Sensation II Ch 13 Notes

**computers can’t match people’s speech recogniztion ability

*our speech perception depends on physical stimulus & cognitive processes

Acoustic Signal- pressure change pattern
· Usually by air pushed up from lungs past vocal chords into vocal tract

Articulators- structures altering vocal tract shape
· Tongue, lips, teeth, jaw, soft palate

**Vowels produced by vocal chord vibration
· Formants show vowels

**first formant has lowest f; followed sequentially

Sound Spectrum- plots f vs time, with intensity shown by graph darkness

	Vowels
	Consonants

	· VC vibration
· formants
	· VC constriction
· Formant transitions- rapid f shift preceeding formant



Phoneme- smallest speech segment, if changed would alter word’s meaning
· 13 vowels, 24 consonants
· 47 total in english
· **some vowels: more than one pronouncation 

***phoneme number varies across languages

**particular acoustic signal can produce multiple sounds

**acoustic signal associated with phoneme changes depending on context***

2 Most Important Sound Characteristics
1. Formant
2. Formant Transition

Coarticulation- articulation overlap when different phonemes follow another
· Same phoneme can be articulated differently depending on what preceeds/follows it
· Vocal tract shape influenced by shapes for phonemes preceeding/following it

Perceptual Constancy- percieve phoneme as constant even though phoneme in different contexts that change its acoustic signal

**Conversational speech’s specgtrogram different from experimental; words spoken in one large waveform with less breaks

VOT- time delay between when sound begins & vocal tract vibration

Categorical Perception- wide range acoustic signals resulting in limited number of sound categories
· Hear either one or other even though VOTs changing
· **perceptual constancy

Phonetic Boundary= VOT where perception changes

Discrimination Perception- all stimuli on same phonetic boundary perceived as same category

Multimodal- perception involving different senses
· Ex. Visual info on speech perception

Audiovisual Speech Perception- vision’s influence on speech percetion
· Ex. McGurk Effect

Slient Movie Shadow Study (Calvert)
· watching lips move activated area that also activated when people percieve speech

Familiar Speaker Study (Kriegstein)
· FFA activated when listening to familiar voice
· When people hear voice of specific person; activates speech & face percieving areas

**meaning enhances ability to recognize phonemes

Word Identification Study (Turvey & Gelder)
· Particiapnts respond faster when real words presented

Cough Study (Warren)
· Replaced s sound in sentence with cough
· Results: participants unable to tell where cough was even when told it was missing on specific word
· **Phonetic Restoration Effect

Phonetic Restoration Effect- perceiving phoneme in word even though its obstructed by another sound/white noise/distractor
· Can be influenced by context; will hear specific word based on the sentence its in

Bottom Up & Top Down PRE Study (Samuel)
· Restoration better when masking sound & phoneme sound similar
· Acoustic signal (bottom up) and context (top down) interact
· Masking more likely to occur if masking sound has similar f as phoneme sound
· Longer words PRE likelihood

**word perception aided by understanding of language

Shadowing- listener repeating aloud what they hear as they are hearing it

Language & Meaning Study (Miller & Isard)
· Words more intelligible when heard in grammatical sentence than when presented in list of unconnected words
· Used shadowing
· Higher background noise accuracy decreased more for non grammatically correct sentences
· ***better percieve words when arranged in meaningful patterns

Speech Segmentation- perceiving individual words during conversation

**lack speech segmentation when listening to other language; sounds like one big word

Factors Influencing Segmentation
· Knowing word meaning
· Using context
· Transitional Probabilities

Transitional Probablitiy- chance one sound follows another

Statistical Learning- process of learing trasitional probabilities & other language characteristics
· As early as 8 months

Statistical Learning Study (Saffran)
· Made infants listen to 2min long continuous sound containing words padoti, tupiro, bidaku
· Within word transitional probability of 1
· Infants pay more attention to novel stimuli
· Infants listened to pard word stimuli longer; thus ignored word padoti, tupiro, bidaku

Index Characteristic- speaker’s voice characteristics (age, gender, accent, emotional state, sarcassim/seriousness)

Speaker Saying Words Study (Palmeri, Goldinger, Pisoni)
· Participants listened to speakers saying words, either different person saying different words or one person saying all
· Results: listeners react quicker & more accurately when same speaker said all words
· ***showed speech perception depends on bottom up & top down info; 


	Broca’s Aphasia
	|Wernicke’s Aphasia

	· Affected broca’s area; frontal lobe
· Labored stilted speech; speak in short sentences, trouble finding words
· Can comprehend others
	· Affected Wernicke’s area; temporal lobe
· Disorganized, meaningless speech. Speaks fluently
· Difficulty understanding others
· Word Deafness extreme form



Word Deafness- cannot recognize words even though able to hear pure tones

Dual Stream Speech Perception Model
· Ventral stream: speech recognition
· Temporal lobe
· Dorsal Stream: links acoustic signal to movements for speech production
· Parietal lobe

**experience dependent plasticity in speech
· Infants less than 1yr can tell diff between sounds from diff languages
· By 1 yr old; lost ability, only understand sounds from their language

Speech Perception Motor Theory- says close link between speech perception & speech production. 
· Particular sound activate motor mechanims responsible for making that sound; like mirror neurons

Audiovisual Mirror Neuron TMS Study (Watkins)
· Used TMS to detect MEP(motor evoked potential) from lips 
· Larger MEP when person listend to speech/watched some else’s lips move










