2016 XXI Symposium on Signal
Processing, Images and Artificial
Vision (STSIVA 2016)

Bucaramanga, Colombia
31 August — 2 September 2016

‘C IE E E IEEE Catalog Number:  CFP1666T-POD
: ISBN: 978-1-5090-3798-8



Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

***This publication is a representation of what appears in the IEEE
Digital Libraries. Some format issues inherent in the e-media version may
also appear in this print version.

IEEE Catalog Number: CFP1666T-POD
ISBN (Print-On-Demand): 978-1-5090-3798-8
ISBN (Online): 978-1-5090-3797-1
ISSN: 2329-6232

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

THE IMPACT OF MOOCS ON THE PERFORMANCE OF UNDERGRADUATE STUDENTS IN

DIGITAL SIGNAL PROCESSING ... oottt bbb bbb e b et e b e be e b e anrenneenne 1
S. Pertuz, J. Torres

DYNAMIC CHARACTERISATION OF A BISTABLE LAMINATE FOR VIBRATIONAL

ENERGY HARVESTING ...ttt h et b e b e s e e b £ e R b e sb e e s e e b e e Rb e e b e e b e ekt e neenbeeseeabeenrenbeannen 8
J. Monsalve, J. Camargo-Leyva

EMG SIGNAL ANALYSIS BASED ON FRACTAL DIMENSION FOR MUSCLE ACTIVATION

DETECTION UNDER EXERCISE PROTOQCOL ..ottt 15
F. Garavito, J. Gonzalez, J. Cabarcas, D. Chaparro, |. Portocarrero, A. Vargas

SPECKLE FREE OPTICALWATERMARKING BASED ON PSEUDO-RANDOM PHASE

ENCODING ...ttt e ettt e e et e e e et e e e e teeeeaabee e e aabe e e s beeeeassbeeesabeeeaateeeeasbseeeaabeeeaateeeeessseeesabeeesntaeeaanses 20
A. Patino, H. Altamar, J. Martinez-Santos
FLOOR PLANS FROM 3D RECONSTRUCTION OF INDOOR ENVIRONMENTS........cccooi i, 26

J. Vidarte
FULL WAVEFORM INVERSION (FWI) IN TIME FOR SEISMIC DATA ACQUIRED USING A

BLENDED GEOMETRY ..ottt ettt sttt st s b e e te e s ate s be e st e e sbeesabe e beeaaee e sbeeaabe e beeesbeesbbesnbeeabeeesaeesabeebeenrnes 33
K. Florez, J. Mantilla, A. Ramirez
WEED DETECTION IN RICE FIELDS USING AERIAL IMAGES AND NEURAL NETWORKS. ..........cccoveene. 38

O. Barrero, D. Rojas, C. Gonzalez, S. Perdomo
SENSING MATRIX DESIGN FOR SPATIALLY-SELECTIVE COMPRESSIVE SPECTRAL

IIMIAGING .tttk h et b e e bt e bt et e E e oAb e 4 b £ 2R e e ke 4R b £ A h £ e A8 £ R e 4R b e AR e 2R e e AR e e AR e AR e e R et eR e e R e e nRe e b e e beennenrenreen 42
D. Espinosa, S. Pinilla, H. Arguello
A METHOD FOR IMPROVING DEPTH ESTIMATION IN LIGHT FIELD IMAGES.........ccoooi i 49

J. Santamaria, M. Marquez, S. Pertuz

DESIGN OF A COMPRESSIVE SAMPLING STRATEGY IN A COMPUTED TOMOGRAPHY

CONE-BEAM ARCHITECTURE ..ottt bbb bbbttt b bbbt eneene s 56
H. Maldonado, M. Marquez, H. Arguello

DESIGN AND IMPLEMENTATION ON FPGA OF AN EMBEDDED DATA-LOGGER WITH A

SCALABLE ARCHITECTURE FOR A LARGE NUMBER OF ANALOG INPUTS ..ot 62
A. Gualdron, S. Pinzon

