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TENDER SPECIFICATIONS
Computer for Artificial Intelligence and Edge Computing:

    High-performance computer workstation for Artificial Intelligence and Edge Computing applications.

    GPU with an architecture optimized for Artificial Intelligence, parallel processing, and neural network acceleration.

    64-bit multicore CPU.

    High-speed RAM.

    Solid-state storage unit.

    Interfaces for connecting cameras and external devices.

    Gigabit Ethernet port or higher.

    High-speed USB ports.

    Video output for monitor.

    Cooling system suitable for continuous operation. 

    Software:

        Linux-based operating system with graphical interface.

        Programming environment for Artificial Intelligence applications.

        Libraries for Machine Learning and Deep Learning.

        GPU acceleration tools.

        Tools for optimizing and running Artificial Intelligence models.

        Libraries for image and video processing.

        Libraries for data analysis and processing.

        Tools for graphical representation of data.

        Interactive environment for programming, running, and analyzing applications.

IoT data acquisition, control, and communications kit:

    High-performance microcontroller.

    Digital inputs and outputs.

    Analog inputs and outputs.

    PWM outputs.

    Communication interfaces for connecting sensors and actuators.

    Ethernet and/or wireless communication.

    Compatibility with IoT communication protocols.

    Programming using high-level languages.

    Capability for real-time data acquisition.

    Capability to control the actuators included in the laboratory.

    Communication with the Artificial Intelligence computer and the data server.

Data server:

    Server for storing and managing data generated by the laboratory.

    High-performance multicore processor.

    High-capacity RAM.

    SSD storage unit.

    Gigabit Ethernet interface or higher.

    Linux-based operating system.

    Database for structured information storage.

    Database for time-series storage.

    Recording of sensor data.

    Historical data storage.

    Data querying and export.

    Tools for graphical representation and visualization of variables.

    Communication with the Artificial Intelligence computer and the acquisition and control module.

Camera:

    High-definition digital camera.

    Real-time image and video acquisition.

    Suitable for image processing and machine vision applications.

    Compatible with the Artificial Intelligence computer.

    Support for camera positioning.

Sensor set:

    Temperature sensor.

    Humidity sensor.

    Light intensity sensor.

    Pressure sensor.

    Current sensor.

    Inertial sensor.

    Distance sensor.

Actuator set:

    DC motor.

    Servomotor.

    Stepper motor.

    Lighting elements.

    Display for information visualization.

    Thermoelectric module.

Object Set for Artificial Intelligence Applications:

    Pieces of different colors.

    Pieces with and without defects.

    Signs and objects for recognition and classification.

    Base for positioning the objects.

    Storage case.

Communications network:

    Router for interconnecting the different laboratory elements.

    Ethernet connectivity. Communication using TCP/IP and UDP protocols.

    Wireless connectivity.

    Local area network configuration.

Power Supply:

    Power supply required for unit operation. 

Development and analysis software:

    Development environment for programming.

    High-level programming language.

    Machine Learning libraries.

    Deep Learning libraries.

    Machine vision libraries.

    Libraries for data processing and analysis.

    Graphical visualization tools.

    Tools for IoT communications. 

Cables and accessories for normal operation.

Manuals: 
This unit is supplied with the following manuals: Required Services, Installation and Start-up, Software and Interface-Console (where applicable), Safety Regulations, Maintenance, Practical Exercises, and Calibration.
EXERCISES AND PRACTICAL POSSIBILITIES
Fundamentals of Artificial Intelligence and Machine Learning:

    1.- Introduction to Artificial Intelligence, Machine Learning, and Deep Learning.

    2.- Data acquisition and preparation.

    3.- Creation of a dataset.

    4.- Development and training of a Machine Learning model.

    5.- Evaluation and validation of a trained model.

    6.- Making predictions from new data.

Sensors, IoT, and Data Acquisition:

    7.- Acquisition of variables using sensors.

    8.- Data transmission and storage using IoT communications.

    9.- Real-time recording and visualization of variables. 

Databases:

  10.- Storage and querying of acquired data.

  11.- Analysis and representation of historical data. 

Machine vision:

  12.- Camera-based image acquisition and processing.

  13.- Creation of an image dataset.

  14.- Training and use of a model for image classification. 

Applied Artificial Intelligence:

  15.- Using the result of an Artificial Intelligence model to actuate a physical element. 

Additional practical exercises that can be performed with this unit:

    Artificial Intelligence and Machine Learning: 

       16.- Comparison of different Machine Learning algorithms.

       17.- Supervised and unsupervised learning.

       18.- Analysis of accuracy and classification errors.

       19.- Obtaining and interpreting confusion matrices.

       20.- Study of the influence of training data.

       21.- Optimization of training parameters.

       22.- Development of artificial neural networks.

       23.- Optimization of models for execution using Edge AI. 

    Data analysis and management:

       24.- Data processing and handling using scientific computing tools.

       25.- Development of extraction, transformation, and loading (ETL) processes.

       26.- Export and exchange of datasets.

       27.- Comparison between real-time acquired data and historical data.

       28.- Creation of customized dashboards.

       29.- Statistical analysis of acquired variables. 

    IoT and communications:

       30.- Communication between sensors, Edge devices, and server.
       31.- Implementation of communications using MQTT.

       32.- Implementation of communications using HTTP.

       33.- Development of web services for information exchange.

       34.- Remote monitoring of variables.

       35.- Development of data acquisition and telemetry nodes. 

    Machine vision:

       36.- Classification of objects by color.

       37.- Object identification using machine vision.

       38.- Detection of conforming and defective parts.

       39.- Real-time object tracking.

       40.- Development of image processing filters and algorithms.

       41.- Study of the influence of lighting conditions.
       42.- Development of custom machine vision applications. 

    Automation and applied Artificial Intelligence:

       43.- Motor control based on acquired variables.

       44.- Temperature control using the thermoelectric module.

       45.- Control of process variables using control algorithms.

       46.- Use of Machine Learning models to classify the state of a process.

       47.- Detection of anomalous behavior through data analysis.

       48.- Use of inference results for automatic decision-making.

       49.- Integration of sensors, Artificial Intelligence, and actuators.

       50.- Development of custom applied Artificial Intelligence applications.
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