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VCI| when the VCI I1s proximate thereto. Thereafter, the VCI| and vehicular diagnostic tool communicate through a wireless
connection. Also, a method of communicating using the aforementioned vehicular diagnostic tool and VCI.
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agnostic tool automatically detects the presence of the VCI when the VCI
1s proximate thereto. Thereafter, the VCI and vehicular diagnostic tool
communicate through a wireless connection. Also, a method of communi-
cating using the atorementioned vehicular diagnostic tool and VCL
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DYNAMIC DISCOVERY OF VENHICLE COMMUNICATION
INTERFACE DEVICE AND METEOD

EIELD OF THE INVENTION

HEMY |

s
brrasd

The present invertion relates generally to communications systems, components

#’

and miethods. More particularly, the present invention relates fo communications systems,
componeits and methods that ave configured to communicate with vehicles andfor vehicular

VR glems,

BACKGROUND OF THE INVENTION
6021 Modern vehicles (o.2., sutomobiles, watercrafl, afrerafl, trucks, motoroycles

agricultural machinery, industrial machinery, etc.) typically include a plurality of electro-

ffﬂ'f

mechanical systems that, together, allow for eperation of the vehicle, For example, modem

'h" Yoy

vehicles commonly include sophisticated transmission systems, fuel injection systems, anti-lock

braking svsiems, aitr bag deployment systems, aw-condifionung/heating svstems, dashboard

elecironic systems, ete. Typically, each of these electro-mechanical systems is controlled using a

>

separate vehicular computing systems that utilizes a distinet conununications protocol,

FE

Unfortunately, even vehicular computing systems located in the same vehicle de not generall ¥

I

uiihize g common commuucations protocol 1o transmit data,

(88831 In view of the above, a device known as & vehicle communication interface (VI

h
3 - ¥

has been developed. The Vs typically electronically connected to a vehicle and is configure

to exchange data with a plw aﬂ.‘z*s} of vehicular cOmputing sysiems located within the vehicle. The

7

or technician working on the vehicle {e.2., 1n a workshop or garage environment) with human-
readable information about the status of one or more of the plurality of vehicular computing

Q}“‘st@vnﬁ in the vehicle,
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computing sysiens using a plurality of appropriate communication protocols. However, the VU
communicates with the vehicular diagnostic tool using a single communications protocel, which
may differ from all of th.-e_:pmmmis;,ms&aﬁi y the vehicular computing systems. In effect, the VI
acts as a communication protocol translating mechanism between the vehicular compy Ung
systems and the velicular diagnossic tool, As such, the VCI facilitates the flow ﬂf data from the
plurality of vehicular computing systems to the vehicular dia
{forwarded _by the vehicular compuling 3 8YS stery in a format useable/readable oy the ‘3~’ei§~1is.:ta;ilar

Y

diagnostic tool,

-ﬁ

;ﬁ‘s‘-ﬁ $38] Althou ah most currently available V&:}};ﬁﬁm alar diagnostic mei combinations are
configured to be connected 10 gach other via physical cabies {e.g., Untversal Senal Bus (USH)
cables), some wireless VCvehicular diagnostic fool combinations are also currently svatlghle.
However, In the currently available wircless combinations, both the VCI and the vehicular

diagnostic tool must be manually pre-configured to recognize each other’s respective Imernet

Protocol {IP) addresses before they may begin communicating with each other. This manual pre-

s

onfiguration is relatively time-consuming, requires knowledge about wireless networks that i3

aften not possessed by the mechanic or technician using the vehicular diagnostic tools (i, 1§
refatively comy ﬁm and Limits the ability to add, substitute or remove either a VO oravehicular

'

diagnostic too! from the resultant wireless network.

