1 AVI TRANSPONDER WITH AUDIO ANNOUNCEMENTS MEANS CROSS-REFERENCE TO
RELATED APPLICATIONS [0001]This application claims benefit from U.S. Provisional Patent
Application No. 61 /079,491, filed July | 0, 2008, which is hereby incorporated in its entirety by
reference. FIELD OF THE INVENTION [0002]The present invention relates in general to automatic
vehicle identification (AVI) transponders and to equigping them with audio messages in particular.
BACKGROUND OF THE INVENTION [0003]Automatic vehicle identification (AV1) is known in the art.

[0004]A common use for AVI is to electronically monitor and charge vehicles enterinﬁ or moving on toll
highways by means%%ﬁwg&%‘?%ﬁd r H@PW@Q&%ME@ er/receiver
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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
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[0003]  Automatic vehicle identification (AVI) is known in the art.

[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



means of hanging device 2. Hanging device 2 typically has a double sided adhesive (not shown) at its
rear surface, and hangers 3a and 3b at the front. Hanging device 2 is generally attached to the
windshield at a location which at most minimally obstructs a driver's view; for example, behind the front
mirror. [0007]Typically, transponder 1 is an electronic card or a small circuit which is mounted within a
closed, sometimes molded casing. Transponder 1 typically comprises means to provide an electronic
beep which may be used to occasionally alert the driver as the car passes an interrogator at the
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commonly used in other applications. For example, transponders 1 can also be used as is, or with

minimal motifita éh ibrestifeateesverthhAngsstion PIND apibrchnphdlagieedoosrroingenerally

managemepi, tiali ¢ranaaRIIBIHRINE S8 RINER RERSQIRaRed P e0dress 2 YMMARYPHROFHE
INVENTION [0009]An object of the present invention is to improve upon the prior art. [001(5]There is
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translate system‘commands pre-recorded audio announcements, and a text to speec ranslator to
generate ndwraxdiopdsnouspendents can also be used as is, or with minimal modification, to facilitate
weigh in motion (WIM) applications, access control and management, traffic management

probes and other location based services.

SUMMARY OF THE INVENTION

[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.



[0013]Additionally, in accordance with a prefen-ed embodiment of the present invention, the verbal
announcements relay information regarding at least one of road status, speed limitations, weather
conditions and reminders. 3 [0014]Moreover, in accordance with a preferred embodiment of the
present invention, the verbal announcements arc relevant to a current location of the vehicle.
[0015]Further, in accordance with a preferred embodiment of the present invention, the interrogator is
part of a highway monitoring system. [0016]Still further, in accordance with a preferred embodiment of
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the highway is a toll highway. 1

[0017]  Additionally, in accordance with a preferred embodiment of the present invention,
the 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.

[0018]  Moreover, in accordance with a preferred embodiment of the present invention, the
transponder has standby and active modes, where when in the standby mode the transponder
sends an identification signal upon receipt of an identification request from the interrogator,
and when in the active mode the transponder receives commands from the interrogator.
[0019]  Further, in accordance with a preferred embodiment of 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



[0019]Further, in accordance with a preferred embodiment of 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, angfgminiehr oSkl soruRusieale Wil AadldrapsRpnasrsitiialedtiitiengiieeand
[0022]Further, in accordance with a preferred embodiment of the present invention, the means
comprise afcHtBAERe with at least one of a real-time traffic information system and a weather reporting
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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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The subject matter regarded as the invention is particularly pointed out and
distinctly claimed in the concluding portion of the specification. The invention, however,
both as to organization and method of operation, together with objects, features, and
advantages thereof, may best be understood by reference to the following detailed description
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 elements 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.



information regarding at least one of road status, speed limitations, weather conditions and reminders.
[0025]Moreover, in accordance with a preferred embodiment of the present invention, the information
is relevant to a current location of the vehicles. [0026]Further, in accordance with a preferred
embodiment of the present invention, the 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. BRIEF DESCRIPTION OF THE DRAWINGS [0027]The subject matter regarded as the
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analogous élemmntder that sends an identification signal upon receipt of an interrogator signal; (b) an
audio announcement circuit within the transponder; (c) a protocol that enables the toll
highway operator to send audio announcements to the driver using the transponder.
[0035]  Fig. 2, to which reference is now made, is a schematic illustration of a novel toll
highway monitoring and broadcast system 10, constructed and operative in accordance with a
preferred embodiment of the present invention. Interrogator 30 may communicate with
transponder 101 located within the vehicle 100. Transponder 101 may be attached to a
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,



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 igvention. 5 [0033]Applicants have realized that a
transponder may be configured with a speaker system of to alert a driver with meaningful
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[0035]Fig. 2, to which refefence 1Is now made, is a schematic illustration of a novel toll highway
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announcements. [0037]It will be appreciated that circuit 103 may not be limited to prerecorded
messages. be within the 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.



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, 6 circuit 103 may
receive a more detailed text message, such as "Accident 5 miles ahead on the exit ramp for Highway
9." Circuit 103 may invoke translator 104 to translateythe received text. Circuit 103 may the broadcast
the translated speech as an audio announcement. [0038]Interrogator 30 may be connected to a
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using transeg&lclig [[ﬁelcgolrhputing system’s registers and/or memories into other data similarly represented
as physical quantities within the computing system’s memories, registers or other such
information storage, transmission or display devices.

