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************************************* FIRST CHANGE **************************************'
3.3.2
Pitch detection

The purpose of the pitch detection function is to detect vowel sounds and other periodic signals. The pitch detection is based on comparison of open-loop lags (T_op[n]), which are calculated by the speech encoder [2]. If the difference of consecutive open-loop lags (T_op[n]) is smaller than a threshold, lagcount is incremented. If the sum of the lagcounts of two consecutive frames is high enough, the pitch flag is set. For 5.15 and 4.75 kbit/s rates, only one open-loop lag is calculated, and therfore only the first lag-comparison is made every frame. The pitch flag is calculated as follows:

Lagcount = 0;

If ( | T_op[-1] - T_op[0] | < LTHRESH)

  
Lagcount = Lagcount + 1

If ( | T_op[0] - T_op[1] | < LTHRESH)


Lagcount = Lagcount + 1

If (Lagcount + oldlagcount >= NTHRESH)


pitch = 1

else


pitch = 0

oldlagcount = Lagcount

T_op[-1] refers to the open-loop lag of the previous frame.
************************************* NEXT CHANGE **************************************'
3.3.5.2
Background noise estimation

Background noise estimate (bckr_est[n]) is updated using amplitude levels of the previous frame. Thus, the update is delayed by one frame to avoid undetected start of speech bursts to corrupt the noise estimate. If the internal VAD decision is "1" or if pitch has been detected, the noise estimate is not updated upwards. The update speed for the current frame is selected as follows:

if ((vadreg for the last 4 frames has been zero) AND 

    (pitch for the last 4 frames has been zero) AND 

     (we are not in complex signal hangover))

alpha_up = ALPHA_UP1

alpha_down = ALPHA_DOWN1

  else 

    
if ((stat_count = 0 ) AND (not in complex_signal hangover))

   

alpha_up = ALPHA_UP2

alpha_down = ALPHA_DOWN2

    
else

     

alpha_up = 0

      
alpha_down = ALPHA3

The variable stat_count indicates stationary and its propose is explained later in this clause. The variables alpha_up and alpha_down define the update speed to upwards and downwards. The update speed for each band n is selected as follows:
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alpha = alpha_up

else

alpha = alpha_down

Finally, noise estimate is updated as follows:
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where:

n 
index of the frequency band

m 
index of the frame

Level of the background estimate (bckr_est[n]) is limited between constants NOISE_MIN and NOISE_MAX.

If level of background noise increases suddenly, vadreg will be set to "1" and background noise is not updated upwards. To recover from this situation, update of the background noise estimate is enabled if the intermediate VAD decision (vadreg) is "1" for enough long time and spectrum is stationary. Stationary (stat_rat) is estimated using following equation:
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(3.12)

If the stationary estimate (stat_rat) is higher than a threshold, the stationary counter (stat_count) is set to the initial value defined by constant STAT_COUNT. The stationary counter (stat_count) is also initialised if pitch or tone or a complex_warning is detected. If the signal is not stationary but speech has been detected (VAD decision is "1"), stat_count is decreased by one in each frame until it is zero.

if (complex_warning){

      If(stat_count < CAD_MIN_STAT_COUNT)

              stat_count = CAD_MIN_STAT_COUNT

}

if ( (8 last vadreg flags have been zero) OR (2 last pitch flags have been one) OR (5 last tone flags have been one) )

      stat_count = STAT_COUNT

else

if (stat_rat > STAT_THR)

stat_count = STAT_COUNT

else

if ((vadreg) AND (stat_count ¹ 0))

stat_count = stat_count - 1

The average signal levels (ave_level[n]) are calculated as follows:
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The update speed (alpha) for the previous equation is selected as follows:
if (stat_count = STAT_COUNT)

alpha = 1.0

else if (vadreg = 1) 

alpha=ALPHA5

else

alpha = ALPHA4

************************************* END CHANGE **************************************'
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