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1. [bookmark: _Toc202769023]"Sensor Box" station: Integration of Robot UR, AV Camera and MiR Mobile Robot
Welcome to the world of advanced automation! In this course you will learn about robots, machine vision systems and automation solutions that are used in the context of Industry 4.0 and develop practical skills to work with them.
Learning is based on an experiential environment (Learning Factory), where learning is done in a group and in a practical way through real challenges.

1.1. [bookmark: _Toc202769024]What will you learn?
By the end of this course you will be able to:
· Using the UR collaborative robot : pick & place activities, programming simple movements and designing sequences
· Programming and navigating the MiR robot: creating maps, scheduling missions, and setting up automatic uploads/downloads
· Configuring the Cognex Visual System : Application of Object Detection, Quality Control, and Traceability
· Using the Festo model and the PLC (S7-1500) the control: sequences and logical control.
· Unifying all systems: UR + MiR + Cognex + Festo
· Working safely: application of the use and collaborative conditions of the sensors
·  Simulations using digital twin technology
· Development  and presentation of the integrated project
2. [bookmark: _Toc202769025]Content and Time Distribution

	Unit
	Content
	Time

	Introduction to Advanced Automation
	Presentation of LCAMP Learning Factory, Industry 4.0 concepts
	2 hours

	2. Siemens S7-1500 PLC Programming
	Logic controls, sequencing, use TIA Portal
	8 hours

	UR5 Robot: Programming and Application
	Teach pendant, moves, pick & place, block programming
	6 hours

	Cognex Vision Systems
	In-Sight Software, Pattern Search, OCR, Quality Control
	6 hours

	MiR Robot: Navigation and Missions
	Creating maps, waypoints, deliveries, mission scheduling
	6 hours

	6. Integrated system
	UR + Cognex + Festo + MiR interaction, communication protocols
	8 hours

	7. Digital Twin eta Simumatik
	Simulations, pre-probations, virtual system
	4 hours

	8. Implemented Project
	Students design and assemble the complete system
	10 hours


Total: 50 hours

3. [bookmark: _Toc202769026]Methodology: How are we going to do it?
3.1. [bookmark: _Toc202769027]Learning Strategies:
· Learning-by-doing: Experiment and learn while you learn
· CBL (Challenge-Based Learning): Erronka errealei erantzuna ematea
· Teamwork: In collaboration with your teammates you will solve problems
· Digital twin simulation: Pretest virtual using from the simuma
· Project: In the last few weeks you will design and assemble an entire system
3.2. [bookmark: _Toc202769028]Types of activities:
· Introduction to Theoretical Concepts: Brief Presentations and Basics
· Guided practices: Programming robots with the help of the teacher, calibration of the visual system
· Integrated Project: Design and execute the integration of the system by groups
· Presentation and discussion: Groups will explain the results

4. [bookmark: _Toc202769029]Development of Activities 
· Unit 1: Introduction to Advanced Automation (2 h)

· Objectives:
· Understanding Industry 4.0 concepts
· Get to know the LCAMP Learning Factory environment
· Identifying Workstation Sensor Box Components
· Activities:
· Theoretical presentation
· Guided tour of the facility
· Explanation of safety rules


· Unit 2: Siemens S7-1500 PLC PLC Programming (8 hours)

· Objectives:
· Using TIA Portal Software
· Programming Logic Controls
· Input/output signal processing
· Activities:
· TIA Portal Configuration
· Basic sequence programming
· Integration with the Festo model
· Testing and debugging
· Unit 3: UR5 Robot Programming (6 hours)
· Objectives:
· Basic movements of the UR robot
· Pick & place activity scheduling
· Security Settings
· Activities:
· Teach during erabilera
· Waypoints and Costumes
· Block programming
· Setting up the form of collaboration


· Unit 4: Cognex Visual System (6 hours)
· Objectives:
· Using In-Sight Software
· Configuring Object Detection
· Implementing Quality Control

· Activities:
· Camera Installation and Calibration
· Pattern matching konfigurazioa
· OCR Applications
· Sending results to the PLC

· Unit 5: MiR Mobile Robot (6 hours)

· Objectives:
· MiR Robot Navigation
· Mission programming
· Automatic loading/unloading

· Activities:
· Map creation
· Waypoint and Mission Setup
· Fleet Manager erabilera
· Security Sensors and Features

· Unit 6: Integrated System (8 hours)

· Objectives:
· Communication of all components
· Development of an integrated sequence
· Testing and optimization