IDENTIFYING FACIAL GESTURES TO EMULATE A MOUSE: CONTROL APPLICATION IN

A WEB BROWSER. ...ttt bbbttt b e s b bt e s b e ekt e st e eh e e b eb e en b e ab e et e e bt et e sb e e besbe e b e nneenes 68
H. Mosquera, H. Loaiza, S. Nope, A. Restrepo

VAD ALGORITHMS ENERGY-BASED AND SPECTRAL-DOMAIN APPLIED IN RIVER PLATE

CASTILIAN L bbb h bbb e b e h e b e b e b e R b oAbt e £ E e b eh b oAb e b e e bt e s b e Rt e b st bt e b e bt et e e b e eneenteare e 74
H. Vega, V. Molina, L. Martinez

VIDEO AND IMAGING GASTROENTEROLOGICAL MEDICAL EQUIPMENT ORIENTED TO

TELEMEDICINE...... oottt e e e ettt e ettt e e e tb e e e e e tb e e e sbeeeeesteeeeaateeeaabeeeaastaeeesbeeesabaeeeassaaeesabeeesnbaeessanaeas 79
J. Molina, M. Bartolome, V. Morocho, R. Medina, A. La Cruz
NEW METHOD FOR WALL CELLS DETECTION IN ARABIDOPSIS THALIANA LEAVES..........cccccevvveenen. 84

M. Forero, S. Perdomo, M. Quimbaya

WORD ACCURACY AND DYNAMIC TIMEWARPING TO ASSESS INTELLIGIBILITY

DEFICITS IN PATIENTS WITH PARKINSONS DISEASE ..ottt snae e 91
J. Vasquez-Correa, J. Orozco-Arroyave, E. Noth

ENERGY OPTIMIZATION FOR VIDEO MONITORING SYSTEM IN AGRICULTURAL AREAS

USING SINGLE BOARD COMPUTER NODES AND WIRELESS AD HOC NETWORKS........ccccovcvevvevieeieeneenn 96
S. Gonzalez, T. Vargas, P. Arce, J. Guerri

IMPLEMENTATION OF REAL-TIME FILTER USING AN OPEN-SOURCE PLATFORM

ORIENTED TO R-WAVE DETECTION ...ttt sb st saesbe s s tesbaebesneetesneebenns 103
J. Gonzalez, E. Galvis, C. Velandia

CLASSIFICATION OF METABOLIC SYNDROME SUBJECTS AND MARATHON RUNNERS

WITH THE K-MEANS ALGORITHM USING HEART RATE VARIABILITY FEATURES..........ccccoivviieiiene. 108
G. Perpinan, E. Severeyn, M. Altuve, S. Wong

REMOTE MONITORING SYSTEM OF VITAL SIGNS FOR TRIAGE AND DETECTION OF

ANOMALOUS PATIENT STATES IN THE EMERGENCY ROOM.....cccciiiiieii e 114
S. Moreno, A. Quintero, C. Ochoa, M. Bonfante, R. Villareal, J. Pestana



PROPOSAL OF A SHORT STEP AND STRIDE MEASUREMENT SYSTEM FOR

UNCONTROLLED ENVIRONMENTS ...ttt bttt st be b e bt e e sbe e e nbe e e nnean 119
L. Escobar, S. Salinas, L. Duran

HEART RATE VARIABILITY ANALYSIS DURING A DEHYDRATION PROTOCOL ON

ATHLETES. ...t bt bt h bt h R E b eeh e b £ e b e R A h bt e st e b e e bt b e e b e b e et e bt e bt e bbb e st b ane e 126
E. Severeyn, J. Velasquez, G. Perpinan, H. Herrera, M. Pacheco, S. Wong

