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Agenda

Managing multilingual prompts 
• Audio resource management best practices
• Adding new languages with Storyboard Manager
• Accounting for cultural and syntactic differences

Let the caller choose
• Initial / in-session language selection

Natural pronunciation of dynamic data
• The Formatting Bus (aka TTA Bus)

Analysis and Reporting

Deployment Scenarios
• Multi-language / multi-country deployments
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VoiceObjects Desktop
Managing multi-language audio prompts

In VoiceObjects Desktop, the 
designer controls when and how 
often a prompt is used in the call flow



VoiceObjects Desktop
Managing multi-language audio prompts
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Dynamic 
Resource Locator



Using Dynamic Resource Locators

VoiceObjects - Phone Application Server Page 6

Separate base path per 
language, identical file names Dynamic URL

Static Physical path 
(for file browsing in 
Audio editor)
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Storyboard Manager
Managing multi-language audio prompts
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In Storyboard Manager, the VUI designer 
• reviews and manages prompts
• adds prompt variations
• organizes recording sessions
• listens to prompt recordings
• creates new language layers



Storyboard Manager
Listening to prompts
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1) Configure Resource locator(s) in Resources tab

2) Double-click Audio File column in Prompts tab
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Accounting for cultural differences

Example: Displaying a Postal Address 
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de-DE en-UK en-US



• The Confirmation Request 
in       Confirm Postal Adress 
references the Output 
object        Format Adress

Accounting for cultural differences

Example: Displaying a Postal Address 
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• Note usage of Language
filter in Output Items



Language Layer

Accounting for syntactic differences
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Do you want to top up

Möchten Sie 10 € oder aufladen?

de-DE

en-UK

20 € 50 €

7 £ or15 £ 30 £
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Multi-language grammars

VoiceObjects - Phone Application Server Page 15

Mark different Languages 
with the xml:lang attribute



In-session language switch

Configure „language-switch“ 
Hyperlinks in the root Module
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Expression:
LANGUAGE(„en-US“)

Ask same 
question again 

(in new 
language)
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Natural Pronunciation
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Back-end

Value: 19.9

Locale?

„... nineteen pound and ninety pence ...“

„... nineteen dollars and ninety cents ...“

„... neunzehn Euro und neunzig Cents ...“

„... dix-neuf euro et quatre-vingt dix cents ...“

en-US

en-UK

de-DE

fr-FR

The Challenge: Format dynamic content 
(e.g. numbers, digits, dates, ...)

• For different languages
• For different channels (voice vs. web)
• In different contexts
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4_N.wav      8_F.wav      1_U.wav

…

Natural Dialog Management
Natural Pronunciation

The VoiceObjects “Formatting Bus”
• Natural pronunciation of dynamic content
• Best-practice standard formats provided 

– Date, Time, Digits, Number, Currency, Credit Card, …
• Custom formatting can be added

en-US

de-DE

{ PhoneNumber } 
= 4816034927



Formatting Bus - Specification

Step 1: Define sample data

• Typical exceptions / variations, e.g.
hundred – a hundred – one hundred,
hundred five – hundred and five

• Different groupings of digits, e.g. 1-2-3  4-5-6
>> monotone / melodic prosody

• Data in different contexts, e.g.
un pesos vs. cinco – zero – uno

Step 2: Listen carefully to native speakers
& discuss with native linguists

• Intonation, stress, pitch, pauses etc.
• Usage (register, style etc.)
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Formatting Bus - Specification

Step 3: Extract concatenation rules

threehundred_O   million_O   Euros_D

ten_F   million_U   fivehundred_O   Euros_D

Step 4: Implementation of concatenation rules

Step 5: Test algorithms against sample data
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( ... 300.000.000 €. )

( ... 10.000.500 €. )

8_F.wav

8_O.wav

8_U.wav

8_D.wav



1,254,000

Mid- / End-Sentence

Dates in French

Formatting Bus - Examples
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September 28
October 28

English
Spanish

Netherlands

Finnish

4 £ 50 p.
4 £ 



Formatting Bus – XML-TTA Format
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Data: 123.01

Output:
Language = en-US
Channel = voice

Language = de-DE
Channel = web

Processing as: Currency



Formatting Bus Configuration
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Formatting Bus Configuration
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Formatting Bus Configuration
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Formatting Bus Configuration
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Analysis and Reporting

VoiceObjects automatically logs the 
dialog language for every session.

Every report in VO Analyzer can be 
configured to use the dialog language

• ... for grouping results
• ... as a query filter:

Analyze, by dialog language:
• Speech Recognition success
• Navigation patterns
• Business task completion rates
• Layer Statistics
• ...
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...
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Multi-country / Multi-language
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Central Control
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VO Server

IVR
IVR

IVR

IVR

IVR

IVR

IVR

Central OA&M, 
Central Reporting

Local IVRs



Central Control
Central Site:

• Software
– VO Server Metadata Repository 

and Logging DB (multi-tenant)
– BI Infrastructure

• Tasks
– Full administration of central and 

local sites 
(local access to VO Desktop)

– Reporting on full system 
performance (across local sites)

Local Sites:

• Software
– IVR (with VoiceXML Browser)
– Web Server with Audio and 

Grammar resources
• Tasks

– Administration of local site 
(remote access to VO Desktop; 
multi-tenant access control)

– Reporting on local system 
performance (via remote 
access to BI solution)
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VO Server

IVR
IVR

IVR
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Central Deployment - Benefits

Benefits
• Central management and operations
• Resilience against failures of VO Server 

Instances 
• Consolidated logging to central Infostore 

DB (no merging of log data necessary)
• Low bandwidth requirements due to small 

VXML pages (~2-5 kB) rendered by VO 
Server

• Virtualization for remote data centers 
through Multi-tenancy

Caveat
• Possible network latency issues in VXML

traffic between IVR and VO Server
(network latency SLAs required)

Infostore

VoiceObjects
Desktop

VoiceObjects
Server
Cluster

Back-End
Systems

Metadata
Repository

IVR 1

Remote Data Center 1

Central Data Center

Load Balancer

IVR 2

Remote Data Center 2
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Questions

Thank You!
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