· Activities:
· Configuring Communication Protocols
· Interaction Scheduling
· Integrated Testing
· Error diagnosis

· Unit 7: Digital Twin and Simuma (4 hours)

· Objectives:
· Use of virtual simulation
· Carrying out pre-tests
· Optimization through simulation

· Activities:
· Knowledge of the environment from Simuma
· Using the Virtual System
· Simulation and comparison of reality

· Unit 8: Applied Project (10 hours)

· Objectives:
· Apply what you learn in a project
· Teamwork
· Presentation of results

· Activities:
· Project planning
· Assembly and integration
· Testing and consolidation work
· Presentation and evaluation
5. [bookmark: _Toc202769030]Evaluation
It will be a continuous and formative evaluation, with the aim of improving the student's learning process.
[bookmark: _Toc202769031]Evaluation criteria:

	Area
	Indicators
	Weight

	Technical Knowledge
	System configuration and correct programming
	30%

	Application
	System Integration and Project Outcomes
	40%

	Documentation
	Technical report, photographs, explanation of operation
	20%

	Pose
	Security, cooperation, initiative, order
	10%


[bookmark: _Toc202769032]Assessment instruments:
· Guided Practices: Direct observation in the performance of activities
· Integrated Project: Final Project Evaluation
· White Paper: Written Documentation
· Oral presentation: Group presentation
· Self-assessment: Student reflection 
6. [bookmark: _Toc202769033] Materials and Resources
[bookmark: _Toc202769034]Hardware:
· UR5 robota eta teach pendant
· MiR100  Mobile Robot
· Cognex In-Sight Camera  and Lighting System
· Festo model : pallets, conveyor belt, pneumatic valves
· Siemens S7-1500 PLC eta Input/Output moduluak
· Ethernet switch and communication components
· PC and programming software
[bookmark: _Toc202769035]Software:
· URCaps (for UR robot programming)
· Cognex In-Sight Explorer (ikusmen sistemarako)
· MiR Fleet (for MiR robot management)
· Siemens TIA Portal (FOR PLC programming)
· From Simuma (digital for twin simulation)
7. [bookmark: _Toc202769036]Temporal Planning

	Week
	Main activities

	Week 1
	UR and Cognex Basic Training

	Week 2
	Development of fragments of the MiR and Festo project

	Week 3
	Assembly and integration of the project

	Week 4
	Testing, Documentation, Presentation and Evaluation



8. [bookmark: _Toc202769037]Safety Standards
[bookmark: _Toc202769038]Basic security measures:
· Safety equipment: 
· Work area: Keep clean and organized
· Emergency stop: Know and use the emergency buttons
· Robot Security: Keep Collaboration Enabled
· Communication: Maintaining clear communication when working in a team
[bookmark: _Toc202769039]Rules for working with collaborative robots:
· Collaborative surface: Limiting and controlling movement
· Speed Limit: Keeping the Speed Low in the Form of Collaboration
· Sensor Configuration: Safety Sensors Activated
· Emergency Procedures: Know Emergency Procedures

9. [bookmark: _Toc202769040]Grants and Resources
[bookmark: _Toc202769041]Help from the Teacher:
· Personalized tutoring: In cases where you have difficulties
· Collective support: Fostering collective cooperation
· Additional documentation: Supplementary materials available
[bookmark: _Toc202769042]School Resources:
· Technical manuals: Documentation for each component
· Video Tutorials: Main Procedures
· FAQ Document: Answers to Frequently Asked Questions
· Project examples: Good previous projects

10. [bookmark: _Toc202769043]Inclusion and Attention to Diversity
[bookmark: _Toc202769044]General Measures:
· Personalized assistance: Adapted to the needs of each student
· Teamwork: Mutual help between colleagues
· Difficulty levels: Different activities at different levels of difficulty
· Learning Styles: Visual materials, auditory explanations, and hands-on activities
[bookmark: _Toc202769045]Special Educational Needs Accommodations:
· Material format: Increased font size , improved color contrasts
· Additional time: Complementary time for internships
· Technical Assistance: Specific Tools for Mobility Issues
· Individual tutorials: Personalized attention
11. [bookmark: _Toc202769046]Observations and Recommendations
· Pretian Training: Automation Basics Review
· Documentation: Document the entire process with photos and notes
· Cooperation: Teamwork and sharing knowledge
· Safety: Always respect safety rules
· Questions: Ask when in doubt, don't stay silent

Upon completion of this course, you will have the core competencies to work as an advanced automation systems integrator. You will be ready to face the challenges of Industry 4.0!
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