SUMMARY OF THE INVEN

\-\-\-\-\\-1-‘\-1-\-\\-1-\-\-\-\-\M\\-\\-“\-\\-1-\-\-\-\\L\\M\\\\\\‘“\ﬂ-ﬁ-\“\-\-\m

NEION

106067 At least in view of the above, 1t would be desirable to provide communications

systems wherein vehicular diagnostic tools and VCis are wirelessly connected to sach other. I

v i

.'

would alse be desirable for the vehicular diagnostic tools and VCIs 1o either be capable of

f

automatically detecting cach other’s presence or for the vehicniar diagnostic tools te be capable
of automatically detecting the presence of the VCIs. It would hurther be desirable 1o provide
communication methods that allow for wirelessly connected vehicular diagnostic tools and VCis

0 astomatically detect each other.
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present tovention. According o one such embodiment of the present invention, 3

na

comumunications system is provided. The communications systern includes a vehicular di agnostic

& |

tool configured to wirclessly communicate with a vehicular computing system.  The

communications systent also includes a vehicle communication mterface (VI confipred o

convert a signal received from the vehicular computing system into a signal readable by the
vehicular disgnostie too! and to wirelessly forward the signal readable by the vehicular diagnostic
too! to the vehicular diagnostic tool, wherein the vehicular diagnostic ool is configured to

antomatically detect the VI when the VUi is operating proximate to the vehicular diagnostic
ool
{0008} In accordance with another embodiment of the presest invention, &

communication method is provided. The methed includes conneeting a vehicle conmunications

interface (VCI} to a vehicular computing system.  The method also includes automatically

detecting the VO with a vehicular diagnostic tool when the VT is operating proximate {o the

’

vehicnlar diggnostic toel,  In addition, the method also includes wirelessly conmecting the
vehteular diagnostic ool to the VL
B0 In accordance with vet another embodiment of the present inv ergtmn another

vehicular communications system is provided, This commurdeation systen includes means for

I'

connecting g vehicle communications interface (VO to a vehicular computing system, This
communication system also inchudes means for antomatically detecting the VU with a vehicular

34

diagnostic tool when the VTl is operating proximate to the vehicular diagnostic teol. Innaddition,

_,r

this communication system ineludes means for xmeimsh‘ comnecting the vehicular diagnosts
tool to the VL

I3818] There has thus been outlined, rathey broadiy, certain embodiments of the invention
in order that the detalled description thereof herein may be better understood, and in order that

the present contribution to the art may be better appreciated. There are, . of course, additional
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embodiments of the invention that will be described below and which will form the subjent

matter of the chams appmdcu hereto,

i.uf

{8011] in this respect, before explaining at least one embodiment of the invention in

detail, it is to be understood that the invention is not limited in its application to the details of

.'

construction and to the arrangements of the components set forth in the following deseription or
iustrated in the drawings, The mveniion 1s Lﬁﬁ&g‘éie of embodiments in addition fo those

described and of being practiced and carried ont in various ways. Also, i 1s 1o be understood that

the phrast oi gy and ternunology fmplwed heremn, as well as the abstract, are for the purpose of

Geseript) fon and ah{mia} not be regar ted as lis miing.

0121 As such, those skilled in the art will appreciate that the conception upon which
this disclosure is based may readily be utilized as a basis for the designing of other structure
methods and systems for carrying out the several purposes of the preseat invention. ¥t is
important, therefore, that the claims be regarded as including such equivalent constructions

insofar as they do not depart from the spirit and scope of the present invention.

BRICGF DESCRIPTION OF THE DRAWRNGS

10613} FIG. 1 is a schematic diagram filustrating & communications system according to

"fﬂ

an embodintent of the present invention,

DETALED BESURIFTION

mww&.

{0814} The invention will now be described with reference to the drawing figures,

which like reference numerals refer to like parts throughout, FIG. 1 is a schematic diagmn

illustrating a communications system 10 according to an embodiment of the present invention.

