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This contribution updates the in [1] proposed tool for measuring the correctness of the rate-switching feature of a CuT. The updates were made according to the comments at the SA4#74 meeting:

· Overhauled command line options

· Added option to store rate mismatches in an extra file
While looking at the command line options it was found that the current syntax was not flexible enough and therefore a different command line parsing using command line parameters in typical UNIX style was introduced. It should be noted that this change requires adaptations in existing scripts for objective evaluation.

The new usage of the tool is as follows:

usage: afr_br [OPTIONS] G192FILE

  OPTIONS:

   -a              AMR format instead of G.192

   -s SID_SIZE     one valid SID frame size in bits (up to five)

   -f SID_FILE     file with valid SID frame sizes (up to five)

   -p PREAMBLE     number of preambel frames to skip

   -b BR_IN_FILE   input file which contains the bit rates as external input

   -v VAD_IN_FILE  input file which contains VAD decisions as external input

   -V VAD_OUT_FILE output file which contains VAD decisions based on SID sizes

   -o RESULT_FILE  output file which contains the textual result

   -O RESULT_BR_F  output file which contains the bit rate mismatches

Apart from those beautifications, the source also noticed some problematic test points, which cannot be verified with the tool so far. Those test points are related to the 5.9VBR modes, where the rates 2.0, 2.8, 4.0, 5.6, 7.2, 8.0 kb/s are allowed. At the same time, some of these rates can be used as SID frame sizes. The tool is not able to distinguish between those frames and is therefore not able to count the bit rate and AFR in the correct way. 
The source therefore fixed this issue by providing another command line option for an external VAD decision (in the same format as the output VAD decision) which could e.g. be provided optionally by the CuT encoders or by a non-VBR bit stream (if VAD is identical).

In addition it was found that the SID size verification was not functional, which was also addressed.

The final changes were some removed warnings.

[1] S4-130748: Proposed fix for verification of rate switching performance
A Source code of modified afr_br.c

