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1. [bookmark: _Toc212398894]Purpose


The Data Management Plan (DMP) outlines how research data will be collected, generated, processed, stored, shared, and preserved throughout the lifecycle of the MSCA-DN project. In the context of computer science, the DMP ensures:
· FAIR principles compliance (Findable, Accessible, Interoperable, Reusable).
· Transparent and responsible data handling, especially in collaborative, multi-partner environments.
· Data security and privacy protection, particularly when working with sensitive or personal data (e.g., in AI, XAI, or NLP applications).
· Proper documentation of code, datasets, and models, to ensure reproducibility and long-term usability.
· Alignment with institutional, national, and EU data policies, including GDPR when applicable.
· Clear roles and responsibilities for data ownership, access rights, and sharing protocols between partners.
The DMP is a living document, updated as the project evolves, and is essential for ensuring high-quality, sustainable, and ethically sound research data management across the consortium. The DMP will be updated:
· Annually
· When new data types or methodologies are introduced
· When data is made public or archived

The DMP is divided into four subsections, reflecting the specific nature of the research data carried out and managed under the research work packages performed for the TUAI Project.
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2. [bookmark: _Toc212398895]Data Summary


[bookmark: _Toc212398896]2.1 Data sources:
· Sensor data – collected from sensors and intelligent devices used in AGVs (Automated Guided Vehicles), MRSs (Mobile Robotic Stations), and other devices supporting industrial logistics systems.
· Control data – produced by industrial control systems operating at different levels, including:
· sub-local (e.g., AGV navigation module, BMS – Battery Management System, security systems, etc.),
· local (e.g., AGV control, MRS control),
· system-level (e.g.,TMS – Transport Management System, MES – Manufacturing Execution System).
· Communication data – covering both mobile (AGV, MRS) and static infrastructure components.
· Simulation data – generated by software environments and hardware-in-the-loop (HIL) simulations.
· Experiment documentation – including setup parameters, research infrastructure and software components, and experimental results.


[bookmark: _Toc212398897]2.2 Types and formats of data generated and/or collected:
· Sensor data: 
· LiDAR scans  → format: .pcd (Point Cloud Data)  csv, 
· ultrasonic sensor readings, encoders,  binary and analogue sensors→ formats: .csv, .json 
· camera videos → formats: MP4 (H.264 / H.265)
· Control data: 
· Commands sent to motors, status feedback, energy consumption, and battery status obtained from the BMS and additional measurement systems; AGV telemetry data (position, velocity, acceleration); orientation commands sent to AGVs; transportation order feedback→ formats: .csv, .json
· Operational logs: MES task assignments, error logs, operators comments → formats: .txt, .json
· Communication data:
· Statistical information describing communication performance collected from the communication network infrastructure→ formats: .csv, .json
· Simulation data 
· Data collected from software simulations and hardware-in-the-loop simulations for sensors and control systems → formats: .csv, .json 
· Experiment documentation 
· Input parameters/configurations for experiments (e.g., number of iterations, thresholds, ML models, random seeds) → formats: : .csv,.json, .yaml, 
· Experimental results/outputs (simulation results, error logs, quality metrics) → formats: .csv, .json, .pickle (Python serialized objects)
· Visualizations/plots (graphs and figures of experimental results) → formats: .png, .pdf, .svg
· Logs and metadata (environment details: library versions, OS, Python, NumPy, pandas, TensorFlow, PyTorch, etc.) → formats: .txt, .json
· Model checkpoints/trained models (model weights and architectures)  → formats: .h5 (Keras), .pt (PyTorch), .pkl
· Purpose of data collection/generation:
· Development of a Multi-Sensor Data Integration Framework
· Development of Object/Obstacle Recognition and Detection Models for Accurate Perception
· Development of Machine Learning, Visual Analytics, and Explainable AI applications
· Deployment and evaluation of developed models and tools under semi-operational conditions
· Support for predictive maintenance of AGVs
· Provision of data for simulations and AI model training
· Analysis of the influence of various parameters on experimental results
· Verification of experiment correctness and repeatability
· Creation of charts and reports summarizing results
· Storage of model states for further training or testing
· Documentation and archiving of experiments for reproducibility

[bookmark: _Toc212398898]2.3 Expected data volume:
· Sensor data (generated by devices and simulations): 
· LiDAR scans: ~1–5 GB per AGV per day (depending on frequency of scanning)
· Camera images: ~2–10 GB per AGV per day (resolution and frame rate dependent)
· Telemetry logs: ~50–200 MB per AGV per day
· Control data (generated by devices and simulations): 
· Sub-local level: ~50–100 MB per AGV per day
· Local level: ~10–20 MB per AGV per day
· System level (TMS, MES): ~1–5 MB per day
· Communication data (generated by devices and simulations): 
· Mobile and static communication infrastructure: ~1–5 GB per AGV per day (depending on frequency of scanning)
· Experiment documentation: 
· Input parameters: ~0.1–5 MB per day
· Experimental results/logs: ~0.1–1 GB per experiment
· Visualizations/graphs: ~10–200 MB per experiment
· ML models/checkpoints: ~0.1–10 GB per experiment




