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This thesis proposes the technique of packet loss prediction using time series analysis to
forecast a network performance in advance. Experiment with the Internet collects a percentage of
packet loss and produces a forecast by Single Exponential Smoothing (SES) techniques. In this
study, SES under consideration are improved by comparing with 3 techniques as SES using one
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users, potentially real time application in dynamic resource allocation. Furthermore, it reduces
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READ OBSERVE_VALUE
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OLD_FORECAST= OBSERVE_VALUE
ALPHA = 0.1
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Yes
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FORECAST_VALUE =
ALPHA*OBSERVE_VALUE + (1-ALPHA)*OLD_FORECAST

h 4
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OLD_FORECAST=FORECAST_VALUE
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FORECAST_VALUE =
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MAD_RES.OLD = MAD. RES

v
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FORECAST VALUE = ALPHA*OBSERVE VALUE
+ (1-ALPHA)*OLD FORECAST
RES = OBSERVE_VALUE-OLD FORECAST
AVG_RES = GAMMA*RES + (I-GAMMA)*AVG RES_OLD
MAD RES = GAMMA*ABS(RES) + (1-GAMMA)*MAD_RES_OLD
ALPHA = ABS(AVG RES/MAD_RES)
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READ OBSERVE_VALUE

y

OLD_FORECAST= OBSERVE_VALUE
ALPHA = 0.1

O

Yes

FORECAST_VALUE =

ALPHA*OBSERVE_VALUE + (1-ALPHA)*OLD_FORECAST
RES = OBSERVE_VALUE- OLD_FORECAST

AVG_RES = GAMMA*RES+(1-GAMMA)*AVG_RES_OLD
MAD_RES =
GAMMA*ABS(RES)+(1-GAMMA)*MAD_RES_OLD

WRITE OBSERV_VALUE, FORECAST_VALUE

Y

OLD_FORECAST=FORECAST VALUE
AVG_RES OLD = AVG. RES
MAD_RES_OLD = MAD_RES
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ALPHA= ABS(AVG_RES /MAD_RES)

l
o

H ¥
UM 4.7 danuaasnisfmannihiunedindsuSuldiSsusuuens TnuuFeaniudsa ey

1¥nanlsu B vuriiadlsuam lduaz Srvaveuiun



32
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READ OBSERVE_VALUE
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849 0.5982 0.6124 0.6008 0.7065
532 0.1291 0.0746 0.0879 0.1294
424 0.6328 0.6283 0.6372 0.6915
318 0.5596 0.5801 0.5513 0.6269
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Smooth Loss With Variability Smoothing Factor To Increase Bandwidth
Utilization.

Bunjong Piyatamrong
Department of Computer Engineering.
Faculty of Engineering

Pattarapon Piyakhun
Faculty of Information Technology.

King Mongkut's Institute of Technology, Ladkrabang,
Bangkok 10520, Thailand.

ABSTRACT

As the rapid growth of the Internet data streaming the TCP
and UDP protocols could not efficiently utilize and share
bandwidth for the data streaming. There are many
techniques to improve a transmission data stream to archive
multimedia data. The adaptive transmission control using
smoothed loss is a technique that controls a transmission rate
to an appropriate network condition. This paper improves
this technique by using a variability smoothing factor which
can improve a transmission rate in the whole transmission.
Simulated number are use to study an adaptive behavior of
the adaptive transmission control procedure. The results of
experiment shows that a rate adaptive control procedure can
increase a transmission rate by using a variability smoothing
factor.

1. INTRODUCTION

Using a currently loss report to make a decision for a
transmission rate that suited for the next loss situation has
not always accurate. Because of the loss rate in the next
interval may not be related to the previous intervals. An
investigation has found that the loss rate that reports at any
interval is an unpredictable variation sequence of the number
as a time series. Therefore, forecasting technique has used to
forecast the loss rate in the next interval by Exponential
Smoothing method. The forecast value in a previous interval
will be use to decide to adjust a transmission rate. With an
appropriate rate of transmission will gain a higher
throughput, decreasing a loss rate and obtained more
available bandwidth utilized.

1I. SMOOTHED LOSS SCHEME
The exponential smoothing is a simple technique that uses to
estimate the value one step ahead. By this technique all the
observation are weighted to compute the estimate value.
Then the smoothing value can obtain by the following
equation.

$(x) = 0 + (1-60S,(X).......(1)

0-7803-7080-5/01/810.00 ©2001 IEEE

Where S; represents for smoothed value at time t with

O<a<1 is 2 smoothing factor.

There are 3 steps in transmission rate adaptation using
smooth loss rate technique [4]. First step is smooth the actual
loss rate that reported each time interval from the control
packet by equation (1). Second, determines the network
congestion state after smoothing the actual loss rate. If the
smooth loss rate is lower than 5% of all over transmission
interval the network. congestion state will be set to
UNLOADED. If the smooth loss is greater than 10% the
network will be CONGESTED state and if smooth loss is
between 5% and 10% the network state is LOADED [2].
Finally is to adjust the transmission rate correspond to the
network state that is hold a transmission rate when network
is loaded (increasing when unloaded and decreasing when
the network is congested). Mechanism of the smooth loss
rate is as follows in Figure 1.

Loss Report
Smoothing St X)=aXeH(1-a)Se1(X)
Loss
16 Loss(%)
moothed Loss
CONGESTED
Network seansernaniens (%
State Decision LOADED

UNLOADED i%
l\djtmnmt Decision

Rate if DECREASE then decreasing rate
Adjustment |  ¢lse if INCREASE then increasing rate

I Next trmsmissign rate

Figure 1. Mechanism to smoothing loss report

I11. EXPERIMENT
An experiment simulates the randomized loss percentage for
300 intervals, by determining the upper limited of the
randomized number to simulate the loss in each level. The
initial transmission rate is 50Kb/sec. The transmission rate
that is adjusted will be computed. An average rate of the
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previous session will be recorded. This experiment are
repeated by adding the smoothing factor (g) by 0.1 until it is
0.9. The whole experiment will be repeated in each level of
the loss model.

1V. EXPERIMENTAL RESULTS

The result of the experiment, show in Figure 2, perform that
when the loss situation are greater than 17% the average
transmission rate when using a smoothing factor 0.9
obtained approximately 4% higher than using smoothing
factor 0.1. Inversely, when using smoothing factor 0.1 for a
lightly loss situation the transmission rate are perform as
desired. As the result, changing a smoothing factor to an
appropriate network condition can obtain improved
transmission.

= SmoohingConstart=0.1 ’
~— Smooting Constant =09

Transmission Rale (kBytofsec)
N AR

R e T it e s e T o e s, it |

DN COMNEETBRDDZBAITTBDD g,

Figure 2. Average transmission rate when smoothing factor
is 0.1 and 0.9

V. CONCLUSION
This paper proposed a technique to improve a rate adaptive
control that use to decreasing loss rate and utilizing
bandwidth. An investigation suggest that the transmission
rate control mechanism should varying a smoothing factor as
notify by the previous experiment to improve a transmission
rate that can reach an improvement of the quality of service.
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