
manufacturer. 

35. The improved vehicle Wheel alignment system of 
claim 32 Wherein said information includes said vehicle 
Wheel alignment data. 

36. The improved vehicle Wheel alignment system of 
claim 32 Wherein said information includes vehicle align 
ment status data. 

37. The improved vehicle Wheel alignment system of 
claim 32 Wherein said information includes alignment 
equipment data. 

38. A improved vehicle Wheel alignment system having a 
Wheel alignment computer, an associated display, and at 
least one vehicle Wheel alignment sensor in communication 
With the Wheel alignment computer for communicating 
Wheel alignment data, said improvement comprising: 

said Wheel alignment computer con?gured With user 
centric softWare architecture and including a set of 
NET softWare components Which eXchange informa 
tion through a communications netWork With at least 
one of the folloWing: a user, softWare running on a 
user’s behalf, or devices Working for a user. 


