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(57) ABSTRACT 
A system using a number of portable or Wrist-Worn remote 
controller units that communicate With a number of sensor 
units or sensor head sets for vehicle or automotive testing. An 
optional central communications controller can coordinate 
communications betWeen the Wrist-Worn units and the sensor 
sets. A particular remote unit can associate With particular 
sensors or a particular sensor set and thus receive and transmit 
data only With that sensor set. Mechanics or technicians can 
run tests and take data completely from the remote units. The 
remote units generally contain a display screen that can shoW 
all parts and results of any vehicle test procedure. Various 
Wireless communications techniques can be used to establish 
this communication. 

12 Claims, 5 Drawing Sheets 
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WIRELESS VEHICLE TEST EQUIPMENT 

This application is related to and claims priority from US. 
Provisional Patent application No. 61/197,757 ?led Oct. 30, 
2008. Application 61/ 197,757 is hereby incorporated by ref 
erence. 

BACKGROUND 

1. Field of the Invention 
The present invention relates generally to the ?eld of auto 

motive or vehicle test equipment and more particularly to a 
system of Wireless vehicle test equipment usable in multiple 
bays With no centraliZed test unit. 

2. Description of the Prior Art 
The typical vehicle test equipment system, and in particu 

lar the typical Wheel alignment system uses a large cabinet 
(console) With a computer and display mounted inside or on 
top. This computer communicates With sensors that are 
mounted on the Wheel of a vehicle in the case of a Wheel 
alignment system. Each set of sensors is referred to as a 
“head”. Various alignment modes alloW for tWo or four heads. 
Some systems use a vision type system Where the sensing is 
done at some distance from the Wheels, and visual targets, 
instead of sensor heads, are mounted on the Wheels of the 
vehicle. After mounting the heads to the Wheels, the mechanic 
Will go through several processes, some of these being 
optional, to setup the system. Processes include customer 
data entry, vehicle database selection for recall of speci?ca 
tions, runout compensation, caster sWing, etc. Once these 
processes are performed, the mechanic can vieW the align 
ment information on the computer screen. Some systems 
alloW for the option of a remote control/ display device. This 
typically Will alloW the mechanic to vieW the alignment 
angles after the proper setup processes have been performed. 
This is helpful because sometimes it is dif?cult to have a clear 
line of sight to see the computer screen that is on the console, 
for example When a mechanic is Working under a vehicle that 
is on a lift. One drawback of these remote control/display 
devices is that they are tied to a particular console unit. 

Another drawback of the prior art is that each bay of a large 
facility needs to be equipped With a separate central test unit. 
This is expensive since it requires considerable duplication 
equipment. 

It Would be advantageous to have a system Where there Was 
no central console for each bay, only sensors and a local 
display/computer unit that could be Worn on a mechanic’s 
Wrist or mounted in a convenient position. In a preferred 
mode, any Wrist unit could communicate With any group of 
sensors (any head). 

SUMMARY OF THE INVENTION 

The present invention relates to a system containing a 
number of Wrist-Wom, (or otherWise portable), remote con 
troller units that communicate With a number of sensor units 
or sensor head sets in a vehicle or automotive test environ 

ment. An optional central communications controller can 
coordinate communications betWeen the Wrist-Worn units 
and the sensor sets. A particular remote unit can associate 
With a particular sensor set and thus logically receive and 
transmit data only With that sensor set in order to perform a 
test (With many communications systems, all units receive all 
transmissions, but only logically process transmissions 
intended for the particular station). Mechanics or technicians 
can run tests and take data completely from the remote units. 
The remote units generally contain a display screen that can 
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2 
shoW all parts and results of any vehicle test procedure. Vari 
ous Wireless communications techniques can be used to 
establish this communication. 

DESCRIPTION OF THE FIGURES 

Attention is draWn to several diagrams and illustrations 
that shoW features of the present invention: 

FIG. 1 shoWs a block diagram of an embodiment of the 
present invention. 

