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(57) Abstract: Mobile stations and methods are provided for transmitting and/or
receiving messages. The mobile station includes a controller capable of operating
a phoneme engine, which is capable of receiving a message comprising input
speech. Thereafter, the phoneme engine can convert the input speech into at least
one phoneme representative of the input speech. The mobile station also includes
a transmitter capable of transmitting a representation of the input speech, where
the representation is based upon the phonemes. The mobile station may include a
receiver capable of receiving a representation of a speech-based message, where the
representation is based upon at least one phoneme. The mobile station also includes
the controller capable of operating a phoneme engine, which in such instances, is
capable of converting the phonemes into the speech-based message. The mobile
station in such instances also includes a speaker capable of thereafter outputting the
speech-based message.
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MOBILE STATION AND METHOD FOR TRANSMITTING
AND RECEIVING MESSAGES

FIELD
The present invention relates generally to mobile stations and methods for
transmitting and receiving messages, and more particularly, relates to mobile
stations and methods for transmitting and receiving messages comprising

representations of speech, including phonemes and/or shorthand text.

BACKGROUND

In many voice communication systems, users communicate with one
another over voice channels. More particularly, in such voice communication
systems, users communicate with one another in real-time by opening and
maintaining voice channels befween the users. As will be appreciated, however, in
various instances one user may desire to communicate with another user who may
be unavailable. In such instances, the user may communicate with the other user
nonetheless by transmitting a voice message, which may thereafter be received by
the unavailable user. Even in these instances, however, the voice message is
transmitted to the unavailable user in real-time as the message is transmitted
directly to the unavailable user or to an intermediary, such as a message center, as
the user communicates the message.

As will be appreciated by those skilled in the art, the real-time transfer of
voice communications over voice channels, whether directly communicating to
another user or transmitting a voice message, can require an undesirable amount of
bandwidth. As will also be appreciated, in various instances users desire to
communicate with other users, but are not concerned with whether the

communication is in real time. For example, users may communicate with other



WO 2005/119652 PCT/IB2005/001773

10

15

20

25

30

users over text communication systems via email, SMS or the like in non-real time
whereby the users may compose and edit text communications before transmitting
the same to the other users, either directly or indirectly. Text communication
systems allow users to communicate with one another in non-real time, and require
less bandwidth than real-time communication over voice communication systems.
However, text communication systems provide an amount of inconvenience to
users as users must typically type text messages on a keypad or the like. In this
regard, in the case of mobile communication systems, the inconvenience is
heightened by the fact that the keypads can be quite small. Also, in addition to the
inconvenience, requiring users to compose such text messages increases the
likelihood of errors in such messages, such as may be incurred as the messages are
composed and/or edited. 4

To overcome the drawbacks of the prior voice and text communication
techniques, systems have been developed that provide the convenience of real-time
voice communication, with the bandwidth advantages of non-real time text
communication. One such system is disclosed by U.S. Patent No. 6,366,651,
entitled: Communication Device Having Capability to Convert Between Voice and
Text Message, issued April 2, 2002 to Griffith et al. (hereinafter referred to as “the
‘651 patent”). As disclosed, the system of the ‘651 patent is capable of receiving a
voice input communication from a calling party. The system can automatically
convert the voice input to a text message, which can thereafter be displayed and
transmitted to a called party. Once received by the called party, the text message
can thereafter be converted back into voice.

Whereas systems such as that disclosed by the ‘651 patent overcome many
of the drawbacks of prior communication systems, such systems have additional
drawbacks. Such systems require a communication device of each user, such as a
mobile station of each user, to perform the conversion of a voice message into a
text message, and vice versa. In this regard, the conversion of voice to text and
vice versa can require an undesirable amount of computing resources for each
communication device. Also, as communication devices such as mobile stations
include a limited amount of computing resources due to the size of such devices,

requiring mobile stations to convert a voice message into text and vice versa can
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place an undesirable burden on such devices, thereby requiring the devices to

operate at a significantly reduced efficiency.

SUMMARY

In light of the foregoing background, embodiments of the present invention
provide improved mobile stations and methods for transmitting and receiving
messages. According to embodiments of the present invention, the messages are
representative of input speech and may comprise phonemes and/or shorthand text
(e.g., Internet shorthand text). By transmitting and receiving messages that
comprise phonemes and/or shorthand text, but are representative of input speech,
embodiments of the present invention are capable of transmitting and receiving the
messages while consuming less bandwidth than in instances of transmitting and
receiving input speech. Also, by transmitting representations of the input speech
comprising phonemes and/or shorthand text, as opposed to the longhand text of
conventional speech-to-text and text-to-speech converters, embodiments of the
present invention are capable of transmitting and receiving messages requiring less
computational resources.

According to one aspect of the present invention, a mobile station for
transmitting and/or receiving messages is provided. The mobile station includes a
controller capable of operating a phoneme engine. In turn, the phoneme engine is
capable of receiving a message comprising input speech, and thereafter converting
the input speech into at least one phoneme representative of the input speech. The
mobile station also includes a transmitter capable of transmitting a representation
of the input speech, such as to other mobile stations, processing elements or the
like. The representation of the input speech is based upon the phonemes. In this
regard, the representation may comprise the phonemes, or alternatively, shorthand
text.

