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This Liaison Statement is organized into 2 sections as follows:

1. Generic Voice Activity Detector 
2. Generic Music Detector
Generic Voice Activity Detector

ITU-T SG16 discussed at their meeting (26 July – 5 August 2005) the feasibility of a possible new work item on a generic voice activity detector (VAD) which could be used with any audio codec, including both narrowband and wideband codecs, and codecs which do not have a currently standardized VAD.  The proposed applications include both wired and wireless environments.

The original proposal (COM 16 – D 184) is attached for your information. The discussion in SG16 mentioned possible applications including silence compression, indexing and searching in stored audio, and mode selection (speech/music).
ITU-T SG16 would like to collect information from the relevant standardization bodies before deciding whether to launch a new work item.  We would like your views on the feasibility of such a project, the value of such a standard if completed, and possible minimum performance requirements.

In particular, ITU-T SG16 requests your input on the following aspects:

· possible application scenarios associated with a generic VAD,

· the implications of a generic VAD on speech transmission aspects, such as speech quality,

· constraints you see from systems for speech transmission point of view, such as bandwidth,

· performance requirements of such a new VAD project,

· value of a possible new VAD project,

· associated issues, among others silence handling in speech transmission or further VAD applications (e.g. speech storage).

· should such a work item address a complete silence suppression scheme, i.e., VAD and CNG?

· any further aspects you may find relevant in the presented context.

ITU-T SG16 kindly requests you to give guidance to Q.23/16 on the above mentioned aspects. We would appreciate receiving this feedback in time for our SG16 next meeting, to be held in April 2006.

Generic Music Detector
ITU-T SG16 also discussed at their meeting (26 July – 5 August 2005) the feasibility of a possible new work item on music detection module, which can be used for improving music handling in communication systems.

The original proposal addressed adding music detection capability to the VAD operation to improve music representation in speech and audio communication systems that include silence compression scheme, but the discussion has mentioned other and possibly broader applications.

ITU-T SG16 would like to collect information from the relevant standardization bodies before deciding whether to launch a new work item.  We would like your views on the feasibility of such a project, the value of such a standard if completed, and possible minimum performance requirements.

In particular, ITU-T SG16 requests your input on the following aspects:

· possible application scenarios associated with a music detector,

· the implications of a music detection on speech and audio transmission aspects, such as audio and speech quality,

· constraints you see from systems for speech and audio transmission point of view, such as bandwidth,

· performance requirements of such a new music detection project,

· value of a possible new music detection project,

· any further aspects you may find relevant in the presented context.

ITU-T SG16 kindly requests 3GPP TSG SA WG4, 3GPP TSG SA WG1, 3GPP2 TSG A WG2, 3GPP2 TSG C, ETSI STQ to give guidance to SG16 on the above mentioned aspects. We would appreciate receiving this feedback in time for our next meeting, to be held in April 2006.
Attachment:
COM 16 – D 184 “Need for a new work item for a robust, generic Voice Activity Detector”
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Abstract

This contribution discusses some of the shortcomings of existing VAD solutions and proposes that a new work item be started in Q.10/16 for standardization of a robust, generic (codec-independent) Voice Activity Detection (VAD) module. We believe that such a solution can be effectively re-used for existing and new standards, which will save the effort of re-designing a new VAD solution every time a new vocoder is standardized.
Introduction

Voice Activity Detection (VAD) plays a major role in achieving low bit rate in most of the widely deployed vocoders, e.g. G.729, both in wireless as well as wired networks.  Basically VAD is a two-class classifier, which makes two types of errors during classification: 1) Error of misclassifying speech frames as non-speech (type I), and 2) Error of misclassifying non-speech frames as speech frames (type II).  The first type of error, also known as false rejection, results in degradation in the speech quality whereas the second type of error directly results in loosing bandwidth savings, leading to bandwidth inefficiency.  An ideal VAD should minimize both types of errors in realistic testing environments as far as possible.  Another point worth noting here is that speech quality not only depends on number of misclassification errors, but also on time location of these errors. For example, making an error in transition regions (speech onset and offset regions) can be very costly in terms of overall speech quality.  Extra measures should be taken in order to minimize such errors that lead to degraded speech quality.

Short-comings of existing VAD techniques 

There have been many problems reported earlier on G.729B VAD [1][2].  Test results show that this VAD suffers not only from very high misclassification of speech frames as non-speech frames, but also from misclassification of noise frames as speech frames.  This results in poor quality as well as poor bandwidth efficiency.  For example, on TIA-IS-727 test cases, G.729B shows as high as 40% error rate of misclassifying speech frames as non-speech frames in various test conditions.  Many enhancements have been proposed for overcoming these problems by introducing a set of post processing steps over initial VAD decisions. But still, such enhancements do not guarantee reliable performance in clean as well as in noisy background conditions; most of the enhancements are actually based on re-tuning heuristic parameters on a given set of test vectors to minimise type I errors, but at the cost of allowing more type II errors [3]. Also, these test cases may not be a good representation of real scenarios where system is finally going to be deployed.  It is worth noting that one can always reduce type I errors at the cost of type II errors, i.e., we can always tune VAD in such a way that misclassification of  speech frames as non-speech frames reduces almost to zero by allowing more non-speech frames to be misclassified as speech frames.  This way we can achieve a very good speech quality but at the cost of loosing the bandwidth savings. Moreover, existing VAD solutions are codec-dependent. A lot of effort is required in designing and tuning each of these VAD solutions specific to a particular codec in spite of their basic functionality being the same, i.e., to give voiced and unvoiced decisions for successive DTX operations. This indicates a need for a generic, robust VAD solution which can be integrated with any existing or soon-to-be-adopted standards, including the new G.729EV, and which has low misclassification error rates in realistic environments.  We also believe that a Minimum Performance Specification (MPS) should be freshly defined for standardizing the method of measurement and validation of performance requirements for such a VAD solution. It should include the test conditions (types of noises, SNR levels, speech levels) which are representative of real scenarios for both wired as well as wireless networks.

Dealing with noise robustness issue in VAD

A noise suppression pre-processor can be included along with VAD to make it more robust under diverse noisy environments. Time domain as well as frequency domain features can be incorporated to make VAD decisions more reliable. Parameters such as signal-to-noise ratio (SNR) can also be incorporated for making the decisions adaptable to background conditions.

Conclusion
In this contribution, we discussed a great need for opening a new work item to develop a robust, generic VAD solution that can be widely deployed and integrated with low bit rate codecs for DTX mode of operation. We recommend that Q.10/16 start a new work-item for standardizing a better, codec-independent, and robust VAD solution. We believe that such a solution will require a thorough investigation and optimization across a variety of conditions, but it can then be effectively re-used for existing and new standards; this will save the effort of re-designing a new VAD solution every time a new vocoder is standardized.
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