AUTOMATIC EPILEPTIC SEIZURE PREDICTION BASED ON SCALP EEG AND ECG

K. Hoyos-Osorio, J. Castanedo-Gonzalez, G. Daza-Santacoloma

MORSE CODE-BASED COMMUNICATION SYSTEM FOCUSED ON AMYOTROPHIC

LATERAL SCLEROSIS PATIENTS ...ttt sttt b ettt b e sse e b e e bt bt enbe b e e b e e bt e nbesbeenbesneenbesbeens 140
F. Rosado, I. Rumbo, F. Daza, H. Mercado, D. Mier

VISUAL SERVO CONTROL LAW DESIGN USING 2D VISION APPROACH, FOR A 3 DOF

ROBOTIC SYSTEM BUILT WITH LEGO EV3 AND A RASPBERRY Pl ....ccooiiiiiiiiiiiieeeee e 146
A. Lopez, J. Uribe

EVALUATING RELIABILITY OF ULTRASHORT HEART RATE VARIABILITY

PARAMETERS IN METABOLIC SYNDROME SUBJECTS ..ottt 153
D. Astudillo, E. Severeyn, S. Wong

PLANAR APPROXIMATION OF THREE-DIMENSIONAL DATA FOR REFINEMENT OF

MARKER-BASED TRACKING ALGORITHM ...ttt sttt st aesnean 160
V. Serna, G. Daza, N. Izquierdo

LINEAR CARRIER PREDISTORTION FOR INTER-CARRIER INTERFERENCE MITIGATION

IN MULTICARRIER-RF SYSTEMS ... ..ottt et s e e st e e st e e e s be e e e e bt e e e e sab e e e sabaeeantaeaeas 165
E. Fernandez, J. Torres, A. Soto, N. Gonzalez
A NEW SPEECH CORPUS IN SPANISH FOR SPEAKER VERIFICATION......ccoiiiii e 172

N. Garcia, T. Arias-Vergara, J. Orozco-Arroyave, J. Vargas-Bonilla
A LOW COST GEOREFERENCED AIR-POLLUTION MEASUREMENT SYSTEM USED AS

EARLY ettt bt h R e R £ E e R £ e R e oAb ke R £ e R e oAb e AR e R £ e R £ e R b e eE e e R e ekt e Rb e bt e Rt e bt e Re e b e e b e et anen 179
D. Marquez-Viloria, J. Botero-Valencia, J. Villegas-Ceballos
VIRTUAL MARKERS IN VIRTUAL LAPAROSCOPY SURGERY ......ccccciiiiniiiiiiiiti et 185

E. Larrarte, A. Alban

SUPERVISED LEARNING MODELS FOR CONTROL QUALITY BY USING COLOR

DESCRIPTORS: A STUDY CASE ... .ottt sttt et ee et e s e e st e e teesneeanteesreeeteeaneeeteesnaeesseennseennes 191
A. Martinez, A. Calvo, C. Henao

ADAPTIVE THRESHOLDING BY REGION OF INTEREST APPLIED TO QUALITY CONTROL

OF GAS ELECTRON MULTIPLIER FOILS ...ttt sttt sttt et e snae e taesnaaannaesnaeesnnannsaenes 198
C. Rodriguez, R. Gutierrez, A. Jaramillo

PROTEIN FOLD FAMILIES PREDICTION BASED ON GRAPH REPRESENTATIONS AND

MACHINE LEARNING METHODS .......c.ooii ittt sttt sttt e sbe e be st st ease et e aneenbeereenbeaneas 205
H. Areiza-Laverde, L. Mercado-Diaz, A. Castro-Ospina, J. Jaramillo-Garzon

PORTABLE MEASUREMENT SYSTEM OF VERTICAL JUMP USING AN INERTIAL

MEASUREMENT UNIT AND PRESSURE SENSORS .......ooiiieieitesiese et e et saa e nnaesnanesnaesnaaenneeaneas 211
M. Garcia, L.-J. Guzman, J.-S. Valencia, V. Henao

