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Summary:  

In this thesis; we aim to develop a simulation tool to evaluate H.264/SVC-based video 

streaming. Scalable video coding (SVC), e.g. H.264/SVC, features a flexible media 

representation that enables adaptive streaming as network conditions change. However, existing 

SVC simulation tools do not support adaptive video transmission. So, we present an Adaptive 

VIdeo Simulation (AVIS) framework for scalable video in network simulator 2 (NS2). The 

adaptation is enabled by introducing two new objects including AVIS transmitter and receiver. 

Additionally, this framework includes preprocessing and postprocessing tools that enable the 

simulation for different encoding configurations. AVIS design provides a flexible and 

configurable means for supporting a wide range of time-based and traffic-based input 

parameters for adaptive algorithms. Hence, AVIS represents a unique framework that would 

speed the performance evaluation of newly developed adaptive streaming algorithms for 

scalable video. Using AVIS, people who work on video coding can simulate the effects of a 

more realistic network on video sequences resulting from their coding schemes, while people 

who work on network technology can evaluate the impact of real video streams on the proposed 

network architecture or protocols. To demonstrate the usefulness of AVIS, we introduce two 

different examples for adaptive video streaming algorithms according to available bandwidth 

variation in first one and according to the service cost in heterogeneous network in second. The 

results of both examples, show that controlled video streaming maximizes the utility of the final 

video representation while satisfying various constraints.  
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Abstract 

Scalable video coding (SVC) features a flexible media representation that enables 

adaptive streaming as network conditions change. However, existing SVC-based 

simulation tools do not support adaptive video transmission. 

In this thesis, an Adaptive VIdeo Streaming Simulation tool (AVIS) for scalable video 

in network simulator 2 (NS-2) is introduced. Video adaptation is en- abled by 

introducing two new objects including AVIS transmitter and receiver. Additionally, this 

framework includes preprocessing and postprocessing tools that enable the simulation 

for different encoding configurations. AVIS design provides a flexible and configurable 

means for supporting a wide range of time-based and traffic-based input parameters for 

adaptive algorithms. Hence, AVIS represents a unique framework that would evaluate 

the performance of newly developed adaptive streaming algorithms for SVC-based 

video streaming. 

Then, two different examples for adaptive video streaming algorithms are introduced to 

show the strongest of AVIS. In the first example, video streaming is adapted according 

to the variation in the available bandwidth. While in the second example, streaming 

parameters are adapted according to the service cost in heterogeneous network. 

The results of both examples, show that controlled video streaming maximizes the 

utility of the final video representation while satisfying various constraints. These 

results propel the development of smarter adaptive strategies to achieve the best 

performance. 
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Chapter 1 : Introduction 

Transmission  of multimedia content (e.g.  video streaming) is extremely exploding and 

composing a large portion of the overall data traffic. While on-demand video streaming is 

delay-sensitive, also to meet different end-user de- vices with different capabilities and 

bandwidth fluctuations of access networks; controlled video streaming is needed.  So that 

streaming parameters should be adjusted to satisfy various constrains. 

1.1.  Motivation 

SVC is developed as an extension to the H.264/MPEG-4 Part 10 compression standard [8]. 

Any SVC-based video is encoded hierarchically into a base layer and one or more 

enhancement layers.  In order to successfully decode a specific quality, one should receive 

the base layer and all enhancement layers required for decoding such quality. Hence, an 

SVC video can be streamed at different rates based on the number of included substreams. 

So, the layered structure of SVC made it the pillar of many adaptive streaming algorithms 

that change their streaming parameters according to the network conditions. On the other 

hand, SVC suffers from resiliency issues, the loss of a base layer packet completely prevents 

the decoding of all the dependent video frames. So that, adaptive techniques needed to 

reduce probability of losing base layer by adjusting streaming quality and/or transmission 

rate. 

 

Consequently, developing new tools for evaluating video streaming performance evolves as 

a key requirement for enabling thorough testing of video compression and streaming 

techniques before their real deployment. The performance evaluation of newly developed 

schemes may be conducted using analytic techniques, simulations and/or experimentation.  

Generally, simulations and experimentation capture the complete protocol stack operations 

while in analytic techniques several details are usually abstracted in one way or another.  

Experimentation usually takes time for both setup and testing. On the contrary, simulations 

enable fast testing over a variety of networks. However, a few tools exist to evaluate the 

developed solutions for SVC streaming but none of them enables adaptive streaming 

operation at the server that continuously pumps the video packets of the highest video 

quality into the network. 

1.2. Thesis Contribution 

In this thesis, an Adaptive VIdeo Streaming Simulation tool (AVIS) is presented. AVIS 

enables adaptive streaming by changing the streamed video quality and/or its transmission 

rate. AVIS implementation includes a transmitter and a receiver. AVIS transmitter filters the 

packets according to the selected quality and encoding type while AVIS receiver monitors 

the streaming process and provide information that can be used as input for adaptive 

streaming algorithms.  Additionally, we developed generic pre- and post processing tools to 

accommodate generic en- coding configurations that cannot be handled by existing tools.  
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To the best of our knowledge, AVIS represents the first simulation framework for adaptive 

SVC- based streaming performance evaluation. 

Also, different adaptive algorithms are introduced to maximize the utility of final video 

representation within various constrains. The performance of the developed adaptation 

strategies is evaluated using AVIS showing noticeable gains in the video quality compared 

to non-adaptive streaming. we developed these strategies to show the strongest of AVIS, 

while their results propel the development of smarter adaptive strategies to achieve the best 

performance. 

1.3.  Thesis Outline 

This thesis is organized as follow, background and related works are presented in Chapter 2. 

In Chapter 3, our developed simulation tool “AVIS” is introduced. The architecture of AVIS 

is illustrated. Also, how it to use AVIS in adaptive transmission is presented. 

In chapter 4, two examples for adaptive streaming algorithms and their performance 

compared to non-adaptive streaming are developed. It is shown through simulations that the 

adaptive streaming algorithms, realize better video representation, compared to typical non-

adaptive streaming. 

Finally, the conclusions that have been drawn from all the results obtained in this thesis 

work are presented in Chapter 5. Our recent research and recommendations for further 

future research are also presented in this chapter.  