The phoneme engine may also be capable of converting the phonemes into
shorthand text representative of the input speech, such as Internet shorthand. In
such instances, the transmitter may be capable of transmitting a representation of
the input speech comprising the shorthand text. Also in such instances, the

controller may be capable of operating a software application to train the phoneme
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engine to associate phonemes with predetermined shorthand text. Further, the
mobile station may also include a display capable of presenting the shorthand text
to facilitate confirmation of the conversion, such as before the transmitter transmits
the representation of the input speech.

According to another aspect of the present invention, the mobile station
includes a receiver capable of receiving a representation of a speech-based
message, such as from another mobile station, a processing element or the like.
The representation of a speech-based message is based upon at least one phoneme.
The mobile station also includes the controller capable of operating a phoneme
engine. In this regard, the phoneme engine is capable of converting the phonemes
representative of speech-based message into the speech-based message. The
mobile station also includes a speaker capable of thereafter outputting the speech-
based message, such as to a user of the mobile station. The receiver of the mobile
station may be capable of receiving a representation of a speech-based message
comprising shorthand text, such as Internet shorthand, representative of speech-
based message. In such instances, the phoneme engine is capable of converting the
shorthand text into at least one phoneme representative of the speech-based
message before converting the phonemes. The mobile station may also include a
display for presenting the shorthand text after the receiver receives the speech-
based message.

Methods for transmitting and receiving messages are also provided. Thus,
embodiments of the present invention provide mobile stations and methods for
transmitting and/or receiving messages. As indicated, according to embodiments
of the present invention, the messages are representative of input speech and may
comprise phonemes and/or shorthand text (e.g., Internet shorthand text). The
mobile stations and methods of embodiments of the present invention are capable
of transmitting messages representative of input speech while consuming less
bandwidth than conventional mobile stations and methods that transmit and receive
the input speech. In addition, the mobile stations and methods of embodiments of
the present invention are capable of transmitting messages comprising phonemes
and/or shorthand text while requiring less computational resources than

conventional mobile stations and methods of transmitting messages comprising

-4-



WO 2005/119652 PCT/IB2005/001773

10

15

20

25

30

longhand text. Therefore, the systems and methods of embodiments of the present
invention solve the problems identified by prior techniques and provide additional

advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus described the invention in general terms, reference will now be
made to the accompanying drawings, which are not necessarily drawn to scale, and
wherein:

FIG. 1 is a schematic block diagram of a wireless communications system
according to one embodiment of the present invention including a cellular network
and a data network to which the mobile station is bi-directionally coupled through
wireless RF links;

FIG. 2 is a schematic block diagram of a mobile station according to one
embodiment of the present invention;

FIG. 3 is a chart of the International Phonetic Alphabet of the International
Phonetic Association;

FIG. 4 is a flow chart of a method of transmitting a message according to
one embodiment of the present invention; and

FIG. 5 is a flow chart of a method of receiving a message according to one

embodiment of the present invention.

DETAILED DESCRIPTION

The present invention now will be described more fully hereinafter with
reference to the accompanying drawings, in which preferred embodiments of the
invention are shown. This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention to those skilled in the
art. Like numbers refer to like elements throughout.

Referring to FIGS. 1 and 2, an illustration of one type of wireless
communications network including a terminal, such as a mobile station 10, that

would benefit from the present invention is provided. It should be understood,

-5-



WO 2005/119652 PCT/IB2005/001773

10

15

20

25

30

however, that the mobile telephone illustrated and hereinafter described is merely
illustrative of one type of mobile station that would benefit from the present
invention and, therefore, should not be taken to limit the scope of the present
invention. While several embodiments of the mobile station are illustrated and will
be hereinafter described for purposes of example, other types of mobile stations,
such as portable digital assistants (PDAs), pagers, laptop computers and other
types of voice and text communications systems, can readily employ the present
invention. In addition, while several embodiments of the system and method of the
present invention include a terminal comprising a mobile station 10, the terminal
need not comprise a mobile station. Moreover, the system and method of the
present invention will be primarily described in conjunction with mobile
communications applications. It should be understood, however, that the system
and method of the present invention can be utilized in conjunction with a variety of
other applications, both in the mobile communications industries and outside of the
mobile communications industries.

As shown, the mobile station 10 includes an antenna 12 for transmitting
signals to and for receiving signals from a base site or base station (BS) 14. The
base station is a part of a cellular network that includes a mobile switching center
(MSC) 16, voice coder/decoders (vocoders) (VC) 18, data modems (DM) 20, and
other units required to operate the network. The MSC is capable of routing calls
and messages to and from the mobile station when the mobile station i1s making
and receiving calls. As indicated above, the cellular network may also be referred
to as a Base Station/MSC/Interworking function (BMI) 22. The MSC controls the
forwarding of messages to and from the mobile station when the station is
registefed with the network, and also controls the forwarding of messages for the
mobile station to and from a message center 24. Such messages may include, for
example, voice messages received by the MSC from users of Public Switched
Telephone Network (PSTN) telephones, and may also include Short Message
Service (SMS) messages and voice messages received by the MSC from the
mobile station or other mobile terminals serviced by the network.

