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Abstract

Speech signal energy is one of the criteria upon which higher and lower sensitivity parts of a
signal can be identified. The lower sensitivity parts of a signal generally constitute less than
10% of the talk spurts. Experiments have shown that elimination of the low sensitivity signals
produce little effect on perceptual speech quality .This will save the channel bandwidth up to
10%, on top of bundwidth savings, achieved by detecting silence periods of talk.
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Introduction

There are several objective [1-3] and
subjective [4] methods that are used to
measure sensitivities of speech signal.
The signal energy measure is one of
the objective measure in time domain.
For compression at low bit rates the
speech signal is divided into frames of
20 to 30 ms. The energy of cach of the
segments (frames) is calculated by
squaring the samples of that segment
and adding them up is given in [5]. The
results indicate that as soon as
threshold values are set at 100x10°
against energies ol cach segment, the
dropped frames percentage is reached
o 8%. In this paper results of  various
threshold settings are presented. Also
objective and subjective measures are
presented.
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Experimental approach to observe
the sensitivities

In order to sce the level of energies for
each frame of speech and then drop out
the frames (packets) at certain energy
levels a threshold value is set. As soon
as the energy of any particular frame is
observed below the set threshold value
then that frame is dropped out. The
dropped packet is reconstructed [6] to
mitigate the dropped packet effects.
The Figure 1., shows that as soon as the
threshold is set to 100 thousand, the
dropped packets are reached to 8%.
Increasing the threshold will further set
larger packet losses obviously, but for
all practical purposes this loss is
enough to consider for the required
experimentations.
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Figure:1 Energy threshold verses packet losses
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Sensitivity of compressed speech

Results and Observation

The experimentation is carried out over
many speech files compressed at rates
as low as 6.4kb/s [7]. The graph in
Figure | indicates that the sensitivity
of each packet or segmeint varies
according to the content of energy
present in the speech signal. Therefore
some of the packets are more sensitive
than others. Further the findings reveal
that

(a)

As long as frames having
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discarded, the effect of loss would be
minimal.  That is the maximum
capability ol this criterion can be
achieved as high as 8% loss rate while
quality of speech will still be close to
fair as indicated by the MOS results in
Table 1.

(b) The SNRseg results, as shown in
Table 2, also indicates that at 8% loss,
all the speech utterances indicate very
slow decay in this objective measure.
This further indicates that the quality

energics below 10° thresholds are gets  deteriorated,  but  slowly.

Threshold | File (a) | File (b) File(c) File (d) | File (e) Frame
%10° loss
0.0005 3.5 3.5 3.5 3.5 3.5 0.005
0.001 3.5 3.5 3.5 3.5 3.5 0.008
0.0015 3.5 3.5 335 3.5 35 0.012
0.003 3.0 3.0 3.0 3.5 39 0.019
0.006 3.0 3.0 3.0 3.5 35 0.029
0.01 2.7 3.0 3.0 o 35 0.035
0.03 2.7 3.0 3.0 3.0 3.0 0.054
0.05 2.5 2l 2.5 2.7 3.0 0.07
0.10 2.5 2.7 2.5 2.0 2.5 0.08 N

Table: 1 MOS results for energy sensitivity
Threshold*10° | File (a) | File (b) | File(c) | File(d) | File (e) Frame }
loss |
0.0005 6.1 7.9 49 5.2 5.0 0.005
0.001 6.1 7.9 4.9 5.1 5.0 0.008 |
0.0015 6.0 7.9 4.9 5.1 4.8 0012 |
0.003 6.0 7.8 4.9 5.0 4.8 0.019
0.006 5.7 7.3 4.8 5.0 48 0.029 |
0.01 5.7 7.3 4.8 5.0 4.4 0.035 |
0.03 56 | 712 4. 49 43 0.054
0.05 5.5 7.2 4.5 4.9 4.3 0.07
0.10 5.4 6.6 4.4 4.6 4.3 0.08
Table 2: SNRseg for energy criterion,
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Discussion

The experimentation results  for
perceptual sensitivities were carried
- out. For this purpose the compressed
speech at 6.4kb/s PRELP coding
algorithm was chosen. The energics of
each of the packet were calculated and
a threshold was set to discard those
packets that carry the energies below
the set threshold. In the beginning the
threshold was set to a very low values
as is shown in Figure 1: at that
threshold value the packet losses were
negligible. Slowly increasing the
threshold caused some percentage of
packets started dropped out. Raising
the threshold to 0.10 Million, the
packet dropped that were having their
energies below it were 8% of the total
packets of all five speech files used for
this experimentations. As shown in
Table | &2, the Mean Opinion score
and a subjective measure and SNRseg
an objective measure, both of these are
slowly decreasing. This indicates that
quality of speech is also decreasing. As
for any practical purpose, 89 loss or
above can not be reconstructed,
therefore, this threshold and packet
loss can be treated sulficient for
packet discarding experimentations.

Conclusion

Energy of speech signal as a packet
discarding criterion can be used for
various experimentations. The speech
packets are discarded if their energies
are below the 0.10M value will causing
very little degradation in quality. This
also shows that full utilization of this
criterion can provide 8 G less
requirement of the services of the
system  because of their  being
perpetually less important.
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