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Human Communication
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Human-to-Human Communication

ÁSpeech in Human Communication

­ The most natural modality to express & share their ideas, experiences, and knowledge
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How do We Communicate?

ÁSpeech Chain 
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[Denes & Pinson, 1993]
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How do We Speak?

ÁSpeech Production Model 
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Air flow from lungs
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­ By expelling air from the lungsthrough thetrachea, and passed through 

thelarynxthen out the mouthor nose (vocal tract)
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Speech Utterances

6

ñShe just had a babyò

Formant Frequencies

F1

F2

F3 [Phonical, 2017]

[Source: https://web.stanford.edu/class/cs224s/lectures/224s.17.lec2.pdf|
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How do We Hear?

ÁHuman Ear
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­Receive the acoustic waves, amplify the intensity, &analyze the frequency 

[Bosi& Goldberg, 2003]
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Separate Sound by Frequency

The cochlea in inner ear

[Source: http://hyperphysics.phy-astr.gsu.edu/hbase/Sound/cochimp.html|
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Human-Machine Interaction
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Human-Machine Interaction

ÁModality in Human-Machine Interaction
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Human-Machine Interaction

ÁModality in Human-Machine Interaction
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­One of the earliest objectives in artificial intelligence (AI) has been to realize 

a technology or a machine that can communicate with the human
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Human-Machine Interaction

ÁModality in Human-Machine Interaction
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­Providing a technology with ability to listen and speak 
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Automatic Speech Recognition (ASR)

ÁTraditional ASR based on Hidden Markov Model (HMM)
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X1X2X3X4é éXT-1XT
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Text-to-Speech Synthesis (TTS)

ÁTraditional TTS based on Hidden Markov Model (HMM)
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[Zen et al., 2009]
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