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“2021, ANO DEL RECONOCIMIENTO AL PERSONAL DE SALUD, POR LA LUCHA CONTRA EL VIRUS SARS-CoV2, COVID-19"

OFICIO No. 069/DGA/UNISTMO/2021
Asunto: Informe final, Apoyo a PTC con Perfil Deseable 2020.
Sto. Domingo Tehuantepec, Oax., 11 de noviembre de 2021
Dr. Isaias Elizarraraz Alcaraz
Director de Fortalecimiento Institucional
AT'N:
Lic. Sergio Pascual Conde Maldonado
Jefatura de Desarrollo y Operacién

Por este conducto le envio un cordial saludo, al tiempo de presentar el Informe final yla
solicitud de liberacién del profesor-investigador RICARDO CARRENO AGUILERA, IDPTC 172804,
quien recibié el Apoyo a Profesores de Tiempo Completo con Perfil Deseable, en la convocatoria
2020, mediante oficio 511-6/2020.-7809, de fecha 12 de octubre de 2020. Los recursos se
ejercieron como se desglosa a continuacién:

Rubro autorizado ____ Monto otorgado  Monto ejercido  Saldo

Equipo de Cémputo de Escritorio o Portdtil $9,627.00 $9,626.84 $0.16
Actualizacién de Equipo de computo o periférico 12,334.00 10,253.71 2,080.29
Acervo Bibliogrdfico 2,720.00 2,720.00 0.00
Equipo para Experimentacion 5,319.00 5,319.00 0.00
TOTAL | $30,000.00 $27,919.55  $2,080.45

Se adjunta la solicitud de liberacién presentada por el profesor en comento, el informe de
recursos ejercidos con documentos probatorios, y el desglose financiero institucional de los
recursos otorgados. Los remanentes por la cantidad de $2,080.45 (dos mil ochenta pesos 45/100
M.N), se encuentran en la cuenta especifica del programa, y se procedera a realizar el reintegro
correspondiente a la TESOFE.

El informe se envi6 en PDF con documentos probatorios a los siguientes correos:
dfi.dgesui@nube.sep.gob.mx, sconde@nube.sep.gob.mx, y
graciela.hernandez@nube.sep.gob.mx. Garantizando la transparencia en el ejercicio de los
recursos, agradezco la atencion prestada al presente, y aprovecho la ocasién para agradecer los
apoyos que nos brinda el Programa en mejora de la educacion de nuestra regién, nuestro estado
y por ende nuestro pais.

ATENTAMENTE ‘..\"”.' e,
- Voluntas, potest N , A
Guiraa zanda racala’dxi’ * UNISTMO ©
L~ S
A x a c
L.C.E. Claudia Hernandez Cela UNIVERSIDAD DEL [STMOD
RIP y Jefa del Departamento de Gestién Académica rrocraMA PARA EL DESARRL
S ST b s FESIONAL DOCENTE,
-Dr. Ricardo Carrefio Aguflera.- Prof gador.- | dad del istmo.- para seguimiento. PARA EL TIPO SUPERIOR
.~Archivo *CHC/ PBODEP
Campus Tehuantepec Campus Ixtepec &mpgmmm
Cd. Universitaria, Sto. Domingo Cd. Universitaria, Cd. ixtepec, Oax. Cd. Universitaria, H. Cd. de Juchitin de
Tehuantepec, Oax. (971) 7127050 Zaragoza, Oax.

(971) 5224050 (971) 712 7050



Cd. Ixtepec, Oaxaca. 05 de noviembre de 2021

Asunto: Solicitud de Liberacion.

Dr. Isaias Elizarraraz Alcaraz
Director de Fortalecimiento Institucional
AT'N:
Lic. Sergio Pascual Conde Maldonado
Jefatura de Desarrollo y Operacion

Sirva el presente para enviarle un cordial saludo y mi agradecimiento por el apoyo
recibido en el rubro Apoyo a profesores con Perfil Deseable, correspondiente a la
convocatoria 2020. Asi mismo, aprovecho la ocasién para solicitarle de la manera mas
respetuosa la Carta de Liberaciéon correspondiente al apoyo recibido en mérito del
Programa, autorizado en el oficio No. 511-6/2020-7809, de fecha 12 octubre 2020, los
remanentes por la cantidad de $2041.96 (dos mil cuarenta y uno pesos 96/100 M.N), se
encuentran en la cuenta especifica del programa.

Es importante mencionar que el apoyo recibido contribuyé en la realizacion de las
siguientes actividades académicas: 15 materias, 3 tutorias, 3 Gestion Académica, 13
produccién académica.

Se adjunta al presente, listado de tareas académicas realizadas y documentos
probatorios.

Sin mas por el momento quedo de usted.

ATENTAMENTE.

