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Select a set of observer bees from all bees
Select SNs for the role of observer bees
based on their calculated weights or equation 1
Initial assessment of the fitness
Select observer bees using equation 2
Assign SNs as observer bees
Period of time using equation 3
Evaluate another set of randomly
. Select observer bees using equation 4.
10. This process continues
11. Until an optimal set of observer bees is found.
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1. Initialize the variable
2. while(bee!=null) do
3. Select a set of observer bees
4. with higher weight among all SNs using equation 1
5. Check the fitness of the observer bee using equation 2
6. while(i!'=max) do
7. Select new bees using equation 3
8. Calculate the fitness value using equation 4
9. Select bees greedily
¥ soleiiioy pia 95!
1. Randomize SNs
2. Do fori=1tom
3. If Si is not monitoring any targets, then
4. Move Si to the least monitored target
5. Recalculate SN-target coverage matrix
6. Endif
7. End for
8. S=SNs sorted in ascending order of number of targets
9. Sort SNs by number of targets they cover

10.Do fori=1tom

11. Repeat: Until Si can cover another target

12. Place Si at the center of all targets it covers

13. Move Si to the center of all targets it covers

14. If Si can cover the new target

15. Recalculate the SN-target matrix

16. Otherwise Abandon the move

17.1f SN can cover the new target along with the targets
18. previously monitored, this move is allowed

19. otherwise abandon the move

20.End if

21.End for

22. Calculate the upper bound of the network lifetime
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Abstract

The application of flying sensor node networks (FSNs) in the
Internet of Things (1oT) is. Routing in FSNs depends on the
parameters of flight speed and the diversity of movement
directions of sensor nodes (SNs). The challenges of FSNs
include SNs mobility and network scalability, routing between
flying SNs and timely data delivery to the base station.
Increasing SNs scalability and mobility increases control
packets and overhead. In this paper, we use the bee colony
optimization algorithm (ABC) to select the shortest optimal
path between SNs, ensure data delivery, reduce control
messages, avoid redundant information transmission, and
increase the lifetime of FSNs. For this purpose, we define a
dynamic optimization problem whose parameters include
residual energy, connectivity degree, speed, workload, and
direction of SNs. Then, we propose an algorithm for routing in
FSN based on honeybees. Simulation results show that the
proposed model performs better than beeFSN, P-OLSR, TDR-
FASNet, and EAUCD protocols in terms of energy
consumption and network lifetime.
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