PAYLOAD ESTIMATION FOR A ROBOTIC SYSTEM USING UNSUPERVISED

CLASSIFICATION ...ttt ettt bbbt s ekt e st e e b £ e st e ke e R b e e b £ e s b e ke e m b e eb £ e st e b e e n b e e bt e s b e eb e e b e sbeesbenbeenbenbeenes 216
L. Angel, J. Viola

DESING OF A CODED APERTURE BASE COMPUTED TOMOGRAPHY ARCHITECTURE

WITH TWO X-RAY ROTATING SOURCES ..ottt nb e sne e nre e 221

J. Gomez, M. Castellanos, H. Fuentes

COMPRESSIVE COMPUTED TOMOGRAPHY IMAGE RECONSTRUCTION USING THE

ANALYSIS OF THE INTERNAL STRUCTURE OF AN OBJECT ....c.ooiiieiie et sn et 227
A. Jerez, M. Marquez, H. Arguello

NONLINEAR PARAMETERS OF HEART RATE VARIABILITY DURING ORAL GLUCOSE

TOLERANCE TEST ..iittittiititeite sttt sttt sttt ba ettt sbe et be a4 e s be e ae s ke e s b s bt e 4e e b e et e s b4 e be e Ee e At e nheebe e b e e n b e sheenbeebeebesneenaenbeen 232
L. Quintero, G. Perpinan, E. Severeyn, M. Altuve

MACHINE LEARNING BASED PROTEIN-PROTEIN INTERACTION PREDICTION USING

PHYSICAL-CHEMICAL REPRESENTATIONS ...ttt 237
J. Arango-Rodriguez, A. Cardona-Escobar, J. Jaramillo-Garzon, J. Arroyave-Ospina
APPROACH TO THE NUMERICAL SOLUTION OF LORENZ SYSTEM ON SOC FPGA.......cccociiiiiiieneniens 242

C. Montoya, R. Sanchez, L. Castano



LANDSAT AND MODIS SATELLITE IMAGE PROCESSING FOR SOLAR IRRADIANCE

ESTIMATION IN THE DEPARTMENT OF NARINO-COLOMBIA ...ttt 246
O. Cabrera, B. Champutiz, A. Calderon, A. Pantoja
SPECTRAL IMAGE CLASSIFICATION IN THE COMPRESSED DOMAIN ......ccoiiieieete e 252

S. Moreno, C. Hinojosa, H. Arguello

HUMAN FEATURES EXTRACTION BY USING ANATOMICAL AND LOW LEVEL IMAGE

DESCRIPTORS FROM WHOLE BODY IMAGES. .........oo i 258
N. Munera, C. Alvarez, S. Sastoque, M. Iregui

COMPARISON ANALYSIS BETWEEN RIGRSURE, SQTWOLOG, HEURSURE AND

MINIMAXI TECHNIQUES USING HARD AND SOFT THRESHOLDING METHODS ..o, 264
D. Valencia, D. Orejuela, J. Salazar, J. Valencia

IMPROVED MEDIAN SPATIAL FILTERING ALGORITHM: A REDUCED TEMPORAL

COMPLEXITY APPROACH ..otttk b et e et b bt bbbttt b bbb et ne b 269
J. Calle, D. Forero

SIMULATION AND ANALYSIS OF COMPRESSED SENSING TECHNIQUE AS SAMPLING

AND DATA COMPRESSION AND RECONSTRUCTION OF SIGNALS USING CONVEX

PROGRAIMMING ...ttt ettt e bt s b e bt e s et e b e e R b e s b e 21 e e b £ SR b e eb £ 2R e e b e e R b e eb e e R e e ke e Rb e e bt e Rseebeenbenbeebeebeanean 276
A. Cadavid, M. Ramos

ATMOSPHERIC CORRECTION MATCHING TO THEORETICAL FOREST SIGNATURE

APPLIED TO DIFFERENT COLOMBIAN REGIONS. ..ottt ettt sbe e nre e 283
J. Molina, P. Lugo, J. Arias, J. Guaje, H. Castro, C. Costa, E. Cabrera, M. Sanabria

