WD 2004/ 049300 PCT/ GB2003/ 005098 METHOD FOR

GENERATI NG AN AUDI O FI LE ON A SERVER UPON A REQUEST
WO-ROMoA3MOBI LE PHONE The present invention reP@l/€82a00/005098

the generation of sound fromaudio files in nobile

t el ecommuni cati ons devices such as nobile tel ephones.

Novadays, nobile phones are used (e ROtHJO}(f ‘{q{EQUE T FROM A MOBLLE
tware

METH@R) | EOR| GRVERBAVEr M A0 TGt Al §0°For runni ng. S0

appl i cations. Mbile phon&dased applications are

already a thriving market and will be even nore so in

the com ng years. It is possible to perform many tasks
The preserithasentippl relatesotes the ogerdnation apfulsemnd nfsoxps adio files in mobile

nmessage service) and ganes to recording video froma
teleconpnugicrionadeyiges s ahwpbileriglepgones.t o anot her phone.

What is not possible at the nonent is dedicated audio

functionality i.e. the ability for dynamc creation

|« il 5 .

Nowadfys, H 8 pe e el ot SO FE1 KL, YoribkefitnY 188 leo for running
softwarP apblichibes]l architectures can relieve handsets of

dedi cated functionality by having a sinple client

that connects across a network to a server that does

[ context "client” ans

Mobile fhogs hased apglicainsire ireaab v LEDIE maarket pgy WiHRe even more 5o in
EAEPBHCL] | &
the corfiif§8irs: TN pRRvLR, RADEHM hbPEARSIR klapBticarions from the

Jarf 4106 (B ids¥agel Béiiod)| dndnBidned Yo trBEorAfgY 91dedofrBh h i
POpY aIhalr df(vvor k of %ener at i)ng th%e required au%i o fi Ire angﬂug 1 camera

and them kendihg étto arrdher plsondes on t he phone sinply
downl oading the resulting audio file. Thus, the
present invention provides a nethod of generating

What isz gmrﬁsgig?? oL eli[lvb\giﬁil@ qu gc‘l?eudd?%g& A fuﬂc&onalgprei.% f the ability for

ons ne a server capa

dynami€ QPEaHYC 8F a@fio dhfl! (ARENUInie WvEhaBYSh@! of§bA €he very expensive
t el ephones, in which an application running Oon the-
handsets and not for a while yet.

Distributed architectures can relieve handsets of dedicated functionality by having a simple

client that connects across a network to a server that does all of the hard work. In this

context "client" means an application using the services of a server.

The present invention is based on the proposal that a distributed architecture can provide
dedicated audio functionality. This will work by the server doing the hard work of

generating the required audio file and the client that resides on the phone simply

downloading the resulting audio file.

Thus, the present invention provides a method of generating sound in a mobile telephone
operating in a communications network including a server capable of communication

simultaneously with several mobile telephones, in which an application running on the



WO 2004/ 049300 PCT/ GB2003/ 005098 2 nobil e tel ephone
causes a request for an audio file to be sent to the

W@ 2019306 he requested audio file is generat ePIChEB2003/005098
means within the server iJn response to the request,
transmtted fromthe server to the nobile tel ephone
and reproduced by the nobile tel ephone. Sone possible

applications for this are as_follows; 1. Text to
mobile tglephomescausps iacregupslr B ahagdioddlente be seet toytheeservenrihe requested -
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schemati c di agram of a conmuni cati ons network in which
the present invention nay be used; and Figure 2 is a
Some posstderapplicaticagrfantlit ase pofdidwe software architecture
i mpl ementing the invention. Figure 1 shows a nobile
t el ephone 10 having a communi cati on channel to a data
Tcegtre 1 havi ng server 13 via a radi o access network
PRLIOCHE" base transmitter stations 12 and a core
MIgivREkerhiifki ng base stations 12 to various data
centres. In the exanple in Figure 2, the tel ephone 10
Sbasd difstt gdnergibraudi o client software indicated at 20
and the server 13 has distributed audi o server
TexfftoviausiCi ndi cat ed at 23. WD 2004/ 049300

A1F1> io/ e %%%gr/n%g? ?t(g)gbe g’xplained below)

N

Some embodiments of the invention will now be described by way of example only and

with reference to the accompanying drawings in which:

Figure 1 is a schematic diagram of a communications network in which the present

invention may be used; and

Figure 2 is a schematic diagram of a possible software architecture implementing the

invention.

Figure 1 shows a mobile telephone 10 having a communication channel to a data centre 11

having server 13 via a radio access network including base transmitter stations 12 and a core

network linking base stations 12 to various data centres.

In the example in Figure 2, the telephone 10 has distributed audio client software indicated

at 20 and the server 13 has distributed audio server software indicated at 23.



