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( Topology Change Algorithms based on Fluid Flow and Flock
Dispersion for Energy-Harvesting Mobile Sensor Networks )
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Abstract

The duty-cycle synchronization among mobile sensor nodes with energy-harvesting is very important. The nodes
should keep their duty-cycle same to others as much as possible because they have to cooperate each other and to
consume energy efficiently. The distribution of node position in network affects not only node connectivity but also the
active time of synchronized nodes, and it relates to network life-time finally. In this paper, we introduce a network
topology change algorithm (TCA) for energy-harvesting mobile sensor networks based on self-synchronized duty-cycling.
The algorithm tries to change a network topology into a balanced topology where the mobile sensor nodes are unified
according to the density of the number of nodes. For TCA, both fluid flow algorithm and flock dispersion algorithm are
proposed and they are evaluated through the simulation in agent based modeling language. TCA is applied to the
energy—harvesting mobile sensor networks to improve the synchronization of duty-cycle and to reduce the variation of
energy consumption among nodes.
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D do

Calculate d, (t) as the number of sensors

within monitoring radius 7, at time ¢

end for

(

-k do

z

if else d,(t) < d_(t) then
Set [0 := false

end if

Set heading toward z
end for

Set fope 1= tTUE

Find one of d_(t) for sensor i
else

for all signal detectors z,z=1,--
3. Fluid flow algorithm
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Flock dispersion algorithm

1 for all sensors i=1,---,k do
2 Find nearest neighbor j
3
4 if dij(t) < r; then
5 A:=0, —9_,.
6 if [A < 6,,, then
1 if A >0 then
8 01’:A+9max
9 else
10 Hz/ZA_emax
11 end if
12 end if
13 end if
14 end for
a8 6 = 4 Ln2|E
Fig. 6. Flock dispersion algorithm.
Fluid Neural Network with TCA
1 Initialize states: S;(0):=9,, i=1,--k
2 for t=1,--, T, do
3 for all automata 1=1,---,k do
4 Calculate a, (t) (see Eq. 1) and activate sensors with p,
5
6 Topology Change Algorithm
7 Find N(i, t)
8 call fluid flow algorithm
9 call flock dispersion algorithm
10
11 if f, . ,.== true then
12 Move to z at the speed of v
13 end if
14 Decide to stay at the current location or to move to one of the
15 four neighbor sites
iy Exchange Sl-(t—l) to N(i,t) and Calculate SL(t) (see Egs.
17 2 and 3)
end for
18 end for
a8 7. EEERX HE diz[F0] MZE FNN
Fig. 7. FNN with topology change algorithm.
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