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Challenges for Robust ASR

Source:	Awni Hannun,	Stanford,	Speech	Recognition	is	not	solved	
Blog,	Baidu	AI	Lab

Background	Nosie,	People	with	
speaking	difficulties



Can EEG be used to improve Speech 
Recognition Performance?



Insight into using EEG

EEG	+	Acoustic	
features	to	improve	
robustness	of	ASR

Improving	
Technology	

Accessibility	for	
people	with	

speaking	disability,	
difficulties

Unique	property	of	human	
auditory	cortex	to	reject	
environmental	artifacts

Source:	medicalxpress.com



OVERVIEW
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Feature Extraction
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Dimension Reduction

Auto	encoder
Kernel	PCA



ASR Model

GRU	Cell

ReLu(x)=	max(0,x)



Predicting isolated five English vowels and four English words using only EEG features, 
EEG  + Acoustic features

Ø Four	male	subjects	
Ø Three	were	native	English	speakers	and	one	non	native	speaker
Ø English	vowels	and	four	English	words
Ø Background	noise	of	60	dB
Ø Data	collected	from	the	same	subject	on	different	days
Ø Brain	vision	EEG	hardware	
Ø Simultaneous	Speech	and	EEG	signals	were	recorded



EEG	Sensor	locations Data	Set	used



Results



Results

Teacher	:	mfcc +	EEG
Student	:	soft	targets	+	mfcc

Explains	interpretability	of	the	model	and	shows	
another	way	of	integrating	EEG	features	with	acoustic	

features	for	ASR

Test	time	results	after	distillation	training

Source:	Adapted	from	Generalized	
Distillation	paper	by	Jianguo Yu



Results



Extending the results for continuous speech for English Corpus

Character	error	rate	on	Test	
set	using	CTC	model	for	65	dB	

noise	data

Character	error	rate	on	Test	set	using	CTC	
model	for	65	dB	noise	data	by	using	EEG	
features	from	only	T7	and	T8	electrodes
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CONCLUSION

Ø EEG can help ASR systems to overcome performance loss due 
to background noise

Ø Demonstrated the feasibility of using only EEG signals for 
Speech Recognition



FUTURE WORK

Ø Collect clinical data from people with speaking disabilities, 
disorders

Ø Develop physics models to give better interpretability
Ø Build a larger Speech EEG data base and demonstrate results 

for a much larger English corpus
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