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2 Microelectromechanical Systems
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Input:

CG=(V;E) » Snapshot of the network
Ps » Desired partial coverage
a » Reward parameter for the update of the action probability vector, where 0 <a <1
Tn » Cardinality threshold value
En » Energy threshold value
Output:

A 4 » Selected nodes
r » Unselected nodes
Initialization:

A HELLO message is broadcast within the network
for all nodes in V do
VY=xg;
Initialize Tk and Pthreshold
Send a DISCOVERY message

pi(0) = % Vi » 1 is the number of neighbors

end for
repeat
Randomly select and activate a node S;
repeat
while Si has no possible actions do
Activated nodes are traced back to find an automaton with available actions
end while
Y=VYUS;
Si selects one of its neighbors S j accordingly to its p(n)
Each automaton prunes its action-set to avoid the loop
Si is activated
I' =T U Unselected neighbors of S;
Si=Sj
until Y U T| < |V]|
Ew is calculated
if '\V| < Tnand Ey > En then

Tn=|¥|

En=Ey

Bi(n)=0 VilS; eV¥ » Reward from the environment
Broadcast a REWARD message among all selected nodes in ¥

Else

Bi(n)=1 VilSieV¥ » Penalty from the environment
Broadcast a PENALTY message among all selected nodes in ¥

end if

Enable all the disabled actions

until the stop condition is met.

An ACTIVATION message is broad cast among all the nodes in ¥
FormPartialCoverage()
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Input:

CG=(V,E) » Snapshot of the network
Ps » Desired partial coverage
Input/Output:

b4 » Selected nodes

r » Unselected nodes

forall Sjin T do

if W does not satisfy Ps then

if Neighbors of S; cannot cover S; area then
Y=Y U §;

Send an ACTIVATION message to Sj

else

Deactivate S;

end if

end if

end for

FormPartialCoverage 4S5 4. :(¢-1) JS&
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Abstract

Wireless sensor networks are one of the most important technologies used in the current
century. A sensor network consists of a large number of sensor nodes that are widely
distributed in an environment, and it is not necessary to determine where the sensor nodes are
located. Congestion in wireless sensor networks not only lowers packets but also wastes
battery power. In this project, a method for controlling congestion in wireless sensor networks
is presented using the learning automata to reduce energy consumption in the middle nodes.
The results of this research show that learner algorithms can be used most in sensor networks.
The proposed method of advanced algorithms is optimized. In fact, the complexity of the time
(runtime) and the lifetime of the network in all conditions considered, suggests that the
proposed method is better. In addition, when we restrict coverage, the performance of the
proposed method is better than other evaluation solutions. Accordingly, the profit from the
use of learning automata will be determined more than other algorithms when increasing the
sensitivity of Ps. These results show that learner algorithms can be used more in sensor
networks.

Keywords: wireless sensor networks, learner algorithms, congestion control.

v



