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Markov Decision Process (MDP) - a mathematical framework for modelling decision
making in situations where outcomes are partly random and partly under the control of
a decision maker. MDPs are useful for studying a wide range of optimization problems
solved via dynamic programming and reinforcement learning.

MDP_definition - Markov Decision Process is a discrete time stochastic control process
(Figure 6). At each time step, the process is in some state s, and the decision maker
may choose any action a that is available in state s. The process responds at the next
time step by randomly moving into a new state s’, and giving the decision maker a
corresponding reward R_(s, s”). The probability that the process moves into its new
state s’ is influenced by the chosen action. Specifically, it is given by the state transition
function P (s ,s’). Thus, the next state s' depends on the current state s and the
decision maker's action a. But given s and a, it is conditionally independent of all
previous states and actions; in other words, the state transitions of an MDP satisfies the
Markov property.

‘Mine hunting field experiment

Mine hunting — a common approach used in mine Targets on the sea bottom could
countermeasures. It relies on detecting and remain undetected by a sonar
classifying a target on the sea bottom, using a deployed near the surface but an
sonar sensor, followed by an appropriate disposal AUV can collect data from a closer
procedure. Typical minehunters are ships using proximity by diving near the sea
towed sonar array for imaging. They are manned bottom.
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Autonomous Underwater Vehicle (AUV) — a robot
that travels underwater without requiring input
from an operator. AUVs are considered a future
alternative for mine hunting. AUVs are small and
remove the personnel from the mine field. They
are potentially more cost efficient and can cover
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Rendezvous Planning for Multiple Autonomous Underwater Vehicles using a Markov
Decision Process - The MCM scenario we are studying uses 3 AUVs. For the limited
battery time they have, their goal is to maximise the area they can search with the
constraint that every detection has to be revisited. Two tasks are defined: search and
ID (relocating targets and collecting additional data to help classify and identify the
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