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Research Group and Collaborations

LGAC: HUMAN-COMPUTER INTERACTION,
ROBOTICS, AND INTELLIGENT CONTROL

Benemérita Universidad Auténoma de Puebla:

Facultad de Ciencias de la Electronica,
Master of Science of the Electronics, Option in Automation

+ Sergio Vergara Limon, PhD. Level 2 - SNII.

Maria Aurora D. Vargas Trevifio, PhD. Level 2 - SNII.
Amparo Dora Palomino Merino, PhD. Level 1 -SNII
Luis Ernesto Valencia, PhD. Level C - SNII.

Yoltic Faustino Gutiérrez Tellez, MsC. Student.

e Luis Francisco de la Rosa Pineda, MsC.

o Abril Donahi Castro Sanchez, MsC.

e Luis Arturo Alcantar, MsC.

Facultad de Ciencias de la Computacién,
Doctorate in Language and Knowledge Engineering

e Carlos Carre6n Diaz de Le6n, PhD. Level C - SNII.
« Daniel Gonzalez Arriaga, PhD. Level C - SNII.

+ Margarita Garcia Lépez, PhD. Student.

« Michelle Guerra Marin, PhD. Student.

« Juan Francisco Pintor Michimani, PhD. Student.

* Gabriela Aquino Gonzélez, PhD. Student.

« Maria Fernanda Aramburo Castell, PhD. Student.

LGAC: ELECTRICAL AND ELECTRONIC SYSTEMS

Universidad Juarez Auténoma de Tabasco

Division Académica de Ingenieria y Arquitectura,

e Fermin Martinez Solis, PhD. Level 1 - SNII.
« Reymundo Ramirez Betancourt PhD. Level 1 - SNII.

Centro de Investigacioén de Ciencia y Tecnologia Aplicada
de Tabasco (C.I.C.TA.T)
Semiconductor Laboratory:

« Dr. Erik Ramirez Morales, PhD. Level 2 - SNII.
e Carlos Emilio Marquez Garcia, MsC.
* Rodrigo Alamilla Vasquez, MsC.

LGAC: ENERGY, PHOTOCATALYTIC, AND MECHANICAL
SYSTEMS BASED ON NANOSTRUCTURED SURFACES
Surface Engineering and Renewable Energy Laboratory:

e German Pérez Herndndez, PhD. Level 2 - SNII.
« Rafael Torres Ricardez, PhD. Level 1 - SNII.
« Bryan Leonardo Pérez Escobar, PhD. Level 1 - SNII.
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Laboratory For Teaching and Applied Research

CONOCE NUESTRO
LABORATORIO

LABORATORY OF DIGITAL SYSTEMS AND MECHATRONIC
TECHNOLOGIES

Students from other institutions have been hosted for national
and state-level stay.

«+ Scientific summer programs.

+ (Social Impact) — 1st place nationally at the 2026 Mexican
'Science and Engineering Fair (FEMECI), organized by
REDNACECYT. Project: “Haptic system for converting digital
text to Braille as assistive technology”

+ (Entrepreneurship and Social Impact) — 1st place at the state
level in the T-IDEA 2026 Hackathon, held as part of the forum
organized by the Tabasco Delegation of COPARMEX, AgroTech
4 Category — Project: “Agro Cacao Tech”
Leer con las manos, 2 i
decidir con libertad +1st place at the state level in the Cup RoboFut Tabasco 2026.
. y g

«Currently, various social and environmental impact projects are
‘underway to address real state and regional problems, with
students collaborating in the laboratory.
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Analysis of Case Studies in Engineering Systems Using Artificial
Neural Networks
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@ Introduction

© Case Study in Robotic System Modeling
© Case Study of Remaining Service Life of Oil Pipeline

@ Conclusions
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Introduction
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L Introduction

Mechatronics and its applications

CONTROL
ELECTRONICS
SYSTEMS

Tetsure Mori

in 1969 MECHATRONICS ELECTRONIC

SYSTEMS

MECHANICAL ELECTRO-
CAD MECHANICS

MECHANICAL
SYSTEMS

Model-based design is the key to solving the problems we face.
Modeling is the language of modern engineering.
Dr. Keven Craig, Marquette University.
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L Introduction

Precision mechatronics
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L Introduction