FIG. 2 shoWs an embodiment of a central communications 
sever or controller. 

FIG. 3 shoWs a Wrist-Wom or otherWise portable remote 
unit. 

FIGS. 4A-4I shoW various screens that can be displayed on 
a remote unit. 

Several draWings, diagrams and illustrations have been 
presented to aid in understanding the present invention. The 
scope of the present invention is not limited to What is shoWn 
in the ?gures. 

DESCRIPTION OF THE INVENTION 

The present invention alloWs an entire test procedure or 
entire Wheel alignment procedure including vehicle selec 
tion, runout compensation and other tests to be performed 
completely on a Wrist Worn, or otherWise portable, remote 
unit. This alloWs for the elimination of the large console 
cabinetry. 
The present invention relates to groups of Wrist-Worn or 

otherWise portable test units that contain processors that can 
Wirelessly communicate With sets of sensors (or heads) that 
are attached to a vehicle during a test. The preferred embodi 
ment of the present invention uses a master communications 
server that can coordinate communications betWeen a large 
number of Wrist units and a large number of sensors. This 
master communications server can also perform calculations 
based on the data from the sensors and maintain the state of 
each test procedure in progress. It is entirely Within the scope 
of the present invention to eliminate this server and have Wrist 
units and sensors communicate directly, perform all calcula 
tions, as Well as maintain the test procedure state. 

Optionally, each Wrist Worn remote unit can control any 
number of sets of alignment heads or test sensors. Usually 
some limit is imposed for practical reasons such as program 
ming, storage and bandWidth. A limit of 5 sets of heads and 5 
Wrist Worn controllers is entirely practical; hoWever, any 
other limit may be set; in fact, this limit could be much higher 
if needed. The sets of heads can be color-coded, for example 
red, green, yelloW, gray and black for a shop With 5 sets of 
heads. 
The folloWing is an example of hoW the present invention 

can be used in a shop With several bays for the case of Wheel 
alignment: An alignment shop could purchase 3 sets of align 
ment heads and 5 Wrist Worn controllers. Each of 5 mechanics 
could then have their oWn personal Wrist Worn controller. 
Each mechanic has the ability to connect to any of the 3 sets 
of heads (or some other number). The mechanic Will turn on 
his Wrist Worn controller and select Which set of heads he 
Would like to use from the available sets. A set of heads is 
unavailable if it is currently in use, or if it doesn’t exist. In this 
case the set is shoWn to be not available on the Wrist Worn 
controller. Once the mechanic selects a set of heads, his Wrist 
unit is considered to be associated With that set. As a result, all 
data pertinent to that set of heads Will be made available to this 
Wrist unit, and all alignment head commands from that Wrist 
unit Will be directed to that set of heads. This association lasts 
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until either the mechanic ?nishes the alignment procedure, 
the mechanic “releases” the set, or there’s been no activity 
from the mechanic’ s Wrist unit for a predetermined period of 
time. The latter case covers situations Where the Wrist unit is 
damaged, or its battery goes dead. This alloWs for automatic 
release so that either batteries can be replaced, or another 
Wrist unit can be used to resume the alignment. The state of 
the alignment can be maintained by a central communications 
server for this case. 

Turning to FIG. 1, a block diagram of an embodiment of the 
present invention can be seen. A central communications 
server 1 can contain a Wireless link 10 that includes a trans 
ceiver and an antenna. The central server can also have a USB 
port 8, an Ethernet port 9, an optional display 4 and an 
optional link 11 to a printer or service Writer computer 5. 
Typically a remote printer or service Writer 5 communicates 
With the Ethernet port 9 on the central communications server 
1. The central communications server 1 can be a node on a 

much larger netWork if desired, including a netWork of such 
communication servers. 

A number of Wrist-Worn or otherWise portable remote con 
trollers 2, each With a Wireless link 3 having a transceiver and 
an antenna can communicate With the central communication 
controller 1. In addition, a number of sensor sets 6, each With 
a Wireless link 7 including a transceiver and an antenna also 
can communicate With the central controller 1. 

