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File: gen‑lic.txt

              ITU-T SOFTWARE TOOLS' GENERAL PUBLIC LICENSE

   This "General Public License" is published in the Annex 1 of the

   ITU-T Recommendation on "SOFTWARE TOOLS FOR HOMOGENITY OF RESULTS

   IN THE STANDARDIZATION PROCESS OF SPEECH AND AUDIO CODERS",

   published in Geneva, 1993.

   TERMS AND CONDITIONS

   1. This License Agreement applies to any module or other work

   related to the ITU-T Software Tool Library, and developed by the

   User's Group on Software Tools. The `Module', below, refers to any

   such module or work, and a `work based on the Module' means either

   the Module or any work containing the Module or a portion of it,

   either verbatim or with modifications.  Each licensee is addressed

   as `you'.

   2. You may copy and distribute verbatim copies of the Module's

   source code as you receive it, in any medium, provided that you

   conspicuously and appropriately publish on each copy an appropriate

   copyright notice and disclaimer of warranty; keep intact all the

   notices that refer to this General Public License and to the

   absence of any warranty; and give any other recipients of the

   Module a copy of this General Public License along with the Module.

   You may charge a fee for the physical act of transferring a copy.

   3. You may modify your copy or copies of the Module or any portion

   of it, and copy and distribute such modifications under the terms

   of Paragraph 1 above, provided that you also do the following:

       o  cause the modified files to carry prominent notices stating

          that you changed the files and the date of any change; and

       o  cause the whole of any work that you distribute or publish,

       that in whole or in part contains the Module or any part

       thereof, either with or without modifications, to be licensed

       at no charge to all third parties under the terms of this

       General Public License (except that you may choose to grant

       warranty protection to some or all third parties, at your

       option).

       o  If the modified module normally reads commands interactively

       when run, you must cause it, when started running for such

       interactive use in the simplest and most usual way, to print or

       display an announcement including an appropriate copyright

       notice and a notice that there is no warranty (or else, saying

       that you provide a warranty) and that users may redistribute

       the module under these conditions, and telling the user how to

       view a copy of this General Public License.

       o  You may charge a fee for the physical act of transferring a

       copy, and you may at your option offer warranty protection in

       exchange for a fee.

   Mere aggregation of another independent work with the Module (or

   its derivative) on a volume of a storage or distribution medium

   does not bring the other work under the scope of these terms.

   4.  You may copy and distribute the Module (or a portion or

   derivative of it, under Paragraph 2) in object code or executable

   form under the terms of Paragraphs 1 and 2 above provided that you

   also do one of the following:

       o  accompany it with the complete corresponding machine-

       readable source code, which must be distributed under the terms

       of Paragraphs 1 and 2 above; or,

       o  accompany it with a written offer, valid for at least three

       years, to give any third party free (except for a nominal

       charge for the cost of distribution) a complete machine-

       readable copy of the corresponding source code, to be

       distributed under the terms of Paragraphs 1 and 2 above; or,

       o  accompany it with the information you received as to where

       the corresponding source code may be obtained.  (This

       alternative is allowed only for noncommercial distribution and

       only if you received the module in object code or executable

       form alone.) 

   Source code for a work means the preferred form of the work for

   making modifications to it.  For an executable file, complete

   source code means all the source code for all modules it contains;

   but, as a special exception, it need not include source code for

   modules which are standard libraries that accompany the operating

   system on which the executable file runs, or for standard header

   files or definitions files that accompany that operating system.

   5.  You may not copy, modify, sublicense, distribute or transfer

   the Module except as expressly provided under this General Public

   License. Any attempt otherwise to copy, modify, sublicense,

   distribute or transfer the Module is void, and will automatically

   terminate your rights to use the Module under this License. 

   However, parties who have received copies, or rights to use copies,

   from you under this General Public License will not have their

   licenses terminated so long as such parties remain in full

   compliance.