Subscriber data of a mobile station 10 is stored permanently in a Home

Location Register (HLR) 26 of the system and temporarily in the Visitor Location
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Register (VLR) 28 in the area of which the mobile station is located at a given
moment. In this regard, the VLR contains selected administrative information
necessary for call control and provision of the subscribed services for each mobile
station currently located in the geographical area controlled by the VLR. Although
each functional entity can be implemented as an independent unit, manufacturers
of switching equipment generally implement the VLR together with the MSC 16
so that the geographical area controlled by the MSC corresponds to that controlled
by the VLR, thus simplifying the signaling required. As such, the MSC and VLR
will collectively be referred to herein as the MSC/VLR.

The mobile station 10 can also be coupled to a data network. For example,
the BS 14 can be connected to a packet control function (PCF) 30, which is in
connection with a Packet Data Serving Node (PDSN) 32. The PDSN is preferably
connected to an AAA server 34, which provides Authentication, Authorization,
and Accounting services. The AAA server can comprise a Remote Access Dialup
User Service (RADIUS) server, as will be appreciated by those skilled in the art.
The PDSN can also be connected to a wide area network, such as the Internet 36.
In turn, devices such as processing elements 38 (e.g., personal computers, server
computers or the like) can be coupled to the mobile station via the PDSN. By
directly or indirectly connecting both the mobile station and the other devices to
the PDSN and the Internet, the mobile station can communicate with the other
devices, such as according to the Internet Protocol (IP) specification, to thereby
carry out various functions of the mobile station.

Reference is now drawn to FIG. 2, which illustrates a block diagram of a
mobile station 10 that would benefit from the present invention. The mobile
station includes a transmitter 40, a receiver 42, and a controller 44 that provides
signals to and receives signals from the transmitter and receiver, respectively.
These signals include signaling information in accordance with the air interface
standard of the applicable cellular system, and also user speech and/or user
generated data. In this regard, the mobile station can be capable of operating with
one or more air interface standards, communication protocols, modulation types,
and access types. More particularly, the mobile station can be capable of operating

in accordance with any of a number of first, second and/or third-generation
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communication protocols or the like. For example, the mobile station may be
capable of operating in accordance with second-generation (2G) wireless
communication protocols IS-136 (TDMA), GSM, and IS-95 (CDMA). Some
narrow-band AMPS (NAMPS), as well as TACS, mobile terminals may also
benefit from the teaching of this invention, as should dual or higher mode phones
(e.g., digital/analog or TDMA/CDMA/analog phones).

It is understood that the controller 44 includes the circuitry required for
implementing the audio and logic functions of the mobile station 10. For example,
the controller may be comprised of a digital signal processor device, a
microprocessor device, and various analog to digital converters, digital to analog
converters, and other support circuits. The control and signal processing functions
of the mobile station are allocated between these devices according to their
respective capabilities. The controller thus also includes the functionality to
convolutionally encode and interleave message and data prior to modulation and
transmission. The controller can additionally include an internal voice coder (VC)
44A, and may include an internal data modem (DM) 44B. Further, the controller
44 may include the functionally to operate one or more software programs, which
may be stored in memory. For example, the controller may be capable of
operating a connectivity program, such as a conventional Web browser.

The mobile station 10 also comprises a user interface including a
conventional earphone or speaker 46, a ringer 48, a microphone 50, a display 52,
and a user input interface, all of which are coupled to the controller 44. The user
input interface, which allows the mobile station to receive data, can comprise any
of a number of devices allowing the mobile station to receive data, such as a
keypad 54, a touch display (not shown) or other input device. In embodiments
including a keypad, the keypad includes the conventional numeric (0-9) and related
keys (#, *), and other keys used for operating the mobile station.

The mobile station further includes a battery 56, such as a vibrating battery
pack, for powering the various circuits that are required to operate the mobile
station, as well as optionally providing mechanical vibration as a detectable output.
The mobile station 10 can also include memory, such as a subscriber identity

module (SIM) 58, a removable user identity module (R-UIM) or the like, which
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typically stores information elements related to a mobile subscriber. In addition to
the SIM, the mobile station can include other memory. In this regard, the mobile
station can include volatile memory 60, such as volatile Random Access Memory
(RAM) including a cache area for the temporary storage of data. The mobile
station can also include other non-volatile memory 62, which can be embedded
and/or may be removable. The non-volatile memory can additionally or
alternatively comprise an EEPROM, flash memory or the like. The memories can
store any of a number of pieces of information, and data, used by the mobile
station to implement the functions of the mobile station. For example, the
memories can include an identifier, such as an international mobile equipment

identification (IMEI) code, capable of uniquely identifying the mobile station, such

‘as to the MSC 16.