/*  QUALCOMM Proprietary                                                      *
 *                                                                            *
 *  Copyright (C) 2012 QUALCOMM Incorporated.  All rights reserved.           *
 *                                                                            *
 *                                                                            *
 *  QUALCOMM Incorporated provides this material "AS IS" and without          *
 *  warranty of any kind. Any implied or statutory warranties, including, but *
 *  not limited to, the implied warranties of merchantability,                *
 *  noninfringement or fitness for a particular purpose, are disclaimed.      *
 *                                                                            *
 *                                                                            *
 *  This technology was exported from the United States in accordance         *
 *  with the Export Administration Regulations. Diversion contrary to         *
 *  U.S. law prohibited.                                                      *
 *                                                                            *
 *                                                                            *
 *  afr_br.c                                                                  *
 *                                                                            *
 *  Tool to calculate active frame rate and the average bit rate              *
 *  Contact:                                                                  *
 *    Venkatesh Krishnan                                                      *
 *    Qualcomm                                                                *
 *    venkatesh@qualcomm.com                                                  *
 *                                                                            *
 *  Changes:                                                                  *
 *  2013-07-02 Fraunhofer IIS                                                 *
 *    - introduced rate switching verification                                *
 *  2013-09-17 Fraunhofer IIS                                                 *
 *    - introduced command line parameters                                    *
 *    - fixed SID size checks                                                 *
 *    - introduced file IO for VAD input and result                           *
 *    - fixed warnings                                                       */
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#define GCTOOLCOMPAT                                            /* VAD file output format changed from text to binary */
#define G192_GOOD_FRAME         (unsigned short) 0x6B21         /* synchronization word of a "good" frame */
#define G192_BAD_FRAME          (unsigned short) 0x6B20         /* synchronization word of a "bad" frame */
#define AMR_FRAME_SIZE          250
#define TX_SPEECH               (0x0000)
#define TX_SID_FIRST            (0x0001)
#define TX_SID_UPDATE           (0x0002)
#define TX_NO_DATA              (0x0003)
#define MR475                   (0x0000)
#define MR515                   (0x0001)
#define MR59                    (0x0002)
#define MR67                    (0x0003)
#define MR74                    (0x0004)
#define MR795                   (0x0005)
#define MR102                   (0x0006)
#define MR122                   (0x0007)
#define MRDTX                   (0x0008)
#define RATE_BYTES              (4)
#define MAX_SID_FRAME_SIZES     (5)
#define MAX_SID_SIZE            (56)
#define MIN_SID_SIZE            (1)
static short read_next_switch(FILE * fp, unsigned long * bitrate) {
  int n;
  n = (int) fread(bitrate, RATE_BYTES, 1, fp);
  if (n != 1) {
    rewind(fp);
    n = (int) fread(bitrate, RATE_BYTES, 1, fp);
  }
  return n;
}
static short read_next_vad(FILE * fp, short * vad) {
  int n;
  n = (int) fread(vad, sizeof(short), 1, fp);
  return n;
}
short amrbits[9] = { 95, 103, 118, 134, 148, 159, 204, 244, 35 };
int amr_stats(FILE *fpntr, short *frame_size) {
  short frame[AMR_FRAME_SIZE];
  short frame_type, mode;
  if (fread(frame, sizeof(short), AMR_FRAME_SIZE, fpntr) == AMR_FRAME_SIZE) {
    frame_type = frame[0];
    mode = frame[245];
    switch (frame_type) {
      case TX_SID_FIRST:
      case TX_SID_UPDATE:
        mode = MRDTX;
        *frame_size = amrbits[mode];
        break;
      case TX_SPEECH:
        *frame_size = amrbits[mode];
        break;
      case TX_NO_DATA:
        *frame_size = 0;
        break;
      default:
        printf("Invalid frame_type!\n");
        return (-1);
    }
    return (1);
  }
  else {
    return (0);
  }
}
static void usage()
{
  fprintf( stdout,"usage: afr_br [OPTIONS] G192FILE\n" );
  fprintf( stdout,"  OPTIONS:\n" );
  fprintf( stdout,"   -a              AMR format instead of G.192\n" );
  fprintf( stdout,"   -s SID_SIZE     one valid SID frame size in bits (up to five)\n" );
  fprintf( stdout,"   -f SID_FILE     file with valid SID frame sizes (up to five)\n" );
  fprintf( stdout,"   -p PREAMBLE     number of preambel frames to skip\n");
  fprintf( stdout,"   -b BR_IN_FILE   input file which contains the bit rates as external input\n" );
  fprintf( stdout,"   -v VAD_IN_FILE  input file which contains VAD decisions as external input\n" );
  fprintf( stdout,"   -V VAD_OUT_FILE output file which contains VAD decisions based on SID sizes\n" );