“Voluntas totum potest”
Guira’ zanda ne guendaracala’dxi’

Dr. Ricardo Carrefio Aguilera
Profesor-Investigador

C.c.p. -Dra. Cora Silvia Bonilla Carredn. - Vice-rectora Académica. - Universidad del Istmo. -Para su conocimiento.
.-L.C.E. Claudia Hernandez Cela.- Representante Institucional ante el Programa.- Universidad del Istmo.-Mismo fin.
.~Archivo

a
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UNIVERSIDAD DEL ISTMO

PROGRAMA PARA EL DESARROLLO PROFESIONAL DOCENTE PARA EL TIPO SUPERIOR
OFICIO APROBACION PRODEP: 511-6/2020-7809 12'Octubre'2020

RECONOCIMIENTO A PERFIL DESEABLE Y APOYO
Periodo: 12' Octubre 2020- 12'Octubre 2021

PO SUPERIC

rodep

Profesor: RICARDO CARRENO AGUILERA ID-258342 S 30,000.00
Apoyo para elementos individuales de trabajo
No. No. Orden de o e .
Fecha No. Ch./TE. Beneficiario del Pago R.F.C. Concepto del Gasto Comprobante Por Ejercer
Comprobante| Compra-RM i 2 L
(Ejercido) Equipo de Computo: Acwalizacion Equipo |, o i Equipo
Escritorio o Portatil Cémputo o Periférico o Experimental
Montos Aprobados S 962700 S 12,33400: $ 2,72000 $ 5,319.00 : § 30,000.00
[ COMPUTACION  GRAFICA  DE| i |
0 | § SORIOS DE T i 8 ,379.75
w3200 | a4 25/21 AIDIH. | eh A DE OV | €GO891124085 COMPRA DE ACCESORIOS DE COMPUTO S 1,620.25 $ 1,620.25 1§ 28,379
|
|ELECTRONICA, COMPUTACION|
26/03/2021 414223 026/21 PC-1603 | TELECOMUNICACIONES Y| ECTOT0411LE4 COMPRA DE MOUSE S 45571 S 45571 $ 27,924.04
| OFICINA DE QAXACA SA DE CV r— 5
26/03/2021 414201 024/21 D 18274 {GRUPO MADISA SA DE CV GMAB 70406574 COMPRA DE ACCESORIOS DE COMPUTO S 13,32559: § 9,626.84 S 3698751 S 14,598.45
26/03/2021 414245 027/21 648DE ALBERTA MANZANO PEREZ MAPAS51121MV0 COMPRA DE ACERVO BIBLIOGRAFICO $ 2,720.00 s 2,720.00 S 11,878.45
05/10/2021 185087 F8AO48 262/21  (COPPELSADECV €0P9I20428020 COMPRA DE DOS PROYECTORES $ 9,798.00 S 9,798.00 $ 2,080.45
Total Gastos $ 27,91955 | § 9,626.84 | $ 10,253.71 | $ 2,72000 | $ 5,319.00
Total por Ejercer 5 2,08045 S 016 $ 2,08029 S %7 % -
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Ciudad de México a 05 de Noviembre del 2021

Informe de recursos ejercidos para el programa

Ricardo Carrefio Aguilera
Apoyo a Profesores con Perfil Deseable

Inicio apoyo: 2020

Informe Final
Recurso Aprobado Ejercido
Equipo de Cémputo de Escritorio o Portatil $9,627 $9,627
Actualizacién de Equipo de Cémputo o Periférico $12,334 $10,254
Equipo para Experimentacién $5,319 $5,319
Acervo Bibliografico o Informético $2,720 $2,720
Produccién académica
Tipo Cantidad
Articulo arbritado 1
Articulo en revista indexada 10
Prototipo 2
Direccién de Tesis
Nivel Cantidad
Licenciatura 1
Docencia
Grado Cantidad
Licenciatura 15
Gestion Académica
Gestion Académica Cantidad
Colectiva 3
-
== W
; S cranra e al D
X1 - irectora de®halisis y Evaluacion Docente
\v‘i § ‘ ,\\ } ot ( ) D ‘?‘éi}’?fg Li‘: Graciela Herndndez Sanchez
B &. y Kjpie graciela herandez@nube.sep.gob.mx
R e DINOCIOD 36.01.10.00 Ext 65929
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S E P A Instituto Politécnico Nacional g

19162016

ANOS ESIME

Ciudad de México, lunes, 26 de noviembre de 2018.

A quien corresponda

Por medio de la presente hago constar que el Dr. Ricardo Carrefio Aguilera desarrollé el médulo
de nombre: “Chat bot (robot conversador) con aplicacién web Android con inteligencia artificial
semantica para consultas generales de informacién”, para el proyecto
SIP 20181642, “Fusion de datos de sensores que miden la calidad del aire bajo una arquitectura de
ciudad inteligente”. Proyecto que se llevé a cabo en el Instituto Politécnico Nacional, en la Maestria
en Ciencias en Ingenierfa de Telecomunicaciones de la Seccion de Estudios de Posgrado e
Investigacion de la Escuela Superior de Ingenierfa Mecdnica y Eléctrica Zacatenco. Las actividades
realizadas por el Dr. Carrefio se desarrollaron del 08 de octubre al 12 de noviembre del 2018.

Agradeciendo de antemano el apoyo brindado en este proyecto extiendo esta constancia para los
fines que convengan.