According to embodiments of the present invention, the controller 44 is
capable of operating a speech phoneme engine, typically of relatively low
complexity. The phoneme engine is capable of receiving input speech from a user
of the mobile station, such as via the microphone 50, and thereafter converting the
input speech into a series of phonemes representative of the input speech. As
known to those skilled in the art, phonemes are generally defined as a set of
symbols that correspond to a set of similar speech sounds, which are perceived to
be a single distinctive sound. The phoneme engine can convert the input speech
into any of a number of known symbols (i.e., phonemes) representative of the input
speech, and can convert the input speech into those symbols in accordance with
any of a number of known techniques. In one advantageous embodiment, for
example, the input speech can be converted to phonemes in the International
Phonetic Alphabet of the International Phonetic Association (as shown in FIG. 3)
in accordance with any of a number of different phonetic transcription techniques,
as such are well known to those skilled in the art.

In addition to operating the phoneme engine, the controller 44 of
embodiments of the present invention is capable of presenting, such as on the
display 52, a representation of the input speech. In this regard, once the phoneme
engine has converted the input speech to phonemes, the controller can present the

phonemes on the display. As will be appreciated, however, in many instances a
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user of the mobile station 10 will not be capable of comprehending a display of
phonemes. Therefore, the phoneme engine of embodiments of the present
invention may also be capable of further converting the phonemes into text that
may be better understood by the user. In one embodiment the phoneme engine is
capable of converting the phonemes into longhand text in a specified language. As
will be appreciated, however, in various instances it may be desirable to reduce the
amount of resources required by the controller to convert the phonemes into text.
According to one advantageous embodiment, then, the phoneme engine is capable
of further converting the phonemes into shorthand text.

The phoneme engine is capable of converting the phonemes into shorthand
text ;lccording to any of a number of different techniques. For example, according
to one technique, the mobile station 10 may maintain a table of shorthand words
and phrases and associated phonemes or series of phonemes. To convert the
phonemes into shorthand text, then, the phoneme engine may perform a table
lookup to find the shorthand text associated with a respective phoneme or set of
phonemes. Additionally, or alternatively, the phoneme engine may be capable of
performing a technique for converting the phonemes into shorthand text, such as
for all of the phonemes or for those phonemes that are not otherwise associated
with shorthand text located in the table of shorthand words and phrases. The
phoneme engine may be capable of performing any of a number of known
techniques for converting the phonemes into shorthand text.

The mobile station 10 may have stored a table of shorthand words and
phrases and associated phonemes. Alternatively, the mobile station may be
capable of operating a software application that leads a user of the mobile station
through a series of steps to “train” the mobile station to associate phonemes, or
more particularly spoken words and phrases, with predetermined shorthand text.
In this regard, the mobile station may lead the user through a series of steps to fill
in the table of phonemes and associated shorthand words and phrases, where the
user speaks a word or phrase and enters, such as via the keypad 54, the associated
shorthand text. The phoneme engine can then receive the speech input and convert
the speech input into phonemes, with the controller subsequently associating the

phonemes with the shorthand text entered by the user.
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The shorthand text can comprise any of a number of different words,

phrases, acronyms or the like capable of being understood by a user as representing

other words, phrases, acronyms or the like. For example, over the past few years a

type of shorthand, often referred to as Internet shorthand, has developed. As will

5  be appreciated by those skilled in the art, such shorthand is often used when

“texting” other users via email, Internet chatrooms, SMS and the like. For a non-

exhaustive listing of a number of such words and phrases, and their associated

Internet shorthand, see Table 1 below.

Word or Phrase Internet Shorthand
To, Too, Two 2
For, Four 4
As far as [ know AFAIK
As soon as possible ASAP
Before B4
Best Regards BR
By all means BAM
By the way BTW
Consider it done CID
See you later CULSR
Disregard last transmission DLT
Email you later EMYL
From bad to worse FBTW
Foot in mouth FIM
Face to face F2F
Far out! FO
Farewell for now FWFN
For your amusement FYA
For your information FYI
For what it's worth FWIW
Great GRS
Have a nice day HAND

-11-



WO 2005/119652 PCT/IB2005/001773

How are you? HAY
I'll be late ILBL8
In my humble opinion IMHO
In my opinion ' MO
Know what I mean? KwWIM
Later L8R
Lowest common denominator LCD
Let me know LMK
Laughing out loud LOL
Message MSG
Not available NA
Not a problem NAP
Oh, by the way OBTW
Oh, I see OIC
Oh, my God OMG
Out of luck OOL
Please call me PCM
Password PW
Are R
Rolling on floor laughing ROFL
Are you free to talk? RUF2T
Are you OK? RUOK
Thanks THX
Thanks in advance TIA
Thanks TNX
Thinking of you TOY
Talk to you later TTYL
Tonight 2NITE
You U
With respect to WRT
Way to go! WTG
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Excellent XLNT
You had to be there YHTBT

Table 1

With the phonemes and/or shorthand text, the mobile station 10 is capable
of transmitting the phonemes and/or shorthand text, such as to other mobile
stations, processing elements 38 or the like. Similarly, then, the mobile station
may be capable of receiving phonemes and/or shorthand text, such as from other
mobile stations, processing elements or the like. The phonemes and/or shorthand
text can be transmitted and received in any of a number of different manners, such
as according to a technique for transmitting and receiving SMS messages. In this
regard, by transmitting and receiving phonemes and/or shorthand text, as opposed
to voice or longhand text, the mobile station of embodiments of the present
invention is capable of transmitting and receiving information in a manner
requiring less bandwidth and computational resources.

