AVl TRANSPONDER W TH AUDI O ANNOUNCEMENTS MEANS CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains benefit fromU. S. Provi sional
Pat ent Apwbizeswdoasa7No. 61/079,49 1, filed July 10, 2008pcwhBzis/ds4érer eby
incorporated in its entirety by reference. FIELD OF THE | NVENTI ON [ 0002]
The present invention relates in gener all to automatic vehicle
identification (AVI) transponders and to equi pping themw th audi o nessages
in particular. BACKGROUND OF THE | NVENTI ON [ 0003] Automatic vehicle

dent 11 cat ' on AVVIRANSPORBER WITPEARDIO ARRRAINCESPENES MEANSOr AV 1s to
electronically nonitor and charge vehicles entering or noving on toll

hi ghways by neans of an interrogator and transponder. The interrogator is a
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the car (or any other unique signal enabling the identification of the car)
to the interrogator. Upon recei pt and processing of the transponder signal,

t he hi ghway operator can chaw%Lbl'@quH NTIoN Usi ng the hi ghway. [0005]
The interrogators and transponders usua]F y operate by neans of
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specific protocol standards, as well as proprietary protocols, have been
devel oped for such interr - Sy pcation, for exanple
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[0004] A common use for AVl is to electronically monitor and charge vehicles entering or

moving on toll highways by means of an interrogator and transponder. The interrogator is a
transmitter/receiver device owned by the highway operator that communicates with
transponders that are installed within the vehicles. One or more of such interrogators are
installed at the entrance or at specific locations along sections of the highway. Upon receipt
of a valid interrogation signal, the vehicle transponder responds by transmitting the identity of
the car (or any other unique signal enabling the identification of the car) to the interrogator.
Upon receipt and processing of the transponder signal, the highway operator can charge the
car owner for using the highway.

[0005] The interrogators and transponders usually operate by means of electromagnetic
signals, but other types of communication means, for example, optical, ultrasonic, etc may
also be used. Most commonly, the interrogators and transponders operate by means of RF
signals, and therefore the transponder is sometimes referred to as "RF ID". Furthermore,
specific protocol standards, as well as proprietary protocols, have been developed for such
interrogator-transponders communication, for example ASTM V6 and CALTRANS Title 21.

[0006] Fig. 1, to which reference is now made, shows a typical AVI transponder 1
together with an optional hanging device 2. Transponder 1 is generally attached to the internal
surface of the front vehicle window (windshield), or to a location close to the window by

means of some attachment device. For example, the device may be attached to the window by



surface of the front vehicle wi ndow (w ndshield), or to a |ocation close to
the w ndow by neans of sone attachnent device. For exanple, the device nmay
be attachwo 2pw/awia7wi ndow bynmeans of hangi ng device 2. PamgBrgyoavéxe 2
typically has a double sided adhesive (not shown) at its rear surface, and
hangers 3a and 3b at the front. Hangi n%odevi ce 2 is generally attached to
the wi ndshield at a | ocati on which at st mnimally obstructs a driver's
view, for exanple, behind the front mrror. [0007] Typically, transponder 1
is an el éewppef bargingl dovicya2sHanging idedos £ typicelly has ardowhle didafl tadhesivg @pbsed,
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[0009]  An object of the present invention is to improve upon the prior art.

[0010]  There is therefore provided in accordance with a preferred embodiment of the
present invention, an automatic vehicle identification (AVI) unit including a transponder to
communicate with an interrogator regarding at least an identification of a vehicle in which the
AVI unit is located, and an audio speaker to broadcast verbal announcements based on
information received from the interrogator.

[0011]  Further, in accordance with a preferred embodiment of the present invention, the
AVTI unit also includes a translator module to translate the information to the announcements
as per a list of commands and associated the verbal announcements.

[0012]  Still further, in accordance with a preferred embodiment of the present invention,
the translator module includes at least one of a command translator to translate system
commands to pre-recorded audio announcements, and a text to speech translator to generate
new audio announcements.

[0013]  Additionally, in accordance with a preferred embodiment of the present invention,
the verbal announcements relay information regarding at least one of road status, speed

limitations, weather conditions and reminders.



