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Abstract

Testing receiving side elements of Voice over IP

Implementation Detalls Experiment

Experiments are performed in a Debian 7.5 Wheezy 64-bit system
with 4GB RAM, using AMD Athlon core for CPU calculations and
GTX650Ti Boost based graphics card for GPU calculations.
Execution times are calculated to reflect all necessary operations,
taken from the host side as a function call execution time (in case
of CUDA, a wrapper function is called that performs device
operations which includes all memory transfers and kernel
executions). For g722 case execution time also includes transfer of
state vectors to and from GPU.

g711lu encoding

(VoIP) communication systems may require
generation of controllable multi channel VolP
test packets. In this poster, experiment results
of using GPU in generating pseudo multi
channel RTP payload will be presented. in order
to implement such a packet generation
system, pseudo speech is generated using
sinusoidal model. Using pseudo speech instead
of naive random generated input becomes
Important in testing context sensitive elements
such as voice recording systems or packet loss
concealment algorithms. Generated pseudo
speech is then encoded with g711a / g711u /
g722 encoders in order to produce multi
channel RTP payload.

Sinusoidal synthesis

G711u encoding is used Iin North America and Japan. Its operation
requires 14bit PCM to 8bit 1 to 1 exponential mapping using following
encoding formula, where u is set to be 255 ([2][4]) Difference between
g/711la is due to slightly greater dynamic range at cost of increased
distortion on smaller signal levels.

Sinusoidal synthesis using McAulay & Quatieri model aims to generate
synthetic speech using sum of sinusoids [1]. Input parameters of this
model are amplitude, phase and frequency of sinusoids that will be used.

s[n]=3 A,[in]-sin(0,[n])

k=1

In(1+uw|x|)
In(1+u)

1 All experiments were performed with randomly initialized input
data and repeated 100 times. Displayed values are the mean
values of those simulations. Iterations that can run at real time
(execution time less than 20 ms) are displayed in bold fonts.
Reference CPU code of g711 and g722 encoders can be found at
[6]. In this work, modified and more or less optimized versions are
used, and GPU versions are prepared which can be seen at github
[7]. Experiment flow may be seen at Figure 3.

F(x) =

N

sgn(x) —1<x

In this model phase is assumed to be cubic function of time.

O[n]=a+b-n+c-n"+d-n’

g722 encoding

Model parameters are usually estimated from STFT analysis of two
consecutive frames, named as frame i and i+1. Inter-frame distance is
chosen as 20ms to be consistent to default RTP payload length (N = 160
for 8kHz and 320 for 16kHz). Amplitude interpolation is trivial but finding

G722 is known as 7kHz wide band audio coder operating at 64kbps and
usually used at LAN where there is availability for higher bandwidth to
yield enhanced signal quality. Coder uses sub-band adaptive differential
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[7] https://github.com/sifaserdarozen/Genlt