ATENTAMENTE SEPI
“LA TECNICA AL SERVICIO DE LA PATRIA” ?
\Asfon Q

SELDZ
DR. MARCO ANTONIO ACEVEDO MOSQUEDA I elécomunicaciones
PROFESOR-INVESTIGADOR
TEL. 57296000 EXT. 54756
macevedo@ipn.mx

mdad Profesional “Adollo Lopez Mateos . Edi
Col Lindavista, C.P. 07738 Deleg. Gustavo A. Madero, Cindad de Mévic
L ST20 6000, exts. 54512, 54513 v 54519, Fax. 54510
www.esimezipn.my



CERTIFICADO

Registro Publico del Derecho de Autor

Para los efectos de los articulos 13, 162, 163 fraccion |, 164 fraccion |, 168, 169, 209 fraccion Ill y demas relativos de
la Ley Federal del Derecho de Autor, se hace constar que la OBRA cuyas especificaciones aparecen a continuacion,
ha quedado inscrita en el Registro Publico del Derecho de Autor, con los siguientes datos:

AUTOR: CARRENO AGUILERA RICARDO

TITULO: CHAT BOT CON APLICACION WEB ANDROID CON INTELIGENCIA ARTIFICIAL
SEMATICA

RAMA: PROGRAMAS DE COMPUTACION

TITULAR: CARRENO AGUILERA RICARDO

Con fundamento en lo establecido por el articulo 168 de la Ley Federal del Derecho de Autor, las inscripciones en el registro establecen la
presuncion de ser ciertos los hechos y actos que en ellas consten, salvo prueba en contrario. Toda inscripcion deja a salvo los derechos
de terceros. Si surge controversia, los efectos de la inscripcidn quedaran suspendidos en tanto se pronuncie resolucién firme por
autoridad competente.

Con fundamento en los articulos 2, 208, 209 fraccion lll y 211 de la Ley Federal del Derecho de Autor; articulos 64, 103 fraccion NV y 104
del Reglamento de la Ley Federal del Derecho de Autor; articulos 1, 3 fraccion |, 4, 8 fraccion | y 9 del Reglamento Interior del Instituto
Nacional del Derecho de Autor, se expide el presente certificado.

Namero de Registro: 03-2019-021211480500-01

SECRETARIA DE CULTURA
INSTITUTO NACIONAL DEL
DERECHO DEAUTOR) -\
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Ciudad de México, viernes, 25 de enero de 2019.

A quien corresponda

Por medio de la presente hago constar que el Dr. Ricardo Carrefio Aguilera desarrollé el médulo
de nombre: “Chat bot (robot conversador) con aplicacién web Android con inteligencia artificial
de IoT”, para el proyecto de desarrollo de tecnologia para sistema de pago con punto de venta para
un sistema basado en internet de las cosas con sistema de cadena de bloques “BloT". Proyecto que
se llevo a cabo en el Instituto Politécnico Nacional, en la Maestria en Ciencias en Ingenierfa de
Telecomunicaciones de la Seccién de Estudios de Posgrado e Investigacion de la Escuela Superior
de Ingenieria Mecanica y Eléctrica Zacatenco. Las actividades realizadas por el Dr. Carrefio se
desarrollaron del 19 de octubre del 2018 al 18 de enero del 2019.

Agradeciendo de antemano el apoyo brindado en este proyecto extiendo esta constancia para los
fines que convengan.

ATENTAMENTE SEPI
“LA TECNICA AL SE DE LA PATRIA" o

DR. MARCO ANTONIO ACEVEDO MOSQUEDA T*municaciones
PROFESOR-INVESTIGADOR
TEL. 57296000 EXT. 54756

macevedo@ipn.mx

mdad Profesional “Adolfo Lopez Mateos™, Edil | plana baya
ol. Limdavista, C.P. 07738, Deleg. Gustavo A, Madero, Cudad de Mex

Fel 720 6000, exts. S4512. 54513 v S4519, Fax, 54510

wWWWw.esimeZapn.my



CERTIFICADO

Registro Pablico del Derecho de Autor

Para los efectos de los articulos 13, 162, 163 fraccion |, 164 fraccion |, 168, 169, 209 fraccion Il y demas relativos de
la Ley Federal del Derecho de Autor, se hace constar que la OBRA cuyas especificaciones aparecen a continuacion,
ha quedado inscrita en el Registro Publico del Derecho de Autor, con los siguientes datos:

AUTOR: CARRENO AGUILERA RICARDO

TITULO: CHAT BOT CON APLICACION WEB ANDROID CON INTELIGENCIA ARTIFICIAL
DE LOT

RAMA: PROGRAMAS DE COMPUTACION

TITULAR: CARRENO AGUILERA RICARDO

Con fundamento en lo establecido por el articulo 168 de la Ley Federal del Derecho de Autor, las inscripciones en el registro establecen la
presuncion de ser ciertos los hechos y actos que en ellas consten, salvo prueba en contrario. Toda inscripcién deja a salvo los derechos
de terceros. Si surge controversia, los efectos de la inscripcion quedaran suspendidos en tanto se pronuncie resolucion firme por
autoridad competente.

Con fundamento en los articulos 2, 208, 209 fraccién Ill y 211 de la Ley Federal del Derecho de Autor; articulos 64, 103 fraccion M y 104
del Reglamento de la Ley Federal del Derecho de Autor; articulos 1, 3 fraccion |, 4, 8 fraccion | y 9 del Reglamento Interior del Instituto
Nacional del Derecho de Autor, se expide el presente certificado.

