Revista

Facultado
Ingenieria

UNIVERSIDAD DE ANTI()QUIA

eeeeeeeeeeeeeeee



N.° 68
Septiembre, 2013
ISSN 0120-6230

Rector:
Alberto Uribe Correa

Decano:
Carlos Alberto Palacio Tobon

Directora Revista:
Teresita Betancur Vargas

Comité Editorial:

Eduardo Mir6

Instituto de Investigaciones en Catalisis y
Petroquimica (INCAPE, CONICET), Santa Fe,
Argentina

John Ramiro Agudelo Santamaria
Depto. de Ingenieria Mecanica
Universidad de Antioquia, Medellin, Colombia

Edwin Fabian Garcia
Escuela Ambiental
Universidad de Antioquia, Medellin, Colombia

Oscar Rosa Mattos
Depto. de Ingenieria Metaltrgica y Materiales
Universidad Federal de Rio de Janeiro, Brasil

Félix Echeverria Echeverria
Depto. de Ingenieria de Materiales
Universidad de Antioquia, Medellin, Colombia

Watson Vargas Escobar, Departamento Ingenieria

Quimica, Universidad de los Andes
Bogota, Colombia

Eduardo Sanchez

Instituto de Sistemas Informaticos y Multimedias,

Lausanne, Suiza

Roméan Hermida

Facultad de Informatica, Universidad Complutense

de Madrid, Espana

Octavio Armas Vergel
ETS de Ingenieros Industriales Universidad de
Castilla-La Mancha, Ciudad Real, Espaia

Luis Ribeiro
Instituto Técnico Superior Portugal, Lisboa

Jean Denis Taupan
IRD. Montpellier, Francia

Comité Cientifico:

Jesus Casanova Kindelan

Dpto Ing. Energética y Fluidomecanica ETSII
Universidad Politécnica de Madrid, Espafia

Georgina Fernandez Villagomez
Universidad Nacional Autonoma de México, México

Esteban Abad Holgado
Instituto de Investigaciones Quimicas y Ambientales,
CSIC, Barcelona, Espaia

Néstor Jaime Aguirre Ramirez
Depto. de Ingenieria Sanitaria y Ambiental
Universidad de Antioquia, Medellin, Colombia

Asistente:
Claudia Patricia Bedoya Palacio

Auxiliares:
Arbey Lopera Agudelo
Paula Andrea Florez Franco

Caratula:

Imagen producida empleando Ingeni-Art, un algoritmo
de pintura evolutiva adaptado por los integrantes del
grupo Sicosis: Walter Alonso Ardila y Marlo Eliecer
Hoyos.

Disefio, diagramacién e impresion:
L. Vieco S.A.S.
Iviecosas@une.net.co

Permiso:
Tarifa Postal Reducida N.o 842

Direccién electrénica:
revista.ingenieria@udea.edu.co
http://aprendeenlinea.udea.edu.co/revistas/index-php.
ingenieria/login

El contenido y/o cualquier restriccion legal que afecte
a los articulos, es responsabilidad exclusiva de los
autores.

La presente edicion contd con el apoyo del Fondo
de Revistas especializadas de la Vicerrectoria de
Investigacion de la Universidad de Antioquia.

Objetivo de la Revista Facultad de Ingenieria

“El principal objetivo de la Revista Facultad de Ingenieria es
promover y estimular la publicacion de articulos originales
e inéditos derivados de investigacion experimental o de
simulacion en ingenieria, realizada por académicos y
profesionales pertenecientes a entidades ptblicas y privadas,
nacionales o extranjeras”.



Rev. Fac. Ing. Univ. Antioquia N.° 68 pp. 3-5. Septiembre, 2013

Contenido

A simplification to the fast FIR-FFT filtering technique in the DSP interpolation
process for band-limited signals

Francisco Rubén Castillo Soria
Ignacio Algredo Badillo
Gustavo Fernandez Torres
Jaime Sanchez Garcia

Non-linear joint transform correlator for micro-displacement measurement using
speckle patterns

Luis G. Valdivieso Gonzalez
Jader E. Guerrero Bermudez
Eduardo Tepichin Rodriguez

Cryptanalysis and improvement of Chen-Hsiang-Shih’s remote user authentication
scheme using smart cards

Rafael Martinez-Pelaez
Francisco Rico-Novella
Pablo Velarde-Alvarado

Library for model-based design of image processing algorithms on FPGAs

Luis Manuel Garcés-Socarras
Santiago Sanchez-Solano

Piedad Brox Jiménez

Alejandro José Cabreara Sarmiento

20

27

36



Efficient hardware implementation of a full COFDM processor with robust channel
equalization and reduced power consumption