?ﬁa cormmumcations system 10 wme =udm a vehicle “o*‘n*mmm?mn interface {‘« {“3 12 that s

..

connected 1o a vehicular computing system 14, The VU1 12 includes a user miterface 16 that

S,

displays configuration parameters {e.g., the Internet Protocol (1P} address and Network Maskof

{‘

the VCI 12, The VI 12 also inchudes a wireless iransceiver 18,
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8615} The communications

CJJ

ystem 10 ﬁiubtfa&.ﬁ i FIG. 1 also includes a vehicular

f

diagnostie tool 20 {e.g.. 3 hand-held automotive scan tool, a properly configured personal
a.,i}m:suu,r with appropriate sottware, ,'*‘-t.(}.,:-._"ﬁi at 1s in wircless communication with the VI 12,

The vehicular diagnostic tool 20 includes a wireless transceiver 22 that communicates with the
wircless transceiver 18 found in the VCI 12, The vehicle d agnostic tool 20 ai-si“s'im‘iiﬁdﬁsa aser

inferface 24 that s itlustrated in FIG. { ag listing a phuality of VCIs therein, More specifically,

5

the user interface 24 Hste VOI#1, which s the VO illustrated 1a FIG. 1, and VCE#2 and VCIE3,
which are not Hlustrated in FIG. T but which are located proximate to the vehicular diagnostic

tool 28 {ie., which are within the range of communication of the wireless transceiver 22).

.1;"-,@3gi§sn;_¢.§m tist on user interface 24 15 automatically updated.

19916] The vehicular disgnostic tool 20 illustrated in FIG. 1 is configured to wirelessly
communicate with the vehicular computing system 14 using the VCI 12 as an intermediary. The
vehicular m'w Nostc 'h:)s.':a}i_-'2(}_:%3_3,}5{} mﬁﬁgmﬁdm;s;:&mmmim e with other vehicular computin
systems {not iiustrated) that are either connected 10 the VI 12 or that are connected to VCis that

gre not tustrated 1in FIGL 1

00171 The V{1 12 1

UIJ‘I

ustrated in FIG. 1 is configured o convert 2 signal received from

the vehicular computing system 14 also illustrated in FIG. 1 into s signal that is readable by the

4

vehioular diagnosiic too! 20, The VO 1213 also configured {o convert signals from auy number

LR

of other vehtcular computing svstems which, slthough not illustrated in FIG. & . may nonetheless

atso be connected to the VO 12, The VI 12 is further ¢ configured to wgrf,iesﬂ.%y forward the

converted sigm i{s}zu the vehicular dm&;m}atzc tool 20,

N

wien the VUI 12 s tiemed on and/or operating proxamate 1o the vehscular diagnostic tool 20, For

example, according to certain embodiments of the pzeaem invention, the vehicular diagnostic toa!

20 is configured 1o multicast g gu ey for available VCis {e.g., using the User Datagram Protocol

&

’
*
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(UL} According to some of these embodiments, avatlable VUIs (e.g., the VOI 12 ilustrated i

\‘

3G, 1) are configured to respond io the query by wirelessly communicating a configuration

. F’”; .

parameter to back to the vehicular diagnostic tool 20. Depending upon the particular

embodiment of the present invention, the configuration parameter may include the connection
status of the VCI 12 (e.g. "available.” "unavailable” or “busgy™), an {P address of the VCI 12, 2
network mask of the VI 12 and a senal number of the VI 12, Also, depending upon the
embodiments of the present nvention in q;msti-m,, more than one of the above-listed
configuration parameters may be wirelessly communicated to the vehicular diagnostic tool 20

190181 As mentioned above, the vehicular diagnostic tool 20 ing ludes the user interface

IIJ

24 illustrated in FIG. 1. The user interface 24, in tury, i3 configured {o Hst one or more VCis
therein, depending upon whether only a single VO or a phurality of V(s is defect as operating
proximate to the vehicnlar diagnostic tool 28, According to certain embodiments of the present
imvention, the user intexface 24 provides a user-readable drop-down menu that displays

.;ﬂiom gtion about one or more of the multiple VL is detected. For example, the user nterface 24

may list the serial number of sach VU detected, the connection status of cach VO and/orone or

‘.

more other VCI-distinguishing parameters.

