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Overview

ÁIBM Prague R&D

ÁNLP summary

ÁVoice UI design

ÁDialog systems
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IBM Prague R&D Lab, Watson Dialog 
Services
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NLP technologies
Natural Language Processing

ÁTTS (Text To Speech)

ÁASR (Automatic Speech Recognition)

ÁNLU (Natural Language Understanding)

ÁDM (Dialog management)

ÁSpeaker ID, speaker verification

ÁVoice detection and location

ÁLanguage detection
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It is more than 65 years ago when US Department of defense 

begun funding the first speech processing project

Voice

ÁWhat are the reasons for ñslowò progress?

ÁIs the speech really as big thing in UI as 

originally expected?

ÁWhat are the current trends and techniques?
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Why and why not opt for speech interfaces

ÁSpeech is fast (large lists, dates, times)

ÁSpeech is natural and intuitive

ÁSpeech input device is small

ÁCapturing emotional state

ÁDetermining speaker identity

ÁSpeech is transient (no history on the screen)
ÁSpeech is ñserialò.
ÁLimited short term memory of the user
ÁReal time apps (speech is slow)
ÁProblems with noisy environment
ÁOther modalities can be more effective in some 

cases 
ÁPrivacy

It is
GOOD 

and
BAD
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Application areas

ÁLarge list selections, dates and times.
ÁHands busy situations
ÁEmbedded systems with no keyboard or 

screen
ÁTelephony
ÁPervasive systems ïCar, Home  

environments
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Speech recognition is not the same as 

speech understanding!

Speech recognition
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ASR ïAutomatic Speech Recognition

ÁWhat can s/he say?

List of phrases

Grammar

Dictation 

ÁWho can speak?

Speaker independent

Speaker dependent

Speaker adaptation

ÁWhere?

Remote (on server)

Local (on a client)

Hybrid (both)

ÁOutput

sentence, annotated sentence 

N-best or lattice

Confidence
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ASR

ÁHow does it work?

Acoustic models

Language models

ÁWhen to speak?

PTS ïPush To Speak

PTA ïPush To Activate, Silence detection

Always Speak Mode, Trigger words

Barge in
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Formant synthesis

Small size

Low quality

Concatenate synthesis

ÅConnecting PCM

ÅHigh processing power 

and memory requirements

ÅProsody

ÅCoarticulation

ÅEmotions

ÅVoice morphing

TTS Text To Speech
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Concatenate synthesis

ÅConnecting PCM

ÅHigh processing power and memory requirements

ÅProsody

ÅCoarticulation

ÅEmotions

ÅVoice morphing
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Dialog
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ÁRule based

ÁStatistical

Directed dialog, mixed initiative dialog, turn taking, 

Believe state modeling, Deep learning, 

Anaphora resolution, turn taking, 

POMDP - Partially Observable Markov Decision 

Proceses

ÁUI: Text, GUI, 

Multimodal
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Cognitive Avatar
Customer: Technology Exploration Center, 

Software Group
Description:
Á Talking head with synchronized lips and numerous 

face expressions
Á Body gesture recognition

User waves to get attention

User moves head forward to mute the system

Á Implements six selected dialogue domains (small talk, 
weather, time, name days, local space navigation, 
education).

Á WDS backend component permits fast authoring and 
maintenance

Á Grammar + Remote  dictation; Dictation + NLU
Á Remote microphone, microphone array, techniques of 

opening microphone based on noise and state of 
dialogue

Á Situation awareness (number of people and ambient 
nose level considered)

Á Proactive attention request activities

Hi, this is John

Hi John

What is the weather forecast 

It is going to be sunny in low 30?

And next day? 

It will rain Tomorrow.

Where can I find a rest room?

The rest room is at the end of the corridor, 

do not forget your batch (shows location on 

the screen)

(no people around) It is 12:00, time for lunch 

(shows menu on the screen)

(person passing by) Hi, do you know .. 

(stops talking when no attention is drawn)

http://www.youtube.com/watch?v=ap0Zt7qCFWs
http://www.youtube.com/watch?v=ap0Zt7qCFWs
http://www.youtube.com/watch?v=ap0Zt7qCFWs
http://www.youtube.com/watch?v=ap0Zt7qCFWs
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Probabilistic Dialog Management

A data-driven approach to dialog 

management, consisting of a 

belief state tracking component 

and an action planning 

component

Challenges Approach
State-action space can be 

very large

Approximately represent the 

distribution of dialog states

Learn mapping from belief 

states to actions

Reinforcement Learning

Action planning requires 

large amounts of user 

interaction, which is not 

always practical

Developing alternative

approaches such as user 

simulation

Explicitly 

represent 

uncertainty by 

maintaining a 

distribution 

across dialog 

states

Learn the best 

action in each 

state from data 

and interaction 
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Bootstrapping a dialog application

ÁObservations by Beau Cronin characterizing many untapped 

opportunities in AI

ï Data is inherently small

ï Data cannot be interpreted without a sophisticated model

ï Data cannot be pooled across customers

ÁThis is the world we are targeting for our dialog applications

ï Often no existing dialog transcripts or data

ï Desired dialog flow is tacit and known only to a subject matter 

expert

ï Customer wants something running immediately !

ÁOur basic approach

ï Start with a scripted dialog system

Rapidly assembled with the expert of the chief stakeholder

Use in-house dialog modeling languages

ï Transition to a POMDP -based approaches as data becomes 

available
16
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Bluemix
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ÁService vs application, 

Ácredentials
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