In addition to converting input speech into phonemes, and converting
phonemes into shorthand text, the phoneme engine operated by the controller 44 of
the mobile station 10 may also be capable of receiving phonemes and converting
the phonemes into output speech representative of the phonemes. Additionally, the
phoneme engine may be capable of receiving shorthand text and converting the
shorthand text into phonemes, which may thereafter be converted into output
speech. The phoneme engine can be capable of converting phonemes into output
speech according to any of a number of different voice synthesis techniques, as
such are well known to those skilled in the art. Likewise, the phoneme engine
can be capable of converting shorthand text into phonemes according to any of a
number of different techniques, such as by using a lookup table in a reverse
manner as described above for converting phonemes into shorthand text.

Referring now to FIG. 4, according to one embodiment of the present
invention, a method of transmitting a message may be initiated by a user of the
mobile station 10, such as by selecting an appropriate function on the mobile
station, as shown in block 70. The user may then select one or more recipients of

the message, as shown in block 72. The recipients may be selected in any of a
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number of different manners, such as by entering an identifier, such as an SMS
number or IP address associated with each recipient. Alternatively, the recipients
may be selected from an electronic address book maintained by the mobile station.
As will be appreciated, although the recipients are described as being selected after
initiating the message transfer, the recipients may be selected at any point prior to
transmitting the message, without departing from the spirit and scope of the present
invention.

After selecting the recipients, the mobile station 10 may present the user
with a prompt to enter a voice message, which the mobile station then receives as
input speech, as shown in block 74. For example, presume that John desires to
transfer a message to the user of another mobile station, Mark. After being
prompted for the message, then, John can enter the message, “Hi Mark. Are you
free to talk tonight. Let me know,” by speaking into the microphone 50 of the
mobile station. After receiving the input speech, the input speech is passed to the
phoneme engine operated by the controller 44. The phoneme engine can thereafter
convert the input speech into phonemes, as illustrated in block 76. Once the
phoneme engine has converted the input speech into phonemes, the phoneme
engine can further convert the phonemes into shorthand text, such as by utilizing a
lookup table and/or other technique for converting the phonemes into shorthand
text, as described above and shown in block 78 of FIG. 4. In the example given
above, the phoneme engine can convert the message “Hi Mark. Are you free to
talk to night. Let me know,” into the shorthand “Hi Mark. RUF2T 2NITE LMK.”
After converting the phonemes into shorthand text, the controller may direct the
display 52 of the mobile station to present the-shorthand text, as illustrated in block
80. In this manner, the user of the mobile station may confirm proper conversion
of the input speech into phonemes, and thereafter to the shorthand text.

After displaying the shorthand text, and after the user has confirmed proper
conversion of the input speech and/or edited the shorthand text, if so desired, the
mobile station 10 may transmit the shorthand text message to the selected
recipients, as shown in block 82. The shorthand text message may be transmitted
in any of a number of different manners. In one embodiment, for example, the

shorthand text message may be formatted as an SMS message, and thereafter
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transmitted according to a technique for transmitting SMS messages. As will be
appreciated, the shorthand text message may be transmitted directly the recipients.
Alternatively, the shorthand text message may be transmitted indirectly to one or
more of the recipients, such as by being transmitted to a message center 24, from
which the respective recipients may download or otherwise retrieve the shorthand
text message. |

Referring now to FIG. 5, a method of receiving a shorthand text message
according to one embodiment of the present invention begins by initiating receipt
of the shorthand text message, such as by selecting an appropriate function on the
mobile station 10, as shown in block 84. If the shorthand text message has been
transmitted indirectly to the mobile station, such as to a message center 24, the
mobile station may thereafter receive the shorthand text from the message center,
and pass the shorthand text message to the phoneme engine operated by the
controller 44. Otherwise, the mobile station may have directly received the
shorthand text message and stored the message in memory, such as non-volatile
memory 62. In such instances, the phoneme engine may receive the shorthand text
message from memory.