Numero de Registro: 03-2019-021211494800-01
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Abstract

Shoepnat marks present valuable information for forensic imvestigators 1o reselve a crime, These marks can be helpful to find the brand of the
shoe and can make the im-estizanion easier. [n this paper, we present an associative model-hased algontha 1o match noisy shoeprint patterss with
a brand of shoe. The shospnnts are corrupted with additive, subtractive and mixed noises. A particular case of subtractrve notse are parual

shoeprints suckh as toe, heel, left-half and right-haif priats. The Morphological Associative Memonies (MAMs) were applied. Both i, e
and min, recogmaze nowsy shoepriss cormupted with 98%% additrve and subtractive noise, respectively, with an effectrveness of 100%. The images
carrupted with moxed nosse were recognuzed when the additive or subtractive nowe applisd was grester than the mixed nowe, in this case, the
recalling was around 70%, , both failed to recognize the sh '

Keywords: Forensic Science - Computanonal Forensic
r Rec

5 - Computstions igence - Associstive Models

Marphological Associstive nries - Shoep ton

Recelved 27 May 2016
Revised § januacy 2019
Azeaseed 1 Apeil 2019

Dubilished: july 12. 2015

Infarmation

& Tne Authorls)

Tres 5 an Opan Access arucie publisrwa by
World Scientific Publizhing Company. it is
ditrbuted under the terma of the Crasthe



Fractals 2019.27. Downloaded from www.worldscientific.com
by 187.157.104.94 on 02/20/20. Re-use and distribution is strictly not permitted, except for Open Access articles.

Fractals, Vol. 27, No. 4 (2019) 1950080 (13 pages)

© The Author(s) World Scientific
DOT: 10.1142/50218348X 19500804 www.worldscientific.com
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Abstract

Shoeprint marks present valuable information for forensic investigators to resolve a crime.
These marks can be helpful to find the brand of the shoe and can make the investigation
easier. In this paper, we present an associative model-based algorithm to match noisy shoeprint
patterns with a brand of shoe. The shoeprints are corrupted with additive, subtractive and
mixed noises. A particular case of subtractive noise are partial shoeprints such as toe, heel,
left-half and right-half prints., The Morphological Associative Memories (MAMs) were applied.
Both memories, mar and min, recognize noisy shoeprints corrupted with 98% additive and
subtractive noise, respectively, with an effectiveness of 100%. The images corrupted with mixed
noise were recognized when the additive or subtractive noise applied was greater than the mixed

§Corresponding author.

This is an Open Access article published by World Scientific Publishing Company. It is distributed under the terms of the
Creative Commons Attribution 4.0 (CC-BY) License. Further distribution of this work is permitted, provided the original
work is properly cited.
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Abstract

In spite of the advances in the state of the art in semantic artificial intelligence applications, there 1s still a long way to go to bring it to a level of
mass adoption. Thus, in order to contribute to the advancement of this topic, this study develops a feasible model with a potential scalability for
semantic applications’ mass adoption, specifically for news or statement cluster attnibute identification, either positive, negative or neutral, This
paper proposes a disruptive system based on Blockchain using a Semantic Browser Expert System Bot with artificial intelligence called
Blockchan Semantic Browser Expert System (BSBES) to look for and analyze relevant information that sigmsficantly represents the
cryptocurencies adoption pattems. The artificial intelligence in this study consists of a deep leaming neural network to process the mput
nformation to identify the news pattern in a semantic way using deep leaming based on two aspects of the news: technical aspect and adoption
aspect of the cryptocurrencies. BSBES performance 1s achieved based on deep learning tools, and scalability is supported by a blockchain system
including a stabilsty study.
Keywords: Biockchain Semantic Browser
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Abstract

In spite of the advances in the state of the art in semantic artificial intelligence applications,
there is still a long way to go to bring it to a level of mass adoption. Thus, in order to con-
tribute to the advancement of this topic, this study develops a feasible model with a potential
scalability for semantic applications’ mass adoption, specifically for news or statement cluster
attribute identification, either positive, negative or neutral. This paper proposes a disruptive
system based on Blockchain using a Semantic Browser Expert System Bot with artificial intel-
ligence called Blockchain Semantic Browser Expert System (BSBES) to look for and analyze
relevant information that significantly represents the cryptocurrencies adoption patterns. The
artificial intelligence in this study consists of a deep learning neural network to process the input

This is an Open Access article published by World Scientific Publishing Company. It is distributed under the terms of the
Creative Commons Attribution 4.0 (CC-BY) License. Further distribution of this work is permitted, provided the original
work is properly cited.

2050045-1



] REVISTA MEXICANA DE
ARTICULO DE INVESTIGACION I b

Vol. 40 | No. 1| ENERO - ABRIL 2019 | pp 1-13 BlomEdlca

dx.doi.org/10.17488/RMIB.40.1.4 E-LOCATION ID: e201821

ABPSE: Alineador de ADN Basado en Paralelismo a Nivel de Bit y la
Estrategia Siembra y Extiende

ABPSE: DNA Aligner Based on Bit-level Parallelism and the Seed and Extend Strategy

D. Pacheco-Bautista, J. Martinez-Oviedo, R. Carrefio-Aguilera, I. Algredo-Badillo, S. Sdnchez-Sdnchez
Universidad del Istmo

RESUMEN

La alineacion de ADN es un proceso clave para la reconstruccion de genomas, a partir de los millones de lecturas
cortas producidas por las maquinas de secuenciacion paralela masiva. Tal proceso suele realizarse mediante algo-
ritmos con elevada complejidad espacial y temporal, requiriendo varias horas para entregar los resultados, asi como
decenas de GB de RAM. Esto ha motivado la basqueda de nuevos algoritmos y/o estrategias que permitan disminuir
los tiempos de ejecucion, mientras se utilizan recursos minimos de memoria. En este articulo se presenta ABPSE,
un nuevo alineador de ADN que combina el algoritmo de Ferragina y Manzini (o indices de FM) y el algoritmo de
Myers, mediante la estrategia siembra y extiende. En la siembra, los indices de FM permiten calcular de manera
rapida regiones con alta probabilidad de alineacion; mientras que en la extension, el algoritmo de Myers refina la
alineacion utilizando operaciones basadas en vectores de bits, calculando simultaneamente varias celdas de la ma-
triz de programacion dinamica. Los resultados muestran un 96.1% de lecturas alineadas correctamente, un factor
de aceleracion de 2.45x en relacion a BWA-SW y un uso de memoria de apenas 7.6 GB, cuando se alinea el genoma
humano completo.

