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Effective Flooding Method Based on Advanced
ABC Algorithm Detecting Plural Acceptable
Solutions for Large Scale Sensor Networks

Akihide Utani™ Junya Nagashima'
and Hisao Yamamoto '

In a wireless sensor network, flooding is required for the dissemination of queries and
event announcements. The original flooding causes the overlap problems. In the original
flooding, generally, all sensor nodes receiving a broadcast message forward it to its neig-
hbors by the full forwarding power. For a dense wireless sensor network, the impact cau-
sed by the original flooding may be overwhelming. The original flooding may result in
the reduced network lifetime. To obtain plural adjustment solutions on the forwarding p-
ower of each sensor node in a large scale and dense wireless sensor network, this paper
proposes a new effective flooding method, i.e., a new query dissemination method based
on the advanced ABC algorithm detecting plural acceptable solutions. By using the obta-
ined plural adjustment solutions, the flexible operation according to the residual energy
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of each sensor node can be realized. The proposed method is evaluated in detail by num-
erical experiments. In the experiments performed, the performances of the proposed met-
hod are compared with those of the existing ones to verify its effectiveness.
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m 3
each colony size(Ng) 100
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3 [ -150(m)]
Method Total energy consumption
Flooding | FNs = 400 176.640m.J
Greedy | FNs=160 72.960mJ
IUA | FNs=15 10.320mJ
DPSO i FNs=17 6.864m.J
L :0(m) 150(m)]
(50 , : )
Method Total energy consumption
Best Ave. Worst
PSO-PAS | Solutionl | 9.456mJ | 9.555mJ | 9.689mJ
@150 [ Sotution2 | 9.591mJ | 9.787mJ | 9.878mJ
| Solution3 | 9.722m7 | 9.818m7 | 9.905m7
PSO-PAS | Solutionl | 9.483mJ | 9.592mJ | 9.729mJ
@==200 [ Sotution? | 9.628mJ | 9.819mJ | 9.928mJ
| Solution3 | 9.790m | 9.901m7 | 9.997m)
Proposal | Solutionl | 6.192mJ | 6.233mJ | 6.242mJ
®e==150 | Sotution? | 6.247mJ | 6.254mJ | 6.265m]
Solution3 | 6.251mJ | 6.259mJ | 6.268mJ
Proposal | Solutionl | 6.231mJ | 6.238mJ | 6.245mJ
Re==00 [ Sotution? | 6.256mJ | 6.265mJ | 6.272mJ
Solution3 | 6.267mJ | 6.274mJ | 6.285mJ
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