Anastasios (Tasos) Dagiuklas
Title of thesis: Modeling and Traffic Management of Video Services in an ATM Network

Position: student

Degree awarded Ph.D.

Duration of study 1992-1995

Financial support 

Supervisor Prof. M. Ghanbari

Current affiliation :

Department of Information and Communications Systems Engineering

University of Aegean

Karlovassi Samos 83200

GREECE

Email: ntan@aegean.gr
Abstract
Integration of video services in an ATM network necessitates the traffic characterisation of these services in order to assess their QoS and predict the network performance under congestion periods. One of the objectives of this thesis is the development of a framework for video modelling. A single layer video channel is modelled with an M state Markov chain, where each state of the model represents quantised cells per frame. For cell level modelling, it is shown that distribution of generated cells per state inside the frame follows a modulated Poisson and Gamma distribution process. A multiplexed model of N homogeneous sources is then introduced which is represented by a linear Markov chain of N M states. Particular attention is paid to the transient behaviour of the multiplexed model. Both single and multiplexed models are validated by comparing their cell loss performance with real video data at both cell and burst levels. The multiplexed model is then generalised to represent the aggregate traffic at different bit rates. This framework has been extended to model two-layer video data.

Traffic management methods are then investigated in order to avoid overload at the switching nodes. A method that polices the Mean Bit Rate and the Peak Bit Rate of an H.261 type codec is presented. At video scene cuts, where the peak bit rate are generated, the codec limits its generated bit rate through a leaky bucket mechanism. The codec uses a sliding window for its maximum network utilisation. For sequences with scene cuts, there is an optimum peak bit rate for a given mean bit rate and peak-to-mean-ratio where both network performance and perceived image quality are optimised.

Finally flow control methods are addressed in order to cope with the problem of congestion. The first method is reactive oriented and uses the queue occupancy of an ATM switch to indicate the state of the network. Once the queue occupancy exceeds a threshold, a signal is sent back to the users to decrease their generated bit rate. When the congestion period eases the switch may notify the users to switch to their pre-congested bit rates. For a threshold value of approximately 50% of the maximum buffer length both network performance and perceived image quality are optimised. The second method is preventive oriented where each encoder employs a multiplexed video model to simulate the video traffic through a congested switch. It is demonstrated that control of the bit rate at almost 80% of the estimated channel capacity, both network performance and perceived image quality are optimised.
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