   6.  By copying, distributing or modifying the Module (or any work

   based on the Module) you indicate your acceptance of this license

   to do so, and all its terms and conditions.

   7.  Each time you redistribute the Module (or any work based on the

   Module), the recipient automatically receives a license from the

   original licensor to copy, distribute or modify the Module subject

   to these terms and conditions.  You may not impose any further

   restrictions on the recipients' exercise of the rights granted

   herein.

   8.  The ITU-T may publish revised and/or new versions of this

   General Public License from time to time.  Such new versions will

   be similar in spirit to the present version, but may differ in

   detail to address new problems or concerns.

   Each version is given a distinguishing version number. If the

   Module specifies a version number of the license which applies to

   it and `any later version', you have the option of following the

   terms and conditions either of that version or of any later version

   published by the ITU-T. If the Module does not specify a version

   number of the license, you may choose any version ever published by

   the ITU-T.

   9.  If you wish to incorporate parts of the Module into other free

   modules whose distribution conditions are different, write to the

   author to ask for permission.  For software which is copyrighted by

   the ITU-T, write to the ITU-T Secretariat; exceptions may be made

   for this. This decision will be guided by the two goals of

   preserving the free status of all derivatives of this free software

   and of promoting the sharing and reuse of software generally.

   NO WARRANTY

   10. BECAUSE THE MODULE IS LICENSED FREE OF CHARGE, THERE IS NO

   WARRANTY FOR THE MODULE, TO THE EXTENT PERMITTED BY APPLICABLE LAW. 

   EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS

   AND/OR OTHER PARTIES PROVIDE THE MODULE `AS IS' WITHOUT WARRANTY OF

   ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED

   TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

   PARTICULAR PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND

   PERFORMANCE OF THE MODULE IS WITH YOU.  SHOULD THE MODULE PROVE

   DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR

   OR CORRECTION.

   11. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN

   WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY

   MODIFY AND/OR REDISTRIBUTE THE MODULE AS PERMITTED ABOVE, BE LIABLE

   TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR

   CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE

   THE MODULE (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING

   RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR

   A FAILURE OF THE MODULE TO OPERATE WITH ANY OTHER MODULES), EVEN IF

   SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF

   SUCH DAMAGES.

   END OF TERMS AND CONDITIONS

File: DescDb.c.

/*

**

**   This code is a part of the ETSI Technical Specification 06.77,

**   Digital cellular telecommunications system (Phase 2+);

**   Minimum Performance Requirements for Noise Suppresser Application to the AMR Speech Encoder

**

*/

/*

       =============================================================

       COPYRIGHT NOTE: This source code, and all of its derivations,

       is subject to the "CCITT General Public License". Please have

       it  read  in    the  distribution  disk,   or  in  the  CCITT

       Recommendation G.191 on "SOFTWARE TOOLS FOR SPEECH AND  AUDIO 

       CODING STANDARDS".

       =============================================================

*/

/*

**

**   OBJECTIVE MEASURES FOR CHARACTERISATION OF AMR/NS SOLUTIONS

**

**

**   MODULE:         DescDb.c, data structures for the characterisation

**                     of the speech sample database

**   ORIGINAL BY:    

**      Beghdad Ayad     Nokia Research Center    Finland

**      Erkki Paajanen   Nokia Research Center    Finland

**   DATE:           19/Jan/2001
**   RELEASE:        1.00
**   FUNCTIONS:      none

**   PROTOTYPES:     no functions

**   NOTES:          The data structures in this file need to be tailored to

**                   cover the speech database to be used in the subjective testing

**                   of the AMR/NS solution under study to enable the computation

**                   of the objective measures over the same material in car and

**                   street noise conditions. The example data structures provided

**                   the original version of this file describe the relevant

**                   conditions of the AMR/NS selection phase subjective tests.

**

**

**   MODIFICATION HISTORY:

**      15/Jun/00 v0.90 Release for inclusion in ETSI TS 06.77.   <erkki.paajanen@nokia.com>
**      19/Jan/01 v1.00 CR release: Inclusion of "CCITT General Public License" terms.