Mechatronics Design Process

Mechatronic Design Conceptual

L 2
| Modeling and Simulation | | Prototyping | Life Cycle and
R 2 Deployment
| Recognition of the need | —l
¥ ]
Conceptual Desing and Software in the loop Deployment of
Functional Specification simulation Embedded Systems
¥
First pr|n0|_ple modul_ar | Design optimization I_ | Life cycle optimization
Mathematical Modeling
¥
Sensorand Actuator
Selection
Detalled modular
Mathematical Modeling

| Control System Desing |

—| Desing Optimization |—
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Introduction

Al Classification

INTELIGENCIA
ARTIFICIAL

INTELIGENCIA ARTIFICIAL ALGORITMOS MACHINE LEARNING
SIMBOLICA EVOLUTIVOS (APRENDIZAJE AUTOMATICO)
Técnicas inspiradas en la METODOS MAQUINAS DE e RE:E:LES ARBOLES DE
’ evolucién natural para ESTADISTICOS VECTORES DE AWF?C'TA:‘ES i DECISION
resolver problemas de SOPORTE (SVM)
JUEGO DE DAMAS SISTEMAS EA
optimizacién y bisqueda
Y AJEDREZ CHATBOTS, EXPERTOS £ e %%&E ,1 r\
Programas que juegan i q Siat jleciicis qie [ Modelos inspirados | | Modelos que toman
utilzando reglas comprendeny emulana toma de utiizan datos para e N g Rt g
logicas bisqueda | | responden lengusje decisiones de un hacer predicciones | | | SOmE0E S o
de movimientos. humano. experto humano. | o tomar decisiones. L s o e
datos. complejos. aprendidas.
LEYENDA
REDES NEURONALES DEEP LEARNING

1A Simbélica: se basa en reglas, Iégica y conocimiento explicito.

CONVOLUCIONALES %% (APRENDIZAJE PROFUNDO)
(CNN)
. Uso de redes neuronales
profundas con muchas
capas para aprender

representaciones
complejas de los datos.

Algoritmos Evolutivos: optimizacién inspirada en la evolucién natural

Machine Learning: aprende patrones a partir de datos. procesar datos con
estructura en cuadricula

(imagenes, videos).

Deep Learning: subcampo de ML que usa redes neuronales profundas.

22 de junio de 2026



L Case Study in Robotic System Modeling

Case Study in Robotic System
Modeling
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LCase Study in Robotic System Modeling

Methodology for system integration and obtaining amic model

SYSTEM MODELING APPROACHES
(Lumped-Parameter Modeling or Bond Graph Analysis)

v v

PHYSICAL-LAW BASED ENERGY-BASED DYNAMIC MODELING
MODELING (Dynamic Analysis of Mechanical and
(Based on Classical Physics) Electromechanical Systems)
PHYSICAL LAWS NEWTON-EULER FORMULATION
« Newton’s Laws (For Translational and Rotational Dynamics)
« Kirchhoff’s Laws
*+ Hooke’s Law l
: E‘"aday's a LAGRANGE'S EQUATIONS OF MOTION
te; (Generalized Coordinate Formulation)

GENERAL MATHEMATICAL MODEL
(Ordinary Differential Equations, State-Space Model,
Transfer Function, or Bond Graph Representation)

L

22 de junio de 2026
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LCase Study in Robotic System Modeling

Ball screw mechanical system for feed drive

Lay Laz; Effective sliding
Lyy Ly Length shaft.

(@ Motor.

(@) Coupling.

(3) Ball bearing.

(@) sliding ball block.
() Ball guide rail.
() Ball screw shaft.
(7) Screw nut.

(®) Rotary encoder.
(®) Gearbox.

Structural support.
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LCase Study in Robotic System Modeling

Ball screw mechanical system for feed drive

Due to the inertial and mass distribution, the kinetic energy
K7 is expressed as

o) e
1 .2 ¢ .2 (2
Kr =3 [1.,,1 IW"" + iz'l + Iy [wmz + ﬁ }
)
1 (ﬂ +¢; t ¢ .
i [0 )
1 ‘ﬂ,+‘ﬂq+‘/’» .2
+§|: %] + 1,62,
1
+§|:[m,‘ +my, ] X\u + [m\, +ml,l xﬁ]
1
+§ [mm(,1 +mhx,,] ®)

The equation is expressed as
Vr = % [kg,vlz +kgzv22] + % [k,,lsl?‘ + k,,zgzl]
] R
+% [k\| [W\; - Py ]2 + ks, [‘ﬂxg — Py ] 2:|

1 N 2
+3 O + Kt 2 = 04
—mi,gLlaxi, )
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LCase Study in Robotic System Modeling

