International Journal of Advances in Engineering Research http://www.ijaer.com

(VAER) 2016, Vol. No. 12, Issue No. I, July e-1SSN: 2231-5152, p-1SSN: 2454-1796

USER BEHAVIOUR ANALYSIS OF IPTV CHANNELS
USING MARKOV CHAIN MODEL

P L SRINIVASA MURTHYZ, Dr.T.VENU GOPAL?

1 Associate Professor, Gokaraju Rangaraju Institute of Engineering & Technology,
Hyderabad, India.
2 Associate Professor, INTUH College of Engineering Sultanpur,

Hyderabad, India. A

ABSTRACT

probability of each event is likely based on the state g
IPTV channels. Users may prgi
fails. The Markov chain mod

ancements Internet Protocol (IP) is being used for delivering

. In fact, leveraging IP for global communications became a

e and instant communication over global communication
medium such as ion super highway. It is wise idea to utilize already established
public network su s Internet for public communications. With IP v6 and security
considerations, IP 9ecame a viable alternative for cost effective global communications.
Many technologies such as Voice over IP (VolIP) are already in place to exploit delivery of
voice communications and multimedia content over Internet Protocol. This has motivated
broadcasting networks like Television to adapt IP based content delivery as its next
generation broadcasting method. The phenomenon which facilitates deliverance of
multimedia services of Television via Internet Protocol is known as Internet Protocol
Television (IPTV). Thus the TV network can leverage the advantages of well established
public network (Internet) and its underlying protocols for broadcasting content. IPTV when
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realized fully can bestow plethora of advantages like interactive TV, personalization, low
bandwidth requirement, and accessibility on multiple devices besides a low-cost service.

Traditionally TV is a telecommunications medium for delivering broadcasting content like
text and moving images. Right from the inception TV had undergone many changes such as
mechanical television, electronic television, colour television, digital television, smart
television, and 3D television. With respect to broadcasting medium TV is categorized into
terrestrial television, cable television, satellite television, and Internet television [26]. With
the emergence of IPTV, there will be revolutionary changes i vy TV works as next

e. However, IPTV

presents the proposed Marko

Section IV presents the resul

ried out on the QoS evaluation of bandwidth scheduling.

ission Control (CAC) were applied to evaluate the QoS
performance . QoS differentiation is explored in [7] for having diversified
traffic handling isyh to accommodate service classes that need different quality. There
must be different oaches for traffic classes like delay-sensitive and delay-insensitive
traffic. Caching strdtegies as explored in [8] can help commercial IPTV to have high quality
content delivery. For improving quality of services for IPTV, Ethernet networks have built in
broadcasting capabilities [9]. IPTV is one of the transport layer protocols that needs high
bandwidth besides quality of service networks [10]. Real Time Transport Protocol (RTP) is
the underlying protocol for various bandwidth intensive applications like IPTV.

Link functioning under such applications were explored in [11]. For high QoS delay-oriented
analysis of networks that demand high bandwidth is essential. This is explored in [12] with
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respect to the design and implementation of optimal scheduling algorithms. This will help in
improving quality of applications like IPTV for broadcasting multimedia content. Distortion
and Error Propagation modelling are explored by Chakareski [13] in the presence of
predictive video coding. Loss of packets leads to distortion of video generally. These are all
capable of affecting quality communications in IPTV. Similar kind of research was carried
out in [18].The underlying Hidden Markov Process can take into account bandwidth
variations at run time and the application layer encoding constraints and strikes balance
between then for improving quality of services [14]. Gopalakrishnanet al. [3] explored the
behaviour of consumers with respect to interactive viewing of vide@Smmthe context of IPTV.
Mirtchevet al. [4] reviews different models for managing IR4#fa 2 context of IPTV.
They focused on experimenting on the traffic measures g

flows, TV, Point-to-Point (P2P), and HTTP transfer.

r eaming in distributed fashion [21],
Push-to-Peer [ . of service management approaches in
IPTV conte

. Ci (i=1,2) failure occurs when user is not able to access channel and not satisfied with
minimum quality of the channel.

. There is possibility of switching between channels through attempts represented as
n=1,2,3...
Users give preference to quality of services.

. Failure probability of any IPTV channels C1 and C2 are considered to be c1 and c2.

. Transition probability of users accessing services through C1 is 1-c1.
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9. Absorbing state (self transition) probability is 1. From this state no transition to other
states is expected.

MARKOV CHAIN MODEL

Under the assumptions described in the previous subsection, we proposed Markov chain
model that that explores transition possibilities stochastically.

The states identified are as follows.
When {Xn, n>=0) is considered a Markov chain with st3 , C2, S}. The

Table 1 shows the description of the states involved while FI§ e states and
transitions between states with dynamic behaviou

Table 1 — States and description

STATE | DESCRIPTION

@) Connecting state

C Closing or quitting state

C1 User attempts t

C2 User attempts to

S User gets services
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Afterwards, the tra probability matrix is shown in Table 2.
Table 2 — Shows tfansition probability matrix

€yCs s ¢

Oby(3_p 3(1— by)byp 0

b:l:l—*pq._) 0(1— b:jbzpqﬂ

=00 100
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c00 010

op(1—p)(1—-p)(1—p)0p, 0-(2)

With multiple attempts in which users try to switch to different channel, the transition
possibilities are as given here.
When user makes first attempt to switch to different channel, its attempt is denoted as n=1.