In the specific exanples which follow, the phone 10
must support the followng client software: 1.
wW@\ppkioewdd on environment; and 2. Ability to p|M]T/GBBm)d/005098
files through the appli cat3 on environment or 1. SMS
capability; and 2. "Ability to playback MV audi o
files The followi ng types of currently avail able
handsets are exanples that neet the required
criteria: 1. MDP 1.0 with audio extensions 2. DoJava
1.0 with audio extensions 3. MDP 2.0 4. Native
(proprietary) application support with audio
capability The phone will run an application 20 that
acts as a client. This client will send a request to
In the typecia esampldst Wwhieh fallow, phe fhomeal @ avust support the following client
enerate an audio file. The follow ng are exanple
softwafejsks: 1. Take a text-based input, convert the text to
speech, and output a WAV audio file. 2. Take a
text-based i nput that describes a nusic file, covert
1. A%éﬂ%ﬁﬁ@h‘én{drbﬁmeﬁﬂdmﬁ}ﬂ put a MD file. WO
/049300 PCT/ GB2003/ 005098 4 3. Take an audio
2. Abplity tarplay soued files througinthendpphication enwivdifriendd speech
file, e.g. vocal wth added backi ng nusic The server
Of . 23 will read in the request, performthe required

1. iy Siﬁab%ﬁ%; then send the
2. Ability to playback MMS audio files

The following types of currently available handsets are examples that meet the required

criteria:

MIDP ‘1.0 with audio extensions
DoJava 1.0 with audio extensions

MIDP 2.0
Native (proprietary) application support with-audio capability

B =

The phone will run an application 20 that acts as a client. This client will send a request to

the server software 23 to perform a task, i.e. generate an audio file.

The following are example tasks:

1. Take a text-based input, convert the text to speech, and output a WAV audio file.

2. Take a text-based input that describes a music file, covert to a music file, and output

a MIDI file.



resulting audio file back. Preferably the server is

able to support the following: 1. Receive nessages by
woiaop/02306end nmessage by MMVS or Hitp 3. Creat BCHGBR2@3/005098

files The follow ng typey of currently avail able

server wll nmeet the required criteria: 1. J2SE 1.3+

2. C/C++ wth audio capabilities 3. PERL with audio

abilit.ies e : t e '
3. GRR ypdibdipus ARt s O el RE duiiGrE it c.g. vocal
' | ;40 play sonme speech which says "Gane
‘%/ﬁgrgda%aﬁ%]%hégﬁéslgsks the client to request the "Gane
Over" speech 4. The client sends a text based nessage
to the server 23 (using TCP/IP) containing the
The serwess23gwill Gaad iOvbe" regjuesh epestorie the é@@mwg regieest and then send the
. text-based nessage and proceeds to call a programto
resulting apdigrttle Bagk. " Game Over” text into a (8-bit, 8K, PCM
nono) VWAV file. 6. The server sends the WAV file to
the client WO 2004/ 049300 PCT/ GB2003/005098 5 7. The

tRDEervEER! 88 td tHe foflowidlgnot i fies the game

Preferabﬁr]at %e%r has recei%)g) t he sound %i |l e 8. The gane
retrieves the sound file and plays it

1. Receive messages by Http

2. Send message by MMS or Hitp

3. Create audio files

The following types of currently available server will meet the required criteria:

1. J2SE 1.3+
2. C/C++ with audio capabilities
3. PERL with audio capabilities

Use Case 1: Text to speech

1. The client 20 is written in MIDP 2.0

2. The client is used by a game which wishes to play some speech which says “Game
Over”
The game asks the client to request the “Game Over” speech

4. The client sends a text based message to the server 23 (using TCP/IP) containing the
message “Game Over”

5. The server receives the text-based message and proceeds to call a program to convert
the “Game Over” text into a (8-bit, 8K, PCM, mono) WAV file.

6. The server sends the WAV file to the client



9. The player hears the speech "Gane Over" The round

triptime may be less than 5 seconds for snmall pieces
woboogpeseh Use Case 2: Text based notes to nuBCT/GB2003/005098

The client 20 is witten imn MDP 2.0 with M DI

pl ayback capabilities 2. The client is used by a DJ

di sc jockey application which wi shes to generate sone

7. Y e DGR URORA C ORIl e o0l 9 £RORENed the sound

gppsi sting of a set of notes and pauses 4. The client
sends a text based message to the server 23 (using

8. TR e eathicaeitrgsound fildesdrplayd an of the nusic to
generate 5. The server receives the text-based nessage

9. ﬂ?mmawelmmﬂw speech & C@m&g@amrto convert the nusical

cription t into M DI (format_ 0 f|| he
The rogaq Gap Den By Holent Bane Fecang ¢ ReSBpl gleces of pRged | ent

receives the MDI file and notifies the DJ application
that it has received the sound file 8. The DJ