[bookmark: _Toc212398899]3. FAIR Data Principles

[bookmark: _Toc212398900]3.1 Making data Findable
Goal: Ensure that data can be easily found by both humans and machines.
· All datasets (e.g., sensor readings, logs, video recordings) are assigned a unique and persistent identifier (UUID).
· Each dataset is described with metadata using a standard format (e.g., Dublin Core, ISO 19115).
· File and folder names include key information (e.g., AGV01_LiDAR_2025-05-10_shiftA.csv).
· The data repository includes a search engine that allows filtering by date, sensor type, location, or vehicle identifier.

[bookmark: _Toc212398901]3.2 Making data Accessible
Goal: Provide access to data for authorized users in a transparent and secure manner.
· Experimental data are stored in a secure repository managed by SUT, with access controls (e.g., authentication, permission levels).
· Publicly available data (e.g., anonymized samples) are accessible through open APIs or repositories such as Zenodo or OpenAIRE.
· Access policies are defined for each dataset (e.g., “open after embargo” following project completion).
· Metadata remain accessible even when the underlying data are restricted (e.g., due to industrial confidentiality).
[bookmark: _Toc212398902]3.3 Making data Interoperable
Goal: Enable the integration of data from multiple sources and support automatic processing.
· Data stored in open, commonly used formats (see section 1)
· Use of common industrial vocabularies and ontologies, e.g., OPC UA, SensorML, ISO 15926
· Physical units (e.g., meters, seconds, degrees Celsius) described according to SI units.
· Data and metadata contain clearly defined field types and explicit relationships (e.g., time, vehicle ID, sensor ID).
[bookmark: _Toc212398903]3.4 Making data Reusable
Goal: Ensure that data can be reused in the future by other researchers or for different purposes.
· Data are made available under an appropriate open license (e.g., CC BY 4.0 or CC BY-NC 4.0).
· Comprehensive documentation is provided, including descriptions of sensors, sampling rates, and experimental context.
· All datasets are validated and version-controlled.
· Scripts or notebooks (e.g., Python) are included to enable reproducibility of analyses.
· Standard identifiers, such as DOI and ORCID, are used to reference datasets and authors.
[bookmark: _Toc212398904]4. Data Storage and Security

[bookmark: _Toc212398905]4.1 Data Storage
· All raw and processed data collected from AGV sensors (LiDAR, cameras, telemetry, control systems) will be stored on a secure institutional server managed by SUT.
· Primary storage: Project data will be hosted on a dedicated server located in the institutional data centre, equipped with RAID-based redundancy and daily automated backups.
· Backups will be performed regularly (daily incremental and weekly full) and stored in a separate physical location.
· Data will be version-controlled using Git or DVC (Data Version Control) to ensure traceability of changes in datasets and analysis scripts.
· For collaborative work, selected non-sensitive datasets will be mirrored on a restricted-access cloud platform (e.g., Nextcloud, SharePoint, or the institutional cloud).
[bookmark: _Toc212398906]4.2 Data Security
· Access to the institutional server and cloud repositories will be restricted to authorised project members through institutional authentication (SSO, VPN, or two-factor authentication).
· All data transmissions (upload/download) will be encrypted using secure protocols (e.g., HTTPS, SFTP).
· Sensitive or industrial data will be anonymised and, when necessary, pseudonymised before being shared with external partners.
· User access logs will be maintained to monitor and audit all data access and modifications.
· In the case of physical data collection devices (e.g., AGV onboard recorders), data will be encrypted prior to transfer to institutional storage.
· All security measures comply with institutional IT policies and GDPR requirements (for personal or indirectly identifiable data).


[bookmark: _Toc212398907]5. Ethical and Legal Compliance

[bookmark: _Toc212398908]5.1Clarification on Human Participants
Experiments conducted on the premises of SUT and AIUT, aimed at validating the methods developed within WP3, may involve the participation of human subjects. Consequently, certain personal data may be collected and processed. Specifically, facial images may be recorded and analysed during the validation of visual language models designed to assess and predict human behaviour.Use of Data and GDPR Compliance
Use of Data and GDPR Compliance
To enable the lawful processing of personal data from human participants, all SUT students and members of SUT and AIUT staff involved in the experiments will be required to provide informed and voluntary consent for the use of their personal and image data in the validation of visual inspection mechanisms.
This procedure will be completed through the signing of the necessary documentation — either as part of the employment process or via supplementary consent forms — in accordance with the internal standards and data protection requirements of both SUT and AIUT.
All personal data processing activities will strictly adhere to the principles of the General Data Protection Regulation (GDPR), ensuring transparency, lawfulness, and accountability.