[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 selectively 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



[0042]1t 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 (Vs/TM) applications,
access control and management, traffic management probes and other location based services. 7
[0043]Fig. 3, to which reference is now made, showsa transponder 1 with audio announcement circuit
103 and a hanging device 102 according to an embodiment of the present invention. As before, the
transpondepigsahiaalestitmn e HiedbrtBtaaen et thenvindshielh @b R RAERNAGALABRYN@ans of
the hanging device 102. The hanging device 102 has a double sided adhesive (not shown) at its rear
surface, anty hapgerereeRiedtlet 8oty PEraranHBIRRAYIKRdeY BaYLbR yseddndranipasat Hd to the

windshield gt,a/pcatFmVRicBMmaY iRiRiZR PRsikyction of the driver's view, for example, behind the
front mirror. [0044]Unless specifically stated otherwise, as apparent from the preceding discussions, it
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computer, computing system, or similar electronic computing device that manipulates and/or
transforms detiagsprkdéntedhasaphysisal teercfoes debiromdseigioadtithes Withannbededrafpimsgesystem's
registers angigr memorigsinin s daiRIMIANLraPERsENied an ANVRINA Al MItinghe
computing system’s memories, registers or other such information storage, transmission or display
devices. [004&}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 selectively 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-ROMSs),
random access memories (RAMs), electrically programmable read-only memories (EPROMS),
electrically erasable and programmable read only memories (EEPROMSs), 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 8



present invention are not described with reference to any particular programming language. It will be
appreciated that a variety of programming languages may be used to implement the teachings of the
invention as described herein. [0047]While certain features of the invention have been illustrated and
described herein, many modifications, substitutions, aghanges, and equivalents will now occur to those of
ordinary skill in the art. It is, therefore, to be understood that the appended claims arc intended to cover all
such modifications and changes as fall within the ¢rp@ gipjgt of the invention. 9 CLAIMS 1. An automatic
vehicle identification (AVI) unit comprising: a transponder to communicate with an interrogator regarding

at least an i@l_erm{igg{jgﬁagg@é{ﬁ@f&lﬁéﬂﬂj&i&fi‘bﬁeﬂgﬁywi@ig&l&qg@, wherein said transponder has
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announcements based on information received from said interro%ator. 2. The AVI unit according to claim
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wherein said translator module comprises at least one of: a command translator to translate system
commands TBogfestEtBPAePAdEIGe5RIEH SEEHBRES, [P sadynterssaéh 2dhslator to generate new audio
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information regarding at least one of: road status, speed limitations, weather conditions and reminders. 5.

The AVI unit@¢éeidinga®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 gys?glﬁ'nAVI unit according to claim 1 and also comprising:
a translator module to translate said information to said announcements as per a list of

said 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 wherein the transponder is an electronic card located

within a closed casing.



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 wherein the transpondergs an electronic card located within a closed casing.
10 10. The unit according to claim 1 and wherein said verbal announcements pertain to a current location

of said vehigle. Thd fiigByYaM BVONILSHING ARG PREASEISEYSIBIN FABIRIESIAGAL Pepansitpacollect and

analyze activity on said highway and to determine when such activity requires sending information to
vehicles on S4ig iR ahepidashitirrogator to communicate with AVI transponders installed in said
vehicles, wherein said transponders have standby and active modes, wherein when in said standby mode

said transpdrid ey QBN G YIBATH RS U HRIGHY RIER SOBRL I e ntification request from said

interrogator, angleaher itosiald atlivgayedacsaithtanNsRondars 1¢caly eocRmand shiemsaid interrogator.
12. The system according to claim 11 and wherein said means comprise an interface with at least one of

a real-time YRR oSS AL ANdA APt HRinB S PLRENN2Y1 3T he system according to claim

11 and whereingaitehigb@ytéscartatighwayiand BRichiigiiagatais Apnpiise Mehndde receive said
identification signals_from said AVI tfransponders, said identification signallgébeing suitable for billing

0
purposes. TACFHB SIdEAMRUBITH G clAMPY AR ASHKE PR Y RSTEoy a8 R SHDE8d N eans to at
least forwargdatosmationdgoadidshiciRdentdichiiounatitnfraatdisigalieasiongiofioadgiais, speed
limitations, weather conditions and reminders. . 15. The system according to claim 14 and wherein said
information [PV PHSTE EiFeAPIbEREBTOTALES VA RIRE: St tFSRIMER REEDAMPIBNdim 11 and
wherein saigdntesiRDaterriscpait of at least one of a weigh in motion (WIM) application, access control and
management system, traffic management probe, and a location based service.

12. The system according to claim 11 and wherein said means comprise an interface with at

least one of a real-time traffic information system and a weather reporting system.

13. The system according to claim 11 and wherein said highway is a toll highway and said
interrogators comprise means to receive said identification signals_from said AVI

transponders, said identification signals being suitable for billing purposes.

14. The system according to claim 11 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.

15. The system according to claim 14 and wherein said information is relevant to a current

location of said vehicles.

16. The system according to claim 11 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.