{06201 Although only one vehicular computing system 14 is illustrated in FIG. 1 as being
connected to the VI 12, a plurality of vehicular computing systems are typically connected fo
the VCI 12, Also o, atthough Oi'i_i:}’f the s ng}e VT 12 s llustrar red m FIG. | as being located
proximate {o the vehicular diagnostic tonl 20, additional Vs are often located proximate o the
vehicular dlagnostic ool 0 when in a garage or workshop environment. Two such additional

VIs are Hsted i the user interface 24 tllustrated in FIG. 1 ¢ iif,ﬁ.j VCI#2 and VCLED).

metiod is provided. This method may be implemented, for example, using components such a3
the VUI 12 and/or the vehicular diagnostic tool 20 Hlustrated tn FIGL L According to cerlam
embodiments of the present invention, this method includes connecting ons or more V(s to e

vehicular computing system. In order to implement this step, the above-discussed VI 12 may
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be comected nat o iy to the v ehicular ri_:-m'mpuﬁﬁ g svstemn 14 but also {o addisonal vehicular
computing systems. Typically, each vehicular computing svstem s electronically connected to
the VCI via a standard antometive connector {e.g., a 11962 connector),

[5022] De ;‘mﬁmg upon the embodiment of the present invention in question, the above-
mentioned method may also include automatically detecting one or more VOIs with s vehicnlar

diagnostic tool when the one or more VCIs are operating proximate to the vehicular diagnostic

tool. According to certain embodiments of the present invention, this avtomatically detecting

ﬂ’?‘f

i
¢

rw-

step includes multicasting a guery for available V¢

Although this erformed a mng,.:.,, time {e.g., when th;e *vr;'::%h-‘imim*

diagnostic tool is turned on), according to some of these crabodiments, the muliicasting step is
performed periodically until a least one VUi is detected. For exampie, the multicasting step may

k|

be performed every one second, 10 seconds, 30 seconds or any other time increment desired.

IJA

il he ‘?i&rki}d aily mudt imsi ar at

,w.s

Then, once one or more V(i are detected, the guery may v st
ieast sent to one or more of the known VCIs) in order to, for example, update the status of the
VCIs located proximate to the mhwﬁ. ar dragnostic ool

diments of the present invention, the above-discussed

{3823] According to certain embe

attomatically detecting step includes responding to the guery by wirelessly communicating a

fnuu'

configuration parameter of the VCI to the velicula 631’1 nostic tool, This responding step may be

i’it Y i :iﬁ EE}

implemented, for example, by w trel essiy lemm.,@ inng the connection siatus ‘*f
address of the V CL 2 network mask of the VI, a serial number of the VU ag the configuration
parameter or soime other unique VCi-identitying parameter. According g to other embodiments of

the present invention, more than one configuration parameter is wirelessly communicated.

iﬁﬁﬁ 4} The above-memtioned Iﬁ‘isp{"‘ildli‘“ to the query step may | be pﬁimﬁmd substantiaily
at or immediatel Iy subsequent to the start-up of the VO Howev er, the responding o the guery

stop may alse be performed at any other convenient time (e.g., when a vehicular diagnostic tool is

turned on.or posttioned proximate to the VI,
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{0635} In addiion to the above, the conynunication method may also include t"‘*rw’*dli
an operator interface that is configured to list muim fe VCis theretn when more than one VO  is

detected as operating proximate to the vehicular diagnostic tool. The operator interface may take

any form that allows for the display of such a list. For example, the operator interfzee may bea

.I‘

foug h~scmm an L4 A} fji s*oi , et The operator interface, according to certain embodiments of

-'-

the prese

nt invention, also Hsts one or more of the above-mentioned configuration parameters

f

R

and/or unigue VI identifiers,

Irf:ﬁ&.
lv-rfnﬂ

“the present invention, g drop-down.

A

130261 Alse, according to certain *‘ﬁbommenm y)
menu is included in the operator mierface. According to some of these embodiments, the drop-
down menu displays unigue identification information about one or move of the muliiple VClis
operating proximate to the vehicular diagnostic tool, From this drop-down meny {or some other
st provided in or on the vehicular diagnostic tool) a {echnician or mechanic may select one of
the VOIs in order to communicate therewith.