P[x®P=C1]
=P[x®=0]P[x=C1[x’=0]
=p.(1-Pc) - (3)
P[x®=C2]
=P[x®=0]P[x=C2|x"=0]
=p.(1-pc) - (4)
PIxY=C]
=P[xO=CP[xP=C1|x’=0]

=pc - ()

P[x“"=C1]

=by"h,"(1-P)(1-Pc) |ba(1-pg)*"*;n>0

P[x?"=C1]
=(b1b2)"p(1-Pc)1(1-pg)*";n>0 - (8)
In the same fashion, for channel C2:

P[x ®"=C2]
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=bs "V, (1-P)Iba(1-pg)"in>0 - (9)

When n is odd

PIx"=C2]
=(b1by)"(1-Pc)]ba(1-pg)*;n>0 (10)
CH=pb,(1-p)b2 - (11)

Br=pb1.(1-p)b2 - (12)

Since the state probability for B1& B2 at the nth attempt dg

we can have two expressions.

_plx"™"Y=c1]b14p [ =c2] b2
T [=Y=ci]b14p[t- =c2]

B1(n)

- (13)

P1(n)=p[x"=C1] P[x"=5| x"V=C1]

With equations (11) & (14) the average blocki
(Bf) are equal. Since the geometric mean of the b
than their weighted sum (if b2)i.e.

n>0 - (15)

- (18)

=(1-by)[p(x¥)=B1)+P(xD=C1)]+P(x°=C1)
=(1-b1)[P(1-Pc)]=(1-P)(1-P)p(1-Pc)ba(1-Pq)]
=(1-b1) P(1-Pc)+(1-P)(1-Pc)ba(1-Py)] - (19)

is even or odd,

itieS of faithful user
1 and b2 is smaller
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In similar fashion, for n is greater than zero and it is even:

P®V=(1-h,)

pa-po){1=7"/ _ )

+(1-p)(A —pe)(1— Pq))bz{l A _T{

For n>0; when n is Odd

1—pt

PETD=(Lb {5

P(1-pc)+ P(1-Pc)+(1-P)(1-Pc)bz(1-Pg)b:]
When is even
Plzlimn - (p 1:] an

P+(1-p)(1-Pglb2

(1-b1)(1-Pc)[ 1-bib2 (1-Pg)?

When is Odd

p+(1—p}(1—pq}b:]
1-bib2 (1-Pg)?

The results of ourfanalysis using Markov chain model are presented in this section. The
proposed model is used to investigate user behaviour with favoured strategies, traffic share,
failure probability that help in determining the ultimate user behaviour analysis.
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Favoured strategies (when
b2=0.02)
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Figure 2 —Blocki

As can be seen in Figure 2, it is eviden
inversely proportional to initial choice of use i ind1 users’ choice is
based on the quality of service.

o~

Favoured strategies(when
12— h2=0.04)
1
0.8 \
0.6 \\‘
0.4 '\.h_._g\‘

. 4

pl

(o) o o9 = w»

0.2

0

0.5 0.2 025 035 045 0.65 0.75 0.85 0.95

blocking probability of bl

7

Figure 3 — Blocking probability analysis

As can be seen in Figure 3, it is evident that the blocking probability of IPTV channel is
inversely proportional to initial choice of user. This clearly indicates that the users’ choice is
based on the quality of service. The results reveal the user behaviour dynamics when
b2=0.04.
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Favoured strategies(when
12— b2=0.08)
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Figure 4 — Blocki robabiljty analysis

As can be seen in Figure 4, it is evid
inversely proportional to initial choice of us
based on the quality of service. The results
b2=0.08.
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e 5 —Failure probability versus traffic share

As can be seen in MQure 5, it is evident that the traffic share is inversely proportional to the
failure probability. The results are captured with pc=0.2, 0.4 and 0.6 and P=0.5, C2=0.3 and
Pg=0.5.
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Figure 6 — Failure pr

As can be seen in Figure 6, it is eviden i [ rtional to the
failure probability. The results are captured wi , 0.4 and 0.6 @d P=0.5, C2=0.5 and
Pg=0.5.
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Figure 7 — Failure probability versus traffic share

As can be seen in Figure 7, it is evident that the traffic share is inversely proportional to the
failure probability. The results are captured with pc=0.2, 0.4 and 0.6 and P=0.5, C2=0.8 and
Pg=0.5.
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Figu’Failure probability versus initial share

As can be seen in 9, it is evident that the initial share is inversely proportional to the
failure probability. Jfe results are captured with pc=0.2, 0.4 and 0.6 and P=0.5, C2=0.8 and
Pg=0.5.

CONCLUSIONS AND FUTURE WORK

With respect to IPTV broadcasting the failure in rendering quality services has impact on user
behaviour. It inversely affects market share of channel service provider. If user’s quitting
probability is increased, the reputation of the service provider decreases. Low failure rate and
rendering highest quality can attract new customers besides influencing the level of loyalty
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from existing customers. In this paper, we studied the customer behaviour with respect to
IPTV channel services. Characterization of customer behaviour can be modelled using many
tools. In this paper we used Markov chain model which can present various states and the
transition probabilities. Since the Markov model is a stochastic model which is suitable for
predicting probability distributions by using a random variable. The random variation of the
variable affects the prospects of service providers and thus is the important area of study. In
this paper we considered two IPTV channel service providers and the random variable is the
user behaviour of quitting the channel. From the analysis it is revealed that if the service
providers’ failure rate and quitting behaviour of customer, tha ge provider can enjoy

ider can improve
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