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The Allure and Power of ‘Talking
with the Machine

Rationale s

Our tools have always been our friends.
And we like to talk to our friends.
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We all talk to nomhuman things

ATo things that we like
I Pets
I Plants
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We often talk to machines

ATo things that work for us
I Cars
I Televisions
ATo things that work against us
I Dice
I Parking meters
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Why do we do It?

A Do we even realize it?

A Are we embarrassed to admit it?
AHow do we feel if v
AWe know they donot
A Maybe we justeedto talk.

A Perhaps we do it for ourselves.

A It seems natural.
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What will | talk about?

A A quick overview on the mechanics of
speech

A A high level view of how speech
technology works

A The challenges using speech
technology for CRM/SFA

I Examples from experiences
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Speech is a defining

characteristic of humans

A We detect speech patterns at a very
early age (6 months)

AS
AS
AS

peaking isotreading and writing
neech Is inevitable, writing Is not

neech may even be a fundamental

need of humans
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The Mechanics of Speech:
A Tiny Primer

A Phonemes
I Speech sounds
A The Linguistics
A Formants

I Power Spectrum
A The Engineering

A Prosody

I Pitch, Energy, Duration
A The Music (and half the meaning)
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Power Spectrum:Regular Vowels
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Radio Quality Speech
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Typical Wireless Speech

YA seatFeat_mobnoise.wav - Cool Edit 2000 - |I:I|ﬂ

Fle Edit Wew Transform Generate Analyze Favorites Options  Window  Help

= REEE | DRREERRFCEER = EEE | B
[

r

1500

1000

hms  0L05 040 015 0.20 0.2:5 0.3:5 0.4 0.5 0.50 0.55 060 065 070 075

22050 - 16-bit- Mono | 0:01.068  |5917.42 MB free -

Stopped




What are the roots of human
computer speech technology?

A Mechanical artificial speech was
demonstrated a century ago

ALi ngui sts point out
nature of speech

A Computer scientists begin to think
about detecting phonemes

A Computer performance gains in the
196060s
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Two problems, two solutions

A Listening
| Detecting patterns

I The machi ne oOoOhear so
AR CHI CAGO | LLI NOI Sbo

A Speaking
I Making patterns

iThe machine O0speaksd
AiPl ease say the city a
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The Mechanics of ASR

(Automatic Speech Recognition)

Alf we bend it, will it fit?
I A warped sense of recognition

AH MM é
I Hidden Markov Model

| Beads on a string
APick a bead
AMake a pattern
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Listening:
ComputerRecognized Speech

ATemplate matching

APhonetic
I Finite Grammar
I Statistical Grammar

ATraining and speaker
Independence
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Okay, we have speech

( Now weoOre talking,

AWhat do all the words mean?
I What did you think | meant?
I What are you going to do about it?

ADifferent ways to attack the

Aunderstandi ngo ¢
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Speaking:
ComputerGenerated speech

ARecorded schemes

I Complete prompts

ifOoQui | ted0d0 speech
ASynthesized Text To SpeeciTTS)

I From physical principles

| Statistical mosaics of human speech
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Synthesized Speech: TTS

A Formantbased
I Physical principles
AVibration, resonance, etc.
A Concatenative (mosaics)

I Sub phoneme
ATransitions between phonemes

I Large chunk
A Snippets, words, phrases
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Two NTestso

ARecognition
I What can the application hear?

AResponse
I How does the application speak?

AAn example case: JustTalk
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The Recognition Problem

AFinding existing information

I Multiple choice problem

I Relatively easy (you can guess)
A Capturing new information

I Essay question

I Relatively hard (guessing is bad)
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The Response Problem

ARecorded human speech
I Sounds the best (& human)
I Most limiting
ACannot handle novelty
A Synthesized speech
I Easlily identifled as not human
I Can say anything at anytime
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The Choices that JustTalk made:

AAppeal vs. uniformity
A Different voices vs. one voice
Almplementation/server issues
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What will make a success?

A Accommodate the user
I Reduce the cognitive load

ABetter than a human experience
I Get more done

ANever fail
I Your profit is In the automation
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User Accommodation

AThe simplest thir

I They are just the things we do with
the least conscious thought.
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