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Insect-Inspired Algorithm for Zone Radius Determination of
Ad-hoc Networks
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1Dept. of Electronic Engineering, Kumoh National Institute of Technology

Abstract: In this paper, a new zone radius determination algorithm is proposed for a nature-inspired routing protocol that
emulates the foraging behavior of bees based on their ability to find an optimal route from nectar sites. Instead of changing the
radius of nodes one-hop by one-hop, the proposed algorithm alters the radius of nodes as gaps of another radius and adapt
quickly to network conditions. The simulation results show that the proposed algorithm has higher efficiency compared with
existing studies in an aspect of computational complexity and end-to-end delay.
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Table 1. Bee-Inspired Algorithm Notations.
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Fig. 1. The recruitment of bees for foraging.
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1:Procedure IZRP Algorithm
2:input: n = Z(p);
e} E 9 A7)0 uE e
3:output: Optimal Zone Radius(poptimal);
4: for Process n do
5:  Check the difference of nodes’s zone radii Ap.

6: if Z(p) < Zyen(p) then
7: for Process ., with Ap do
& Peurr=p+;
9: end for
10:  else
11: for Process P, with Ado
12: Peurr=p==;
13: end for
14:  end if
150 f Peurr< Poptima then
16: [p; increases, £ decreases.
17:  else
18: 1, increases, ]E/ decreases.
19:  end if
I,
20:  Obtain ['(p) = i.

i

21: if T(p) > Lipresnoa(p) then

22: p(}pti,mal: PeurrtT;

23:  else

24: Poptimal™ Peurr=3
25:  end if

26: end for

27: retum: Min Search Scheme;
28: end procedure
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1:Pocedure PROPOSED ALGORITHM
2:input:n =Z(p) //total control traffic corresponding to
the number of hops of nodes’ zone radii in the network.
3:output: Optimal Zone Radius (Poptimar);
4: for Process n do
5. if Zp) ! = Zp),., then

6: Check the difference of nodes’s zone
radii Ap.

7. if Ap= |p; —p;|<2 then

&: node i requests the adjacent nodes

to directly change Apby sending a
message URM(Ap);

9: else

10: node i requests the adjacent nodes
to directly change Apby sending a
message DRM(Ap);

11: end if
12: end if
13 if Panr < Poptima then
14: ]@ increases, £4, decreases.
15: else
16: 1, increases, Iz decreases.
17: end if
Iy
18: Obtain ['(p) = ]A’ .

19:  if T(p) > Lesnon(p) then

20: Poptimal= Peurrtt;
21: else

22: Poptima= Peurr=
23: end if

24:  end for

25:  retum: Min Search Scheme;
26: end procedure
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Fig. 2. Computational complexity of the IZRP algonthm verse
that of our proposed algorithm.
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Fig. 3. Comparison results between the average end-to-end delay
in ZRP with different zone radii 1 to 3 and IZRP.
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