**                                                                <erkki.paajanen@nokia.com>

**

**

*/

/*

** Copyright (c) 1999-2001 Nokia Corporation

*/

<unchanged rows deleted>

File: main.c

/*

**

**   This code is a part of the ETSI Technical Specification 06.77,

**   Digital cellular telecommunications system (Phase 2+);

**   Minimum Performance Requirements for Noise Suppresser Application to the AMR Speech Encoder

**

*/

/*

       =============================================================

       COPYRIGHT NOTE: This source code, and all of its derivations,

       is subject to the "CCITT General Public License". Please have

       it  read  in    the  distribution  disk,   or  in  the  CCITT

       Recommendation G.191 on "SOFTWARE TOOLS FOR SPEECH AND  AUDIO 

       CODING STANDARDS".

       =============================================================

*/

/*

**

**   OBJECTIVE MEASURES FOR CHARACTERISATION OF AMR/NS SOLUTIONS

**

**

**   MODULE:         main.c, main program for the computation of the

**                     objective measures for the characterisation of NS performance

**   ORIGINAL BY:    

**      Beghdad Ayad     Nokia Research Center    Finland

**      Erkki Paajanen   Nokia Research Center    Finland

**   DATE:           19/Jan/2001
**   RELEASE:        1.00
**   FUNCTIONS:      main .............. initialisation of data structures, management of I/O

**                                       files, calling of Process to compute objective

**                                       measures, calculation of statistics on objective

**                                       measures and organising and writing of report

**                   NextFile .......... find and return next file in claimed speech database

**   PROTOTYPES:     in main.c

**

**

**   MODIFICATION HISTORY:

**      15/Jun/00 v0.90 Release for inclusion in ETSI TS 06.77.   <erkki.paajanen@nokia.com>

**      19/Jan/01 v1.00 CR release: Inclusion of "CCITT General Public License" terms.

**                                                                <erkki.paajanen@nokia.com>

**

**

*/

/*

** Copyright (c) 1999-2001 Nokia Corporation

*/

#include <assert.h>

#include <stdlib.h>

#include <stdio.h>

#include <string.h>

#include <math.h>

#include "main.h"

/*---------------------------------------------------------------------------

 *                              Constants

 *--------------------------------------------------------------------------*/

#define FILENAME_SIZE                (29+strlen(DATABASE_ROOT))

 /*---------------------------------------------------------------------------

 *                                Types

 *--------------------------------------------------------------------------*/

typedef struct {

   NoiseType  noise;

   int        total;

} StatNoise;

/*---------------------------------------------------------------------------

 *                                Functions

 *--------------------------------------------------------------------------*/

char *NextFile(FileDesc *);

extern char *cond_name[];

/*---------------------------------------------------------------------------

 *                                Data

 *--------------------------------------------------------------------------*/

static char *gender[]={"f", "m"};

static char CleanSpeechName[200];

static char NoisySpeechName[200];

static char AmrOutputName[200];

static char AmrNsOutputName[200];

typedef enum {

   TEST = 1,

   READ_AND_CALCULATE,

   PROCESS_AND_DELETE,

   PROCESS_AND_STORE

} RunMode;

/*---------------------------------------------------------------------------

        int main(int argc, char *argv[])

            ====

        Description:

        ~~~~~~~~~~~~

        Initialises all data structures needed for the NS objective measures,

        handles speech file control, calls 'Process' to optionally process the

        AMR speech codec and the AMR/NS solution on the speech database and

        always to compute the NS objective measures on the speech database, and

        organises and produces a report on the objective measure results.

        Arguments:

        ~~~~~~~~~~

        Name:        I/0: Type:  Use:

        argc          I   int    Number of arguments (including program name)

        argv          I   char * Table of main program argument strings

        Return value:

        ~~~~~~~~~~~~~

        Returns zero on successful exit and a non-zero value on unsuccessful exit.

