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NLP technologies

Natural Language Processing

ATTS (Text To Speech)

AASR (Automatic Speech Recognition)
ANLU (Natural Language Understanding)
ADM (Dialog management)

ASpeaker ID, speaker verification
AVoice detection and location
ALanguage detection

Prompt:
You mean Mary Lou
at 9am tomorrow, right?

action=new_meeting
time = 9 (am | pm)
invitees = her

schedule a meeting
with her at nine
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Voice

It is more than 65 years ago when US Department of defense
begun funding the first speech processing project

AWhat are the reasons for
Als the speech really as big thing in Ul as

originally expected?
AWhat are the current trends and techniques?




Why and why not opt for speech interfaces

_ ASpeech is fast (large lists, dates, times)
ItIs ASpeech is natural and intuitive
GOOD  Aspeech input device is small

and  AcCapturing emotional state
BAD ADetermining speaker identity

ASpeech is transient (no history on the screen)
ASpeech 1 s Aseri al o.
ALimited short term memory of the user

AReal time apps (speech is slow)

AProblems with noisy environment

AOther modalities can be more effective in some
_cases

APrivacy
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Application areas

ALarge list selections, dates and times.

AHands busy situations

AEmbedded systems with no keyboard or
screen

ATelephony

APervasive systems i Car, Home
environments



Speech recognition

Speech recognition Is not the same as
speech understanding!
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ASR 1 Automatic Speech Recognition

AWho can speak? AWhat can s/he say?
Speaker independent st of phrases

Speaker dependent Grammar

Speaker adaptation Dictation

AWhere? AOutput

Remote (on server) sentence, annotated sentence
_ocal (on a client) N-best or lattice

Hybrid (both) Confidence
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ASR

AWhen to speak?
PTS T Push To Speak
PTAT Push To Activate, Silence detection

Always Speak Mode, Trigger words
Barge in

AHow does it work?
Acoustic models
Language models



TTS Text To Speech

Formant synthesis Concatenate synthesis

Small size
Low quality

AConnecting PCM

Adigh processing power
and memory reguirements
Arosody

ACoarticulation

AEmotions

A/oice morphing

11 CVUT FEL 2011, Prague
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Concatenate synthesis
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AConnecting PCM
Adigh processing power and memory requirements
Arosody

ACoarticulation

AEmotions

A/oice morphing
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Dialog

AUI: Text, GUI,
Multimodal

ARule based
AStatistical

Directed dialog, mixed initiative dialog, turn taking,
Believe state modeling, Deep learning,

Anaphora resolution, turn taking,

POMDP - Partially Observable Markov Decision
Proceses
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Cognitive Avatar

Customer: Technology Exploration Center,
Software Group
Description:
A Talking head with synchronized lips and numerous
~ face expressions
A Body gesture recognition

User waves to get attention
User moves head forward to mute the system

A Implements six selected dialogue domains (small talk,
weather, time, name days, local space navigation, _
_education).
A WDS backend component permits fast authoring and \ [_;_;JiGesture generation
_ maintenance Y 4 LN i
A Grammar + Remote dictation; Dictation + NLU o
A Remote microphone, microphone array, techniques of [ Ask | [ Detectors | [Gestue recogniton
opening microphone based on noise and state of N Dialog Management
~ dialogue E—
A Situation awareness (number of people and ambient
_nose level considered) Hi, this is John
A Proactive attention request activities 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 | find a rest room?

(person passing by) Hi, do you know .. The rest room is at the end of the corridor,
(stops talking when no attention is drawn) 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)


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

Natural
Language
Understanding

Belief State
Tracking

Natural
Language
Generation

Action
Planning

© State(t-1) NLU State(t) State(t) ~ Action(t)
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State is a superposition of many
probabilistic sub states (task,
discourse, intent, persona,
context models)

Multiple probabilistic
state tracking (needs
history)
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Bootstrapping a dialog application

A Observations by Beau Cronin characterizing many untapped
opportunities in Al

I Data is inherently small
I Data cannot be interpreted without a sophisticated model
I Data cannot be pooled across customers

A This is the world we are targeting for our dialog applications
I Often no existing dialog transcripts or data