Alexander Lopez Parrado
Jaime Velasco Medina
Julian Adolfo Ramirez Gutiérrez

Managing and developing distributed research projects in software engineering by
means of action-research

Francisco J. Pino
Mario Piattini
Guilherme Horta Travassos

Reducing the hardware requirements in FPGA-based controllers: a photovoltaic
application

E. Mamarelis
C.A. Ramos-Paja
G. Petrone

G. Spagnuolo

M. Vitelli

R. Giral

Molecular dynamics simulations of nanoindentation in Cr, Ni, and Ni/Cr bilayer
films using a hard spherical potential

Sebastian Amaya Roncancio
Elisabeth. Restrepo Parra
Diego Fernando Arias Mateus
Monica Maria Gomez Hermida

Juan Carlos Riafio Rojas

Automated design of customized implants

Vicente Chulvi

David Cebrian-Tarrason
Alex Sancho

Rosario Vidal

48

61

75

88

95



Component-Based Java Legacy Code Refactoring

Hugo Arboleda
Andrés Paz
Jean-Claude Royer

Effect of chloride salts on biodesulfurization process of a colombian coal

Gerardo Andrés Caicedo Pineda

Marco Antonio Marquez Godoy

Static and dynamic characteristics of turbulent flow in a closed compound channel

Jhon N. V. Goulart
Carla T. M. Anflor
Sergio V. Méller

Electrokinetic remediation of mercury-contaminated soil, from the mine El
Alacran-San Jorge river basin, Cordoba- Colombia

Erick Lopez Barboza
José Luis Marrugo Negrete

Passive sampling in the study of dynamic and environmental impact of pesticides
in water

Jhon F. Narvaez V.
Carlos A. Lopez
Francisco J. Molina P,

Home health care logistics management problems: a critical review of models and
methods

Elena Valentina Gutiérrez
Carlos Julio Vidal

Genetic algorithm for estimating in-situ rock elastic constants by acoustic reflection
records

Luis Montes

Ovidio Almanza
Alfredo Ghisays

104

115

124

136

147

160

176



A heuristic decomposition method for large-scale traffic assignment: Aburra
Valley case study 187

Laura Lotero
Patricia Jaramillo
Claudia Cristina Rave

INSTRUCCIONES PARA LOS AUTORES 198
GUIDE FOR AUTHORS 201



Rev. Fac. Ing. Univ. Antioquia N.° 68 pp. 7. Septiembre, 2013

Editorial

Revista Facultad de Ingenieria is a journal that started its official publication in 1984.
Since then, it is aimed to contribute to the diffusion of knowledge within the national
and international academic community throughout the publication of high-quality research
results. The Journal focuses on original works which mainly include experimental studies,
numerical analyses, case studies, and bibliographic reviews that provide a significant
contribution to engineering and technology areas in all disciplines (Electronic, Electrical,
Computer Science, Mechanic, Chemical, Environmental, Materials, Sanitary, Civil,
Telecommunications, Industrial Engineering, and Bioengineering).

Since the beginning, the Journal has sought the improvement of the published articles by
a peer or arbitrator assessment process of the received manuscripts. These evaluations are
carried out by experts recognized for their knowledge and academic accomplishments,
ensuring that the selected publications are contributing to the state of the art in different
areas of interests. In 2008, the Revista Facultad de Ingenieria was indexed in category Al
by COLCIENCIAS as recognition of its academic quality, classification that has maintained
since then. Additionally, from September 2012, the journal has been opened to students and
academics through the Open Journal System, facilitating the entire processes of submission
and publication.

To adapt the Journal to international standards and to promote the visibility of the published
articles; and therefore, to have a greater impact in the global academic community, after
September 1 2013, the journal will accept only manuscripts written in English for reviewing
and publication. As part of this transition, I have the pleasure to present the Volume 68
(2013) of Revista Facultad de Ingenieria Journal, which is the first edition entirely written
in English.

Finally, I want to thank the authors and reviewers, who did a valuable work improving the
quality of the manuscripts. Additionally, I would like to take the opportunity to encourage
all the researchers in the areas of engineering and technology to continue submitting their
articles to our journal.

Edwin Fabian Garcia Aristizabal
Editor Civil Section

Revista Facultad de Ingenieria
Universidad de Antioquia






