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ARTIFICIAL VISION SYSTEM FOR
INTELLIGENT SORTING AND COUNTING
OF PACKAGING IN RECYCLING
PROCESSES

RESUMEN

Th e Lucentia research group at the University of Alicante has developed
developed a technology for the identi cation, sorting and intelligent
management of waste packaging in industrial recycling environments, based
exclusively on optical techniques and Arti cial Intelligence (AI) algorithms.
The solution enables the automated, real-time recognition of packaging
materials and their components (such as caps), the detection of chemical
contaminants regardless of labelling, and the accurate counting of processed
items, even in highly variable and densely packed scenarios.

The system can be easily integrated into industrial production lines through
communication with programmable logic controllers (PLCs), using standard
protocols, and does not require an internet connection. By processing video
sequences using optimised neural network models, the technology analyses
the optical properties of packaging to classify items and support decision-
making, ensuring high accuracy and operational speed.

This innovation helps optimise recycling processes, improve waste
traceability, ensure regulatory compliance and reduce operating costs. It is
therefore an ideal solution for waste treatment companies.

MAIN ADVANTAGES OF THE TECHNOLOGY

The technology offers the following advantages:

• Automated packaging sorting using optical information alone, eliminating the need for chemical, spectroscopic or mechanical techniques
that are more costly and complex to integrate.

• Multiple functions in a single system, combining material identi cation, contaminant detection and accurate item counting, thereby
reducing the need for additional equipment.

• High accuracy in complex environments, including situations involving overlapping objects and substantial variation in packaging sizes.

• Real-time operation (20–60 fps), enabling integration into high-speed industrial lines without creating bottlenecks.

• Straightforward integration with industrial systems, including PLCs, through standard communication protocols, facilitating deployment
within existing infrastructures.

• Autonomous operation without an internet connection, enhancing system robustness and security in industrial environments.

• Reduced operating costs by replacing multi-method solutions with an architecture based on computer vision and Artificial Intelligence.

• Improved traceability and process control, contributing to more efficient waste management and compliance with applicable regulations.

VENTAJAS Y ASPECTOS INNOVADORES
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INNOVATIVE ASPECTS

The main innovative features of the technology are as follows:

• Comprehensive sorting based exclusively on computer vision, avoiding the combination of optical, chemical and physical techniques
commonly used in existing systems, which complicates industrial integration.

• Simultaneous identi cation of packaging materials, associated components (such as caps) and chemical contaminants based on optical
properties, without manual inspection or label reading.

• Real-time analysis of complete video sequences, rather than relying on isolated images or indirect analysis, improving robustness in
dynamic environments.

• Accurate packaging counting under high-density and overlapping conditions, overcoming the limitations of conventional approaches
based on regions of interest (ROIs) or density estimates, which typically provide only approximate counts.

• Built-in industrial decision-making capabilities through direct PLC communication, enabling full automation of the sorting process
without intermediate systems.

• Replacement of conventional contaminant detection approaches based on spectroscopy, X-rays or label inspection with a non-invasive,
more cost-effective and readily scalable system.

• Integration of multiple tasks within a single architecture—material sorting, contaminant detection and item counting—that are usually
handled separately, significantly reducing system complexity and implementation costs.

• An industrialisable, autonomous design capable of operating in real time without an internet connection, increasing robustness in
production environments.

The technology is primarily applicable to waste management and the circular economy, particularly automated packaging sorting processes at
municipal solid waste (MSW) and lightweight packaging recycling plants.

APLICACIONES DE LA OFERTA

The University of Alicante is seeking companies interested in acquiring the technology for commercial exploitation through licensing
agreements, as well as companies interested in developing R&D projects through technical cooperation to further develop and implement related
applications.
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