new audi o announcenents. [0013] Additionally, in accordance with a
preferred enbodi nent of the present invention, the verbal announcenents

rel ay i nfworatoma4regar di ng at | east one of road statuspCIaBEUiIDIAEL ati ons,
weat her conditions and rem nders.[0014] Moreover, in accordance with a
preferred enbodi nent of the present invention, the verbal announcenents are
relevant to a current |ocation of the é%hlcle [ 0015] Further, in
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a prefert 8(91 9?”13%91}‘[ ern}n 5&0} gr?cepvrvg 28 prefjer?é/de QrEl{)oo(ﬁr’nertlthoef the present invention, the
transponder is an electronic card located within a closed casing.
[0020]  Still further, in accordance with a preferred embodiment of the present invention,
the verbal announcements pertain to a current location of the vehicle.
[0021]  There is also provided in accordance with a preferred embodiment of the present
invention a highway monitoring and broadcast system including means to collect and analyze
activity on the highway and to determine when such activity requires sending information to
vehicles on the highway, and an interrogator to communicate with AVI transponders installed
in the vehicles.
[0022]  Further, in accordance with a preferred embodiment of the present invention, the
means comprise an interface with at least one of a real-time traffic information system and a
weather reporting system.
[0023]  Still further, in accordance with a preferred embodiment of the present invention,
the highway is a toll highway and the interrogators comprise means to receive identifying
information from the AVI transponders, the identifying information being suitable for billing
purposes.
[0024]  Additionally, in accordance with a preferred embodiment of the present invention,

the interrogator includes means to at least forward information to the vehicles, the
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when read with the accompanying drawings in which:

[0028]  Fig. 1 is a schematic illustration of a prior art transponder.

[0029]  Fig. 2 is a schematic illustration of a novel toll highway monitoring and broadcast
system, constructed and operative in accordance with a preferred embodiment of the present
invention.

[0030] Fig. 3 is a schematic illustration of a transponder to be used in the system of Fig. 2.
[0031] It will be appreciated that for simplicity and clarity of illustration, elements shown
in the figures have not necessarily been drawn to scale. For example, the dimensions of some
of the eclements may be exaggerated relative to other elements for clarity. Further, where
considered appropriate, reference numerals may be repeated among the figures to indicate

corresponding or analogous elements.

DETAILED DESCRIPTION OF THE INVENTION

[0032] In the following detailed description, numerous specific details are set forth in
order to provide a thorough understanding of the invention. However, it will be understood
by those skilled in the art that the present invention may be practiced without these specific
details. In other instances, well-known methods, procedures, and components have not been

described in detail so as not to obscure the present invention.



in the figures have not necessarily been drawn to scale. For exanple, the
di mensi ons of sone of the elenents nmay be exaggerated rel ative to other
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send audi o announcenents to the driver using t ransponder. [0035] Fig.
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portion of the vehicle, for example to its front window, by means of hanging device 102.
Transponder 101 may comprise an audio announcement circuit 103 and a text to speech
translator 104.

[0036]  Circuit 103 may include a storage unit storing a pre-defined set of numbered
announcements. These announcements may include road status information, speed limitations
and/or reminders. Audio announcement circuit 103 may use this pre-defined set of numbered
announcements to translate system commands from the interrogator into audio
announcements. For example, the system command might be "announcement 3" which
circuit 103 may translate into "accident ahead". It will be appreciated that the announcements
may be pre-recorded in multiple languages and that the present invention is not language
dependent. Furthermore, in accordance with a preferred embodiment of the present invention,
circuit 103 may include an upgraded speaker circuit (relative to prior art transponders), in
order to provide clear verbal announcements.

[0037] It will be appreciated that circuit 103 may not be limited to prerecorded messages.
In accordance with a preferred embodiment of the present invention, text to speech translator

104 may translate text messages to audio announcements without prerecording. For example,

instead of receiving system command “announcement 3 as in the previous embodiment,



[0036] CGircuit 103 may include a storage unit storing a pre-defined set of
nunber ed announcenents. These announcenents may i nclude road status
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driving q)gg\q{hqﬂ&@%ah% Lig general area of the vehicle. [0039] In accordance
with a preferred enb 8i ment of the present invention, transponder

[0040] Transponder 101 may have two modes of operation: passive and active. When
operating in passive mode, transponder 101 may respond to a command requesting
identification from interrogator 30. Active mode may be triggered by receipt of a different
command that may indicate a verbal announcement for the driver of the vehicle.

[0041] It will be appreciated that the present invention may not be limited to
implementation within the context of a toll highway. Transponder 101 may be configured to
receive commands from interrogators 30 installed on any electronically controlled/monitored
road or highway, regardless of whether or not a toll may be charged for usage. Such roads and
highways may be monitored, for example, in the interests of security and/or traffic safety. In
such a context, it may also be beneficial to implement verbal announcements for the driver
using transponders 101.

[0042] It will similarly be appreciated that the present invention may be implemented
within the context of any transponder based system such as those discussed hereinabove. For
example, interrogators 30 and transponders 101 may also be used in conjunction with weigh
in motion (WIM) applications, access control and management, traffic management probes

and other location based services.