UseCa%@@ e based Bbtek &Y Bfusidie nusic and plays it 9. The
pl ayer hears the music The round trip tine is |ess

than 10 seconds for small pieces of nmusic Use Case 3:
Enhancenent of audio file Exanple: Sing |i ke Barry

1. (hewkienf RAES written in DR 3/8 seisly MG miey
2. %%/C(I%%qu’ /u%gg %%1821 ]9] %113(:-I-Jho%kgjal1 %%%ﬁtcats o Qv%mﬁ \XI\//II\S/ECS to generate some

music

3. The DJ application asks the client to request the music and specifies a description of
the music consisting of a set of notes and pauses

4. The client sends a text based message to the server 23 (using TCP/IP) containing the
description of the music to generate

5. The server receives the text-based message and proceeds to call a program to convert
the musical description text into a MIDI (format 0) file |

6. The server sends the MIDI file to the client |

7. The client receives the MIDI file and notifies the DJ application that it has received
the sound file

8. The DJ application retrieves the music and plays it

0. The player hears the music

The round trip time is less than 10 seconds for small pieces of music

Use Case 3: Enhancement of audio file

Example: Sing like Barry White

[MMS = Multimedia Messaging]



2. A user records hinmself singing 3. The user attaches

the audio clip and the text "Barry Wite" to a M 4.
wah@®40$%00 sends the MVS to the text-to-speech BET/GBr003/005098

The server receives the M and extracts the audio

sanple and the textual paraneter 6. The server adds

audi o effects to the audio clip based on the text

r The:- sgi¥er in this case adds audio
1. g@{ezﬁid%%zwpéﬂgu%@ggcl ip to make the users voice
2. %ﬂgggl_lécbg\dsqﬁﬁgs\éﬁvyihgﬁg& The server attaches the

resulting altered audio clip to a new MM 9. The

3. Seeneder aetadisest the aMiitd bli kintl ehé text UBarryIWhitBeo user
receives the MVS and play it to hear hinself singing
MMS | ike Barry Wiite 11. The user receives the MVB

o Bk TR et R M e ot
s SRR IBSRO0R SR B U\ umeaaolgs

textuall RE@MERGENt progranm ng | anguage M DI nusi cal
i'nstrument digital interface Htp hypertext transfer

6. filhetsecwdr addAdutlid effestpéo the awdidicdipfbhdsed on the text

parameter

7. The server in this case adds audio effects to the audio clip to make
the users voice sound like Barry White

8. The server attaches the resulting altered audio clip to a new MMS

0. The server sends the MMS back to the user

10.  The user receives the MMS and play it to hear himself singing

like Barry White

11.  The user receives the MMS asynchronously so the round trip time is-

not important. Should be less than 30 seconds.

Glossary

SMS short message service

MMS multimedia messaging

MIDP mobile information device profile

Java a platform independent programming language
MIDI musical instrument digital interface

Http hypertext transfer protocol

WAV file type for audio files

TCP transmission control protocol

1P internet protocol

RAN radio access network



TCP transm ssion control protocol [|P internet
prot ocol RAN radi o access network WO 2004/ 049300

wWEDAGBBMO3/ 005098 7 Cains 1. A nethod of gREEGER2I0AH05098

Claims

sound.in a nobile tel ephorye operating in a

conmuni cations network including a server capabl e of
comruni cation sinultaneously with several nobile

t el ephones, in which an application running on the
nobi | e tel ephone causes a request for an audio file
to be sent to the server, the requested audio file is
generated by neans Mﬁthln the server in response to
the request, transmtted fromthe server to the

nobi | e tel ephone and reproduced by the nobile
Aemﬂnmh ef genemtmgtsnaadag acmabie delephene Pperating A epmmunications

; eque eQ,lg]E] %taﬁgtg}fsr S 85 q.ur%zftm %guliq%o%]éf with several
g{bbﬂﬁ%mgﬁo \Qﬁ'v&llﬁchth% ﬁ%ﬁ&n%&ﬁlfniglsoﬂ'ﬁfedm%ﬂ%ﬁ@ hone causes a

ol generat a speech 4.7 A net

Agqueseforash Adi6 e del sentvii tHe ddiver, el esfiedtedadalio $ile is generated
used by nmeans at the server totggnerate a nmusic file.

by nAeamstwishinathecdeavereior iespemsg tpr gaq\m@stdransmﬁwd\pﬁﬁomwthe server to
t he request includ t hod as

eamAbHe FolcEhac A TpTaReea Iop e LS ENTHE © ne

request is incorporated in the audio file generated

by the server.

A method as claimed in claim 1 in which request data is generated from text input by

the telephone user via the keypad.

A method as claimed in claim 2 in which the request data is used by means at the

server to generate a speech file.

A method as claimed in claim 2 in which the requested data is used by means at the

server to generate a music file.

A method as claimed in any preceding claim in which the request includes an audio

file.

A method as claimed in claim 5 in which the audio file in the request is incorporated

in the audio file generated by the server.



