Reply to: Comments on ‘“‘Particle Swarm Optimization

with Fractional-Order Velocity”

J. A. Tenreiro Machado -
Micael S. Couceiro

E. J. Solteiro Pires -

We agree with Ling-Yun et al. [5] and Zhang and Duan
comments [2] about the typing error in equation (9) of
the manuscript [8]. The correct formula was initially
proposed in [6,7]. The formula adopted in our algo-
rithms discussed in our papers [1,3,4,8] is, in fact, the
following:
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The results in [5] and [8] are not directly compara-
ble. In [5], the charts are obtained by running a single
test; while in [8], the charts are obtained by the median
of 201 simulations tests. It should be noted that we
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Fig. 1 Evolution of 201 simulations for the Easom function,
with @ = 0.5, and its median

use several simulations, because particle swarm opti-
mization (PSO) is a stochastic algorithm. Therefore,
each time it is executed it leads to a distinct trajectory.
Due to this fact, a test group of 201 simulation was
considered, and the median adopted as the final out-
put. For example, for the Easom function, f1(x) (2),
with « = 0.5, the 201 evolution trajectories obtained
are depicted in Fig. 1 by blue lines. The corresponding
median is depicted by the red line.

In conclusion, with exception of the typing error in
the formula the implemented algorithm and the pub-
lished results are correct.
fa(x) = — cos(x1) cos(xp)e (17 (=
f¥(x) = =10, x1,x € [—100, 100] 2)



References

. Couceiro, M.S., Rocha, R.P,, Ferreira, N., Machado, J.:
Introducing the fractional-order Darwinian pso. Signal
Image Video Process. 6(3), 343-350 (2012). doi:10.1007/
s11760-012-0316-2

. Duan, H., Zhang, X.: Comment on “particle swarm optimiza-
tion with fractional-order velocity”. Nonlinear Dyn. (2014).
doi:10.1007/s11071-014-1288-2

. Ghamisi, P., Couceiro, M., Martins, F., Benediktsson, J.: Mul-
tilevel image segmentation based on fractional-order dar-
winian particle swarm optimization. IEEE Trans. Geosci.
Remote Sens. 99, 1-13 (2013). doi:10.1109/TGRS.2013.
2260552

. Ghamisi, P., Couceiro, M.S., Benediktsson, J.A., Ferreira,
N.M.: An efficient method for segmentation of images
based on fractional calculus and natural selection. Expert
Syst. Appl. 39(16):12407-12417 (2012). doi: 10.1016/j.eswa.
2012.04.078. http://www.sciencedirect.com/science/article/
pii/S0957417412006756

. Ling-Yun, Z., Shang-Bo, Z., Sidique, M.A.: Comment on

“particle swarm optimization with fractional-order velocity”.
Nonlinear Dyn. (2014). doi:10.1007/s11071-014-1305-5

. Machado, J.T.: Analysis and design of fractional-order digital

control systems. Syst. Anal. Model. Simul. 27(2-3), 107-122
(1997)

. Machado, J.T.: Discrete-time fractional-order controllers.

Fract. Calc. Appl. Anal. 4(1), 47-66 (2001)

. Solteiro Pires, E.J., Tenreiro Machado, J.A., de Moura

Oliveira, P.B., Cunha, J.B., Mendes, L.: Particle swarm
optimization with fractional-order velocity. Nonlinear Dyn.
61(1-2), 295-301 (2010). doi:10.1007/s11071-009-9649-y


http://dx.doi.org/10.1007/s11760-012-0316-2
http://dx.doi.org/10.1007/s11760-012-0316-2
http://dx.doi.org/10.1007/s11071-014-1288-2
http://dx.doi.org/10.1109/TGRS.2013.2260552
http://dx.doi.org/10.1109/TGRS.2013.2260552
http://dx.doi.org/10.1016/j.eswa.2012.04.078
http://dx.doi.org/10.1016/j.eswa.2012.04.078
http://www.sciencedirect.com/science/article/pii/S0957417412006756
http://www.sciencedirect.com/science/article/pii/S0957417412006756
http://dx.doi.org/10.1007/s11071-014-1305-5
http://dx.doi.org/10.1007/s11071-009-9649-y

	Reply to: Comments on ``Particle Swarm Optimization  with Fractional-Order Velocity''
	References