[bookmark: _Toc212398909]5.2 Ethics Oversight
All activities conducted within SUT and AIUT facilities will be carried out in close alignment with:
· The Ethics Advisor appointed for the TUAI project, who will be consulted on any potential ethical or data protection concerns.
· The Assessment List for Trustworthy AI (ALTAI), to ensure that all developed methods uphold the principles of transparency, fairness, accountability, and human oversight.
· The institutional ethics and data protection policies of the Silesian University of Technology and AIUT.

[bookmark: _Toc212398910]5.3 Conclusion
In conclusion, SUT and AIUT confirm that:
· Human participants may be directly involved in the testing and validation of methods developed within WP3.
· No direct link between recognised faces and personal identifiers will be processed.
· The processing of personal data will be conducted only under bilateral agreements signed by participants and SUT/AIUT.
· All research activities will be fully compliant with GDPR and applicable national ethical standards.
· Potential bias and fairness issues related to human data will be continuously monitored and addressed.
This approach ensures that all research activities safeguard the rights, dignity, and safety of individuals, while maintaining the highest ethical standards required under Horizon Europe.
.



[bookmark: _Toc212398911]		6. Data Sharing and Long-term Preservation

6.1 Data Sharing
· Data sharing will follow the principles of open science, while fully respecting industrial confidentiality and data protection regulations.
· Only non-confidential and anonymised datasets (e.g., aggregated sensor readings, simulated data, derived performance metrics) will be made publicly available.
· Industrial or sensitive data containing proprietary information will be shared only within the consortium, under the terms defined in the Consortium Agreement (CA) and Non-Disclosure Agreements (NDAs).
· Public datasets will be deposited in trusted repositories such as Zenodo, OpenAIRE, or the institutional data repository, each assigned a persistent identifier (DOI) and described using standardised metadata (e.g., Dublin Core, DataCite).
· Data will be shared in open, machine-readable formats (e.g., .csv, .json, .pcd, .mp4) to ensure reuse and interoperability.
· Documentation and source code (e.g., Jupyter notebooks, Python scripts) necessary to reproduce experiments will be included when appropriate.
· Industrial data collected by AIUT will only be shared upon written approval from the data owner and may be limited to aggregated or anonymised forms.
6.2 Access Conditions
· Access to shared datasets will depend on the type and sensitivity of the data:
· Open access for non-confidential, anonymised datasets.
· Restricted access for sensitive or industrial datasets, limited to authorised consortium partners.
· Metadata will remain publicly accessible even when access to the underlying datasets is restricted.
· Licensing: Open datasets will be distributed under Creative Commons Attribution (CC BY 4.0) or an equivalent licence, ensuring appropriate credit to the creators while allowing reuse and redistribution.
6.3 Long-term Preservation
· All datasets, together with their associated documentation and metadata, will be preserved for a minimum of five (5) years after the completion of the project, in accordance with institutional and funding agency requirements.
· Primary copies will be stored in the institutional data archive, with regular integrity checks and scheduled backups.
· Public datasets will be preserved in repositories that ensure long-term accessibility, version control, and persistent identifiers (e.g., Zenodo, institutional repositories).
· Each preserved dataset will include metadata describing its provenance, version, and conditions of reuse.
· When applicable, older or redundant versions of datasets will be archived but not deleted, ensuring reproducibility and traceability.


[bookmark: _Toc212398912]7. Responsibilities and Resources

7.1 Responsibilities
· SUT is responsible for the overall implementation of the Data Management Plan (DMP) for WP3, ensuring that all data management activities adhere to FAIR principles and comply with institutional, legal, and ethical standards.
· Each DC is responsible for managing the data generated within their respective work package, including its collection, documentation, storage, and sharing in accordance with this DMP.
· Data owners (e.g., AIUT and other industrial partners providing AGV-related data) retain ownership of their datasets and define access conditions in line with the Consortium Agreement (CA) and Non-Disclosure Agreements (NDAs).
· A designated Data Steward at the SUT will support all partners in implementing good data management practices, including metadata creation, repository selection, and data curation.
· All project participants share responsibility for safeguarding sensitive and confidential data, ensuring full compliance with GDPR and institutional IT security policies.
7.2 Resources
· Data storage and backup will be provided by the institutional SUT’s infrastructure, including secure servers with RAID redundancy and automated backup systems.
· Data management tools (e.g., Nextcloud, SharePoint, GitLab, DVC) will be used for collaborative data sharing, version control, and reproducibility.
· Long-term preservation will be ensured through institutional repositories (e.g., university or research centre archives) and open repositories such as Zenodo or OpenAIRE for non-confidential datasets.
· Human resources:
· DCs and data-generating partners are responsible for data documentation and quality control.
· The Data Steward provide guidance and technical support for secure storage, metadata management, and repository submission.
· An adequate budget is allocated to cover data storage, backup, curation, and long-term preservation within the project’s management and dissemination costs.
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