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GoalsGoals

Build up a reference network-based media 
processing environment for Romanian TTS
Particular service on proposed reference 
environment combining several network 
capabilities
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MultiMulti--service network architectureservice network architecture

From peer-to-peer voice and shoot-and-forget 
messaging to session oriented real-time multi-
service communication

Mobile networks
Fixed networks
Nomadic networks
Internet

The common factor: IMS
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TTS network servicesTTS network services

Existing TTS services
Not real-time
Proprietary client-server approach

Next generation services
Real-time
Service mix
Open architecture and protocols
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A realA real--time processing environment time processing environment 
for speech synthesis in Romanianfor speech synthesis in Romanian

Leveraging on open 
protocols (MRCP)
Following the latest 
development in 
telecom field
Modular design
Expandable to close 
the loop on speech 
recognition

Supporting
network

TEXTSPEECH

TEXT
SPEECH

Generic real-time TTS-based
telecom service
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TTS in IMS context TTS in IMS context –– reference reference 
architecturearchitecture

IMS overlay network: 
supplementary control
Access agnostic: 
GPRS/HSPA, ADSL,
WiFi
TTS closely related to 
MRFC/MRFP pair due to 
the hybrid functionality:

Signaling
Payload

MRCP protocol
GGSN

SBC

CSCF

AS MRFC

MRFP

MRCP Client
HSS

MRCPv2

IMS 
overlay

Any 3G mobile network

MRCP Server
TTS Engine

SIP 
session 2

SIP 
session 1

RTP
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TTS engineTTS engine
 

 

P ro so d y  e s tim a tio n

L e tte r-to -p h o n e  
c o n v e rs io n

L in g u is tic  
re so u rce s  

(d ic tio n a rie s)  E x ce p tio n  
d ic tio n a ry  

 

T e x t an a ly s is  
( tex t n o rm a liz a tio n , m o rp h o lo g ic , 
syn tac tic  a n d  co n tex tu a l a n a lys is)

In p u t te x t 

S y n th e s is  a lg o rith m  (H N M )
P ro so d y  g en e ra tio n  

P ro so d ic  m o d e l 
( in to n a tio n , d u ra tio n )

D a ta b a se  
(H N M  p a ra m e te rs; 

a u x ilia ry  in fo rm a tio n  
a t se g m e n t lev e l)  

P h o n e tic  tra n sc r ip tio n ;  
c o n te x tu a l, p h o n e tic  a n d  

p ro so d ic  in fo rm a tio n  

C o n v e rs io n  ru le s  
(d ec is io n  tre e )  

A u to m a tic  d ia c r itic  
re s to ra tio n  

S p e e c h

T e x t w ith  
d ia c r itic s  ?  

N O  

Y E S  

T w o -s ta g e  a c o u s tic  se g m e n t
se le c tio n  a lg o rith m  

 

S p e e c h  s ig n a l g e n e ra tio n  

The last version of our 
concatenative TTS system is 
based on non-uniform 
acoustic units (diphones and 
polyphones). The synthesis 
technique makes use of the 
Harmonic plus Noise Model 
of speech.
The TTS system 
implementation has been 
enhanced in order to be 
integrated in a multi-
thread/multi-process
environment.
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The proposed service: The proposed service: PoCPoC--Chat (1)Chat (1)

Paradigm shift towards multi-session 
convergent experience
IMS network exposes services
Our proposal - a service mix:

Text (chat)
Voice
Presence
TTS conversion

PoC: Push to talk over cellular
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The proposed service: The proposed service: PoCPoC--Chat (2)Chat (2)

A and B users are 
chatting
A change state, network 
reacts switching on TTS 
conversion
A “hears” the chat 
conversation

TTS
Engine

Instant
Messaging

Presence
Information

TEXT TEXT

A
B

TTS
Engine

Instant
Messaging

Presence
Information

VOICE

TEXT

A

B

PRESENCE
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The proposed service: The proposed service: PoCPoC--Chat (3)Chat (3)

IMS test network using existing functional 
nodes: CSCF, HSS, AS
ACE framework for MRCP server:

TTS engine
RTP stack

SIP servlet technology for MRCP stack
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Conclusions Conclusions 

To emphasize the TTS importance, we add it into the 
larger set of existing telecom services
We presented a convergent service example 
combining TTS, IM and presence
IMS overlay network will allow mixing the needed 
capabilities on a single session
Service realization is based on a modified TTS engine, 
new MRCP server and client developments
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