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In this thesis, real-time control mechanisms for multimedia transmission in an ad-hoc network
have been proposed. The objective of these mechanisms is to minimize the packet jitter while
maintaining the resultant packet delay in an acceptable range. Unlike existing algorithms, the proposed
control algorithms are intended to operate at intermediate nodes. These algorithms have been tested in
two platforms: wireless and wired testbeds. The implemented wireless testbed has been suitably applied
in case of small networks. In constrast, by using an emulator gateway to model ad-hoc environments, the
wired testbed has been applied in case of larger networks possibly with consideration of node mobility.

Three approaches of real-time control mechanisms, Distributed Real-time Control with Regu-
lating Buffer Threshold (DRC-RBT), Distributed Real-time Control with Delay Time Tag (DRC-DTT) and
Adaptive Distributed Real-time Control (ADRC), have been presented in this thesis. For the DRC-RBT '
mechanism, packets are kept in buffers and sequentially forwarded according to their appropriate time
which is defined by a buffer threshold value. For the DRC-DTT mechanism, each incoming packet that
arrives too early, compared with the delay of the previous packet, will be delayed to maintain minimum
packet jitter. The same technique of packet delay compensation is employed in the ADRC mechanism
but, in addition to DRC-DTT, the added delay is calculated according to the moving average of the delays
of the previous packets. Packets with excessive delay will be discarded.

Experimental results reveal that each of the proposed methods performs well in different
situations. In a static network, DRC-RBT is a preferable method; however, this method can serve only
the incoming traffic of constant bit rate nature. On the other hand, DRC-DTT gives a good performance
under lossless situations. And finally, by appropriately adjusting the assigned weight value of average

delay in ADRC, the obtained numerical tests suggest that ADRC can operate efficiently in both lossless

&

and lossy network scenarios.