        Functions used:        NextFile

        ~~~~~~~~~~~~~~~        Process

        Prototype:             none

        ~~~~~~~~~~

        Author:                Beghdad Ayad     Nokia Research Center   Finland

        ~~~~~~~                Erkki Paajanen   Nokia Research Center   Finland

                               <erkki.paajanen@nokia.com>
        Modification history:

        ~~~~~~~~~~~~~~~~~~~~~

        Date         Version   Description

        07/Jun/00    0.10      Preliminary version for review in SMG11

                               <erkki.paajanen@nokia.com>

        19/Jan/00    1.00      CR release for TS 06.77.

                               <erkki.paajanen@nokia.com>

 *--------------------------------------------------------------------------*/

/*

** Copyright (c) 1999-2001 Nokia Corporation

*/

int main(int argc, char *argv[])

{

<unchanged rows deleted>

}

/*---------------------------------------------------------------------------

        char *NextFile(FileDesc *desc)

              ========

        Description:

        ~~~~~~~~~~~~

        Return next file information in the list claimed in DescDb.c, either by

        the next filename returning within the group of preprocessed file

        descriptions or by moving to the next group of preprocessed file descriptors.

        Arguments:

        ~~~~~~~~~~

        Name:        I/0: Type:    Use:

        desc          I   FileDesc File descriptor, or table of information records

                                   of sample files in database.

        Return value:

        ~~~~~~~~~~~~~

        Returns next file description in the descriptor structure, or zero if

        no file is found.

        Functions used:        none

        ~~~~~~~~~~~~~~~

        Prototype:             in main.c (this file)

        ~~~~~~~~~~

        Author:                Beghdad Ayad     Nokia Research Center   Finland

        ~~~~~~~                Erkki Paajanen   Nokia Research Center   Finland

                               <erkki.paajanen@nokia.com>
        Modification history:

        ~~~~~~~~~~~~~~~~~~~~~

        Date         Version   Description

        07/Jun/00    0.10      Preliminary version for review in SMG11

                               <erkki.paajanen@nokia.com>

        19/Jan/00    1.00      CR release for TS 06.77.

                               <erkki.paajanen@nokia.com>

 *--------------------------------------------------------------------------*/

/*

** Copyright (c) 1999-2001 Nokia Corporation

*/

char *NextFile(FileDesc *desc)

{

<unchanged rows deleted>

}

File: main.h

/*

**

**   This code is a part of the ETSI Technical Specification 06.77,

**   Digital cellular telecommunications system (Phase 2+);

**   Minimum Performance Requirements for Noise Suppresser Application to the AMR Speech Encoder

**

*/

/*

       =============================================================

       COPYRIGHT NOTE: This source code, and all of its derivations,

       is subject to the "CCITT General Public License". Please have

       it  read  in    the  distribution  disk,   or  in  the  CCITT

       Recommendation G.191 on "SOFTWARE TOOLS FOR SPEECH AND  AUDIO 

       CODING STANDARDS".

