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I. Introduction
There are many problems that have a decentralized and distributed nature. Irregular cellular
o learning automata (ICLA) which is introduced formally in [12] is a powerful mathematical model for
Download Citations ) i i X X i X Lo Full Text
decentralized applications. ICLA is an extension of CLA [7] in which the restriction of regular
structure is removed. An ICLA can be defined as a graph in which each vertex represents a cell
View References and there are one or multiple learning automata in each cell [8]. Each edge in this graph represents Abstract
neighborhood relation between two cells (two learning automata). There is a local rule in ICLA that
Email determines the reinforcement signal to any particular learning automaton (LA). This rule uses Authors
response of environment and the actions selected by the neighboring LAs to generate the
reinforcement signal. In an iterative process, each LA updates the state of its cell using the Figures
Print received reinforcement signal and ICLA evolves this way until the convergence or desired result is
obtained. Concept of compatible point, introduced in [7], is an equilibrium point for CLA and this References
Request Permissions concept can be extended to ICLA as well. Each LA in ICLA learns to choose an action which
maximizes the received reward (positive reinforcement) from the environment. Due to the Citations
dependency of the reward to the selected actions of the neighbors, choosing the same action by an
LA in different rounds probably does not conduce to the same reward. In such conditions, each LA Keywords
should reach equilibrium (i.e., an agreement on action selection) with its neighbors to increase its
Alerts rewards. The equilibrium should be such that no LA in ICLA has any reason to change its selected
Back to Top
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action. In the other words, unilateral deviation from the equilibrium should not be profitable. The
mentioned equilibrium point in ICLA is called compatible point or compatible configuration.
Reaching the equilibrium is called convergence of ICLA to a compatible point. Convergence of
ICLA to a compatible point is of great importance because it can conduce to efficient solutions for
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the problems and applications. Examples from such applications are graph coloring |3], clustering
the wireless sensor networks [4] or channel assignment in cellular networks [6]. Because there is
no any direct interaction between learning automata, each LA just perceives reinforcement signal
or response of environment and observes the selected actions of its neighbors. Under these
conditions, it is needed to find a way such that ICLA is able to converge to a compatible point. For
this purpose, the local rule of ICLA can play a key role. The ordinary local rule which simply maps
response (reward or penalty) of an environment to the perceived reinforcement signal by LA does
not guarantee convergence of ICLA to a compatible point. In this paper, we aim to present a new
local rule that guarantees this convergence. Formal proofs for the convergence are provided and
results of the conducted experiments support our theoretical findings.

Read document

Keywords

|IEEE Keywords
Games, Learning automata, Convergence, Markov processes, Mathematical model, Estimation,
Cybernetics

Author Keywords
Adaptive systems, cellular automata, distributed computing, learning systems

Authors

Hossein Morshedlou
Department of Computer Engineering and Information Technology,
Amirkabir University of Technology, Tehran, Iran

Hossein Morshedlou received the B.Sc. degree in computer engineering from Ferdowsi University,
Mashhad, Iran, and the M.Sc. degree in computer engineering from the AmirKabir University of
Technology, Tehran, Iran, in 2005 and 2008, respectively. He is currently pursuing the Ph.D. degree
in computer engineering with the AmirKabir University of Technology.

His research interests include distributed artificial intelligence, learning automata, reinforcement
learning, parallel algorithms, and soft computing.

Mohammad Reza Meybodi
Department of Computer Engineering and Information Technology,
Amirkabir University of Technology, Tehran, Iran

Mohammad Reza Meybodi received the B.Sc. and M.Sc. degrees in economics from Shahid
Beheshti University, Tehran, Iran, in 1973 and 1977, respectively, the M.Sc. and Ph.D. degrees in
computer science from Oklahoma University, Norman, OK, USA, in 1980 and 1983, respectively.

He was an Assistant Professor with Western Michigan University, Kalamazoo, MI, USA, from 1983
to 1985, and an Associate Professor with Ohio University, Athens, OH, USA, from 1985 to 1991.
He is currently a Full Professor with the Computer Engineering Department, Amirkabir University of
Technology, Tehran. His research interests include wireless networks, fault tolerant systems,
learning systems, parallel algorithms, soft computing, and software development.

http://ieeexplore.ieee.org/document/7482725/metrics 2/3



11/18/2017

IEEE Account

» Change Username/Password

» Update Address

A New Local Rule for Convergence of ICLA to a Compatible Point - IEEE Journals & Magazine
Related Articles

Mean shift: a robust approach toward feature space analysis
D. Comaniciu; P. Meer

Global exponential stability of recurrent neural networks for synthesizing linear feedback control
systems via pole assignment
Yunong Zhang; Jun Wang

Stability of steepest descent with momentum for quadratic functions
M. Torii; M.T. Hagan

An equalized error backpropagation algorithm for the on-line training of multilayer perceptrons
J.-P. Martens; N. Weymaere

Ensuring that biomedical engineers are ready for the real world
J.D. Enderle; K.M. Ropella; D.M. Kelsa; B. Hallowell

Globally convergent algorithms with local learning rates
G.D. Magoulas; V.P. Plagianakos; M.N. Vrahatis

Density estimation and random variate generation using multilayer networks
M. Magdon-Ismail; A. Atiya

Interworking between IP security and performance enhancing proxies for mobile networks
N. Assaf; J. Luo; M. Dillinger; L. Menendez

Guest editorial - architectures and protocols for wireless mobile internet
W.W. Lu

Mobile Communication Systems [Book Review]
W. Ludwin; A. Jajszczyk

Purchase Details Profile Information Need Help?

» Payment Options » Communications Preferences » US & Canada: +1 800 678 4333
» Order History » Profession and Education » Worldwide: +1 732 981 0060

» View Purchased Documents » Technical Interests » Contact & Support

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | Sitemap | Privacy & Opting Out of Cookies

A not-for-profit organization, |IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.
© Copyright 2017 IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and conditions.

http://ieeexplore.ieee.org/document/7482725/metrics

3/3



