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1. [bookmark: _Toc202768974]"Sensor Box" station: Integration of Robot UR, AV Camera and MiR Mobile Robot.

This course delves into the technical and practical skills needed to work in an advanced automation environment, within the Learning Factory concept. Students will learn how to integrate machine vision systems (Cognex), autonomous mobility robots (MiR), collaborative robotic arms (UR) and automated control of Festo manufacturing mock-ups, in the context of Industry 4.0.
This training pays special attention to the interaction of systems, the combination of sensotics and collaborative robotics and the resolution of real challenges through applied projects. To do this, students will learn to design logical sequences, program robots, configure vision systems and interpret data, ensuring a safe and effective work environment.
This teaching guide is aimed at teachers to provide a resource and structured reference for delivering a Learning Factory course in its entirety. It includes the objectives, contents, methodology, distribution of activities and evaluation criteria of the course. Safety standards and recommendations for the development of collaborative learning are also offered.

1.1. [bookmark: _Toc202768975]Objectives
· UR5 robot programming (pick & place, sequences)
· Cognex Visual System Configuration and Integration
· Siemens S7-1500 PLC System Programming and Control
· MiR Mobile Robot Navigation and Mission Scheduling
· Integrated Systems Communication (PLC + UR5 + Cognex + MiR)
· Using a digital twin through Simuma
· Application of security protocols in collaborative environments
· Solving a real challenge through an integrated project

2. [bookmark: _Toc202768976]Curriculum and Didactic Objectives

2.1. [bookmark: _Toc202768977]Objectives related to the curriculum of the educational system

This guide is aligned with the industrial automation curriculum of Vocational Training, with professional modules related to robotics and electronic systems. It develops the specific competencies established in the curriculum, such as the assembly and maintenance of electronic circuits, the control of automated systems and problem solving.
2.1.1. [bookmark: _Toc202768978]Technical skills
· Assembly and Maintenance of Automated Systems
· Installation and verification of sensors, actuariators, PLCs and other components.
· Ensure the suitability of electrical and pneumatic assemblies.
· Development of programmable logic controls by PLC and HMI
· Programming of industrial process control logic (e.g. using Siemens TIA Portal or Codesys).
· Input/output signal processing and application of programmed sequences.
· Programming and configuration of industrial and collaborative robots
· Use of UR robots: simple movements, pick & place, sequences and block programming.
· Setting up interaction with the robot's environment safely.
· Machine Vision Integration (Cognex)
· Quality control, object detection and traceability in industrial applications.
· Connection and configuration of cameras in automation systems.
· Programming of uses and missions of autonomous mobile robots (MiR)
· Digital mapping, navigation, and automated loading/unloading scheduling.
· Safe and collaborative circulation in a shared environment.
· Implementation and integration of the industrial communications system
· Use of protocols such as Ethernet/IP, Modbus TCP, OPC-UA and others.
· Exchange and coordination of data between the different components of the system.
· Functional Safety and Risk Analysis
· Definition of safe working environments, integration of safety sensors and functions.
· Know the right conditions to work with collaborative robots.
· Design and implementation of integrated projects
· Plan, develop and verify a technical and functional solution that responds to the needs of a client.

2.1.2. [bookmark: _Toc202768979]Transversal competences: 
· Critical thinking and problem solving: Applying theory in practice and seeking solutions to technical problems.
· Teamwork and communication: Cooperation in practices and clear and precise explanation of the results.
· Autonomy and initiative: Plan and execute activities independently.
· Responsibility for safety: Respect strict safety measures in the work environment.
· Detail and order: Keep the workplace and procedures clean.
3. [bookmark: _Toc202768980]Contents
	
	




	



	



	

Content
	Time

	Introduction to Advanced Automation 
LCAMP Learning Factory eta Sensor Box WS aurkezpena
	2 hours

	Siemens S7-1500 PLC PLC programming and configuration
Logic controls and sequencing 
	8 hours

