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5.1.11.2.5
Tonal stability

The tonal stability exploits the harmonic spectral structure of certain musical signals. In the spectrum of such signals there are tones which are stable over several consecutive frames. To exploit this feature, it is necessary to track the positions and shapes of strong spectral peaks. The tonal stability is based on a correlation between the spectral peaks in the current frame and the past frame. The input to the algorithm is an average logarithmic energy spectrum, defined as
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where 
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 is defined in clause 5.1.5.2 and the superscripts [0] and [1] denote the first and the second spectral analysis, respectively. In the following text, the term "spectrum" will refer to the average logarithmic energy spectrum, as defined by the above equation.

…
5.1.13.2
Stable voiced signal classification

…
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Finally, VC mode is also selected in frames for which the flag 
[image: image6.wmf]spitch
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 = Stab_short_pitch_flag  = flag_spitch  has been previously set to 1 in the module described in sub-clause 5.1.10.8. Further, when the signal has very high pitch correlation, 
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 is also set to 1 so that the VC mode is maintained to avoid selecting Audio Coding (AC) mode later, as follows,
If (
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=1 or

      (dpit1 <= 3f AND dpit2 <= 3 AND dpit3 <= 3 AND Voicing_m > 0.95 AND Voicing_sm > 0.97) or

      (AC_old=0 AND Voicing_sm > 0.97))

{


VC = 1;
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, Voicing_m and Voicing_sm are  defined in subclause 5.1.13.1.1, and AC_old=0 means the previous Audio Coding mode is not selected.

The decision taken so far (i.e. after UC and VC mode selection) is called the “raw” coding mode, denoted
[image: image13.wmf]raw

c

. The value of this variable from the current frame and from the previous frame is used in other parts of the codec.
5.1.13.6.5
Improvement of the classification for mixed and music content

…
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where the value 
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is the forgetting factor and is set to 0.75 for increasing updates (
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 defined in subclause 5.1.11.3.2 and the long-term active signal energy 
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 are used to identify the temporal spike-like signals. First, certain energy relationship between several past frames is checked. If 
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-th frame in the past, the energy envelope of temporal spike-like signal is considered found. Then if the voicing is low, that is if
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, the percussive music flag 
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 is set to 1 indicating the detection of spike-like signal,  if the the normalized pitch correlations for the second half of the previous frame, the first half of the current frame and the second half of the current frame, 
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 is greater than 10, or if simply the long-term speech/music decision 
[image: image35.wmf]M

S

LTf

¢

 is greater than 0.8.
Besides the detection of percussive music, sound attacks are also detected using 
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, sound attack is detected and the attack flag 
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 is set to 3. The attack flag 
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 is decremeted by 1 in each frame afterthe calculation and buffering of the spectral energy fluctuation parameter
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which is claculated from the log energy spectrum of the current frame as follows:  Firstly, all local peaks and valleys in the log spectrum 
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. Besides, the first local valley is found as the 
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, the last local valley is found as the 
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. For each local peak, its peak to valley distance is calculated as
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where 
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 denote the respect log energy of the local valleys adjacent to the 
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-th local peak at the lower frequency side and  the higher frequency side, 
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 denotes the number of local peaks.  An array called peak to valley distance map is then obtained as
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where 
[image: image85.wmf])

(

2

k

MAP

v

p

 denotes the peak to valley distance map, 
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. The spectral energy fluctuation parameter 
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 is defined as the average energy deviation between the current frame spectrum and the spectrum two frames ago at locations of the local spectral peaks 
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 is computed as


[image: image93.wmf]å

¹

=

-

-

×

=

127

0

)

(

2

,

0

]

2

[

]

0

[

)

(

)

(

1

k

v

p

MAP

k

dB

dB

k

E

k

E

m

flux



(345)

where 
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 denote respectively the log energy spectrum of the current frame and the log energy spectrum of the frame two frames ago, 
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 denotes the number of local peaks. If 
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= 0, 
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 is set to 5. The computed 
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 is stored into a buffer 
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 of 60 frames if there is no sound attack in the past 3 frames (including the current frame), that is if 
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is greater than 0.8, then the value of
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 is upper limited to 20 before it is stored into the 
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 buffer 
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 is initialized at every first active frame after an inactive segment (flagged by
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) that all values in the buffer are set to negative values.