FIG. 2 shoWs an embodiment of a central communications 
server. This particular embodiment also has a display. This 
server orchestrates the communications betWeen all Wrist 
units and all sets of heads. As previously stated, it is possible 
to perform all of the functions Without a central communica 
tions server, but it is easier to manage system operations by 
using a central server. Also because a central server generally 
reduces processing requirements on the Wrist Worn or por 
table remote controllers, it is possible to keep the remote 
controllers simpler and more economical and possibly to use 
less poWer (thereby prolonging battery life). 

FIG. 3 shoWs an embodiment of a Wrist-Wom unit or oth 
erWise portable remote unit. This Wrist-Wom remote unit, in 
addition to have a Wireless interface 3 can also contain a 
processor, memory, display, buttons or controls and optional 
input/output ports such as Ethernet or USB if desired. The 
remote unit generally contains batteries to poWer the proces 
sor and its display. The portable unit does not need to be 
Wrist-Wom. It can optionally be supplied With a clip or ?ex 
ible bracket or a magnet or suction cup so that the mechanic 
an slide the remote into or onto this clip or bracket to tempo 
rarily mount it onto the vehicle or an alignment or other 
Working rack if desired. This is a desirable feature since some 
mechanics may Want both of their hands free or high over 
their heads While making an adjustment. In this position, it 
might be dif?cult to see the screen of a Wrist-Wom unit. In the 
present description of the invention, the term “Wrist-Wom” 
can mean “portable” or “mountable” in any Way and does not 
imply that the unit has to be Worn by the mechanic or that it 
has to be Worn on the Wrist. 

FIGS. 4A-4I shoW particular screens that can be displayed 
on a Wrist-Worn test unit for the case of a Wheel alignment 
system. 

FIG. 4A shoWs a Wheel unit set association screen. The 
user can cycle through the different colored icons to choose 
the sensor set they Want to use. The last icon shoWs a slash 
through it. This indicates that the particular sensor set is either 
in use or otherWise not available. 

FIG. 4B shoWs a Work order selection screen for selecting 
a particular vehicle to Work on. The Work order is on the left, 
and a list of license plates it on the right. 
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4 
FIG. 4C shoWs an optional vehicle speci?cation number. A 

screen like this can be used to enter a speci?cation number or 
other identi?er Which Will cause the remote unit to receive 
particular speci?cations. If the information has already been 
received or is otherWise in the remote unit. 

FIGS. 4D-4I shoW special screens that might be used in a 
Wheel alignment system. FIG. 4D shoWs an alignment mode 
selection screen. FIG. 4E shoWs a runout mode screen, While 
FIG. 4F shoWs a Wheel unit tilt entry screen. FIG. 4G shoWs 
a runout procedure screen While FIGS. 4H-4I shoW caster 
sWing procedure screens. 

It should be noted that all of the screens shoWn in FIGS. 
4A-4I relate primarily to Wheel alignment systems and are 
optional. Each could be changed to re?ect any type of testing 
or job being performed. 
Many communications schemes can be used that Would 

alloW implementation of the concepts of the present invention 
including radio, light, sound and any other Wireless tech 
nique. The preferred technique is radio. Each Wrist Worn 
remote controller, each head, and each communications 
server module can be out?tted With a Wireless transceiver that 
conforms to the Institute for Electrical and Electronic Engi 
neers (IEEE) 802.154 standard or other Wireless communi 
cations standard. All units, regardless of type, typically share 
a single Personal Area NetWork ID (PAN). This PAN ID 
alloWs the transceivers to use a loW-level protocol to identify 
packets that belong to the personal area netWork. If a received 
packet belongs to the PAN its encapsulated message is 
alloWed to pass from the radio to the rest of the circuitry. This 
message includes a destination ?eld. Each of the remotes, 
each of the heads, and the server can be individually 
addressed by this ?eld. Various broadcast destinations are 
alloWed as Well (to everyone in the system, to each remote, to 
all heads, and to all the heads in a particular set). The server 
generally is poWered 24 hours a day. When the server poWers 
up its transceiver Will select a clear channel that is not being 
used by any other devices in proximity. When the heads and 
remote controls are poWered up they Will scan channels 
“looking” for a matching PAN ID. Once this match is found 
the units Will utiliZe this channel for communications. 
An important feature of the present invention is that all 