109271 Onece a VU has been selected, some of the above-discussed communication
methods inelnde establishing an sxclustve communication channel between the selected VT and
the vehicuiar diagnostic tool. Once such an exclusive communication channgl is ebiahisshmi the
vehicnlar diagnostic tool and the VCI may cease multicasting and sensing for multicast signals,
respectively, wntil the channel is broken or until otherwise instructed by a mechanic, technician,
‘iﬁrff}fé%' network adminisivator, ¢ic. As an alternative, muliicasting may continue even afier an

exclusive communication channel has boen cstablished.  Among the advantages of such a

t-r-rJ

niiration of the muliticasting are the ability to continue to monitor the availability of VCis that
are operating proximate to the multicasting vehic ular diagnostic tool and the a};« {ity to monitor

the presence of Vs that are either starting or ceasing 1o operate proximate to the vehicular

diagnostic tool over time.

38281 According to certain embodiments of the present invention, the above-discussed
method also includes assigning individual [P addresses to the vehicular diagnostic tool and/or to

*e"-': g

the VClis using Dynamic Hest Configuration Protocol (DHCP)  Because, in the method

e
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discussed above, the VUis are discovered dynamically by the vehicular diagnostic tool, one or
more of the assigned IF addresses may be allowed to change, without reconfiguring the VCIL
and/or the diagnostic tool. For example, a VCI may be tumned off and may remain unused for a
specified period of time, Then, when the VO is turned on, the VCIn nay receive a di tferent T
address than was previously asalgm{* toit. With the dws Tamic ¢ SCOVETY Hsed according o cerlam
emibodiment of the present invention, the changed P address invelves no configuration changes

either the VO or the diagnostic tool. This is in drastic contrast to currently availablie wircless

YV vehicular d““’““‘“}t)ﬂh.. ool combinations where IP addresses cmnoirs&gfmdbi‘v e allowedto
e‘:haﬁ_ge- without reg @n‘fi guring the ¥V Y andfor the dmvn st1¢ ool

38291 In addition to the above steps, the above-discussed methoed may also include

f

displaying a unique host name on a first operator interface located on onc of the VCIsand ona

second operator interface located on the vehicular diagnostic tool. The displaving of such

ff/l

nformation facilitates a technician or mechanic selecting the appropriate VI with which to
communicate. For example, when implementing this step nsing the conymunications system 10
itlustrated m FYG 1, the 1P address and Network Mask of the VI 12 may, for example, be
displaved m the nger interface 16,

{0038} According to certain embodiments of the present fnvention, VCIs communicate

%

and/or establish exelusive communication channels widl

‘1 “

1 vehicular diagniostic iools on a first-

.ﬂ'.tl‘

J
,up.

come-firsi-served ba as1s. As such, a VO may deny access to a vehicular disgnostic tool pursnant
{0 recerving a status query by responding that it (e, the VO i question) is unavailable,

However, as will be appreciated by one of skill in the art upon practicing one or more

embodiments of the present invention, particularly when a vehicular diagunostic tool queries

ble VI may nonetheless be established

\

periodically, a conumunication with a presently unavs ila

at a later time, should the VO eventually become available.

H3031] The many teatores and advantages of the invention are apparent {rom the detatled

£o5 2B

specification, and thus, 1t s intended by the appended elaims to cover all such features and

advantages of the invention which fall within the true spirit and scope of the invention. Further,
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sinee numerous modifications and varigtions will readily occur to those skilied in the arf, its not

desired {o imit the invention to the exact construction and operation iHustrated and desceribed,

and accordingly, all suitable modifications and eguivalents may be resorted m,f-ﬁiiﬁimg witlhun the

scope of the invention.
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What is claimed is;

ford

from the vehicular computing system into a signal readable by the vehicular diagnostic

The commuaications sysiom of olaim 2, wh

A communications system, Gmpmsz

a vehicular diagnostic tool configured to wirelesslv communicate with a vehicular