  fprintf( stdout,"   -o RESULT_FILE  output file which contains the textual result\n" );
  fprintf( stdout,"   -O RESULT_BR_F  output file which contains the bit rate mismatches\n" );
  exit(-1);
}
int main(int argc, char *argv[]) {
  FILE *filepkt = NULL;
  FILE *f_sidsz = NULL;
  FILE *f_vadop = NULL;
  FILE *f_vadin = NULL;
  FILE *f_br = NULL;
  FILE *f_rsresult = NULL;
  FILE *f_result = stdout;
  int i = 0, j = 0;
  int active_frm_count = 0;
  int sid_frm_count = 0;
  int good_frame_count = 0;
  int bad_frame_count = 0;
  int nodata_frame = 0;
  int total_frames = 0;
  int incorrect_rate = 0;
  /* some flags */
  int countflag = 0;
  int amrformat = 0;
  double average_active_brate = 0.0;
  short frame_size;
  short syncword;
  int verbose = 0;
  int sid_sizes[MAX_SID_FRAME_SIZES], sid_sizes_count = 0, temp = 0;
  int skipframes = 0, skipframescount = 0;
  short bitrates[100], bitratecount[100], num_bit_rates = 0, found = -1;
#ifdef GCTOOLCOMPAT
  short vadflag = 0;
#else
  int vadflag=0;
#endif
  i = 1;
  for (j = 0; j < 100; j++) {
    bitrates[j] = 0;
    bitratecount[j] = 0;
  }
  for (j = 0; j < MAX_SID_FRAME_SIZES; j++) {
    sid_sizes[j] = 0;
  }
  if(argc < 2)
    usage();
  /* command line parsing */
  for (i = 1; i < argc-1; ++i) {
    /* help */
    if (!strcmp(argv[i], "-h")) {
      usage();
    }
    /* AMR format instead of G.192 */
    if (!strcmp(argv[i], "-a")) {
      amrformat = 1;
      continue;
    }
    /* SID sizes */
    if (!strcmp(argv[i], "-s")) {
      if (++i >= argc)
        usage();
      if(sid_sizes_count >= MAX_SID_FRAME_SIZES) {
        fprintf(stderr, "Error: At most %u SID frame sizes allowed\n\n", MAX_SID_FRAME_SIZES);
        exit(1);
      }
      sid_sizes[sid_sizes_count] = atoi(argv[i]);
      if ((sid_sizes[sid_sizes_count] < MIN_SID_SIZE || sid_sizes[sid_sizes_count] > MAX_SID_SIZE)) {
        fprintf(stderr, "Error: Incorrect SID_SIZE specification\n\n");
        exit(1);
      }
      sid_sizes_count++;
      continue;
    }
    /* file with SID sizes */
    if (!strcmp(argv[i], "-f")) {
      if (++i >= argc)
        usage();
      if ((f_sidsz = fopen(argv[i], "rb")) == NULL) {
        fprintf(stderr, "Error: cannot read SID sizes file\n");
        exit(1);
      }
      while (fscanf(f_sidsz, "%d", &temp) > 0) {
        if(sid_sizes_count >= MAX_SID_FRAME_SIZES) {
          fprintf(stderr, "Error: At most %u SID frame sizes allowed\n\n", MAX_SID_FRAME_SIZES);
          exit(1);
        }
        sid_sizes[sid_sizes_count] = temp;
        if ((sid_sizes[sid_sizes_count] < MIN_SID_SIZE || sid_sizes[sid_sizes_count] > MAX_SID_SIZE)) {
          fprintf(stderr, "Error: Incorrect SID_SIZE specification\n\n");
          exit(1);
        }
      }
      fclose(f_sidsz);
      sid_sizes_count++;
      continue;
    }
    /* length of preamble */
    if (!strcmp(argv[i], "-p")) {
      if (++i >= argc)
        usage();
      skipframes = atoi(argv[i]);
      fprintf(stderr, "\nSkipping a preamble of length %d frames  (= %f sec) \n", skipframes, (float) skipframes / 50.0);
      continue;
    }
    /* VAD external input */
    if (!strcmp(argv[i], "-v")) {
      if (++i >= argc)
        usage();
      if ((f_vadin = fopen(argv[i], "rb")) == NULL) {
        fprintf(stderr, "Error: Unable to open VAD input file   %s\n", argv[i]);
        exit(1);
      }
      else {
        if (f_vadin != NULL)
          fprintf(stderr, "Input VAD file:.....................................: %s\n", argv[i]);
      }
      continue;
    }
    /* VAD output */
    if (!strcmp(argv[i], "-V")) {
      if (++i >= argc)
        usage();
      if ((f_vadop = fopen(argv[i], "wb")) == NULL) {
        fprintf(stderr, "Error: Unable to open VAD input file   %s\n", argv[i]);
        exit(1);
      }
      else {
        if (f_vadop != NULL)
          fprintf(stderr, "Output VAD file:....................................: %s\n", argv[i]);
      }
      continue;
    }
    /* Rate Switching external binary input */
    if (!strcmp(argv[i], "-b")) {
      if (++i >= argc)
        usage();
      /* Open the bit rate file */
      if ((f_br = fopen(argv[i], "rb")) == NULL) {
        fprintf(stderr, "Error: Unable to open bit rate input file   %s\n", argv[i]);
        exit(1);
      }
      else {
        fprintf(f_result, "Input bit rate file:....................................: %s\n", argv[i]);
      }
      continue;
    }
    /* Rate Switching textual output in case of mismatch */
    if (!strcmp(argv[i], "-O")) {
      if (++i >= argc)
        usage();
      /* Open the oubit rate file */
      if ((f_rsresult = fopen(argv[i], "wb")) == NULL) {
        fprintf(stderr, "Error: Unable to open bit rate output file   %s\n", argv[i]);
        exit(1);
      }
      else {
        fprintf(f_result, "Output bit rate file:...................................: %s\n", argv[i]);
      }
      continue;
    }
    /* Output file for result */
    if (!strcmp(argv[i], "-o")) {
      if (++i >= argc)
        usage();
      if ((f_result = fopen(argv[i], "w+")) == NULL) {
        fprintf(stderr, "Error: Unable to open output file for results   %s\n", argv[i]);
        exit(1);
      }
      continue;
    }
    break;
  }
  /* Open the input packet file (last command line paramter*/
  if ((filepkt = fopen(argv[i], "rb")) == NULL) {
    fprintf(stderr, "Error reading input file name   %s\n", argv[i]);
    exit(1);
  }
  else {
    fprintf(stderr, "Input bit stream file:..................................: %s\n", argv[i]);