Upon receipt of the shorthand text message, the phoneme engine can
convert the shorthand text into phonemes, such as by utilizing a lookup table
and/or other technique for converting the shorthand text into phonemes, as
described above and shown in block 88 of FIG. 5. After converting the shorthand
text into phonemes, the phoneme engine can further convert the phonemes into
speech output, as shown in block 90. The phoneme engine can convert the
phonemes into speech output according to any of a number of different techniques.
After the phoneme engine has converted the phonemes into output speech, the
controller 44 can output the speech, such as via the speaker 46. In the example
above, presume that Mark has received the shorthand text message, “Hi Mark.
RUF2T 2NITE LMK.” In such an instance, the output may comprise speech
reciting the message, “Hi Mark. Are you free to talk tonight. Let me know.” In
addition to, or in lieu of, outputting speech representative of the shorthand text
message, the mobile station 10 may present the shorthand text message, such as on

the display 52, as shown in block 94. As will be appreciated by those skilled in the
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art, although the shorthand text has been described as being presented after
outputting the speech representative of the message, the shorthand message may be
presented on the display at any point after receiving the shorthand message,
without departing from the spirit and scope of the present invention.

The preceding method of FIG. 4 has been described as including converting
phonemes into shorthand text, displaying the shorthand text, and thereafter
transmitting the shorthand text. Likewise, the method of FIG. 5 has been described
as including receiving the shorthand text, converting the shorthand text into
phonemes, and displaying the shorthand text. As will be appreciated, as both the
phonemes and shorthand text are representative of the input speech, the shorthand
text need not be utilized, particularly in instances in which neither mobile station
displays the shorthand text message. In such instances, a method of transmitting
such a message may include converting the input speech into phonemes, and
thereafter transmitting the phonemes (with or without displaying the phonemes).
Similarly, a method of receiving such a message may include receiving phonemes,
converting the phonemes into speech, and thereafter outputting the speech (with or
without displaying the phonemes). By transmitting and/or receiving the message
as phonemes, as opposed to shorthand text, even less computational resources may
be required as the phonemes are not converted to shorthand text and vice versa.

Many modifications and other embodiments of the invention will come to
mind to one skilled in the art to which this invention pertains having the benefit of
the teachings presented in the foregoing descriptions and the associated drawings.
Therefore, it is to be understood that the invention is not to be limited to the
specific embodiments disclosed and that modifications and other embodiments are
intended to be included within the scope of the éppended claims. Although specific
terms are employed herein, they are used in a generic and descriptive sense only

and not for purposes of limitation.
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WHAT IS CLAIMED IS:
1. A method of transmitting a message comprising:
receiving a message comprising input speech;
converting the input speech into at least one phoneme representative of the
input speech; and
transmitting a representation of the input speech, wherein the representation

is based upon the at least one phoneme.

2. A method according to Claim 1 further comprising:
converting the at least one phoneme into shorthand text representative of
the input speech, wherein transmitting a representation of the input speech

comprises transmitting the shorthand text representative of the input speech.

3. A method according to Claim 2, wherein converting the at least one
phoneme comprises at least partially converting the at least one phoneme into

Internet shorthand text.

4. A method according to Claim 2 further comprising:
displaying shorthand text to facilitate confirmation of the conversion before

transmitting the shorthand text.

5. A method according to Claim 2 further comprising:
training a phoneme engine to associate phonemes with predetermined

shorthand text before converting the at least one phoneme into shorthand text.

6. A method of receiving a message comprising:

receiving a representation of a speech-based message, wherein the
representation is based upon at least one phoneme;

converting the at least one phoneme into the speech-based message; and

outputting the speech-based message.
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7. A method according to Claim 6, wherein receiving a representation
of a speech-based message comprises receiving a representation of a speech-based
message comprising shorthand text representative of the speech-based message,
the method further comprising;:

converting the shorthand text into at least one phoneme representative of

the speech-based message before converting the at least one phoneme.

8. A method according to Claim 7, wherein receiving a representation
of a speech-based message comprises receiving a representation of a speech-based
message comprising Internet shorthand text representative of the speech-based

message.

9. A method according to Claim 7 further comprising displaying the

shorthand text after receiving the representation of a speech-based message.

10. A method according to Claim 7 further comprising:
training a phoneme engine to associate phonemes with predetermined

shorthand text before converting the shorthand text into at least one phoneme.

11. A mobile station comprising:

a controller capable of operating a phoneme engine, wherein the phoneme
engine is capable of receiving a message comprising input speech, and thereafter
converting the input speech into at least one phoneme representative of the input
speech; and

a transmitter capable of transmitting a representation of the input speech,

wherein the representation is based upon the at least one phoneme.

12. A mobile station according to Claim 11, wherein the phoneme
engine is also capable of converting the at least one phoneme into shorthand text
representative of the input speech, and wherein the transmitter is capable of

transmitting the shorthand text representative of the input speech.
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13. A mobile station according to Claim 12, wherein the phoneme
engine is capable of at least partially converting the at least one phoneme into

Internet shorthand text.

14. A mobile station according to Claim 12 further comprising:
a display capable of presenting the shorthand text to facilitate confirmation

of the conversion.

15. A mobile station according to Claim 12, wherein the controller is
also capable of operating a software application to train the phoneme engine to

associate phonemes with predetermined shorthand text.