       =============================================================

*/

/*

**

**   OBJECTIVE MEASURES FOR CHARACTERISATION OF AMR/NS SOLUTIONS

**

**

**   MODULE:         main.h, global and main level constant data definitions,

**                     data type definitions and function prototypes

**   ORIGINAL BY:    

**      Beghdad Ayad     Nokia Research Center    Finland

**      Erkki Paajanen   Nokia Research Center    Finland

**   DATE:           19/Jan/2001
**   RELEASE:        1.00
**   FUNCTIONS:      none

**   PROTOTYPES:     no functions

**   NOTES:          The delay definitions (AMR_DELAY, AMRNS_DELAY) below have to be adjusted

**                   for the studied AMR/NS solution to correspond the algorithmic delay in

**                   samples of the AMR speech codec without NS and the AMR speech codec

**                   together with the NS solution, respectively.

**                   Also, the data structures (NoiseType) and path definitions in this file

**                   need to be tailored to cover the speech database and the AMR speech

**                   codec and AMR/NS solution programs to be used in the subjective testing

**                   of the AMR/NS solution under study to enable the computation

**                   of the objective measures over the same material in car and

**                   street noise conditions. The example data provided the original

**                   version of this file describe the relevant conditions of the

**                   AMR/NS selection phase subjective tests.

**

**

**   MODIFICATION HISTORY:

**      15/Jun/00 v0.90 Release for inclusion in ETSI TS 06.77.   <erkki.paajanen@nokia.com>
**      19/Jan/01 v1.00 CR release: Inclusion of "CCITT General Public License" terms.

**                                                                <erkki.paajanen@nokia.com>

**

**

*/

/*

** Copyright (c) 1999-2001 Nokia Corporation

*/

<unchanged rows deleted>

File: process.c

/*

**

**   This code is a part of the ETSI Technical Specification 06.77,

**   Digital cellular telecommunications system (Phase 2+);

**   Minimum Performance Requirements for Noise Suppresser Application to the AMR Speech Encoder

**

*/

/*

       =============================================================

       COPYRIGHT NOTE: This source code, and all of its derivations,

       is subject to the "CCITT General Public License". Please have

       it  read  in    the  distribution  disk,   or  in  the  CCITT

       Recommendation G.191 on "SOFTWARE TOOLS FOR SPEECH AND  AUDIO 

       CODING STANDARDS".

       =============================================================

*/

/*

**

**   OBJECTIVE MEASURES FOR CHARACTERISATION OF AMR/NS SOLUTIONS

**

**

**   MODULE:         process.c, functions for the processing of the speech database samples

**                     by the AMR speech codec and AMR/NS solution and the computation of the

**                     objective measures for the characterisation of NS performance

**   ORIGINAL BY:    

**      Beghdad Ayad     Nokia Research Center    Finland

**      Erkki Paajanen   Nokia Research Center    Finland

**   DATE:           19/Jan/2001
**   RELEASE:        1.00
**   FUNCTIONS:      Process ........... processing of input speech file by AMR and AMR/NS,

**                                       calling of ObjMeasRes for objective measures,

**                                       routing objective measure results to calling function

**                   ObjMeasRes ........ computation of objective SNRI and NPLR measures for

**                                       input speech sample using clean speech reference,

**                                       AMR speech codec output and AMR/NS solution output

**   PROTOTYPES:     in main.h

**

**

**   MODIFICATION HISTORY:

**      15/Jun/00 v0.90 Release for inclusion in ETSI TS 06.77.   <erkki.paajanen@nokia.com>

**      19/Jan/01 v1.00 CR release: Inclusion of "CCITT General Public License" terms.

**                                                                <erkki.paajanen@nokia.com>

**

**

*/

/*

** Copyright (c) 1999-2001 Nokia Corporation

*/

<unchanged rows deleted>

/*---------------------------------------------------------------------------

        Report *Process(int run_mode, char *CleanFilename, char *NoisyFilename,

                ======= char *AmrFilename, char *AmrNsFilename, char *AmrMode)

        Description:

        ~~~~~~~~~~~~

        First checks existence of files claimed in DescDb.c, then according to

        control argument 'run_mode', either

         - (1) produces dummy report

         - (2) assuming processed files to exist, calls ObjMeasRes for the computation

           of the objective NS measures

         - (3) processes AMR and AMR/NS output in temporary files and calls ObjMeasRes

         - (4) processes and stores AMR and AMR/NS output and calls ObjMeasRes

        Arguments:

        ~~~~~~~~~~

        Name:        I/0: Type:  Use:

        run_mode      I   int    Mode of operation

        CleanFilename I   char * File name for clean speech reference

        NoisyFilename I   char * File name for noisy speech

        AmrFilename   I   char * File name for AMR speech codec output

        AmrNsFilename I   char * File name for AMR/NS solution output

        AmrMode       I   char * AMR speech codec mode to be used.