EARLY DETECTION METHOD OF ENTEROCOCCI FOR WATER QUALITY CONTROL

WITH DIGITAL IMAGE PROCESSING TECHNIQUES........c.coi i 290
L. Morales, M. Valdes, C. Trillo

LOCALIZED X-RAY COMPRESSIVE COMPUTER TOMOGRAPHY RECONSTRUCTION BY

DESIGNING MEASUREMENT MATRIX ...ttt et sttt n e sbe e nbe e nnean 297
L. Lopez, O. Espitia, H. Arguello

INTERACTIVE VISUALIZATION METHODOLOGY OF HIGH-DIMENSIONAL DATAWITH A

COLOR-BASED MODEL FOR DIMENSIONALITY REDUCTION ......cccoiiiiiiieiieni e e 302
D. Pena-Unigarro, J. Salazar-Castro, D. Peluffo-Ordonez, P. Rosero-Montalvi, O. Ona-Rocha, A. Isaza, J.
Alvarado-Perez, R. Theron

3D SURFACE RECONSTRUCTION OF ENTOMOLOGICAL SPECIMENS FROM UNIFORM

MULTI-VIEW IMAGE DATASETS ...ttt bbbt e s bt e bt b e bt e se et eennesbeesnenbeannas 309
G. Sosa, S. Rodriguez, J. Guaje, J. Victorino, M. Mejia, L. Fuentes, A. Ramirez, H. Franco

ROBUSTNESS OF INTEREST POINT DETECTORS IN NEAR INFRARED, FAR INFRARED

AND VISIBLE SPECTRAL IMAGES ... .ottt sttt b bbb e ane 317
A. Molina, T. Ramirez, G. Diaz

MOTION MONITOR TO MEASURE PROGRESS OF REHABILITATION IN PEOPLE WITH

CONDITIONS MOTOR HAND ...ttt bbbt b et b e e b bt etk e e bt s bt e et e e sne e 323
B. Puello, E. Santamaria, F. Van, R. Diaz

FEAR LEVELS IN VIRTUAL ENVIRONMENTS, AN APPROACH TO DETECTION AND

EXPERIMENTAL USER STIMULI SENSATION ...ttt ettt sttt be st aesaean 330
D. Gonzalez, A. Moro, C. Quintero, W. Sarmiento

HIGH STRESS CONCENTRATION ANALYSIS USING RGB INTENSITY CHANGES IN

DYNAMIC PHOTOELASTICITY VIDEQOS.... ..ottt n s 336
J. Leon, A. Martinez, J. Bedoya

MULTIRESOLUTION SPECTRAL IMAGING BY COMBINING DIFFERENT SAMPLING

STRATEGIES IN A COMPRESSIVE IMAGER, MR-CASSI ...t s 343
H. Garcia, O. Espitia, H. Arguello

BACKGROUND INTENSITY REMOVAL IN STRUCTURED LIGHT THREE-DIMENSIONAL

RECONSTRUCTION ..ottt sttt b et b e a1t e bt e s e skt e 1 e e e b e eh b e s bt e s e ekt eR b e sb e e st e ekt e abenbe e s beab e enbenbeebeenbeanran 349
R. Vargas, J. Pineda, A. Marrugo, L. Romero

ON THE COMPENSATION OF UNEVEN ILLUMINATION IN RETINAL IMAGES FOR

RESTORATION BY MEANS OF BLIND DECONVOLUTION .....ccoiiiiiiiiiie s 355
A. Marrugo, R. Vargas, S. Contreras, M. Millan

MOVEMENT DETECTION FOR OBJECT TRACKING APPLIED TO THE INMOOV ROBOT

HEAD .ottt e ettt e e ettt e e ettt e e e ehteeeebeeeaatteeeatteeeabeeeaateeeeatteeeabeeeaatteeeaahteeeabeeeaateeeeaareeeanbeeeateaeaanes 359
N. Valencia, L. Londono, M. Jinete