16. A mobile station according to Claim 11 further comprising:

a receiver capable of receiving a representation of a speech-based message,
wherein the representation of a speech-based message comprises at least one
phoneme, wherein the phoneme engine is capable of converting the at least one
phoneme into the speech-based message; and

a speaker capable of outputting the speech-based message.

17. A mobile station comprising:

a receiver capable of receiving a representation of a speech-based message,
wherein the representation is based upon at least one phoneme;

a controller capable of operating a phoneme engine, wherein the phoneme
engine is capable of converting the at least one phoneme representative of speech
into the speech-based message; and

a speaker capable of outputting the speech-based message.

18. A mobile station according to Claim 17, wherein the receiver is
capable of receiving a representation of a speech-based message comprising
shorthand text representative of the speech-based message, wherein the phoneme

engine is capable of converting the shorthand text into at least one phoneme
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representative of the speech-based message before converting the at least one

phoneme.

19. A mobile station according to Claim 18, wherein the receiver is
5  capable of receiving a representation of a speech-based message comprising

Internet shorthand text representative of the speech-based message.

20. A mobile station according to Claim 18 further comprising:
a display capable of presenting the shorthand text after the receiver receives

10  the representation of the speech-based message.

21. A mobile station according to Claim 18, wherein the controller is
also capable of operating a software application to train the phoneme engine to

associate phonemes with predetermined shorthand text.

15
22, A mobile station according to Claim 17, wherein the phoneme
engine is capable of receiving a message comprising input speech, and thereafter
converting the input speech into at least one phoneme representative of the input
speech, and wherein the mobile station further comprises:
20 a transmitter capable of transmitting a representation of the input speech,

wherein the representation is based upon the at least one phoneme.

-20-



WO 2005/119652 PCT/IB2005/001773

1/4

: 36
38 -\ prROCESSING
| ELEMENT

34
N AaA <] pPDsN  J 32

A/LS//* PCF

RF 24 \
| 20 T 67
12 14 \I VC| DM | - < MC
—E}/ 18 ~/ BS e — msc
¥ y HIR |

MOBILE Vo
STATION v 26

. 22

N VLR
10
\_ 28

FIG. 1.




WO 2005/119652 PCT/IB2005/001773

2/4
10
12
N 4
TRANSMITTER
C
e oW N\_ 447
40 42 \| “-44B o
—————»  DISPLAY /—
RECEIVER CONTROLLER :
RINGE‘R/U:L l«———  KEYPAD
—————>|

48 ) 54 /
SPEAKE?D: 56

46 60—\$ ¢ 62 _l/_

NON- Jpema
MICROPHONE VOLATILE VOLATILE
50 MEMORY MEMORY l
58
SIM /_

FIG. 2.




WO 2005/119652 PCT/IB2005/001773

3/4
THE INTERNATIONAL PHONETIC ALPHABET (revised to 1993) .
CONSONANTS (PULMONIC)

. BilabialLabiodentallDentaliAlveolar Postalvelar| Retroflex] Palatal | Velar [Uvular[Pharyngeall Glotta
Plosive pb td td [cilk glac] P77l
Nasal m 1 n n| nl 9| NG

Tl B r % R 7

Tap or Flap r t 7%

Fricative ] tvleodlsz[[ 3 sz [¢cilxy[xs[hs |hh

Lateral fricative 22207 t kg 7 Y
Approximant v f 1 JA u 7/
L
appm&ian%%rg% /// : /
Where symbols appear in pairs, the one to the right represents a voiced consonant.

Shaded areas denote articulations judged impossible.

CONSONANTS SUPRASEGMENTALS ~ TONES AND WORD ACCENTS
(NON-PULMONIC) Primary shess LEVlIE)lEt %?ﬁIT‘%gﬁ
. ' Pl - €
Clcks  Secondarystess €O Vg &y Faling
?82%@ 1 Long fooms"den € H’.%h g 1 ﬂé?r?
! (Post)alveolar ' Halflong e & o 5 4 Lon”
+ Palatoalveolar “ Extra-short & s Extra rising
| Alveolar lateral | Minor (foot) group lL)OW 5+ Rising-
Voiced implosives Il Major (intoration) group ¢+~ Downstep falling
— : * Upstep .~ Global rise
6 Bilabial . Syllable break si.aekt S Clobal fall
d Dentalfalveolar ~Linking (absence of a break)
. baatal OTHERSYMBOLS —
& Uvlar # Voiceless labial-velar fricative ¢ 2 Alveolo-palatal fricatives
Fect w Voiced labial-velar approximant I Alveolar lateral flap
e EI)\(IES = 1 Voiced labial-palatal approximant § ~ Simultaneous [ and x
p’ Blabil m Voiceless epiglottal fricative  ffricates and double articulations
t* Dental/alveolar ¥ Voiced epiglotta frcative can be represented by two symbols
K Velar 2 Epiglottal plosive joined by a tie bar if necessary.
s* Alveolar fricative fp & |
VOWELS DIACRITICS Diacritics may be placed above a symbol with a descender, e.g.
o Fironty Ceinhg' u%a% . voioehss ) g . Breathyvoiced & a [ Dental : d
_ **1 | Voiced § 1. Creakyvoj Apical t
e e'; \e "x . hAspirateddd t df . &n{;;u;&lgl&ial t d nhémi?al td
° TV TTYO [, Morerounded 9 | ™ Labializ t 4|~ Nasalized g
, 3  Lessrounded 2 | 7 Palatalized v dil"Nasalrelease  d"
Openmid  exoe—a\e—aed | [“pdanced W | ¥ Velaried tv_d|'Lateral release '
&\ _Retracted € | ¥ Pharyngealized € o ["No audible release 0
Open avE—\—ae0 | " Centralzed € | - Velarized or pharyngealized 1
Where symbols appear n pais, theoe |- id-centralzed | _ Raised ¢ (= voced dveolr Ficatve
tothe right represents arounded vovel | Gyabic | Lowered e ([3 = Voiced b approsiman