PALABRAS CLAVE: ADN; Bioinformatica; Myers; Siembra y extiende; Indices de FM
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ABSTRACT

DNA alignment is a key process in the assembly of genomes from the millions of short reads that are produced by
massive parallel sequencing machines. Such a process is usually done by means of high spatial and temporal com-
plexity algorithms, which takes hours to deliver the results as well as tens of GB of RAM. This has prompted the
search for new algorithms and/or strategies that allow shorter runtimes, while using minimal memory footprint.
In this article, we present ABPSE, a new DNA aligner that combines the Ferragina and Manzini algorithm (or FM
indexes) and the Myers algorithm, by means of the seed and extend strategy. In the seeding, the FM indices allow
a rapid calculation of the regions with high probability of alignment. In the extension, the Myers algorithm refines
the alignment using operations based on bit vectors. It simultaneously calculates several cells of the dynamic pro-
gramming matrix. The results show 96.1% of correctly aligned reads, an acceleration factor of 2.45x in relation to
BWA-SW and a memory footprint of only 7.6 GB when aligning the entire human genome.

KEYWORDS: DNA; Bioinformatics; Myers; Seed-and-extend; FM index
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Abstract

Currently, sparse code multiple access (SCMA) is a commonly used multiple-access technique,
and it is a strong candidate for implementation as part of the fifth generation (5G) of wireless
mobile communications. Although several design methods are available for SCMA codebooks,
we propose a new method that optimizes point-to-point distances within the same codeword
and from codebook-to-codebook for the same carrier based on singular value decomposition
(SVD). A neural network-based receiver is proposed for detecting and decoding SVD-SCMA
codewords. The simulation results show an improvement in the bit error rate (BER) compared
to that for methods such as low-density signatures (LDS), SCMA, and multidimensional SCMA
(MD-SCMA).

Keywords: 5G; SCMA; SVD; Neural Networks; SCMA.
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ROBOTIC ARM WITH BloT MACHINE
LEARNING SYSTEM
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Abstract

In this work, we present a robotic arm assisted by a visual system to decide whether an object
with different colors, parallel flat surfaces and other types of surfaces would be subject to
be manipulated without a drop risk. This robotic arm is assisted with sensors such as tem-
perature, humidity, artificial vision, etc. and monitored with a Blockchain Internet of Things
(BIoT) expert system assistance, which is shared and accessed by the internet by the users.
A prototype for industrial purpose is launched to start providing data for training the expert
system, achieving in this way an expert system with machine learning. The variations derived
from the identification of the reference points and the characteristics of the robotic arm are a
limiting factor of the system, however, it was possible to correctly locate the robotic arm in
the workspace to take the object and manipulate it using machine learning based on a BloT
expert system.

Keywords: Machine Learning; Pattern Recognition and BIoT (Blockchain Internet of Things),
Vision Control.
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PARAMETER ESTIMATION SPACE FOR
UNKNOWN INTERNAL EVOLUTION
ON 10T DOMOTIC SYSTEMS
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Abstract

This paper describes the parameter estimation modeling concerning a domotic designer bot
system with internet of things (IoT) assistance using the probabilistic operator based on the
stochastic parameter estimation through the moments and the recursive conditions. Light,
CCTYV, presence, and temperature are IoT data monitored, shared, and accessed by the inter-
net for a smart office designer performance that evolves based on historical web data. The
relationship established by Wiener between covariance and variance found the parameter time
evolution by observing through the time. The development is viewed in the visible results
between non-recursive and recursive mathematical structures. In both cases, the convergence
rate is based on probabilistic estimation, the functional error presents a high convergence rate
which is viewed as an effect of the function of a density function. The estimate considered
a non-invasive perspective, and it helps in different applications such as health diagnosis in

*Corresponding author.

This is an Open Access article published by World Scientific Publishing Company. It is distributed under the terms of the
Creative Commons Attribution 4.0 (CC BY) License which permits use, distribution and reproduction in any medium, provided
the original work is properly cited.
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Next generation sequencing technologies have noticeably improved in the last decade. Time and
cost of whole genome sequencing are important challenges that must be reduced, opening
unprecedented opportunities to various research and development areas. The alignment or
mapping of small reads produced by sequencing machines to reference genomes of billions of
nucleotides is a fundamental task in this sequencing process. It is computationally highly de-
manding and has become the bottleneck of the DNA analysis process. This paper proposes
hardware acceleration based on FPGA of the Myers bit-parallelized algorithm, appropriately
modified to be used in the extend stage of DNA alignment tools. The proposed design can be
employed in conjunction with software functions, as it constitutes an extremely fast heteroge-
neous DNA alignment system. The implementation results show a speedup of up to 110x
relative to a sequential implementation only in software. In addition, due to the limited use of
FPGA resources and the modular design, multiple modules can be used to completely populate
the chip, further increasing the computing speed.