Ball screw mechanical system for feed drive

The

TTIITIT

Jests Lépez Gémez

The torsional deformation that represent
the backlash, the motor rotor and the gearbox are expressed

Liom; — 0 +8) (o — 2y > &
1] é‘ < (gm; — m)
0 s o2

Fiom, — 9y = 8) (wm, -fy<d

nut represent a spring analysing the axial and torsional elastic

deformation of the screw which is expressed as

X —Xi— Xsi F Wi (X —Xi— X)) < Vi
0 Vi = (X — Xi — Xs))
0 =< (X = Xi = Xs))

X=X = Xsi =¥ Q= Xi— X)) = Vi

an

where i = 1, 2, ¢; represent the axial deformation kinematics
of the sliding table due to the contact force between the
transmission mechanism of the ball screw and the nut; x; =
Ry, s, is the axial displacement by the rotation movement of
the ball screw., v; is a unknown axial backlash that is produced
by the ball screw and the nut; R,,,=z‘fr'¢
transmission resolution of the ball screw, ¢ is the efficiency of
the ball screw. The rigidity parameters are based in the equa-

22 de junio de 2026



LCase Study in Robotic System Modeling

Ball screw mechanical system for feed drive

7777777

Jests Lépez Gémez

The Rayleigh dissipation function to overcome the friction
forces in the micro-positioning system is used. Therefore, the
frictional force can be expressed as follows

1 A
Dy = 3 [bg, [wm, - WTE] +br,X\‘,2}
i

3o [ 2= (B + 30

where by, by, and b, are the rotational damping driveshaft
of the motor and gearbox, the axial damping of the screw,
the axial damping of the nut and sliding table transmission,
respectively, of axis 1 and 2.

The Lagrange method to obtain the dynamic model of a
micro-positioning system is as follows [24]

£l d dD;
) - ot g =g a)
dr L@, x)) 3,0 9@, %)
where
Ly =Ky — V.
where fj, = —uNsgn(S,) is the coulomb friction force and it

is independent of the contact area, uN is a tangential friction
component g is the sliding friction coefficient of the sliding
block, and S, is the relative sliding velocity.

22 de junio de 2026



LCase Study in Robotic System Modeling

General structure of a physical control system of feed-drive

_____________ R [ Mechanical
Control Structure _— . 77/ Structure

Encoder

Power
Electronics

"'/,,/”'II 1) Il N | LLN) 1111 J111]
A

Linear . 1 .
Bearing Ball Screw  gpcoder  Nut | Slide Table Bearing

i . & |

) ~ o, femd ) N Vemd e KON Xemd |
L o —OF e o 0o
|

Position Control

Current Control

Crédito a: Xing Liu, Xinyong Mao, et al., Method for identifying feed-drive
system dynamic properties using a motor current, International Journal of
Machine Tools and Manufacture, Volume 110,2016.
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LCase Study in Robotic System Modeling

Lumped parameter analysis and Lagrange Equation

bs by b bt b
. 1 . 2 1 .2 1 .2 1 .2 1 .2
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1 1 1
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LCase Study in Robotic System Modeling

Lumped parameter analysis and Lagrange Equation

Modelo dindmico

4|K@q)| 0K(q.q) 0U(a.q) 0Dtaq) _0W(ad .
dt| 9dq aq dq dg ~  aq s

Jm1 O + k1 Oy — G19g1) + byt (Bms — 61991) =Tm1

Jg18g1 + km1G1 (G181 — Bpn1) + kg1 (651 — 0c1) + b1 G1 (G161 — Bia) +
byl(ggl - Gcl) =0

Jerber + kg1(9c1 - gl) +ke1(0e1 — 051) + bg1(9c1 - 9g1) + bcl(écl -

651) =0
]slésl + kcl (951 - 9::1) + ksl (9s1 - Rnlxsl) + bcl(ésl - écl) + bsl (9s1 -
Rn1X51) =0

(msl))?sl + fcisnl'(RnIXsl _ 9:1) + kr_lxsl + ktl(Xsl - th) +
by Ry (RuaXs1 — 051) + byy Xgq + by (X — Xpy) = 0

(me) X + ket (X — Xsq) + by (X — X1 )G Fo)= 0

Jests Lépez Gémez
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LCase Study in Robotic System Modeling

Hardware/software of the system
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LCase Study in Robotic System Modeling

Hardware/software of the system

Position error Position error
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LCase Study in Robotic System Modeling

