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Optimization Algorithm based on pleometrosis mating of Honey

Bees for Dynamic Environments
Rambod Haghighat Far; Nahid Shayeganpour; Mohammad Reza Meybodi

ABSTRACT

Today it is proved that various natural systems with a simple external organism and on behalf of dynamic
interactions, have capacity of producing swarm systems that have the ability to perform complex operations.
Recently, application of algorithms that are obtained from swarm intelligence systems has increased because
their capacity in adaptability to changing environment has enhanced and these algorithms are also used to
solve optimization problems in dynamic environments i.e when the optimization goal, the problem instance,
or some restrictions change, the optimum to that problem might change as well. Marriage behavior of honey
bees may also be regarded as optimization in dynamic environments in which heuristic search is inspired
from process of mating in real honey bees. In this paper, a new algorithm for optimization in dynamic
environments is presented. In this algorithm using some queens, local optimals are identified and then are
used to find generalized optimization. This algorithm has overcome the algorithm of optimization in
haplometrosis marriage that has quick convergence to one optimal and eludes evolution and is unable to find
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other optimals and this is accomplished by creating variety which is necessary for heuristic purposes in new
domains.

This is also has been done by some queens each of which has been looking for and caring one optimal and
avoiding swarm of some queens on one single peak. The results obtained from this suggested solution on
known benchmarks of moving peaks in dynamic environments have been analyzed and compared with some
valid algorithms such as cellular PSO, Adaptive MQSO, Adaptive cellular PSO, MQSO, RPSO and this
comparison suggest efficiency of the suggested algorithm in respect with other algorithms.
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Define Q,W, and B to be the number of queens, workers,and broods respectively
Define M to be the spermatheca size
Define energy, and speed to be the queen’s energy and speed respectively
Initialize each worker with a unique heuristic
Initialize each queen’s genotype at random
select a worker at random and apply it to improve the queen’s genotype
while the stopping criteria are not satisfied
for queen = to Q

initialize energy, speed and position
generate a drone using position
while energy > -

evaluate the genotype of the drone
if the drone passes the probabilistic condition, then
if the queen’s spermatheca is not full, then
add its spermatozoa to the queen’s spermatheca
end if
end if
energy = energy - step
speed =t * speed
with a probability of speed, flip each bit in the drone’s genotype
end while
end for
for brood =\ to B

select a queen in proportion to her fitness
select a sperm from the queen’s spermatheca at random
generate a brood by crossovering the queen’s genome with the selected sperm
mutate the generated brood’s genotype
select a worker in proportion to its fitness
use the selected worker to improve the drone’s genotype
update the worker’s fitness based on the amount of drone’s improvement
end for
while the best brood is better than the worst queen
replace the least-fittest queen with the best brood
remove the best brood from the brood list
end while
end while solution
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Define Q,W, and B to be the number of queens, workers,and broods respectively
Define M to be the spermatheca size

Define energy, and speed to be the queen’s energy and speed respectively
Initialize each worker with a unique heuristic

Initialize each queen’s genotype at random

queen’s shift=-

change=- //no change

select a worker at random and apply it to improve the queen’s genotype
while the stopping criteria are not satisfied
if environment ==change
if queens_colony is full
current_queen=best queen based on fittness
else
Initialize each current_queen’s genotype at random
End if
End if
initialize energy, speed, step and position
generate a drone using position
while energy > -

evaluate the genotype of the drone
if the drone passes the probabilistic condition, then
if the current_queen’s spermatheca is not full, then
add its spermatozoa to the current_queen’s spermatheca
end if
end if
energy = energy - step
speed =t * speed
with a probability of speed, flip each bit in the drone’s genotype
end while

for brood =\ to B

generate a brood by crossovering the current_queen’s genome with the selected sperm
mutate the generated brood’s genotype
select a worker in proportion to its fitness
use the selected worker to improve the drone’s genotype
update the worker’s fitness based on the amount of drone’s improvement
end for
while the best brood is better than the current_queen
replace current_queen with the best brood
end while
if environment ==change
for queen=\ to Q

calculated distance queens to current_queen

end for

m_d=min(dastances)

if m_d<(queen'shift which have minumum_distance)
replace minumu_distance queen with current_queen

else
insert current_queen to queen_colony

end if

updat shift_queens

end if
end while solution
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