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Design of Guided Mode Resonance Grating Filters Using
Evolutionary Algorithms

A. Ebrahimzadeh, Associate Professor, A. Fathtabar, Master of Science?, H. Alijanzadeh, Master of Science?
1- Faculty of Electrical and Computer Engineering, Babol Noshirvani University of Technology, Babol, Iran, Email:
e_zadeh@nit.ac.ir , a.fathtabar@yahoo.com
2-  Faculty of Optic and laser Engineering, Malek Ashtar University of Technology, Isfahan, Iran,
Email: h_alijanzadeh@ yahoo.com

Abstract: Reflection guided-mode resonance (GMR) grating filters are the new type of the optical filters that are based on the
guided-mode resonance phenomenon and have seen increasing demands in optical detectors, optical processors, couplers and so on.
Careful selection of the structural parameters yields filters with high efficiency at a desired resonance frequency and low sidebands.
Design of these elements with accurate spectral properties is a difficult task and is so interesting field for many researchers. In this
paper a novel method using the meta-heuristic bat algorithm (BA) and efficient objective function is proposed for designing of this
filter in the visible wavelength range. Simulation results show that the proposed method has high accuracy and reasonable
computation time in comparison with other methods.

Keywords: optical filters, grating, diffraction, bat algorithm.
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. Initialize the bat population X and V;
+ Define pulse frequency f;at X;
- Initialize pulse rates rj and the loudness A;

* While (t < Max number of iterations)

Generating new solution by adjusting frequency and
updating velocities and locations

 If(rand >rj)

Xnew = Xold +(Xbest_ Xold)g <A>
Evaluate fitness function
if (rand < Aj & f(x new) < f(X best))
Accept the new solutions
increase rj and reduce Aj

*  Rankthe bats and find the current best X past
- End while
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