Description of the Cartesian feed-drive

Jestis Lépez Gémez 22 de junio de 2026 24 /40
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Robotics Neck
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LCase Study in Robotic System Modeling

Robotics Neck (Gabriela Aquino Gonzalez, PhD Student) Dynamic Model

Movimiento Flexién - extension Movimiento Flexion biateral Movimiento rotacional
s v we

1 . N
Ee = ((t cos@n)0n)” + (i sen(On)bns)’ + (b cos(@r)ba)’

+ (L sen(0n)na)’ + (1) cos(§)?0es”)

Para el primer grado de libertad se obtienen las siguientes ecuaciones correspondientes al
modelo dindmico:

JitBms + Kgn(8ms = G8g1) + by By — b1 (681 = ba) = T
Jorbig1 = GKg1 (Oms = G891) + Ker (891 = 1) + Gia (G891 = 6ma)
~bci (81 —651) =0
JetBer = Ker (991 = 0ex) + Kya (Ocs = 0y1) + bea (s = 651) = by (61 = 611)
=0
Jp1Bp1 = Kps (Bex = 1) + GaKia (Gabps — 6na) + by (61 — 6c1)
— Ggbny (6m = Gobpn) = 0
Unt +m())bn = Kt (GpBp1 = 1) + by (s = Gppa) +mgly sin(6p,)

Paracl libertad 1

Jm2Bmz + K2 (Omz — GO42) + bmabma — bz (GOyz = Oz) = Tz
Jo2bg2 = GK2(Omz — GOg2) + Kea(8g2 — Oc2) + Ghya(GOyz — Oimz)
~bea(6e2 = 62) = 0
Jeabez = Kea(Og2 = 0cz) + Kpe(0cz = 0p2) + bz (8cz = b52) = by (62 = Oc2)
Jnabyz = Kya(8cz = Bp2) + GoKnz(Gabpz = On2) + bpa (62 — bcz)
= Gabna(Ona = GoBp2) = 0
Unz +m(0)*)brz = Kna(Gup2 = On2) + bna(6nz = Gubp2) + mgly sin(6p;)

Para el tercer grado de libertad 1

Jm3Bms + Ko (Bma = GOgs) + bnsOms = bga(GOg3 = Oims) = Tms

Jos0gs = GKys(Bms = G45) + Kes(Bgs = Bcs) + Gbygs(Gys = Oms)
—bes(bes = 633) = 0

Uea +m(l)? cos(B))0ca = Kea(8y3 = Oca) + bea(Bca = 63) = 0

Constantes Descripcion
by Cocficiente de otor (Nims /rad]
b Cocficinte de reductor (Nmsirad]
b, Cocficiente de cople (Nms/rad]
by Coeficinte de friccion del segundo reductor [Nms/rad]
by Coeficiente de friccion del segundo cople [Nms/rad]
ky Rigider del cje del primer reductor [Nm/rad]
X, Rigidez del cje del primer cople [Nm /rad]
k, Rigider del cje del segundo reductor [N/rad]
&, Rigidez de cje del segundo cople (Nm/rad]
I nercla del motor [kgm?]
)] Incrcl del primer reductor [kgm?]
I Incrcla del primer cople [kgm]
Iy Inercia del segundo reductor [kgm?]
A Tgm®]
m Masa de a cabeza [kg]
I Distancia del origen al conro de masa (]
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LCase Study in Robotic System Modeling

Robotics Neck (Gabriela Aquino Gonzalez, PhD S

dent) Results

40 —Simulacién Simulacién
—Experimental —Experimental
.50
=2 =
S 5
§ o 20
a &
# -50 H \/ : L s
0 10 20 30 40 50 0 10 20 30 40 50
Tiempol[s] Tiempols]
Figura 22. Posicién en X: C 6n de datos si y datos experil 1 Figura 24. Posicién en Z: C i6n de datos si y datos experi
20 —Simulacién
Experimental
210
c
2
°
8 o
a
-10 ~ |
0 10 20 30 40
Tiempo[s]
Figura 23. Posicién en Y: C 6n de datos si y datos experi
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LCase Study in Robotic System Modeling

