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This document describes the recommendation criteria for the default codec for speech enabled services (SES). As a result of further databases the recommenadtion scheme was extended.
1. Introduction

The goal of this document is to define recommendation criteria for finding the default codec for speech enabled services.  Only codecs, which meet the design criteria defined in [2] are considered for recommendation. The recommendation criteria are based on speech recognition performance score from a codec evaluation within a testing framework. This framework is described in the test and processing plan [1]. Furtermore an overall metric is defined which weights all individual scores and calculates an overall performance score for each codec (see chapter 6). 

While codec part is open for recommendation, the server part and the evaluation databases are fixed within the framework (see [1] for further details).

In the following sections the general and specific performance requirements for the recommendation of a default codec are defined.

2. General requirements

2.1. Range of languages
The default codec for speech enabled services  shall be suitable for use with all the major languages of the world.. For practical reasons of resources and database availability it is not possible to test this requirement for all languages, but the codecs will be tested on a range of available languages. The codecs should not contain algorithm components that would be expected to give poor performance in other languages.

2.2. Range of noise environments
The default codec will be suitable for use in a range of background noises that are typical of the environments where mobile terminals are used. 

2.3. Compatibility with back-end recognisers

The default codec  will be suitable for use with recognisers based on Hidden Markov Model  (HMM) technologies. It will be suitable for use with both whole-word and sub-word based HMM systems. 
2.4.  Source datarate requirements
If two codecs give the same recognition perfomance the codec with the lower datarate will be preferred. 

3. Specific Requirements

The performance requirements are evaluated with the TI-Digits database with artificially added noise (Aurora 2) and the 5 speechDat Car databases of Aurora 3 which are described in [1]. 

3.1. Compression

The combined process of compression and decompression should not result in a significant degradation in recognition performance. 

For operational deployment a optimzed system for SES will include codec and compression in combination. Performance of the codec will therefore be measured in this way and there is no separate requirement placed on the performance of the compression block alone.  During performance evaluations model training will also be performed with compressed features.
3.2. Channel error resilience (preliminary subject to consultations with experts)

The channel error resilience is measured as the drop in performance relative to the errorfree channel and the error mitigation off. The specific tests are for Aurora-2 multi-condition training (average performance over all test sets and average performance at 20dB SNR) and the SpeechDat-Car Italian database (one of 5 Aurora 3 databases) well-matched training and testing. 

For each case the performance degradation must not exceed the values given in table  below. for the given frame erasure rates. The distribution of the frame erasure rate has to be specified.

	Test
	Frame Erasure Rate



	
	1 % 
	2 %
	5 % 
	10 %

	Aurora 2 multi -condition training -  full test set
	tbd
	Tbd
	tbd
	tbd

	Aurora 2 multi -condition training – 20dB SNR test
	tbd
	Tbd
	tbd
	tbd

	SDC Italian well-matched
	tbd
	Tbd
	tbd
	tbd


Table 3: Maximum performance degradation in erroneous channels 

3.3. Minimum Performance requirement

To ensure that the recommended codec meets the requirements of systems in real applications a minimum requirement is set. The following tests are specified:

· Aurora 2 database with multicondition training and SNR levels fom 10- 20 dB

· Aurora 3 database with well matched training and test when averaged over the five languages. 

The recognition accuracy in terms of word error rate for each test must not be lower than  90 %. 

4. Recommendation criteria

The recognition results from all databases are put into a spreadsheet which sums up the weighted results and calculates an overall mean word error rate. 

The codec with the best overall absolute recognition accuracy in terms of word error rate will be recommended as the default codec for SES.

A spreadsheet will be provided for calculation of the overall recognition score (see chapter 6)

In order to combine the results from the different databases the following weighting scheme is suggested: 

a) all databases are weigthed with the same weight (see table 1)
(each language is considered separately)
The weighting scheme has to be discussed and agreed
	Database
	English
	Chinese
	Italian
	Spanish
	German
	Finnish

	Danish

	Weight

	1/7
	1/7
	1/7
	1/7
	1/7
	1/7
	1/7


Table 1: Weighting of Performance results from each database
b) If a  database contains several testsets a weighting is defined  for each test set within the database. For Aurora 2 and Aurora 3 these weightings 
are:
	Database
	Aurora 2
	Aurora 3

	Test Set 


	Set A 1)
	Set B 1)
	Set C
1)
	WM 

	MM


	HM  


	weight of the test set
	40 %
	40 % 
	20 %
	40 % 
	35 %
	25 %


Table 2: Weighting scheme within the datanbases Aurora 2 and Aurora 3
1) Recognition accuracy for Aurora test sets is the mean of results for clean and multicondtion training
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6. Performance metric for calculation of overall score

Performance metric will be updated after SA4 SWG SQ has agreed upon a weighting scheme.
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