}h_j

computing systeny; and

a veficle communication interface (VD conligured to convert a signal received

‘

{.‘d

Bat

tool and to wirelessly forward the signal readable by the vehicular diagnostic tool to the

vehicular diagnostic tool, wherein the vehicular diagnostic tool is configured to

automaticaily detect the VU when the VI is operating proximate to the vehicnlar

The communications SV vstem of chim 1, wherem the vehicular &t ':z.ummm ol i3

configured 1o multicast a query for available Vs

e

srein the VCI is configured to respond to the

9

query by wirelessly communicating a configuration parameter of the VCito the vehtoular

The commustications system of claim 3, w he ercin the configuration parameter comprises
al least one of a connection status of the VT, an Internet Protoco! (1P} address of the

VL a network mask of the VU and a serial mumber of the V(L

vstem of claim 1, wherein the vehicular diagnostic tool comprises

f.fJ

The communications s

a user configured to list mudiiple V Cls therein when more than one VO is detected as

(

operating proximate 1o the vehicular diagnostic tool,

down menu that displavs information about one or more of the muliiple V{is.

B
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A commuinication method, COmprising:

3

conneciing a vehiele comnunications interfzee (VI to a vehicular computing

autornatically detecting the VOI with o velicular diagnostic tool when the VCT s

operating proximate to the vehicular diagnostic took; and

wireiessiy connecting the vehicular diggnostic tool {o the VI
The methed of claim 7, wherein the automatically detecting siep comprises:

mnlticasting a query for avail whie V(s using the vehicular diagnostic toal.

S

The method of claim 8, wherein the multicasting step is performed periedically unti] the

-1 15 detected.

The method of claim 9, further comprising:

k

;‘.‘rt‘.‘i Qdi&&iik {4?{;&{}_{}? thg que f‘r’ £ f{‘e “i}?e X?'(“'i ;16& b een Laf.‘tt: i sj

. v

The methed of elatm 8, wherein the automatically detecting step turther comprises:
responding 1o the query by wirelessly communicating a configuration parameter

of the V(1 to the vehicular diagnostic tool.

The method of claim 11, wherein the responding step comprises:
wirclessly communicating at least one of a connection status of the VCI, an

~

Internet Protocol {IP) address of the VL, a network mask of the Vi and 3 serial aumber

.;|

of the VI as the confiy

{gi-f

iil‘l‘fis.}‘n parameter,

The method of claim 11, wherein the responding to the guery step is performed

subsiantiaily at startup of the VL

N

- =
o
0

The method of ¢laam 7, further comprising:

wroviding a user imterface configured to listmultiple VClis therein when more than

one V(1 is detected as operating proximate to the vehicular diagnostic tool,
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15, The method of claimy 14, further comprising:

inclading a drop-down menu in the user interface, wherein the drop~down menu

wrard .

displays unique identification information about one or more of the multiple VCls,

16.  The method of claim 7, further comprising:

establishing an exclusive communication channel between the VI and the

vehicular diagnostic ool

P'rﬂ.
.
&+

The method of claim 7, further comprising:
assigning Internet Protocol (IP) addresses o the vehicular dia ENOSHC tool and to

the VO asing standard network counfigurations.

18, The method of ¢laim 17, wherein the assigning step comprises & icast one of assigning
protocel addresses statically and using a Dvnamic Host Configuration Protocol (BHCUP)

STVer,

190 The method of claimy 17, further comprising:

WS X

ailowing one or more of the 1P addresses to change when unused for a specified

T X

I

f

period of time without requiring reconfiguring of the V{1 or the diagnostic tool.

A
)
T

The method of claim 7, further comprising:

|

3

displaying a unigue host name on g fivst user interface located on the VUi and on

a second user ierface lovated on the vehicular diagnostic ool

21, A vehicular communications sysiem, comprising:

o

raeans for connecting a vehicle communications Inmterface (VCI) to a vehicular

"

compuiing system;
means for automatically detecting the VI with a vehicular diagnostic tool when
the VUI is operating proximate to the vehicular diagnostic tool; and

means for wirelessiy connecting the vehicular diagnostic tood to the VCIL

- ff!v'-";
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