Keywords: FPGA; heterogeneous computing; DNA Alignment; Bit-vector algorithms.
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INTERNET OF THINGS EXPERT SYSTEM
FOR SMART CITIES USING THE
BLOCKCHAIN TECHNOLOGY
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Abstract

Blockchain technology apparently is a trivial innovation, but this technology has attracted huge
investors in a very short period compared to other technologies, and it is still having a lot of
potential applications. Smart contracts are making possible execution in an automated and
safe way by using blockchain technology. Therefore, smart contracts are applied in this research
for the expert system. This paper is about an expert system working with smart contracts
and neural networks as the inference machine to decide on the sensors optimal distribution
and taking actions when sensor readings are out of range: control lights, activating fire alarms,
temperature alarms, etc. for all spaces (parks, schools, hospitals, etc.) in a smart city based on
the needs, and likes of the expert system user. This expert system works using a blockchain

1Comresponding author.

This is an Open Access article published by World Scientific Publishing Company. It is distributed under the terms of the
Creative Commons Attribution 4.0 (CC BY) License which permits use, distribution and reproduction in any medium, provided
the original work is properly cited.
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Abstract

Due to the exponential growth in the use of systems with applications of blockchain technology,
this paper develops a funding system, with donations and offers of shares, through the Ethereum
platform with blockchain technology. Given the benefits that blockchain provides data protec-
tion and has high security, this paper offers a decentralized donation expert system using smart
contracts that makes fully reliable donation systems to attract more funds to this urgent global
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health issue. Smart contracts provide faithful donations and meet the characteristics of being
versatile, accessible, and sustainable to combat the COVID-19 pandemic. This expert system
found the Merkle grid as an optimum method to work efficiently on the blockchain. The expert
system proved to be steady and efficient by using an essential test dataset. A reliable donation
system expects more donors and investors since a sustainable and reliable approach is always
a milestone. The primary purpose of developing this system is to attract donors to bring down
the COVID-19 pandemic by providing a faithful donation system.

Keywords: Smart Contract; Decentralized Donation Expert System; Merkle Grid.

1. INTRODUCTION

In recent years, an exponential growth of systems
with applications of blockchain technology'™# has
been observed due to its benefit in data protection.
It is crucial for any database administrator that
their systems do not get hacked, no matter how ele-
mentary their information is. Also, when scaled to a
massive number of users, the integrity of databases
becomes more critical. Because of this, the use
of blockchain technology has become increasingly
attractive. This technology can be appealing to use
in any application. The difficulty to hack a database
in a smart contract®® means offering to potential
donors, investors, and initial developers the confi-
dence to donate, invest, and work with this expert
System.

The primary purpose is to develop an expert sys-
tem for donations™® and investors’ shares so that
those who see it as a good project invest by buying
the token of this application (DOCOVID), which
is developed on the Ethereum platform. Donations
can be made using FIAT money and cryptocurren-
cies (BTC and ETH) to combat the COVID-19%"1!
pandemic.

Donating goods or money is a common practice
among companies, nongovernmental organizations,
and individuals. As a token of solidarity, the donor
is appreciated and motivated with tax benefits.

Although several donation systems in today’s
market can assist us in fundraising, however, this is
an expert system designed ad-hoc for the COVID-
19 pandemic donations with BloT (Blockchain
Internet, of Things) and decentralized semantic!? 4
browser; the impact of using the BloT concept
is to send all data to the Internet cloud to form
a big data repository, and the impact of using
a semantic browser is to avoid saturation in the
blockchain ecosystem. The expert system is a dona-
tion system for fundraising via FIAT or tokens

to support the COVID-19 pandemic using the
Ethereum blockchain platform. This system has a
smart contract that meets the characteristics of
being reliable, versatile, accessible, and sustainable,
and at the same time contributes to a documented
study that serves as a reference for similar future
works, given that the blockchain technology is not
yet in everyday use for this type of applications.

This study analyzes the impact of the Merkle
grid™® 17 in the donation systems to bring down the
COVID-19 pandemic to meet the essential charac-
teristics for this type of system, i.e. being reliable,
versatile, accessible, sustainable, and efficient.

Smart contracts can be optimized correctly using
dynamic programming.'® The use of this logarithm
is essential when big data is used around the smart
contract. A steady analysis is also needed on smart
contracts to avoid saturation.

2. EXPERT SYSTEM DOCOVID

The expert system!'92?* consists of five modules:

Human—Machine Interface, Cash Flow, Databases,
Blockchain Ecosystem, and Delivery of Resources
(see Fig. 1). Note that the smart contract interacts
with all modules except the interface. Therefore,
blockchain has two essential tasks: protect users’
data and protect resources, and ensure both cash
flow of the expert system and the delivery of the
resources.

