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Abstract

The underlying aim of this report is to develop on-line decision-making algorithm
for QoS routing in mobile ad hoc networks (MANETs) which would minimize
communication overhead, maximize the overall long-term performance criterion and
can perform well under the presence of uncertainty for dynamic topology networks.
The contributions in this report is the experimental evidence that, RL techniques
equipped with suitable path caching strategies can be employed to reduce the amount
of message overhead in QoS routing in MANETS.

A novel partially observable Markov decision process (POMDP) formulation of a
message overhead control problem for QoS routing in MANETs is introduced. The
proposed scheme integrates the original the Ticket-Based Probing (TBP) scheme with a
reinforcement learning method for POMDPs, called the on-policy first-visit Monte Carlo
method with path caching (ONMCP) scheme, is applied to support QoS routing at the
network level in a MANET. Results obtained from various scenarios of mobility and
imprecise information, and stringent QoS requirements show that the POMDP framework
can achieve good ticket-issuing policies, in terms of the accumulated reward per episode
when compared to the original heuristic TBP scheme and the ONMC scheme without
path caching. Furthermore, our approach can lead to more efficient control of search
messages, i.e., a reduction of message overhead with marginal difference in the success

ratio and average path cost.



