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Introduction

This document describes MATRA NORTEL COMMUNICATIONS solution for ETSI Adaptative Multi‑Rate Noise Suppression selection phase. The first part details what are the inputs and outputs of the noise suppressor, how the embeded solution is integrated into the AMR coder, and the differences between embeded and stand-alone solution. The second part is a brief description of the Non linear Spectral Substraction algorithm used in MNC solution.

1. Inputs and outputs

1.1 Frame manipulation

The input speech signal is split into frames of 160 samples long (called 

 ; 

 is sample number i of input frame number n). Because the noise reduction algorithm works in the frequential domain, its input must be a 256 samples long frame (called 

 ; 

 is sample number i of frame to be processed number n). The output of the noise reduction is also a 256 samples long frame (called 

 ; 

 is sample number i of processed frame number n). Stand-alone and embeded solutions differ from one another in the length of their output speech signal frame (the frame is called 

 ; 

 is sample number i of output frame number n). Length is 160 in the former, 320 in the latter.

The following figure sums up the notations previously used :




Figure 1
The input processing is described by the formula : 

. It does not introduce any delay. The NR processing also (see 2.Non-linear Spectral Substraction). Only the output processing introduces an algorithmic delay (10.75 ms for stand-alone and 2 ms for embeded solution).

There is no differences in quality between stand-alone and embeded solution.

1.2 Stand alone

The stand-alone solution processes the speech samples before the AMR encoder. Its output is written into « new_speech » buffer before pre-processing.




The algorithmic delay is 86 samples (10.75ms).

1.3 Embeded

The embeded solution input is taken from buffer « new_speech » after pre-processing :




Its output is the whole buffer old_speech which is 320 samples long :




The algorithmic delay is 16 samples (2ms).

1.4 Voice Activity Detector

Whatever the solution stand-alone or embeded, the NR process establishes -for its internal use- wether there is voice activity or not in current frame. The voice activity state is a binary variable ; its two possible values are NOISE and SIGNAL. This variable could be used outside the noise reduction by the DTX mechanism of the encoder.

2. Non-linear Spectral Substraction

Figure 2 shows a decomposition of NR processing. The input frame is converted into frequency domain using a FFT-256 algorithm. The frame is then filtered (in frequency domain). The filter used is generated by the noise modeling unit which takes its inputs from temporal and frequential data. After filtering, the frame is converted back to time domain.

As it was previously noted, it is now obvious that the NR processing does not introduce any algorithmic delay.




Figure 3
2.1 Spectral substraction

The spectral substraction algorithm makes the assumption that the noise level is low compared to the signal level. With that assumption, noise substraction can be made in module, the phase difference between the signal and the noise is not taken into account.

For each frequency f, an attenuation factor is computed :
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 the signal module, 

 the noise module and 

 the filter value (at frequency f).

The choice of applying or not filter factor 

 to signal 

is based upon the voice activity state and other temporal variables.

2.2 Noise modeling

Noise model is the vector 

 which is updated with 

 depending on the voice activity state.

2.3 Voice activity

Voice activity detector is an automaton which state changes every frame according to energy variation on the signal and in the noise.
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