…
5.1.13.6.6
Second stage of the speech/music classifier

…
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Further, if the above condition is fulfilled and the selected coding mode was TC, it is changed to GC. This is to avoid any transition artefacts during stable harmonic signal.

In case there is an energetic event characterized by 
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 it could mean that an attack has occurred in the input signal and the following logic takes place. If, in this situation, the counter of frames from the last detected onset/transition 
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, described in subclause 5.1.13.4, has been set to 1 the attack is confirmed and the decision is changed to speech, i.e. 
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. Also, the coding mode is changed to TC. Otherwise, if there has been an attack found by the attack tracking algorithm described above, and the position of this attack is beyond the end of the third sub-frame, the decision is also changed to speech and the coding mode is changed to TC. That is
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Furthermore, an attack flag 
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 is set to 1 if the detected attack is located after the first quarter of the first sub-frame, i.e. when 
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. This flag is later used by the GSC technology. Finally, the attack flag 
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 is set to 1 in all active frames (
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) that have been selected for GC coding and for which the decision in the first stage of the speech/music classifier was “speech”. However, it is restricted only to frames in which the attack is located in the fourth subframe. In this case, the coding mode is also changed to TC for better representation of the attack.

As previously described, if 
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=flag_spitch=1, VC mode is maintained and AC mode is set to 0; that is, 

if (
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=1  and  sampling rate = 16kHz and  bit rate < 13.2kbps )

{
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5.3.2.2.2
eDCT
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 are transformed to frequency domain by an eDCT, which is built upon a discrete cosine transform type IV (DCTIV) but the eDCT requires less storage and has lower complexity.
The original L-point DCTIV formula is:
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where [image: image127.wmf])
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 is the windowed input signal of the current audio frame and
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-th DCT spectral component. This formula can be rewritten as:
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where the values [image: image131.wmf](
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Hence, the eDCT is computed using the following steps which lead to less storage and lower complexity:

1)
Pre-processing

Apply the twiddle factors to the time domain data [image: image136.wmf])

(

~

n

x

, so as to obtain twiddled signal [image: image137.wmf])

(

p

z

:

[image: image138.wmf]1

2

/

,

,

1

,

0

),

2

1

(

~

)

2

(

~

)

(

-

=

-

-

×

+

=

L

p

p

L

x

j

p

x

p

z

K


(893)
Pre-rotate the twiddled signal [image: image139.wmf])
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 by using a symmetric rotation factor:
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which satisfies conditions of  [image: image144.wmf](
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2) Fast Fourier Transform
Perform a Fast Fourier Transform (FFT) of L/2 points on the pre-rotated data [image: image151.wmf])
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3) Perform an in-place fixed rotate compensation

The FFT data [image: image152.wmf])
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4) Post-processing

The data [image: image157.wmf])
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 is finally post-rotation processed with a symmetric rotation factor:
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In the specific implementation, only one cosine data table of L/2- values needs to be stored i.e. [image: image163.wmf](
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 which is the same as the pre-processing, and [image: image165.wmf](
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5) Obtain frequency domain data

Then the real parts of the post- rotated data are expressed as
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, which represent the odd number frequency bins of the frequency domain data; and the frequency reversed imaginary parts of the post-rotated data are expressed as 
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where [image: image172.wmf]{
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5.3.4.1.4.1.4.2
The adjustment of quantized energy envelope prior to bit allocation

…
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Finally, the quantized energy envelopes of the last 2 bands are adjusted: [image: image175.wmf])
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To adjust the quantized energy envelops of low frequency bands at NB, select [image: image183.wmf]bands
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 low frequency bands from [image: image184.wmf]bands
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 bands, and the following steps are performed:
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b) Then, calculate the sum of the magnitude envelopes for high frequency bands:
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5.3.4.2.1.3.2.1.1
Group based bit allocation
The sub-bands are divided into three groups. Firstly, the initial number of allocated bits to each group is determined according to the sum or the average of the norms in each group. Based on the initial number of allocated bits to each group, the second stage group based bit allocation is performed according to the characteristics and the energy information of the signal.