Flowchart of the proposed identification procedure

[ Step 1: Data Acquisition and System Interaction ]
Signal Extraction:| [ Step 3: Parameter Identification and Optimization ]
P Implemented
Three — Axis Control e bt Toi
ontrol z
Cartesian System i Convolutional Neural Network:
Y Algorithm where 7pp; is the Generated )
Estimated Torque} Image
Trajectory Tracking Sinusoidal Control Torque Reconstruction ;
¥ Eq. (7)
[ Step 2: Signal Processing ] T e
Processed Signals Arrange of Data —— Smaller Value than Bigger Value than|
i )] asVectors ERLSEy the Threshold the Threshold
L s as an Image Threshold Application
bgir Pgis Pgis Bi
Extraction Parameter
of Residue Extraction
¥
Parameter
Fitting
— [——
Identified
Parameters
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L Case Study of Remaining Service Life of Oil Pipeline

Case Study of Remaining Service
Life of Oil Pipeline
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Introduction

Propésito de la
inspeccion

Su finalidad es prevenir
contratiempos y garantizar
la integridad del sistema
durante su funcionamiento.

Jests Lépez Gémez

'— Case Study of Remaining Service Life of Oil Pipeline

Causa principal y
frecuencia

Las inspecciones periddicas
se realizan principalmente
para detectar y monitorear

la corrosion.

Importancia de medir
la corrosion

Conocer la velocidad de
corrosion interna ayuda a
estimar la vida util restante
de la tuberfa en servicio.

22 de junio de 2026
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LCase Study of Remaining Service Life of Oil Pipeline

Introduction

Entidades que establecen y supervisan las normas
-« del sector petrolero - -

Las regulaciones del sector petrolero son emitidas, administradas y supervisadas por
instituciones, secretarias y organismos especializados que promueven el orden, la
eficiencia y la seguridad bajo estandares rigurosos y objetivos definidos.

/
ASEA ) CENAGAS (@ SENER NC

AGENCIA DE SEGURIDAD, MISION
REGULADORA
DE ENERGIA

- Organismos internacionales
A ‘H e SRR Aglw A
P L
Vi o i ISO ASME
p\ro g

i’

ASTM INTERNATIONAL

SETTING THE STANDARD

7 Organismos de estandarizacion y seguridad N
) American
ANS’ : @ AMPP AWS> welding
American National The Association for Materils Society
Standards Institute Protection and Performance

Jests Lépez Gémez 22 de junio de 2026



LCase Study of Remaining Service Life of Oil Pipeline

Problema principal

Assessing the service life of pipelines in the field, taking into account
internal corrosion, involves high operating costs and significant
methodological complexity. Furthermore, the limited availability of data
makes it difficult to implement models that are applicable under real
operating conditions. Therefore, this research focused on developing an
advanced tool that, by analyzing historical data from a gas pipeline, would
enable the prediction of TVR with an accuracy similar to that obtained
through electronic Intelligent In-Line Inspection (ILI) systems, thereby
contributing to more efficient pipeline integrity management.

Jests Lépez Gémez 22 de junio de 2026



LCase Study of Remaining Service Life of Oil Pipeline

Proposed

2. TECHNOLOGY
Where is it implemented?

1. INPUT
What do we have?

»

Cutting-edge
technology and
advanced tools

Historical field data

Field information
and data

GAS PIPELINE

Asset under analysis

Collected from
operations and
past records

3. PURPOSE
Why is it used?

Estimation of remaining
life / TOF / COR
(corrosion rate)

Decision support
Accurate assessment
to optimize integrity,
safety and costs

INTEGRATING DATA, TECHNOLOGY AND PURPOSE
A comprehensive approach for reliable and efficient
pipeline integrity management.

©
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LCase Study of Remaining Service Life of Oil Pipeline

Proposed

P NEURAL NETWORK MODEL S

HIDDEN LAYERS
SURFACE INPUT LAYER OUTPUT LAYER
TEMPERATURE . OUTPUT
NASA DATABASE Rate >
)
Surface
Temperature >
CORROSION Operating Corrosion Rate
COUPON DATA Pressure Prediction
(Useful Life
| & 5 Estimation)
i i g H Corrosion Rate
\ ) Estimation and
J/
INSPECTION DATASEI M | | Remaining Usetul Life
REPORTS | integratedand | Assessment
preprocessed data ]
! MODEL PARAMETERS | S
L * Number of neurons
& I * Number of hidden layers
1 ! « Learning rate
OPERATIONAL ! DATA PREPROCESSING ! | « herations (epochs)
_____ 2
CONDITIONS ey S
andfeature engineering | | < Blases
§ ) e

Prevent failures Optimize maintenance Improve decision Extend asset life and
and unplanned and reduce making with enhance operational
downtime costs data safety
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'— Case Study of Remaining Service Life of Oil Pipeline

Methodology

REMAINING LIFE NEURAL NETWORK NEURAL NETWORK
PROPOSAI DESIGN CLASSIFICATION & TRAINING,

Corrosion Rate

0 FIELD DATA ANALYSIS

Review field
procedures and
inspection practices

Suface
Temperature
p
Analyze historical =» o
data and records Pressure

« Data preparation

Identify operating Develop a proposal Create and manage g H « Training the neural network
conditions and for remaining astructured database input: (Hiddent Gutput « Model calibration
environmental factors useful life estimation of corrosion and Layer  Layers Layer « Performance evaluation

operation data

USEFUL LIFE
PREDICTION

NEURAL NETWORK
VALIDATION

COEFFICIENT OF
DETERMINATION (R?)