.. Non-syllabic € . Advanced Tonque Root €
FIG. 3. v Rhoticty & &, Retracted Tongque Root €




WO 2005/119652

PCT/IB2005/001773

4/4
( sTART )
70 Y
~\| INITIATE MESSAGE
TRANSFER
72— Y
SELECT RECIPIENT(S)
‘ o\
74 “\| RECEIVE INPUT ( START )
SPEECH . , _ T A
26 y ‘ 84 “\| INITIATE MESSAGE
“\| CONVERT SPEECH RECEIPT
INTO PHONEMES 7
¥ 86 "\| RECEIVE SHORTHAND
78 "\ CONVERT PHONEMES TEXT
INTO SHORTHAND TEXT 7
v - 8 "\ CONVERT SHORTHAND
TEXT TO PHONEME
50 N DISPLAY S
SHORTHAND TEXT 1
. v 90 " \| CONVERT PHONEMES
INTO SPEECH
82 —\| TRANSMIT SHORTHAND
TEXT TO RECIPIENT(S) 92 Il
v N\ OUTPUT SPEECH
( stor )
' v
94 N\ DISPLAY
FIG. 4 SHORTHAND TEXT

STOP

FIG. S.




INTERNATIONAL SEARCH REPORT Mo onal application No.

PCT/IB 2005/001773

A. CLASSIFICATION OF SUBJECT MATTER

IPC7: G10L 15/26, HO4L 12/58

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC7: GioL, HO4M, HO4L, H04Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK,FI,NO classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, se arch terms used) -

'EPO-INTERNAL, WPI DATA, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 03028010 Al (MOTOROLA, INC.), 3 April 2003 6,17
(03.04.2003), abstract

Y . 16,22

X US 6163765 A (OLEG ANDRIC ET AL), 19 December 2000 1,11
(19.12.2000), abstract

Y : 16,22

A | US 20030139922 A1 (GERHARD HOFFMANN ET AL), 1-22

24 July 2003 (24.07.2003), abstract

m Further documents are listed in the continuation of Box C. m See patent family annex.

*  Special categories of cited documents: “T* later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
o be of particular relevance the principle or theory underlying the invention
E* gﬂ‘;’ d:fghcaum or patent but published on or after the international  »x» gocument of particular relevance: the claimed invention cannot be

considered novel or cannot be considered to involve an inventive

“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other . R
special reason (as specified) . “Y” document of particular relevance: the ¢laimed invention cannot be

considered to involve an inventive step when the document is

0" document referring to an oral disclosure, use, exhibition or other comhined with one or mare other such documents, such combination
. means ' ) ) ) . being obvious to & person skilled in the art
P*  document published prior to the international filing date but later than v on .
the priority date claimed . &” document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

21 October 2005 2 5 -0~ 2008

Name and mailing address of the ISA/ Authorized officer

Swedish Patent Office

Box 5055, 8-102 42 STOCKHOLM Anders Edlund/MP
Facsimile No. +46 8 666 02 86 Telephone No. +46 8 782 25 00

Form PCT/ISA/210 (second sheet) (April 2005)



PCT/IB 2005/001773

INTERNATIONAL SEARCH REPORT I International application No.

- | C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant te claim No.

A

US 6366651 Bl (GARY L. GRIFFITH ET AL),
2 April 2002 (02.04.2002), abstract

1-22

Form PCT/ISA/210 {continuation of second sheet) (April 2005)




nternational application No.
information on patent tamily members

INTERNATIONAL SEARCH REPORT "
l PCT/IB 2005/001773 -

Wo 03028010 Al 03/04/2003 CN 1559068 A 29/12/2004
: EP 1479067 A 24/11/2004
us 6681208 B 20/01/2004
US 20030061048 A 27/03/2003
us 6163765 A 19/12/2000 ™ 420959 B 00/00/0000
: WO 9950832 A 07/10/1999
US 20030139922 Al  24/07/2003 DE 50104036 D 00/00/0000
' EP 1324314 A,B-  02/07/2003
ES 2228739 T 16/04/2005

us 6366651A Bl 02/04/2002 NONE

Form PCT/ISA/210 (patent family annex) (April 2005)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