101 is an electronic card located wthin a closed casing. Furthernore, the
audi o speaker may be within the transponder. [0040] Transponder 101 nmay
have two woden/fi44oper ati on: passive and active. \Wien operaBioogoincpassi ve
node, transponder 101 nay respond to a command requesting identification

frominterrogator 30. Active node may triggered by receipt of a
different command that may indicate a verbal announcenent for the driver of
the vehicle. [0041] It will be appreciated that the present invention may
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[0045] Embodiments of the present invention may include apparatus for performing the

operations herein. This apparatus may be specially constructed for the desired purposes, or it
may comprise a general-purpose computer seclectively activated or reconfigured by a
computer program stored in the computer. Such a computer program may be stored in a
computer readable storage medium, such as, but not limited to, any type of disk, including
floppy disks, optical disks, magnetic-optical disks, read-only memories (ROMs), compact
disc read-only memories (CD-ROMs), random access memories (RAMs), electrically
programmable read-only memories (EPROMs), electrically erasable and programmable read
only memories (EEPROMs), magnetic or optical cards, Flash memory, or any other type of
media suitable for storing electronic instructions and capable of being coupled to a computer
system bus.

[0046] The processes and displays presented herein are not inherently related to any
particular computer or other apparatus. Various general-purpose systems may be used with
programs in accordance with the teachings herein, or it may prove convenient to construct a
more specialized apparatus to perform the desired method. The desired structure for a variety

of these systems will appear from the description below. In addition, embodiments of the



"processing,"” "conputing," "calculating,"” "determning,"” or the like, refer
to the action and/or processes of a conputer, conputing system or simlar
el ect r oniwocompwid4ng devi ce that mani pul ates and/ or tr amreTaBIOY/OHtIGR
represented as physical, such as electronic, quantities within the
conputing system s registers and/or nenpries into other data simlarly
represented as physical quantities within the conmputing systemis nenories,
regi sters or other such information storage, transm ssion or display

devi ces. DFGOUSNVEHDD dicehdescigicdihigh igfasensa fo nnnartduban Pragyanmsigdeiguagspdf at us
for perfor.nm.ng the. tions, herein. This,apparatus . .nma speci al

const r uctdl FarbEFtRAR L G fogadmbihg |ARAREE S AR BREFL IR Lose
conput er t&ehiags bmab hvesitdnvwaldestriBed hasanfi gured by a conputer program stored
in the conputer. Such a conputer programnmay be stored in a conputer

r eadabl e [84949d agéVbad¢oniein fsefures 8§ thepnvention hpyabacadllusrated apd dggsaibed hatpisk

i ncl udi ng_fl oppy..di sks, tical disks, magnet.i c-opti.cal disks, read-oply
moror | s TN TSR e O Sy B RO AETY ST RE P uR B aBE ees
Menor i es oedjY%)skile e eid b€ alt! ¥, MeRGSRMRBE find&do®Mhat tHEMPHdASd CRRROME) |
electrically erasable and progranmabl e read only nmenories (EEPROW),

magnet i ¢ igfendsdt tocmiverc alt dsch Floddivammyomy, changearag fotl heithin yhve tro¢ spasitliod the
suitable.for .storing electronic instructions and capabl e of being coupl ed
to a conpUfBF°%ystem bus. [0046] The processes and di spl ays present ed
herein are not inherently related to any particular conmputer or other

appar atus. Various general - purpose systens nmay be used with prograns in
accordance with the teachings herein, or it may prove convenient to
construct a nore specialized apparatus to performthe desired nmethod. The
desired structure for a variety of these systens will appear fromthe
description below. In addition, enbodi nents of thepresent invention are not
described with reference to any particul ar progranm ng | anguage. It will be
appreciated that a variety of progranm ng | anguages may be used to

i npl ement the teachings of the invention as described herein. [0047] Wile
certain features of the invention have been illustrated and descri bed
herei n, many nodi fications, substitutions, changes, and equivalents wll
now occur to those of



ordinary skill in the art. It is, therefore, to be understood that the
appended clains are intended to cover all such nodifications and changes as
fall w thwo2oteos44ae spirit of the invention. CLAI M5 WhatPCirgBulogiime? i s: 1.
An automatic vehicle identification (AVI) unit conprising: a transponder to
communicate with an interrogator regarding at |least an identification of a
vehicle in which said AVI unit is |ocat’ed; and an audi o speaker to

br oadcast verbal announcenents based on information received fromsaid
interrogator. 2. The AVI unit accordipgi® claim1l and al so conprising: a
transl ator nodule to translate said information to said announcenents as
per a Iigﬁ ﬁﬁsﬁgﬂﬁgggs and associ ated sai d verbal announcenents. 3. The AVI
accordi ng ? claim 2 and wherein said translator nodul e conprises at | east

one of: a.aamwwithtichanklaidedtificatisn exslaina ceypiigimpgcomands to pre-recorded
audi o announcenents, and a text to speech translator to generate new audio
announcenent §anspondiyo AgmuyHTi¢ata wétbradi intpriogater seaidingpidlcntt apadedifigaiey bal

announcenegnt s, rel.ay .i. nf or ion. regar.ding,at | east one of: road status,

Spood 11 R paEicRR MR ARV B B REEY M T ey s, TThe Avl ani ¢

according to claim1 and ere saig)yerbal announcggpntsigre relevant to a
2 C

current | ocdt PEHO PesT do PEpRdERsE vepPal FRROuURGEMEnts Dascd ot IANAHONCICET MY and

wher ei n qﬁﬁgsﬁghﬁ&ﬁﬁgﬁﬁpr is part of a highway nonitoring system 7. The
unit according to claim6 and wherein said highway is a toll highway. 8.

