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A Comparison of Optimization Problems for Planthopper Algorithm
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Abstract

In this research, we discuss the planthopper algorithm
(PA) as an algorithm for finding the optimal values. The
proposed algorithm is inspired by the food searching habit of
the planthopper. To evaluate the proposed algorithm, we
tested on optimization of benchmark mathematic functions,
comparing to the Cuckoo Search Algorithm, Bat Algorithm
and Fruit Fly Algorithm. Those algorithms have limitations on
the speed of convergence into solutions and the determination
of parameters as constant. In the problem of finding the
minimum of 4 mathematical functions, the function is the
Sphere function, Griewank function, Rosenbrock function
and Ackley function. The Planthopper algorithm gives the
best average fitness in the Griewank function (x = 0.00012,
S.D. =0.00191) and the Ackley function (x = 0.03102, S.D.
=0.16076). The results showed that the proposed algorithm
could solve the optimization problems comparable to other

existing algorithms, even better in some problems.
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Planthopper algorithm

Objective function f{x), x = (x1, N xd)T
Initialize the planthopper population X, = (i=12..,n)
Initialize take-off angle, body mass r
While (<Max number of iterations)
Generate new solutions by adjusting distance, and updating
velocities and locations/solutions
If (rand>r)
Select a solution among the best solutions
Generate a local solutions around the selected best solution
end if
Rank the Planthopper and find the current best
End while
Post-process results and visualization

AN 3 Pesudo code of the Planthopper Algorithm (PA)
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Initialization of PA parameters
Number of iterations
Population
Angle
Body mass

v

Random initialize planthopper swarm
position

Y

Give an individual planthopper the
distance and position for searching the
food
V= Vi + (Vigin=Vma)rand

5= (vzsinza)/g
Xnew=(Xoi-Xpes) 1S

Yes
rand>mass v
No Random
walk
Calculate its concentration value and its
Jump 4—'
Fitness=function(x,,,)
¥

Keep the best jump function value
[fmin, best/=min(Fitness)

Y

Update the best swarm location
best=Xnon
Fmin=bestFitness

No

MaxGeneration?

The best
planthopper

AN 2 WII%T8Y Planthopper Algorithm

3.2.1 WINTw Sphere (Sphere function)
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Sphere Griwank Rosenbrock Ackley

Anade| STDEV |Anaas| STDEV | drinda| STDEV | énads| STDEV
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g = 4.0 WU TuaawITLULIWRENTlaaE TR

ﬂ"]mﬁlil 0.03339 | 0.05442 | 0.00071 | 0.04593
Sphere
STDEV 0.14625 | 0.14604 | 0.00194 | 0.15472
Gi’lmail 0.00019 | 0.00057 | 0.00017 | 0.00012
Griwank
STDEV 0.00137 | 0.00221 | 0.00044 | 0.00191
ﬂ"]maitl 0.33463 | 0.67159 | 0.56825 | 0.42655
Rosenbrock
STDEV 1.34329 | 1.36791 | 0.43278 | 0.76182
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