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Eficiencia de la vision artificial con 1A en clasificacion de plasticos y otros frente a

métodos tradicionales.

Autor: Cristhian Xavier Angulo Mendoza

Tutor: Ing. Luis Morales Escobar, Ph.D.

RESUMEN

Este trabajo presenta una metodologia innovadora para la clasificacion automatica
de botellas y botellones de vidrio, basada en un enfoque hibrido que combina
técnicas de inteligencia artificial con procesamiento clasico de imagenes. Se
comparan los métodos tradicionales con modelos avanzados, logrando una alta
precision y tiempos minimos de inferencia por imagen. Mediante un disefio
experimental riguroso, se evaluaron cuatro metodologias: ResNet50, ClassBotM
(red neuronal personalizada), deteccion de bordes con OpenCV vy analisis
morfoldgico en MATLAB. El conjunto de datos incluyé mas de 2.000 imagenes,
enriquecidas mediante técnicas de aumento de datos. Los resultados evidencian
que, si bien los métodos clasicos funcionan adecuadamente en entornos
controlados, presentan limitaciones frente a variaciones de iluminacion, perspectiva
y oclusion. En cambio, ClassBotM mostré6 mayor robustez y adaptabilidad. La
innovacion principal radica en la arquitectura optimizada de la red neuronal,

disefiada con 244 filtros y kernels estratégicos, e integrada con técnicas de
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regularizacion como dropout del 20 % y normalizacién por lotes. Esta
configuracion permite maximizar la precision y reducir los requerimientos
computacionales, facilitando su implementacion en tiempo real. Mas allad del
ambito académico, la propuesta ofrece una solucion escalable para la
automatizacion en la industria del reciclaje y la gestion de residuos. La capacidad
de ClassBotM para discriminar con precision distintos tipos de envases de vidrio
constituye un avance significativo para la recuperacion de materiales, impulsando
economias circulares mas eficientes y fortaleciendo la transicion hacia la industria
4.0.

Palabras claves: Vision artificial, inteligencia artificial, clasificacion,

eficiencia, automatizacion.
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Efficiency of artificial vision with Al in plastic classification compared to traditional
methods.
Autor: Cristhian Xavier Angulo Mendoza

Tutor: Ing. Luis Morales Escobar, Ph.D.
ABSTRACT

This study presents an innovative methodology for the automatic classification of glass
bottles and large containers. It is based on a hybrid approach that combines artificial
intelligence techniques with classical image processing, offering an alternative to
traditional classification systems by achieving high accuracy and minimal inference
time per image. A rigorous experimental design was applied to evaluate four methods:
ResNet50, a custom convolutional neural network (ClassBotM), edge detection with
OpenCV, and morphological analysis in MATLAB. The dataset consisted of over
2,000 images enhanced through data augmentation. Results show that while traditional
methods perform adequately under controlled conditions, their effectiveness decreases
when exposed to variations in lighting, orientation, or occlusion. In contrast,
ClassBotM demonstrated greater robustness and adaptability. The central innovation
lies in the optimized architecture of the neural network, built with 244 filters and
strategic kernel sizes, and reinforced by regularization techniques such as 20% dropout
and batch normalization. This design enhances performance and significantly reduces
computational requirements, enabling real-time deployment. Beyond academia, this
approach offers a scalable solution for automation in the recycling and waste
management industries. The model’s ability to accurately distinguish between
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different types of glass containers supports more efficient material recovery processes
and contributes to the advancement of circular economy initiatives and Industry 4.0

systems.

Keywords: Computer vision, artificial intelligence, classification, efficiency,

automation.
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