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Background 

• a speech message played several metres from the listener in a 

room is usually heard to have much the same phonetic content 

as it does when played nearby

• however, room reflections make the temporal envelopes of the 

speech very different at these distances

• this appears to be an instance of  ‘constancy’, due to perception 

‘taking account’ of  the level of reflections in neighbouring 

‘context’ sounds (Watkins, 2005a,b) 

• other  experiments  have shown these constancy  effects in 

speech from a noise excited vocoder

• the present experiments  use the constancy effect to measure 

the perceptual weightings  of the vocoder’s frequency  bands, 

asking whether the weighting pattern across bands is similar in 

the context and the test-words

Real-room impulse responses, RIRs

• real-room measurements with human-dummy heads, giving 

room-impulse responses (RIRs) :

• RIRs used to effect real-room listening conditions :

• distance between heads varies the level of room reflections:

- early (50 ms) to late ratio; 18 dB at 0.32 m → 2 dB at 10 m

(A-weighted energy decay rate; 60 dB per 960 ms at 10 m,   

and room volume = 183.6 m3)

Test words and category boundaries

• listeners in ‘virtual rooms’,  hearing RIR-processed sounds

• they identify test words from an 11-step continuum, formed by 

amplitude modulation (AM) of  ‘sir’, giving  ‘stir’:

• intermediate steps, (1-9) ,                                                                          

by varying modulation depth

• played in a ’context’ ;                                                                              

‘next you’ll get __ to click on’

• listeners hear 'sir ‘ at lower steps,                                               

otherwise they hear ‘stir

Sparse-NV speech

• speech processed with an  8-band  noise-excited  vocoder

• temporal envelope in each band from  gammatone-filtered                                                                 

speech,   (η=4, bandwidths= ‘Cambridge ERBs’)

• each envelope applied to a (similarly) gammatone-filtered noise

- n=band number, and n=1,2,…,8

- band centre-frequencies in kHz = 0.25 x 2(7/12)(n-1)

Grouping & sparse-NV speech

• individually, the  vocoder’s bands each sound like unintelligible 

noises 

• but when the bands are all played together there is a grouping 

effect, and the speech-message is heard (Shannon, Zeng, 

Kamath, Wygonski, and Ekelid,1995)

Room reflections, speech identification and 

the perceptual weighting of frequency bands
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Linear Regression:
least-squares fit
slope=0.6
intercept=0.0
R2=0.89, p<0.01
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