As shown in Fig. 1, the blockchain ecosystem con-
sists of the following submodules: The BloT uploads
to the DDB (decentralized database) the infor-
mation gathered by the mobiles about the users.
DDB has an analog function of the ledger of the
blockchain. When information is required from the
ledger, the semantic browser effectively searches for
this information to be sent out from the blockchain
ecosystem. The smart contract is the brain of the
whole blockchain ecosystem. The two main pillars

2150273-2
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ABSTRACT Eye diseases have been a severe problem worldwide, especially in developing countries where
technology and finance are limited. Today, the problem is being resolved thanks to the task of classification
that is part of pattern recognition. Its primary goal is to group standard features from any entity, object,
phenomenon, or event belonging to the real or abstract world. Convolutional Neural Networks are a type
of Artificial Neural Network used in intelligent pattern classification, Machine Learning, and Data Mining.
Also, medicine and ophthalmology used these algorithms for detecting diseases in the human body. This
work presents a novel intelligent pattern classification algorithm based on a Convolutional Neural network,
which is validated through the K-Fold Cross Validation test. Two different groups of retinography images
are given: Glaucoma and Diabetic Retinopathy. The result of accuracy percentage was 99.89%. Numerical
metrics: Accuracy, Recall, Specificity Precision, and F; score with values close to 1, and ROC curves support
the suitable performance of the proposed classifier.

INDEX TERMS Attificial intelligence, convolutional neural networks, machine learning, supervised

learning.

I. INTRODUCTION

According to the first report of the World Health Organization
in 2019, it is estimated that there are one thousand two
hundred million persons with an eye condition. Some of the
conditions are refraction error (one hundred and twenty-three
million), eye cataracts (sixty-five million), Glaucoma (seven
million), corneal opacities (four million), macular degener-
ation (ten million), diabetic retinopathy (three million), and
presbyopia (eight hundred and twenty-six million).

There is inadequate attention to eye diseases due to
inequalities in health coverage, low quality in prevention
services, treatment and rehabilitation, and little integration of
health services.

On the other hand, image processing, particularly Deep
Learning techniques, is significant support for detecting and
diagnosing the latter eye conditions and Glaucoma and Dia-
betic Retinopathy.

Convolutional Neural Networks (CNN) are algorithms
from Deep Learning and are very useful in recognizing,
detecting, and classifying images.

The associate editor coordinating the review of this manuscript and
approving it for publication was Gina Tourassi.

A. RETINA

The retina is a thin, delicate, transparent sheet of tissue
derived from the neuroectoderm [1]. It is the light-sensing
tissue that resides on the back of the eye.

Retinography is a non-invasive diagnostic test that iden-
tifies eye problems such as Diabetic Retinopathy, Diabetic
Macular Edema, Hypertensive Retinopathy, Age-related
Macular Degeneration, and Glaucoma.

Retinographies are images that allow observing the retina.
The structures of the fundus that are examined are [2]:

* Retinal parenchyma: the retina is an almost transparent
membrane. The reddish color it presents is due to the hue of
the Retinal Pigment Epithelium (RPE) and can vary depend-
ing on race, age, and skin color. It loses its shine over the
years.

* Papilla or Optic Disc (OD): the visible part of the optic
nerve that is rounded or oval in a vertical direction, 1.5 mm
in diameter; White-pinkish color, with a whitish central area
that corresponds to the physiological excavation known as the
Optical Cup (OC) and is of variable size, not exceeding 30%
of the OD diameter.

* Retinal vessels: in the center of the optic disc is the
vascular bundle formed by the central retinal artery and vein,
which are divided into the superior and inferior temporal

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 License.
For more information, see https://creativecommons.org/licenses/by-nc-nd/4.0/
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Abstract

This paper relates to the field of Artificial Intelligence, specifically to image recognition, and
provides an innovative method to take advantage of Blockchain Convolutional Neural Networks
(BCNNs) in Emotion Recognitions (ERs) using audio—visual emotion patterns to determine a
healthcare emergency to be attended. BCNN architectures were used to identify emergency
patterns. The results obtained indicate that the proposed method is adequate for the classi-
fication and identification of audio—visual patterns using deep learning (DL) with Restricted
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M.C. Francisco Aguilar Acevedo
Jefe de Carrera de Ing. en Conﬂ)utaciétf FATURA
GENIERIA EN COMPUTACION

C.f.p.- Dra. Cora Silvia Bonilla Carredn.- Vice-Rectora Académica.- Para su conoc
.= Archivo,
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(971) 712 7050
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Santo Domingo Tehuantepec, Oax., a 25 de marzo de 2019

ASUNTO: Revisién de anteproyecto de tesis

Dr. RICARDO CARRENO AGUILERA
PROFESOR INVESTIGADOR
UNIVERSIDAD DEL ISTMO

Con base en el Reglamento de alumnos de la Universidad del Istmo, Titulo VII, Capitulo IV,
Articulo 116, me permito designarlo como revisor del anteproyecto de Tesis titulada
“CONTRATOS INTELIGENTES A TRAVES DE LA PLATAFORMA EOSIO Y LA
TECNOLOGIA DE CADENA DE BLOQUES: UN CASO DE USO MOVIL CON REALIDAD
AUMENTADA PARA MOTIVAR EL ESTUDIO DEL IDIOMA INGLES”, sometido a evaluacién
por el C. Juan Hernandez Lépez, alumno de décimo semestre de la carrera de Ingenieria en
Computacion.

Anexo a este oficio encontrara dicho anteproyecto, le agradeceré lo analice cuidadosamente
junto con el resto de los revisores: M.C. J. Jesus Arellano Pimentel y M.C. Francisco Aguilar
Acevedo, y emitan su veredicto a mas tardar en 10 dias habiles contados a partir de la fecha
actual.