        Return value:

        ~~~~~~~~~~~~~

        Returns the data structure (Report) comprising the necessary data for the

        computed objective NS measures.

        Functions used:        ObjMeasRes

        ~~~~~~~~~~~~~~~

        Prototype:             in main.h

        ~~~~~~~~~~

        Author:                Beghdad Ayad     Nokia Research Center   Finland

        ~~~~~~~                Erkki Paajanen   Nokia Research Center   Finland

                               <erkki.paajanen@nokia.com>
        Modification history:

        ~~~~~~~~~~~~~~~~~~~~~

        Date         Version   Description

        07/Jun/00    0.10      Preliminary version for review in SMG11

                               <erkki.paajanen@nokia.com>

        19/Jan/00    1.00      CR release for TS 06.77.

                               <erkki.paajanen@nokia.com>

 *--------------------------------------------------------------------------*/

/*

** Copyright (c) 1999-2001 Nokia Corporation

*/

Report *Process(int run_mode, char *CleanFilename, char *NoisyFilename,

                char *AmrFilename, char *AmrNsFilename, char *AmrMode)

{

<unchanged rows deleted>

}

/*---------------------------------------------------------------------------

        Report *ObjMeasRes(char *CleanFilename, char *AmrFilename, char *AmrNsFilename)

                ==========

        Description:

        ~~~~~~~~~~~~

        First determines the active speech level in the clean speech reference

        using the ITU-T P.56 Speech Voltmeter. Next classifies the frames in the

        clean speech reference into speech of high, medium and low power, noise

        in vicinity of speech and those belonging to none of these categories.

        Finally, computes two objective measures for the characterisation

        of noise suppresser performance in the given noisy speech file through a

        comparison of the AMR/NS output on the noisy speech to the AMR output on the

        same noisy speech using the above frame classification. The two measures are:

        1. SNRI, signal-to-noise ratio (SNR) improvement, representing the enhancement

           of the ratio of the average power in the speech frames to the average

           power in the noise frames. This measure is computed both separately in the

           high, medium and low power speech classes (SNRI_h, SNRI_m, SNRI_l,

           respectively) and as an overall measure (SNRI).

        2. NPLR, noise power level reduction, representing the reduction of the

           average power in the frames classified as noise in the vicinity of speech.

        Arguments:

        ~~~~~~~~~~

        Name:        I/0: Type:  Use:

        CleanFilename I   char * File name for clean speech reference

        AmrFilename   I   char * File name for AMR speech codec output

        AmrNsFilename I   char * File name for AMR/NS solution output

        Return value:

        ~~~~~~~~~~~~~

        Returns the data structure (Report) comprising the necessary data for the

        computed objective NS measures.

        Functions used:        init_speech_voltmeter (P.56), speech_voltmeter (P.56)

        ~~~~~~~~~~~~~~~

        Prototype:             in process.c (this file)

        ~~~~~~~~~~

        Author:                Beghdad Ayad     Nokia Research Center   Finland

        ~~~~~~~                Erkki Paajanen   Nokia Research Center   Finland

                               <erkki.paajanen@nokia.com>
        Modification history:

        ~~~~~~~~~~~~~~~~~~~~~

        Date         Version   Description

        07/Jun/00    0.10      Preliminary version for review in SMG11

                               <erkki.paajanen@nokia.com>

        19/Jan/00    1.00      CR release for TS 06.77.

                               <erkki.paajanen@nokia.com>

 *--------------------------------------------------------------------------*/

/*

** Copyright (c) 1999-2001 Nokia Corporation

*/

Report *ObjMeasRes(char *CleanFilename, char *AmrFilename, char *AmrNsFilename)

{

<unchanged rows deleted>

}
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