To achieve the group based bit allocation, firstly the average of the quantized norms in the index range[image: image188.wmf]]
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For the first 4 sub-bands, if the norm [image: image190.wmf])
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for bit allocation is less than[image: image191.wmf]av
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As a first step in the bit allocation, 1 bit is allocated to code each sub-band, and then the sub-bands are divided into 3 groups, i.e. [0,…, 15], [16,…, 23], [24,…, 25].
Then calculate the following parameters which indicate the characteristics and the energy information of the signal for group based bit allocation.
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are initialized. These factors are then employed to adjust the norms, and then the average of the norms in each group is calculated along with the sum of the averages.
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Table 134: Spectrum mapping group structure
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The differences of the consecutive averages and calculated:
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…
A.3.2
Mapping Media Type Parameters into SDP
The information carried in the media type specification has a specific mapping to fields in the Session Description Protocol (SDP) [27], which is commonly used to describe RTP sessions. When SDP is used to specify sessions employing the EVS codec, the mapping is as follows:
-
The media type ("audio") goes in SDP "m=" as the media name.

-
The media subtype (payload format name) goes in SDP "a=rtpmap" as the encoding name.  The RTP clock rate in "a=rtpmap" shall be 16000, and the encoding parameters (number of channels) shall either be explicitly set to N or omitted, implying a default value of 1. The values of N that are allowed are specified in Section 4.1 in [38]. If ch-send and/or ch-recv paramaters are supplied, the number of channels N shall be the larger value given in those parameters.
-
The parameters "ptime" and "maxptime" go in the SDP "a=ptime" and "a=maxptime" attributes, respectively.

-
Any remaining parameters go in the SDP "a=fmtp" attribute by copying them directly from the media type parameter string as a semicolon-separated list of parameter=value pairs.
Mapping to fields in SDP is specified in clause 6 of [13].
*** End of changes ***

_1467713573.unknown

_1506352401.unknown

_1506352466.unknown

_1506352720.unknown

_1506352917.unknown

_1506352925.unknown

_1506352724.unknown

_1506352749.unknown

_1506352497.unknown

_1506352683.unknown

_1506352701.unknown

_1506352692.unknown

_1506352511.unknown

_1506352483.unknown

_1506352417.unknown

_1506352435.unknown

_1506352453.unknown

_1506352420.unknown

_1506352408.unknown

_1506352412.unknown

_1506352405.unknown

_1468911213.unknown

_1468915006.unknown

_1468918840.unknown

_1468918963.unknown

_1468929765.unknown

_1482318685.unknown

_1506230690.unknown

_1506352396.unknown

_1506348961.unknown

_1482318800.unknown

_1482318836.unknown

_1482318735.unknown

_1482318640.unknown

_1468927455.unknown

_1468929048.unknown

_1468927200.unknown

_1468927258.unknown

_1468918950.unknown

_1468917577.unknown

_1468918584.unknown

_1468915133.unknown

_1468914943.unknown

_1468914977.unknown

_1468913753.unknown

_1468850813.unknown

_1468911153.unknown

_1468911195.unknown

_1468850849.unknown

_1468844943.unknown

_1468850690.unknown

_1468850739.unknown

_1467790484.unknown

_1467715478.unknown

_1467741502.unknown

_1467713606.unknown

_1467711382.unknown

_1467711391.unknown

_1467711398.unknown

_1467711402.unknown

_1467711405.unknown

_1467711406.unknown

_1467711403.unknown

_1467711400.unknown

_1467711396.unknown

_1467711397.unknown

_1467711392.unknown

_1467711388.unknown

_1467711389.unknown

_1467711390.unknown

_1467711384.unknown

_1467711386.unknown

_1467711387.unknown

_1467711383.unknown

_1467711355.unknown

_1467711364.unknown

_1467711380.unknown

_1467711375.unknown

_1467711379.unknown

_1467711362.unknown

_1467711363.unknown

_1467711356.unknown

_1467711351.unknown

_1467711353.unknown

_1467711354.unknown

_1467711352.unknown

_1467014578.unknown

_1467704316.unknown

_1467704319.unknown

_1467711348.unknown

_1467704318.unknown

_1467704315.unknown

_1467014565.unknown

