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3. Artificial Bee Colony (ABC)
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Table 1 Conditions in WSNs
Parameter value
Area size 500(m) x 500(m)
Number of sensor nodes 400
Radio range 150(m)
Total number of iterations 30000
Weight parameter S 1.5
Tabu and priority search range r 400
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Table 2 Parameters in proposed method

Method Parameter value
REFIL | ABC Colony size cs 300
Employed bees eb cs x 50%
Onlooker bees ob cs x 50%
Limit value lv 4000
Solution storage size cs X 5%
Iterations of PSO search ips 1000
PSO Inertia coefficient w 0.8
Weight coefficient cq 2.0
Weight coefficient c2 0.8
Swarm’s size p 200
500
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Fig. 2 A simulation model
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Fig. 3 Forwarding patterns for TABC
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& 3 HFEORALF—HERE (r = 400)
Table 3 Total energy consumption in each method (r=400)
Method Total energy consumption
Best Ave. Worst
TABC Solutionl | 6.186mJ | 6.293mJ | 6.385mJ
with PSO Solution2 | 6.264mJ | 6.353mJ | 6.410mJ
local search Solution3 | 6.371lmJ | 6.403mJ | 6.461mJ
TABC Solutionl | 6.217mJ | 6.338mJ | 6.449mJ
without PSO | Solution2 | 6.297mJ | 6.401lmJ | 6.458mJ
local search Solution3 | 6.396mJ | 6.455mJ | 6.513mJ
CPSO Solutionl | 6.200mJ | 6.456mJ | 6.681mJ
Solution2 | 6.344mJ | 6.616mJ | 6.796mJ
Solution3 | 6.372mJ | 6.797mJ | 7.129mJ
ABC Solutionl | 6.288mJ | 6.336m.J | 6.363mJ
50 . . . . ; : :
TABC
........ CPSO
—~ 4r = = == ABC 7
0
=
—
Z
. _
2
5]
a
o0 i
C
£
©
2
S _
i %0 10 10 200 2% 300 '3.50 400

Sensor node index

B4 #tsi ) — RoTREE) i

Fig. 4 Average forwarding power of each sensor node
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