I Desired dialog flow is tacit and known only to a subject matter
expert
I Customer wants something running immediately !
A Our basic approach
I Start with a scripted dialog system
Rapidly assembled with the expert of the chief stakeholder
Use in-house dialog modeling languages

I Transition to a POMDP -based approaches as data becomes
available
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4 IBM Bluemix SOLUTIONS CATALOG PRICING DOCS COMMUNITY LOG IN

IBM Bluemix

The Digital Innovation Platform

| GET STARTED FREE |

BUILD EXTEND SCALE INTEGRATE FEATURED

Build your apps, your way.

Use a combination of the most prominent open-source compute technologies
to power your apps. Then, lst Bluemix handle the rest.

IBM Containers

App-centric runtime environments Portable and consistent delivery Get the most flexibility and control
based on Cloud Foundry. of your app without having to over your environment with VMs.

Bluemix

CVUT FEL 2011, Prague




(Ii:,,‘ IBM Bluemix DASHBOARD  SOLUTIONS CATALOG PRICING DOCS  COMMUNITY
ORG: tomas_macek@cz.ib... == =  Typeisearh
Cloud Foundry Apps Services & APls
+ Create a Space 2GBI2 GB Used 4/10 Used

dev -
CREATE APP USE SERVICES OR APIS

B crarPs )

dialog-tool-tmacek-1617
natural-language-classifier-nodejs-t...

TMNodeJSFirst

TMMNodeJSSecondEclips 4A‘,

) SERVICES (4)

dialog-tool-tmacek-1617 ThNodeJSFirst

A Service vs application,
A credentials

CVUT FEL 2011, Prague
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eg IBM Bluemix DevOps Services DASHBOARD MY PROJECTS EXPLORE HELPw BLOG COMMUNITY 9
B e cot view Toos | @ dialogiootmacekc.. (otsynchonized) v b @ 2 = A | vees Z@ &% 0 B & [JEREEE | racksean v | [ BuiD s Den
’ +w tmacek | dialog-tool-tmacek-1617 appjs
» git 1@ |/**
2 * Copyright 2815 IBM Corp. All Rights Reserved. =
» config 3 *
® 4 * Licensed under the Apache License, Version 2.8 (the "License");
» dialogs 5 * you may not use this file except in compliance with the License.
6 * You may obtain a copy of the License at
. » launchConfigurations 7 | *
8 * http://www.apache.org/licenses/LICENSE-2.8
» public a *
& ) 1@ * Unless required by applicable law or agreed to in writing, software
» VIEWS 11 * distributed under the License is distributed on an "AS IS" BASIS, -
3:1_ 12 * WITHOUT WARRANTIES OR CONDITIOMS OF AMY KIND, either express or implied. =
D cfignore 13 * See the License for the specific lanpuage governing permissions and -
14 * limitations under the License. -
[ gitignore 15 | */ -
16
D jshintignore 17 |"use strict';
18
[ ishintrc ©19 |var express = reguire(’express'),
28 app = express(},
921 reqguest = reguire('request'),
022 bluemix = reguire(’./config/bluemix"),
D CONTRIBUTING.md 923 extend = require(util')._extend;
24
[ LICENSE 25 |// Bootstrap application settings
E T ©26 |reguire(’./config/express'){app);
cense txt 27 -
0 ©28 |console.log('TM testl');
manifestyml 29
. 38 |// if bluemix credentials exists, then override local -
[ package json 31 |war credentials = extend({
32 url: "<url>’,
[ projectison EX] username: ‘<username>’, -
34 password: ‘<{password>'
[ README.md 35 |}, bluemix.getServiceCreds( dialeg")); // VCAP_SERVICES
36
37 |if (credentials.url.indexOf('/api') > @)
38 credentials.url = credentials.url.substring(®, credentials.url.indexOf('/api’)); -
39
48 |// HTTP proxy to the API
41 |app.use('/proxy', functiom(reg, res) { -
42 var newUrl = credentials.url + reqg.url;
43 req.pipe(request({ —
44 url: newlrl, -
45 auth: {
46 user: credentials.username,







