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Abstract— Recently, there has been a global trend among 

the telecommunication industry on the rapid deployment of 

IPTV (Internet Protocol Television) infrastructure and 

services. While the industry rushes into the IPTV era, the 

comprehensive under- standing of the status and dynamics 

of IPTV network lags behind. Meeting customer 

expectations and providing service guarantees over such a 

network can be hard, but it is also an interesting field of 

research. IPTV represents a new way of watching TV users 

can now choose to watch their favorite show regardless of 

time and place, and on most devices. The power has shifted 

from service providers to consumers, which is reason for the 

increased attention to QoE. Quality of Experience (QoE) is 

the customers’ perception of how good of a job the service 

provider is doing delivering the service. 
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I. INTRODUCTION 

Recently, in telecommunication industry there is a rapid 

deployment of IPTV (Internet Protocol Television) 

infrastructure and services. These IPTV services include 

video on demand (VoD), triple play, Voice over IP (VoIP), 

and web/email access, which are expanded from traditional 

cable TV services. The working of IPTV is similar to video 

streaming concept. Live TV streams are encoded as a series 

of IP packets and delivered to users through the residential 

broadband access network and set-top boxes (STB).Video 

streaming allows people to access video content over the 

Internet. IPTV is defined as multimedia services such as 

television/video/audio/text/graphics/data delivered over IP 

based networks managed to provide the required level of 

QoS/QoE, security, interactivity and reliability. 

Today, humans are quality meters, because the 

power has shifted from service providers to consumers, 

which is also one of the reasons for the increased attention 

to QoE [1]. Their expectations, perceptions, and needs with 

respect to a particular product, service, or application carry a 

large step toward the QoE measurement for any type of 

services. While the ITUT has defined QoE as the “overall 

acceptability of an application or service, as perceived 

subjectively by the end user” [2], ETSI defines QoE as “a 

measure of user performance based on both objective and 

subjective psychological measures of using an ICT service 

or product” [3] QoE is therefore considered to be a 

multidimensional model, which include both objective (e.g., 

performance related) and subjective (e.g., user related) 

aspects. QoE is defined in [4] as “the overall acceptability of 

an application or service, as perceived subjectively by the 

end user”. Moreover, it is noted that QoE includes 

everything such as network, client, terminal, etc., and 

overall acceptability may be influenced by the context and 

the expectations of the user. 

 
Fig. 1: Abstract Architecture for QoE of IPTV network 

Generally, QoS assessment operations that are 

performed along the communication paths, but QoE 

measurements in IPTV scenarios involve encoding/decoding 

quality, analysis of the transmission performance and user 

perspective quality (Fig. 1). 

In IPTV networks, most of the technical challenges 

are related with terminal capabilities, business, mobility 

issues and QoS and QoE control. In order to simplify the 

explanation of this survey QoE measurements will be 

explored. It is assumed the delivery of High Definition 

video over Digital Subscriber Link (DSL) IPTV access 

networks, and the packets are transported over 

RTP/UDP/IP/HTTP. Network-based measurement is 

configured in the system to assess the quality level of the 

source. A centralized assessment mechanism (distributed 

schemes could also be used) is placed in the access network 

to predict the video quality level based on information about 

packet header, packet payload information and network 

conditions, without decoding the ongoing video content. By 

accessing the packet collecting data about the frame type, 

frame dependency, transport protocol, content 

characteristics, packet loss rate, packet delay rate and packet 

jitter [5]. With the help of statistical analysis models for 

IPTV applications, network-content based information can 

be mapped into user utility function and presents a final 

score about the quality level of the delivered application. 

Based on utility function and user opinion values, a final 

result is contained to inform the quality level of the IPTV 

service. 
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II. FACTORS AFFECTING THE QOE OF IPTV 

 

Fig. 2: Different factors to be considered in relation to QoE 

Each multimedia service with defined usage scenario is 

strongly determined by the context. Furthermore, the 

subjective perception of individual viewers is strongly 

influenced by the context. The context of multimedia 

services consists of three main factors: environment, content 

and technical system [6]. 