The AVI uyni rdin | .n said interrogator is part of
at Ieast%bgée%ﬁﬁgmﬁéfgﬁaﬁﬁ%%g?ﬂ%ia?@%ﬁ$Q§%§hgg tion, access control and
managenent sytsineiMor icdufd © trAaBlageaRNinf@faben taoad andodsadnhéits Rased Ikesli ce.

commands and associated said verbal announcements.

3. The AVI according to claim 2 and wherein said translator module comprises at least one
of: a command translator to translate system commands to pre-recorded audio
announcements, and a text to speech translator to generate new audio announcements.

4. The AVI unit according to claim 1 and where said verbal announcements relay
information regarding at least one of: road status, speed limitations, weather conditions
and reminders.

5. The AVI unit according to claim 1 and where said verbal announcements are relevant to
a current location of said vehicle.

6. The AVI unit according to claim 1 and wherein said interrogator is part of a highway
monitoring system.

7. The unit according to claim 6 and wherein said highway is a toll highway.

8. The AVI unit according to claim 1 and wherein said interrogator is part of at least one of
a weigh in motion (WIM) application, access control and management system, traffic
management probe, and a location based service.

9. The unit according to claim 1 and where said transponder has standby and active modes,
wherein when in said standby mode said transponder sends an identification signal upon
receipt of an identification request from said interrogator, and when in said active mode
said transponder receives commands from said interrogator.

10. The unit according to claim 1 and wherein the transponder is an electronic card located

within a closed casing.



9. The unit according to claim1l and where said transponder has standby and
active nodes, wherein when in said standby node said transponder sends an
i denti fi ca0izon/®ignal upon recei pt of an identificati onrPcegaae/ofirem said
interrogator, and when in said active node said transponder receives
commands fromsaid interrogator. 10. Tt|11 unit according to claim1 and
wherein the transponder is an electronic card located within a cl osed
casing.11. The unit according to claim1 and wherein said verbal
announcengnilye pagtt apcording o elaim dnend pheiciropridfvedui @nyamcenents pertain thighway
noni tori n rr%ﬁq Cbrt.ogdﬁaasiévsl}/isteem conprising: neans to collect and anal yze
activity on $af IRI8 Wa n&l to determ ne when such activity requires
sendi ng i10f AMHIBIW S bMtorRBIa6lH Bfoadbast st &hy@ing:and an interrogator to
communi cat e v% %\H/T trangponders i n?; alled in s%i d vehicles. 13. The

syst em accomdinsgtot epliskapnd amalyaedacivily einnsashihizhmearrndcdongstéraeneawhpmseslf ace
with at |eas -tine traffic i nfo(rig}aggi on system and a weat her

f . |
reporti nﬁCtéX}t”t%a]r%r%éf.egdfhg? Propation 1o velpefengn 14 MY1%%and wherein said

highway is a toll highway and said_interrogators, co j se. ns to receive
i dent i fyi ng?l FHGIARROT Bhod MBS & .\, N%! V%Tﬁgﬁ%ﬁp?ﬂ%’inét,aﬂg‘g’incﬁa}dg%g‘@?syi ng

informati on being suitable for billing purposes. 15. The system according
t o cl ai ml32Thnsystereacsprdingiodlaip Er andgehasein saigpréase sompasesntiptegfact Wik at

forward informtd on to said vehicles said inforpation regarding at |east
one of r st 9% ug B e O G SRtk R AR SR o nder 5.
16. The gusTRMAEEPEEHOREnS & Shidl M 4Rd dMere Qi@ hiphial & A PIIKi PRk APsMd sid
relevant to a current |ocation of said vehicles.” 17. The system according
to cl ai min@rragadorihep@pnses aneknis nter reegiae ordentfypey tinhmation ebiem cad ofVh

nd managenent system
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15. The system according to claim 12 and wherein said interrogator comprises means to at
least forward information to said vehicles, said information regarding at least one of road
status, speed limitations, weather conditions and reminders.

16. The system according to claim 15 and wherein said information is relevant to a current
location of said vehicles.
17. The system according to claim 12 and wherein said interrogator is part of at least one of

a weigh in motion (WIM) application, access control and management system, traffic

management probe, and a location based service.