state information relating to a testing or alignment process 
can be maintained by the central communications controller 
or these states can be distributed in the system by being stored 
at each remote unit or at any other convenient location in the 
system such as in the sensor sets. If poWer is lost to one or 
more remote units, the Whole process can be continued from 
Where it Was left off Without having to repeat the entire pro 
cess. In some embodiments of the invention, any other remote 
unit can take over the testing that Was in process When the 
failure occurred. 

During installation of a particular test system, it may be 
discovered that another device in the area is using the PAN ID 
desired by the system being set up. A method of changing the 
factory default PAN ID found in most transceivers is thus 
necessary. This can be accomplished in many Ways. Since the 
Wrist-Wom remote control devices have a display and push 
buttons, menu selections on the display can alloW for chang 
ing the PAN ID. The server module and the heads pose a 
different problem because they do not have a similar user 
interface. To get around this problem, the server’s PAN ID can 
be set by tWo methods. One is to place a particular ?le on a 
USB memory stick. The content of this ?le can include the 
PAN ID. When the server module is booted, it Will search for 
this ?le. If it exists, and if the PAN ID is different than the 
currently stored ID, the server Will change the PAN ID to 
match the PAN ID indicated in the ?le. A second method of 
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changing the PAN ID on the server is by using the connection 
to optional of?ce computer. A maintenance screen on the 
of?ce computer can simply send a message (via an Ethernet 
or other connection) indicating that the PAN ID should be 
updated and What the neW PAN ID is. 

It is possible to include sWitches on the circuit boards 
Within the heads, or to provide a keypad With a display, or to 
include a special communications port on the head in order to 
facilitate changing the PAN ID on the heads. HoWever these 
methods have the drawbacks of cost and complexity for the 
person trying to setup the system. The preferred method of the 
present invention uses a push button sWitch mounted on the 
sensor circuit board. This sWitch can be located over a hole in 
the sensor case so that a paper clip or pin etc. can be pushed 
through the hole to engage the sWitch. After the server mod 
ule’s PAN ID is established, the button on a head can be 
pressed. This causes the head to instruct its radio to perform a 
scan for active PAN IDs in the area. Each of the active PAN 
IDs is then queried for a Destination Node that has a Node 
Identi?er that is particular to server modules. If a positive 
response is received then the head saves the current PAN ID. 
The same result can be achieved With less capable radios 
(though not as quickly and e?iciently) by searching through 
all PAN IDs on all channels (or a designated subset of both). 
Search methods can include a direct query to the server mod 
ule or passive listening for valid tra?ic. 

In the case of replacing a circuit board Within a head it is 
usually necessary to con?gure the set and head identi?ers. 
The set and head identi?ers of an alignment head can gener 
ally be con?gured by pushing a button. This can be the same 
button as is used to set the PAN ID. An example procedure 
might be as follows. The user vieWs a maintenance screen 
generated by the server using a PC (an installer may use their 
laptop if they Wish). The screen instructs the user to push the 
button on the desired head. When the button is pressed the 
head is put into a mode (Which could be time limited in case 
of accidental activation) in Which it Will monitor for and act 
on a special broadcast message from the server module Which 
con?gures the proper identi?ers. The user then enters into the 
maintenance screen the desired set and head identi?ers for the 
unit Whose button Was pushed. The server broadcasts these 
identi?ers, and upon receiving them, the head then exits the 
identi?er setup mode. At this point, the process could be 
repeated for other heads. 