A. Personal: 

1) Personal Characteristics: 

Different users have different viewing behaviour and quality 

judgments. Relevant characteristics can be static (e.g. age, 

gender, native language) as well as dynamic (e.g. 

motivation, emotional status).When you are planning to start 

services for IPTV, it is therefore important to know what are 

the characteristic of the target users of IPTV services. 

Subscriber distribution can be done in terms of gender and 

age this indicates that despite the high popularity of the 

Internet based and user-generated video, TV services are 

still fighting their corner in this age group [6]. 

2) Social And Cultural: 

Lull [7], for example, argues that TV is essentially a social 

medium, with its context-providing function being more 

important than the actual content transmitted. Television 

shows are designed to function as social happenings, not 

only during their public airing but also before and after their 

broadcast. 

3) Environment: 

TV services are still mostly consumed in a living room 

environment. The main environmental characteristics within 

a living room TV viewing setting are screen size and 

viewing distance. 

B. Technical: 

1) End User Device: 

In the recent decade, the consumer electronic industry has 

provided a large scale of products for multimedia 

consumption. New generation end-user devices substantially 

vary in size, processing power, mobility, usage, and other 

respects [6]. Now-a-days everything is on Internet and 

Internet is everywhere. You can use Internet TV via mobile 

device, personal computers, and (HD) TV sets. 

2) Mobile Devices: 

Mobile devices, like cell phones, iPods, and palmtops, 

notepad, with rich multimedia services can be good source 

of video-on-demand applications. But they have limitations 

like slow processing power, less access network 

performance and low quality video resolution.  

3) Personal Computers: 

Personal computers, overcome limitations of mobile devices 

and become main end-user device for multimedia services 

due to high processing power, data storage capability and 

increasing bandwidth availability, personal computers 

support almost all types of video applications. 

4) HD - TV Sets: 

HD - TV sets are traditional television systems. Since 2009, 

the market is dominated by sets providing 1080p inputs, 

HDMI interfaces, and full HD resolution. 1080p resolution 

screens are available in all display technologies, including 

plasma, DLP front and rear projection and LCD front 

projection. Recent market research shows the domination of 

LCD technology in TV panels. 

5) Buffer Time: 

It is metric that measures the period between the starting 

time of loading a video and the starting time of playing it. 

These metrics measure the average duration of a rebuffering 

event. When the amount of buffered video data decreases to 

a low value, the playback will pause, and the player will 

enter into a re-buffering state. Elements that synchronize 

buffers on the pipeline clock will usually measure the 

current QoE. Each buffer that arrives in the sink, the 

element needs to calculate how late or how early it was. 

This is called the jitter.  Jitter is the also cause of service 

disruption. If there is high jitter in the network it can cause 

buffer under runs, and therefore packet losses in the 

communication.  

6) Packet Loss Rate: 

The Packet loss rate is simply defined as the number of lost 

or out-of-order media packets per second. It is a packet 

generated in a node, but which does not reach its destination 

due to network issues. Out-of-order packets are important 

because many devices make no attempt to reorder packets 

before presenting them to the decoder. Any packet loss will 

adversely affect video quality and can introduce visual 

distortions or irregular, uneven video playback. Packet loss 

is the first cause of QoS and QoE disruption. 

7) Delay: 

It is the amount of time from the packet generation until its 

reception at the destination. Reasonable values for this 

metric range from milliseconds for Real-Time Interactive 

(RTI) traffic to minutes in some Video on Demand (VoD) 

scenarios, such as Peer-to-Peer TV (P2PTV). 

8) Channel Zapping Time: 

One of the key elements of QoE of IPTV is how quickly 

users can change between TV channels, which are called 
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channel zapping. During channel zapping, a black screen 

was visible which contained the number of the target 

channel. 

9) Service Type: 

IPTV services include Video on Demand (VoD), triple play, 

Voice over IP (VoIP), and Web/email access, which are 

expanded from traditional cable TV services. 

Video on demand (VOD) are systems which allow 

users to select and watch video content on demand. 