RESULTS ANALYSIS

the model explains
the observed data

|

Predict the remaining
useful life of the pipeline
or asset

Calculate R? to Interpret results, p j’t 5
measure how well @ assess uncertainty \\ = j‘} ‘
and model \\, ‘
N

performance
Validate the model with
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Field Operations
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LCase Study of Remaining Service Life of Oil Pipeline

Historical Evaluation Report, REALIZED BY RODRIGO
ALAMILLA VAZQUEZ, MsC.

Velocidad de corrosion interna en Gasoducto

Falta de informacion

dad de corrosion (punto inicio) -Velocidad de corrosién (punto final) Corrosion alta
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Results, REALIZED BY RODRIGO ALAMILLA

VAZQUEZ, MsC.
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Future Works

CONCLUSIONES Y LINEAS DE TRABAJO FUTURAS

Finalmente, se concluye que una de las principales limitaciones del estudio es la posible inadecuacion del enfoque lineal para representar
la dindmica real del sistema. Por ello, se plantea como linea de trabajo futura la implementacion de modelos no lineales mas avanzados,
6 que integren variables criticas como la corrosién, la temperatura

incluyendo modelos ati justad ifi al fe
y la presion, asi como los parametros qUII’ﬂICOS del fluido que circula en la tuberia. Aunque este tipo de modelado implica un analisis mas
profundo y un mayor tiempo de desarrollo, se espera que permita mejorar significativamente la precisién de las predicciones y fortalecer la
evaluacion de la integridad mecénica de los sistemas de transporte de gas.

1. LIMITACION IDENTIFICADA 2. LINEA DE TRABAJO FUTURA

Implementacién de modelos no lineales mas avanzados
Desarrollar e i modelos aticos que
mejor la dinémica real del sistema, incorporando variables criticas

Posible inadecuacién del enfoque lineal ‘

Los modelos lineales pueden no capturar comportamientos

complejos y variaciones no proporcionales en la dinamica

real del sistema. | y propiedades del fluido.
|
|

Variables criticas a integrar (con ejemplos):

Corrosién / ) Temperatura Presién /17 Parémetros quimicos
Ej: Tasa de corrosion 1 | Ej: Variaciones / | EjiCambiosde [ | del fluido
(interna/externa) \/u / térmicas a o largo pmsm opemwa \ /" Ej: pH, contenido
medida

> de O, H, sales

Ejemplo:

Respuesta del sistema

e Bcta + Comportamiento real

(no fineal)

en mm/ao, =" del tempoy del

En la préctica, la velocidad de corrosion recorrido. =endwannes (disueltos).
puede aumentar de forma acelerada > = —_— — 4

Modek nea e o e ) Ejemplo de aplicacion: =
(subestima) representar adecuadamente. | AR\ s Moderonouml /7 T\ Predicciones més
(G0 el S redesreucraes, (/) Pty et
st | o et = () i
G - decisiones

(5., temperatura)
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L Conclusions

Conclusions

@ Today's mechatronics is an emerging discipline for industries that require
more versatile, low-cost and intelligent technologies.

@ Nowadays, it is not only necessary to start up a system, it is necessary to
address the problems that present themselves in the mechatronics systems
and solve them with modern techniques that help to optimization, accuracy,
service life estimation, diagnostics and failure prediction.

@ The future of intelligent mechatronics is physical modeling and virtualization
(digital twin) with the use of artificial intelligence. That is, we are close to
the evolution towards industry 5.0.

Jests Lépez Gémez 22 de junio de 2026



L Agradecimiento

Division Académica de
Ingenieria y Arquitectura

THANK YOU!

Jests Lépez Gémez 22 de junio de 2026



	Introduction
	Case Study in Robotic System Modeling
	Case Study of Remaining Service Life of Oil Pipeline
	Conclusions
	Agradecimiento