Sin mas por el momento le agradezco su atencion y le reitero que me encuentro en la mejor
disposicién para cualquier aclaracién al respecto.

Al Pl ¢
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M.C. FRANCI GUILAR ACEVEDO 1 x a c

DE ING. EN COMPUTACION JEFATURA
INGENIERIA EN COMFJTACION

JEFE DE CARRE

C.c.p. Dr. Israel Flores Sandoval, Vice-Rector Académico. Para su conocimiento
C.c.p. Expediente

Campus Tehuantepec - Campus Ixtepec
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Santo Domingo Tehuantepec, Oax., a 12 de febrero de 2019
ASUNTO: Designacion de sinodal de examen extraordinario I
PROFESOR-INVESTIGADOR
UNIVERSIDAD DEL ISTMO
PRESENTE

En base al articulo 68 del Reglamento de Alumnos, le notifico que ha sido designado como sinodal del
examen Extraordinario I durante el semestre escolar 2018-2019A. Solicitdndole ponerse de acuerdo
con el profesor titular de la asignatura, para efecto de acordar la elaboracion y aplicacién del examen
programado de acuerdo a la publicacién por parte del Departamento de Servicios Escolares.

Profesor-Investigador
Grupo Asignatura —~ e
QUIMICA GENERAL PARA INGENIERIA M.I. Ricardo Henestroza Orozco M.C. Francisco Aguilar Acevedo
iot PROGRAMACION ESTRUCTURADA M.C. Omar Santiago Nieva Garcia | M.C. J. Jesis Arellano Pimentel
PRECALCULO Dr. Alejandro Contreras Balbuena | M.C.A. Guadalupe Toledo Toledo

FISICA PARA INGENIERIA

M.C. Efrain Duefias Reyes

M.C. Francisco Aguilar Acevedo

CALCULO INTEGRAL PARA INGENIERIA

Dr. Fulgencio Garcia Arredondo

M.C. Francisco Aguilar Acevedo

o PROGRAMACION ORIENTADA A OBJETOS | M.C. Emesto Cortés Pérez M.C. Omar Santiago Nieva Garcia
ARQ. Y ORG, DE COMPUTADORAS M.C. Francisco Aguilar Acevedo Dr. Daniel Pacheco Bautista

504 COMPILADORES M.C. J. Jesus Arellano Pimentel M.C. Omar Santiago Nieva Garcia
METODOS NUMERICOS M.C. Rafael Marquez Tirso M.C. Francisco Aguilar Acevedo
PROBABILIDAD Y ESTADISTICA M.C. Rafael Marquez Tirso M.C. Francisco Aguilar Acevedo

204 PROGRAMACION EN WEB I M.C. Omar Santiago Nieva Garcia M.C. J. Jesus Arellano Pimente
ELECTRONICA DIGITAL IT Dr. Daniel Pacheco Bautista M.C. Francisco Aguilar Acevedo
SISTEMAS DISTRIBUIDOS Y PARALELOS M.C. J. Jesis Arellano Pimentel Dr. Ricardo Carrefio Aguilera

904 MICROCONTROLADORES Dr. Daniel Pacheco Bautista M.C. Francisco Aguilar Acevedo
CONTABILIDAD Y FINANZAS M.A.G.N. Silvia Reyes Jiménez M.A.N. Tania Castillo Villegas

Sin mas por el momento y en espera de contar con su cg

enviandole un cordial saludo.

Vo. Bo.
M.ENC

M.C. ancd A

Jefe de Carrera

VICE-RECTDR ACADEMICO

C.c.p.- Lic. Yesenia Garcia Palacios.-Jefe del Departamento de Servicios Escolares.- Para su conocimientt GEN

.~ Profesor litular de la asignatura.- Mismo fin.
.~ Sinodal de la asignatura.- Mismo fin.
.= Archivo.
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Txoa " ACTA DE EXAMEN ESPECIAL

LICENCIATURA EN INGENIERIA EN COMPUTACION CICLO ESCOLAR: 2020 — 2021 B
PERIODO ESCOLAR: MAR 21 — JUN 21
SEMESTRE: CUARTO GRUPO: 404

ASIGNATURA: Cdmputo reconfigurable

CLAVE ASIGNATURA: 3043
PROFESOR (A): DR. DANIEL PACHECO BAUTISTA
i Calificacién
Matricula Nombre del Alumno
No. Letra
0119040051 BAUTISTA REYES LUZ ADRIANA 2.0 Dos punto cero
TOTAL DE ALUMNOS APROBADOS: 0
TOTAL DE ALUMNOS REPROBADOS: 1
TOTAL DE ALUMNOS ASENTADOS EN EL

NOTA: Llenar con boligrafo, usando tinta roja para calificaciéon no
ACTA: 1

acreditada
N.P. No Presentd examen extraordinario = 0.0
Santo Domingo Tehuantepec, Oax., a 08 de Octubre de 2021.

“Voluntas totum potest”
Guira' zanda ne guendaracala’dxi’
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§CO AGUILAR ACEVEDO DR. RICARDO CARRENO AGUILERA
SINODAL,
/

M. EN C. FRANGIZC,
/ SINODAL

‘ O AGUILAR ACEVEDO
JEFE DE‘s“CARRERA

M. C. A. GUADALUPE TOLEDO TOLEDO
SINODAL
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