Television VOD systems either stream content through a 

set-top box, allowing viewing in real time, or download it to 

a device such as a personal computer, PVR or portable 

media player for viewing at any time.[6] The majority of 

cable television or Dish TV providers offer both VOD 

streaming, including pay-per-view and free content, 

whereby a user buys or selects a movie or television 

program and it begins to play on the television set almost 

instantaneously, or downloading to a PVR rented from the 

provider, or downloaded onto a personal computer, for 

viewing in the future. 

The most dominant global web pages for video 

sharing are [11]: 

 YouTube with 64M videos and 1200M Views 

Watched Per Day, 

 MetaCafe with 38M videos and 17M Views 

Watched Per Day, 

 Dailymotion with 10M videos and 60M Views 

Watched Per Day, 

C. Exception: 

1) Usage History: 

The subjective quality of service must affect by the users 

previous experience of type of servicers he or she was using. 

For example, a cable TV user's opinion is more critical for 

consideration than a user who is used to watching TV with a 

room antenna. 

2) Application Type: 

Recent studies show that consumers of TV services expect 

higher quality and more control above the video content and 

TV viewing [8], [9]. These expectations can affect digital 

broadcasting services in form of terrestrial and satellite with 

increase of resolution to HD. The emerging IPTV and VOD 

reflect these increasing user expectations. HTTP-based 

technology offers superior HD quality and good viewing 

control. Due to fast growing service like Internet TV and 

video, the expected quality of video content is often 

considerably lower than some traditional video services. It 

would be more desirable that some social status and 

relationships service, capabilities of capturing devices, 

network connection are more important to find out the QoE. 

The introductory briefing about the expected service needs 

to be carefully designed to avoid bias. Sometime user thinks 

that YouTube video Quality is much better than IPTV 

service. This type of influence of quality exception may 

affect the overall QoE for Application. 

III. QOE MEASUREMENT APPROACHES 

Two main QoE assessment approaches are proper rally 

identical for industry research groups, commonly referred as 

Content-based measurement and Network-based 

measurement. Objective and subjective content inspection 

measurement approaches are used to find distortions that 

can be introduced at any stage in the end-to-end multimedia 

delivery. 

A. Subjective Quality Assessment: 

In subjective experiments a number of people are usually 

asked to watch a set of video clips for later on to rate what 

they have seen and experienced. The rating is often done in 

accordance with the Mean Opinion Score (MOS), which 

originates from a human subject which evaluates if the 

quality of the video is good, average, or poor. The main idea 

behind the subjective assessment is: 

 Invite the sufficient number of persons 

 Choose the video or number of videos 

 Choose the architecture you need to evaluate 

 Apply the quality assessment methods (Double 

Stimulus Impairment Scale -DSIS, Double 

Stimulus Continuous Quality Scale-DSCQS, Single 

Stimulus Continuous Quality Evaluation-SSCQE 

and Absolute Category Rating-ACR) 

 Calculate the Mean Opinion Score (MOS) 

1) Limitations With Subjective Quality Assessment: 

It has for instance been argued that the intervals of the MOS 

scale are problematic. Users usually lack the incentive to 

report accurate scores. Also, due to cultural differences in 

interpretation, results from subjective experiments are not 

internationally representative [14]. Most subjective 

experiments take place in a controlled lab environment, 

which means that results from different experiments can be 

different for same purpose which is done in different lab. 

Test users are outside their “natural habitat” in such 

experiments, the external validity of results obtained is 

highly questionable [14]. The main shortcoming with 

subjective experiments is, according to [15], the requirement 

for a large number of viewers, limiting the amount of video 

material that can be evaluated in a reasonable amount of 

time. 

B. Objective Quality Assessment: 

Estimation of subjective quality reduces the time 

consumption of user based assessment and at the same time 

broadens the possibilities of the quality estimation 

deployment. Estimating subjective video quality relies on 

one of following two approaches. 

From the viewpoint of input information into a 

model, objective quality assessment models can be 

categorized as follows: 

 Full-reference (FR) models 

 No-reference (NR) models 

 Reduced-reference (RR) model 

Many alternatives have been proposed regarding 

classification schemes of mechanisms for video assessment 

there is more generic classification, which considers not 

only the video quality assessment methods but also other 

classes of metrics not directly related to perceived video 

quality. The two different types of metrics are, i) direct 

metrics, and ii) indirect metrics [5]. 