  }
  i++;
  /* Process AMR coded packet: not in G.192 format */
  if (amrformat == 1) {
    while ((temp = amr_stats(filepkt, &frame_size) == 1)) {
      if (skipframes == skipframescount) {
        total_frames++;
        switch (frame_size) {
          case 0:
            nodata_frame++;
            vadflag = 0;
            break;
          case 35:
            sid_frm_count++;
            vadflag = 0;
            break;
          default:
            active_frm_count++;
            vadflag = 1;
            average_active_brate += ((double) frame_size);
            /*  Collect statistics for each unique frame size */
            found = -1;
            for (j = 0; j < num_bit_rates; j++) {
              if (bitrates[j] == frame_size) {
                bitratecount[j]++;
                found = 0;
                break;
              }
            }
            if (found < 0) {
              bitrates[num_bit_rates] = frame_size;
              bitratecount[num_bit_rates]++;
              num_bit_rates++;
            }
            break;
        }
#ifdef GCTOOLCOMPAT
        fwrite(&vadflag, sizeof(short), 1, f_vadop);
#else
        fprintf(f_vadop,"%d\n",vadflag);
#endif
      }
      else {
        skipframescount++;
      }
    }
  }
  /* Process G.192 format packets */
  while (fread(&syncword, sizeof(short), 1, filepkt) && amrformat == 0) {
    unsigned long requested_br = 0;
    short extern_vad = -1;
    if (skipframes == skipframescount) {
      countflag = 1;
    }
    else {
      countflag = 0;
      skipframescount++;
    }
    if (countflag == 1) {
      total_frames++;
    }
    if (f_br) {
      read_next_switch(f_br, &requested_br);
    }
    if (f_vadin && countflag) {
      read_next_vad(f_vadin, &extern_vad);
    }
    if (syncword == G192_GOOD_FRAME) {
      fread(&frame_size, sizeof(short), 1, filepkt);
      if (frame_size == 0 && countflag == 1) {
        nodata_frame++;
        vadflag = 0;
      }
      else {
        /*  check for SID frame size among all possible SID frame sizes */
        found = -1;
        for (j = 0; j < sid_sizes_count; j++) {
          if (frame_size == sid_sizes[j]) {
            found = 1;
            break;
          }
        }
        if (found == 1 && countflag == 1 && extern_vad <= 0) {
          sid_frm_count++;
          vadflag = 0;
          found = -1;
        }
        else if (countflag == 1) {
          active_frm_count++;
          vadflag = 1;
          average_active_brate += ((double) frame_size);
          /*  Collect statistics for each unique frame size */
          found = -1;
          for (j = 0; j < num_bit_rates; j++) {
            if (bitrates[j] == frame_size) {
              bitratecount[j]++;
              found = 0;
              break;
            }
          }
          if (found < 0) {
            bitrates[num_bit_rates] = frame_size;
            bitratecount[num_bit_rates]++;
            num_bit_rates++;
          }
          if (f_br && (requested_br != (frame_size * 50))) {
            fprintf(stderr, "WARNING: Bit rate %lu requested, got %i !!!\n", requested_br, frame_size * 50);
            incorrect_rate++;
            if (f_rsresult != NULL)
              fprintf(f_rsresult, "WARNING in frame %d: Bit rate %lu requested, got %i \n", total_frames, requested_br, frame_size * 50);
          }
        }
      }
    }
    else if (syncword == G192_BAD_FRAME && countflag == 1) {
      bad_frame_count++;
    }
    else {
      fprintf(stderr, "Invalid G.192 sync word \n");
      exit(1);
    }
    fseek(filepkt, sizeof(short) * frame_size, SEEK_CUR);
    if ((countflag == 1) && (f_vadop != NULL)) {
#ifdef GCTOOLCOMPAT
      fwrite(&vadflag, sizeof(short), 1, f_vadop);
#else
      fprintf(f_vadop,"%d\n",vadflag);
#endif
    }
  }
  average_active_brate = average_active_brate / (((double) active_frm_count) * 20.0);
  fclose(filepkt);
  if (f_rsresult != NULL)
    fclose(f_rsresult);
  fprintf(f_result, "--------------------------------------------------------------------\n");
  fprintf(f_result, "Total number of frames.......................: %d\n", total_frames);
  fprintf(f_result, "Total number of active frames................: %d\n", active_frm_count);
  fprintf(f_result, "Total number of SID frames...................: %d\n", sid_frm_count);
  fprintf(f_result, "Total number of NO_DATA frames...............: %d\n", nodata_frame);
  fprintf(f_result, "Total number of BAD frames...................: %d\n", bad_frame_count);
  fprintf(f_result, "Active frame rate............................: %f%%\n", 100 * ((double) active_frm_count) / ((double) total_frames));
  if (num_bit_rates == 1) {
    fprintf(f_result, "Fixed bitrate during active speech...........: %f kbps\n\n", average_active_brate);
  }
  else {
    fprintf(f_result, "Average bitrate during active speech.........: %f kbps\n", average_active_brate);
    fprintf(f_result, "--------------------------------------------------------------------\n");
    if (f_br) {
      if (incorrect_rate > 0) {
        fprintf(f_result, "FAIL: %d frames with wrong bit rates found\n", incorrect_rate);
      }
      else {
        fprintf(f_result, "PASS: no rate switching mismatch found\n");
      }
    }
    for (j = 0; j < num_bit_rates; j++) {
      fprintf(f_result, "Bitrate: %f kbps, Number of frames %d\n", (double) bitrates[j] / 20.0, bitratecount[j]);
    }
    fprintf(f_result, "\n");
  }
  return (0);
}
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