	Programming the UR5 collaborative robot
Pick & place, sequences, block programming
	6 hours

	Cognex Visual System Configuration and Calibration
Using In-Sight Software
	6 hours

	Programming the MiR Mobile Robot (AMR)
creating and navigating Missions
	6 hours

	Integrated system: PLC + UR + Cognex + MiR Communication & Interaction
& Quality Control
	8 hours

	Simulation and pre-tests 
from the Twin and Simuma Digital
	4 hours

	Applied project
Assembly, testing, presentation and evaluation
	10 hours



4. [bookmark: _Toc202768981]Methodology

· Learning-by-doing: practical learning through experimentation.
· CBL (Challenge-Based Learning): erronka errealei erantzuna ematea.
· Collaborative learning: to work in small groups.
· Digital twin simulation: Carrying out virtual tests using from the simuma.

5. [bookmark: _Toc202768982]Development of Activities

 The activities will be developed progressively, from theoretical concepts to practical applications.
· Introduction to theoretical concepts with short presentations
· Guided practices: robot programming, visual system calibration, PLC sequence development
· Integrated project: students will design and execute the integration of the system
· Presentation and discussion: the groups will explain the results

6. [bookmark: _Toc202768983]Evaluation 
It will be a continuous and formative evaluation, with the aim of improving the student's learning process.

· Formative and continuous assessment:  to improve the learning process of the students.
· Indicators:
	Area
	Indicators

	Technical Knowledge
	System configuration and programming

	Application
	System integration and project results

	Documentation
	White Paper, Presentation

	Pose
	Security, cooperation, initiative, order



7. [bookmark: _Toc202768984]Teaching Material and Resources

· Materials:
· UR5 robot
· MiR100
· Cognex In-Sight camera eta In-Sight Explorer softwarea
· Festo model kit: pallets, conveyor belt, valves, PLC (S7-1500)
· Simumatik digital twin softwarea
· Ethernet switch and communication components
· PC eta programazio softwarea (URCaps, Cognex, MiR Fleet, Siemens TIA/CodeSys)

8. [bookmark: _Toc202768985]Temporal Planning

	Week
	Main activities

	Week 1
	UR and Cognex Training

	Week 2
	Excerpts from the MiR and Festo project

	Week 3
	Assembly and integration of the project

	Week 4
	Testing, Presentation & Evaluation


9. [bookmark: _Toc202768986]Inclusion and Attention to Diversity
· Specific measures in which all students participate:
· Proximity and personalized support from the teacher.
· Possibility of working in small groups so that students can help each other.
· Offer activities at different levels of difficulty, adapting to the pace of each student.
· Resources to respond to different learning styles (visual, auditory, practical).

· Adaptations for students with special educational needs:
· Format of teaching material: Increase in font size, improvement of color contrast, offer of audio descriptions in videos.
· Additional time: Offer additional time to carry out the internship in cases where it is necessary.
· Technical assistance: Offer specific tools (e.g. ergonomic soldering irons, electronic magnifiers) for people with mobility or visual difficulties.
· Individual tutorials: For students who need personalized attention.
10. [bookmark: _Toc202768987]Pedagogical Observations and Recommendations
· Alternatives to some activities: 
· Welding for practice: Simulators can be used initially, before physical welding, so that students are confident.
· For engine testing: Virtual simulators or specific software can be used to understand concepts before using actual hardware.
· In the absence of LM2596 modules: The concept of DC-DC convertibles can also be worked through a breadboard-mounted circuit, using loose components.
· Spaces for the teacher's experiences (self-evaluation, improvement...): 
· A space can be reserved for the teaching staff to be able to write, at the end of each unit, the observations, difficulties and proposals for improvement of the teacher.
· "What has gone well?", "What can be improved?", "What difficulties have the students had?" and will encourage self-evaluation.

9

image1.jpg
MIGUEL
ALTUNA
Lanbide

Heziketa





image2.png




image3.png




image4.png




