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Abstract: A novel optimal route evaluation method based on principal component analysis
(OREPCA) is proposed to solve the transmission route sequencing problem appeared in the
optimality evaluation process of wireless sensor networks. Sample routes information is firstly
collected in a discrete time domain by using an ant colony algorithm. Then, a relevant evaluation
index system of routes is constructed based on the deployment environment of the network, and a
positive dimensionless method is given and is applied to the indicators of the set. The priority of
all indicators is used to score each sample route and to obtain a vector of evaluation indicators.
Finally, a correlation coefficient matrix among different indicators in the vector is calculated, and
the principal component approach is used to obtain a route evaluation function and the weighting
factor of each evaluation indicator in the function. The algorithm avoids the problem of subjective
randomness caused by manually selecting weighting factors based on experience. Moreover, the
evaluation function generated by the proposed method achieves the diversified evaluation and
prompts dynamic server load balance in different monitoring environments. Comparisons with the

multi-objective routing algorithm and the cluster based route optimisation and load balancing
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protocol, OREPCA can increase the lifetime of network by 14% and put down the delay of

communication notably.

Keywords: route evaluation; principal component analysis; ant colony algorithm; wireless sensor

network
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/Ant k come from the node v to node i/

1 if ant % arrives to the node ¢;
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2 calculate the visit probability of the nodes
store in the neighbor information table of
node 7;

3 if the ID of node j appeared in route table
which used to store the ID of nodes passed
through by ant £

4 the probability of node j chosen as the

next hop node of ant is set to 0;
5 else if node j is far away from the station

than node :

6 the probability of node j chosen as the
next hop node of ant is set to 0;

7 else

8 the probability of the remaining node cho-

sen as the next hop node of ant is calculat-

ed according to pheromones concentra-

tion;
9 end
10 ant & utilizes pseudorandom generator tech-

nology to choose next hop node;

11 randomly generated a number ¢ between 0
and 1;

12 if g is no larger than threshold value g,

13 ant k chooses the maximum visit probabil-

ity node j as the next hop node;
14 else
15 ant k£ randomly chooses a node whose visit

probability is not equal to 0 as the next

hop node;
16 end
17 node 7 updates local pheromones;
18 ant k utilizes the information extracted

from node i/ to update the data store in
neighbor information table;

19 ant %k arrives to the static sink u by repeat-
ing the above steps,and then update global
pheromones;

20 end
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