1) Direct Matrices: 

Direct metrics consider factors that directly affect video 

quality. Direct metrics are obtained from various types of 

data related to network parameters, such as delay variations 

or packet (frame) losses related with network performance, 

and codec information as determined by the application. 
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a) Peak Signal To Noise Ratio (PSNR):  

It uses the Full Reference QoE measurement approach 

described above. It is a basic, yet important metric that 

assesses the similarity between two different images. PSNR 

computes the Mean Square Error (MSE) of each pixel 

between the original and received images, represented in 

dB. Images with more similarity will result in higher PSNR 

values. PSNR is usually expressed in terms of the 

logarithmic decibel scale. The PSNR is most commonly 

used as a measure of quality of reconstruction of lossy 

compression codec. 

b) Video Quality Metric (VQM): 

This is Full Reference QoE measurement approach because 

it uses original video. This estimation method is based on 

quality parameters that measure the perceptual effects of a 

wide range of impairments such as blurring, block 

distortion, unnatural motion, noise, and error blocks. The 

video performance estimator is defined for the end-to-end 

transmission quality.  

c) Structural Similarity  Index (SSIM) : 

It can be viewed as a quality measure of one of the images 

being compared provided the other image is regarded as of 

perfect quality. IT is also Full Reference QoE measurement 

approach. The main drawback of PSNR is that it does not 

consider how human perception works, hence in some cases 

it cannot detect some human perceptible video disruptions. 

To address this shortcoming, SSIM combines luminance, 

contrast, and structural similarity of the images to compare 

the correlation between the original image and the received 

one.[8] 

d) Mean Opinion Score (Mos): 

In the area of video QoE assessment can be considered as a 

meta-metric given that it considers values from other 

metrics to generate the final computed user perception. 

2) Indirect Matrices: 

Indirect metrics consider factors that affect the multimedia 

experience, but that are not directly related to the quality of 

the multimedia content. It is noticeable that indirect metrics 

have not been studied in detail in the networking area, where 

the focus has been clearly centered in the network 

performance and in direct metrics assessment. Nevertheless, 

as the multimedia applications continue to expand; this 

research area will become more appealing in the near future. 

Indirect metrics are closely related with the type of delivered 

service, and in general they require access to application or 

run-time information since they depend on user actions such 

as pressing the “play button”. Here, the most relevant 

indirect metrics for the assessment of video applications. 

a) Originality: 

This metric specifies the time span from content generation 

until its reception by the user. It is especially important in 

live video streaming, where the users want the content as 

fast as possible (e.g., to celebrate a goal in a football match). 

This metric greatly affects applications performing live 

streaming in P2P networks (P2PTV). 

b) Engagement Time: 

When several users are using a service, the content should 

be received at the same time by all the participants. This is 

critical in on-line gaming where the users need to react fast 

to the actions of others. 

c) Blocking: 

This metric is closely related the direct metrics because it 

models the jerkiness of the video, normally caused by empty 

buffers on the receiver. 

d) Start-Up Time: 

This metric defines the time period since the user request for 

video to the system until he/she receives it. A classic 

example of this is the waiting time experienced by a user 

from the time he/she clicks on a video link until the video is 

actually reproduced on the user’s screen. 

e) Engagement Time: 

This metric is an extension of the start-up time. It is defined 

as the time between the user create command or performs an 

action and until acknowledgement arrived by the system to 

the user. 

IV. CONCLUSION 

In this paper we overviewed the different factors affecting 

the QoE. The study focuses on specifically IPTV Network. 

It was found that, the first step to have a full-fledged QoE 

assessment mechanism to decide which the most suitable 

factors for the quality assessment. Further one need to 

consider which model is suitable for the quality assessment. 

Depending on the amount of available information, three 

different models can be used, namely, Full-Reference, 

Reduced- Reference and No-Reference, each one with 

different requirements and levels of accuracy. 

There are various applications of objective quality 

models in different quality design/management phases. IT 

will be beneficial to develop new application regarding the 

IPTV environment. To crate QoE model based on network 

configuration this will be useful survey to decide which 

parameters you need to consider and which model is best 

suitable for newly created application. 
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