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Human Communication
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Humardo-Human_Communication Al?

ASpeech in Human Communication
- Themost natural modality to exgretaréheindeasexperienceandknowledge
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Howo/\We Communicate?
A SpeeCh Chajbenes & Pinson, 1993]
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Howdo/We Speak? wAIP

A Speech Production Model

- By expelling air fromltimg)shrough thieacheaand passed through
thelarynithen out theoutlornose(vocal tract)
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Source GlotalPulse) — Speech Sound
x(t) y(t) = x(6)*h(t)
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Speech Utterances

she just had a baby

sh iy j ax s h ae dx| ax b ey b iy

0 1.059
Time (s)

sh iy | ax h ae dx| ax b ey b iy

0 1.059
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Howdo/\We dHear?

AHuman Ear
- Receive the acoustic waves, amplify the intemaiyzelthe frequency

Hammer The cochlea in inner ear
g [AH] as in “FATHER"®
uditory - &
rrNerves T s s
5 Fraquency
[Bos& Goldberg, 2003]  Middle Ear Cochlea [EE] a8 in "HEED"
Converts air movemenit

in ear canal to fluid

movement in cochlea. Inner Ear
Collects i::l:ziraf;lﬂ;unnels it tg::hlea se.pia[r?ies ?;}unds t:'ft - f
. B WENCY. AEr oS COnY Y
dﬂw:dm c#r dﬂr:m' thj‘“:ai:ﬂﬁﬁ fluid motion into electrical m
funed to saunds aroun impulses in auditory nerve.
i R High
tobrain  Frequencies Frequencies
e I I e Separaté&ound by Frequency
. directional { | impedance matching, ! neural encoding, :
microphonq overload protection i frequency analysis§ [Source: http://hyperphysics.phy-astr.gsu.edu/hbase/Sound/cochimp.html|
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HumarAViachine Interaction
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HumarViachinmerinteraction N?
A Modality in HumaMachine Interaction

Communication Channel

Input -
- Keyboard, mouse, touch screen tactile '
- Microphone audio w
- Scanner visual

- Camera, Eye tracking, Gaze tracking visual
Output

- Display visual

- Loudspeaker audio
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HumarMiachimerinteraction MA'?

A Modality in HumaMachine Interaction

- Oneof the earliest objectivestifcial intelliger(@d)hasbeen to realize
atechnologgr a machine tli@ncommunicateiththehuman
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HumarViachinerinteraction
A Modality in HumaMachine Interaction

- Providing a technology with abiltytoand speak
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AutomaticoSpeecheRecognition (ASR)

A Traditional ASR based on Hidden Markov Model (HMM)
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Textto-SpeecitsSynthes|S(TTS) MAl?

ATraditional TTS based on Hidden Markov Model (HMM)
m i <
W Il 52 e o
Analysis
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/my/ /speech/
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/my speech from HMM
T Pulse/Noise
oMY SPEECHS®6 Excitation Filter

f [Zen et al., 2009]
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