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Goal: Measuring the value of ©
1:if ® > ®Ory then
2. E[D]= P™D
3:  if AD] > & then
4: APP Header = APP Header;
5: CCAduration = CCAduration/2;
6: Calling the CSMA Function;
7. else
8: CCAduration = 8 symbol durations
9: Calling the CSMA Function;
10:  endif
11: else
12:  CCAduration = 8 symbol durations;
13:  Calling the CSMA Function;
14:  if CCA = successful then
15: Transmit Packet;
16:  else
17: if NB < macMaxBE
18: Go to 5 // repeat the CSMA-CA
19: else
20: Drop Packet;
21: end if
22: endif
23: end if
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Parameter setting of PSO
and problem

v

Randomly generation of
population

v

Evaluation (fitness function)
using CSMA function

v

Updating the velocity and position of
particles

¥

Evaluation (fitness function)
using CSMA function

Stopping criteria
is reached

Set the best particle as the best
parameter setting of MAC

v

Running the DRX function using the best
setting of the best particle
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Goal: Achieving the best parameter setting for
MAC layer.

1: Parameter setting of PSO; // Length of each
particle is equal to the 4 variables of MAC layer

2: for i=1 to Population Size do

3: Randomly initialization i" particle
position;

4: Setting the velocity of i'" particle to zero;

5:  Computation of fitness value of i"" particle
using Fitness Function;

6: Updating of Pyest and Gpeg;

7: end for

8: for i=1 to MaxItr do

9:  for j=1to Population Size do

10: Updating the velocity of i"" particle;

11: Updating the position of i particle;

12: Computation of fitness value of i"
particle using Fitness Function;

13: Updating of Ppest and Gpegt;

14:  end for

15: end for

16: Setting the Gy as the best parameter setting
of MAC layer’s variables;

17: Running DRX scheme based on the Gpeg
information using DRX Function;
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ABSTRACT

The need for energy saving and environmental adaptation, has made governments and electric power
industries around the world to turn their existing power grids into smart grids. Meanwhile,
telecommunication networks play an important role in converting current networks into smart grids. The
Wireless Sensor Networks (WSNs) include a large number of low-cost, small, and multi-functional sensor
nodes that communicate wirelessly. WSNs are considered as a powerful technology for various applications
of the smart grids for reasons such as the ability to run in specific environments, fault tolerance, lower
power consumption, automated configuration, rapid development, and low cost. Despite the above
advantages, the WSNs face the critical limitation of data transmission latency due to the low connectivity in
dense environments. The main goal of this research is to figure out and present methods of media access
with the ability to distinguish, prioritize and dela, for wireless sensor networks in smart grids. This goal is
achieved by presenting a priority and delay aware method in order to improve the network reliability by
dynamic adjustment of the media access control parameters in WSNs. The media access control parameters
are the number of back offs, exponent back off, number of retransmissions, and contention window that are
optimally adjusted according to the changes in clear channel assessment. In the proposed method, the
particle swarm optimization method is exploited to determine appropriate values for the media access
parameters.

Keywords: Smart Grid, Wireless Sensor Networks, Media Access Control, IEEE 802.15.4, Particle Swarm
Optimization
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