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ÅMotivation 

Transients are undesired abrupt interferences which can be 

originated by keyboard typing, knocking, hammering, etc. 

Transient noise reduction remains an open problem in research 

today. 

Traditional speech enhancement methods assume 

stationary/slowly varying noise. 

Transient interference deteriorates speech dynamic range. 

Example: stationary noise:                transient-keyboard typing 
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ÅSpectrogram ς άǎŜŜƛƴƎέ ǘƘŜ ǎƻǳƴŘǎ 

Example: speech + stationary noise +metronome transient. 

Spectrogram: 



Transient Interference Reduction 

Transient Interference Reduction  Dov, Hirszhorn, Talmon \15 4 

ÅOM-LSA Algorithm* 

Optimally Modified Log-Spectral Amplitude. 

 

Optimal speech enhancement for slowly varying (pseudo stationary) noise 

environment and a single microphone. 

 

Algorithm is based on statistical model which tracks spectral changes with respect 

to background noise. 

 

Spectrum estimation using  recursive averaging:                                                        . 

 

Additive noise model:                                       . ( ) ( ) ( )y n x n d n= +

2
( , ) ( , 1) (1 ) ( , )S k l S k l Y k la a= - + -

* Proposed in ά{ǇŜŜŎƘ enhancement for non-ǎǘŀǘƛƻƴŀǊȅ ƴƻƛǎŜ ŜƴǾƛǊƻƴƳŜƴǘǎέ ώ/ƻƘŜƴΣ Berdugo (01)]  
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ÅOM-LSA Algorithm 

Block diagram: 

Additive noise model: 
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ÅOM-LSA Algorithm 

Drawback: transient spectrum is fast varying and estimated as 

speech. 

Example: 

 

 OMLSA input:  OMLSA output: 
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ÅProposed Algorithm 
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Additive noise and transient model:                                          . 

Estimate transient spectrum using modified version of OMLSA. 

Add the transient spectrum estimation as a new input for OMLSA 

filter. 
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