While having a display on the central communications 
server console is completely optional With the current inven 
tion, an optional display unit could be used to shoW informa 
tion that is too detailed to shoW on a remote unit. For example, 
mechanical draWings that shoW the mechanic hoW to make 
adjustments or run tests could be displayed. In this case, 
different mechanics could share this resource. Since mechan 
ics less often use adjustment draWings, they Would not nor 
mally be displayed. If a mechanic Wanted a particular draW 
ing, he or she could simply Walk up to a common area Where 
the server Was located, select the correct draWing from a 
menu. Alternatively, the draWing could be selected from the 
Wrist-Wom unit. For draWings small enough to display on the 
Wrist-Wom unit, the server could doWnload the correct draW 
ing to the Wrist-Wom unit. The mechanic could vieW the 
draWing by simply pushing a button on the unit. 

Several descriptions and illustrations have been presented 
to aid in understanding the features of the present invention. 
One skilled in the art Will realiZe that numerous changes and 
variations can be made Without departing from the spirit of 
the invention. Each of these changes and variations is Within 
the scope of the present invention. Also, several examples of 
practical implementations and embodiments of the present 
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invention have been presented for clarity. The scope of the 
present invention is not limited to What is described in the 
examples. 
We claim: 
1. A vehicle test system comprising: 
a plurality of remote test units, each of said test units 

containing a processor, a memory, a battery, a display 
and a Wireless transceiver; 

a plurality of vehicle test sensors or test sensor sets, each of 
said test sensors or test sensor sets containing at least a 

Wireless transceiver; 
Wherein said remote units communicate Wirelessly With 

said sensors or sensor groups causing said sensors or 
sensor groups to perform vehicle tests and Wherein said 
remote test units display data from said sensors or sensor 
groups; 

a central communications server coordinating communi 
cations betWeen said remote test units and said test sen 
sors or sensor sets, 

Wherein at least some of said remote test units are Wrist 

Worn; 
and Wherein a particular remote test unit can choose to 

form an association only With a particular group of sen 
sors or test sensor sets and can release said association 

upon completion of a testing session. 
2. The vehicle test system of claim 1 Wherein said test 

system is a Wheel alignment system. 
3. The vehicle test system of claim 1 Wherein said test 

sensor sets are alignment heads. 
4. The vehicle test system of claim 1 Wherein said commu 

nication is by radio. 
5. The vehicle test system of claim 1 Wherein a particular 

remote test unit is constrained to communicate only With a 
particular group of sensors or sensor sets. 

6. The vehicle test system of claim 1 Wherein a particular 
remote test unit can choose to communicate only With a 
particular group of sensors or a particular sensor set. 

7. The vehicle test system of claim 6 Wherein said particu 
lar remote test unit displays a particular message or icon When 
said particular group of sensors or particular sensor set is in 
use or unavailable. 

8. A Wireless Wheel alignment system comprising: 
a plurality of Wrist-Wom test units, each of said test units 

containing a processor, memory, display, battery and 
Wireless communication module; 

a plurality of sensor sets, each of said sensor sets including 
a Wireless communication module; 

a central communication server capable of Wireless com 
munication With said plurality of Wrist-Wom test units 
and With said plurality of sensor sets Wherein said cen 
tral communication server coordinates Wireless commu 
nication betWeen particular Wrist-Worn test units and 
particular sensor sets. 

9. The Wireless Wheel alignment system of claim 8 Wherein 
said display in each of said Wrist-Wom test units displays test 
data from a particular sensor set. 

10. The Wireless Wheel alignment system of claim 8 
Wherein a particular Wrist-Wom test unit can select to com 
municate only With a particular sensor set. 

11. The Wireless Wheel alignment system of claim 10 
Wherein said Wrist-Worn test unit Will display a unique mes 
sage or icon if said particular sensor set is in use or unavail 
able. 

12. The Wireless Wheel alignment system of claim 8 
Wherein said Wireless communication is by radio. 

* * * * * 