HARDWARE IMPLEMENTATION OF ISODATA AND OTSU THRESHOLDING ALGORITHMS ................. 365
A. Torres-Monsalve, J. Velasco-Medina

FACE DEFORMATION SYSTEM BASED ON ACTIVE SHAPE MODELS ASM ......c.ccoiiiiiiee e 370

C. Esparza, J. Tinoco, C. Pabon



MULTINOMIAL NAIVE BAYES FOR REAL-TIME GENDER RECOGNITION ......cccciiiiiiiiieiieeeeee e 375
D. Vergara, S. Hernandez, F. Jorquera

ASSESSMENT OF SUB-BAND DIVISION AND ENERGY COMPUTATION TECHNIQUES AS

FUNDAMENTAL STAGES FOR A NEURO-FEEDBACK TRAINING SYSTEM .....c.ccccoiiiiiiiiiineeie e 381
L. Sepulveda-Cano, G. Daza-Santacoloma

FRACTALITY IN PRECIPITATION OF THE MUNICIPALITY OF FLORIDABLANCA,

SANTANDER ...ttt et e e et e e st et e e e tee e e e bt e e e sabae e e tbeeeasbeeeaabeee e bbeeeebbeeeaabeeeaatbeeeeabeeesnteeeaatreeean 387
D. Prada, D. Serrano
ANALYSIS OF IMAGES SAR TO FLOOD PREVENTION IMPLEMENTING FUSION METHODS ................. 392

J. Vera, S. Mora, J. Torres, J. Avendano
AN AUTOMATIC SPEECH RECOGNITION SYSTEM FOR HELPING VISUALLY IMPAIRED

CHILDREN TO LEARN BRAILLE ..ottt bbbttt bbb be et st e e e 397
M. Ramirez, M. Sotaquira, A. Cruz
REASONER DESIGN BASED ON HYPO FOR CLASSIFICATION OF LIGHTING LOADS........c.ccoccoveiiiienen 401

J. Cortes, Y. Jimenez, C. Duarte

STERILIZATION PROCESS STAGES ESTIMATION FOR AN AUTOCLAVE USING LOGISTIC

REGRESSION MODELS. ...ttt e ettt e e ettt e e et e e e e e btee e e baeeesabeeeeabeeeeaabeeesabeeeabbeaeassreeesnbaeeabaeaaanes 408
L. Angel, J. Viola, M. Vega, R. Restrepo

QUANTITATIVE ULTRASOUND SYSTEM FOR THE CHARACTERIZATION OF ANIMAL

BLIOOD PLASMA ...ttt ettt ettt e ettt e e ettt e s be e e e etteeeebbeeesabeeeaabaaeeasbeeeesabeeeabeeeeassbeeesabeeeaasbeeeessbeeesabeeesnbaneanes 413
L. Molano, Y. Jimenez, J. Villamarin, N. Dorado, M. Gunoz, L. Londono

INDIVIDUAL HAND MOTION CLASSIFICATION THROUGH EMG PATTERN

RECOGNITION: SUPERVISE AND UNSUPERVISED METHODS ...ttt 420
C. Castiblanco, C. Parra, J. Colorado

AUTOMATIC HOPPING AMONG POOLS AND DISTRIBUTED APPLICATIONS IN THE

BITCOIN NETWORK ... ..ottt ettt e e et e e et e e e s b e e e e ebeeeeebeeeesabeeeaabesaeassteeesabeeeabeaeaasbeeesabeeestanaannes 426
J. Chavez, C. Rodrigues

DESIGN AND CONTROL OF AN EXOSKELETON IN REHABILITATION TASKS FOR LOWER

C. Velandia, H. Celedon, D. Tibaduiza, C. Torres-Pinzon, J. Vitola
Author Index





