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PROGRAMME 7 October 2025
	PRESIDENTS: Prof B.KISS, Prof Y.BAUDOIN

	09.00-10.00H

	WELCOME

	ICI Zone de Secours Sambreville

	10.00-10.15H
	Presentation of the ‘ zone de secours and the ICI’ 
	Colonel Marc Gilbert
Dir Yves DUBUCQ


	10.15-10.30H
	IMEKO TC17 introduction
	Dr Zafar TAQVI
Chairman TC17
Houston USA

	10.30-11.00H
	Advancing healthcare and industrial work with wearable robots and sensors"
	Prof. Dr. ir. Tom Verstraten (Vrije Universiteit Brussel Belgique)
Tom.verstraten@vub.be


	11.00-11.20H
	The evolution of CBRN risks and threats from 1992 to the present day and the current responses (including robotics) to CBRN risks and threats
	Cl.LEFEBVRE
Expert en AMOA NRBC
clefebvre83@orange.fr 


	11.20-11.50H
	Colibri - A twin wing robotic hummingbird

	Prof EM ULB A. Preumont
Andre.preumont@ulb.be

	12.10-12.30H
	Trump's Interim National Defense Strategic Guidance of March 2025 reinforces the need for European defence
	Dr Jean MARSIA President  de la Sociéré européenne de Défense
marsiajean@gmail.com 

	12.30-13.00H
	The Moon Rover Project
Presentation of EPE
	Jim Blackburn
Regional Manager for Europe, Middle East and Africa (EMEA)
EPE Trusted to Protect (International)


	13.00-14.00H  LUNCH - Meeting



	PRESIDENTS : Dr I GALATAS, Claude LEFEBVRE


	14.00-14.30H
	Medical Robotic Support in CBRN Operational Environment
	BG(ret) Ioannis Galatas MD, MA, MC igalatas@yahoo.com
Manager of the ICI CBRNE Knowledge Centre
www.kemea.gr
igalatas@yahoo.com 


	14.50-15.10H
	Robotic Detection and Localization of Improvised Loitering Munition Drones for CBRNE Response Operations
	Navas, E., Rodríguez-González, A., Rodríguez-Nieto, D., Fernández, R.
eduardo.navas@csic.es 
daniel.r.nieto@csic.es 
roemi.fernandez@car.upm-csic.es 

	16.00-16.30H Coffee Break

	16.30-16.50H
	Accelerated Reinforcement Learning-based Pruning Strategy Search for Cross-Domain Generalization
	Bencsik, B., Szemenyei, M
bencsik@iit.bme.hu 

	16.50-17.10H
	Attitude control of satellites with magnetic-torquers  using LPV techniques

	Wafa Mezzi , Dr Bálint Kiss
Budapest BME Hungary
mezzi@iit.bme.hu 
 

	17.50-18.10H
	Template-based programming examples for industrial robots
	Zoltán Karsa , Dr Bálint Kiss
Budapest BME, Hungary
karsazoltan@edu.bme.hu 


	19.30H GET TOGETHER








PROGRAMME 8 October 2025

	Presidents: Prof Dr Simone KELLER, Prof Ian DOROFTEI

	09.00-10.00H

	WELCOME Registration

	ICI Zone de Secours Sambreville

	10.00-10.30H
	Intelligence Artificial Generative: Possibilities,  impacts, and Challenges"
	Prof Dr  Simone Keller Füchter (Brazil)
Subcommittee Augmented Reality Chair and IMEKO TC17 Scientific Secretary.

	10.30-11.00H
	ROSYLOGISTIC - Development of a fleet of autonomous omnidirectional mobile robots for logistic applications
	Prof Dr Ir Ioan DOROFTEI (Romania)
“Gheorghe Asachi” Technical University of Iasi, Romania
Mechanical Engineering Faculty
Head of Mechanical Engineering, Mechatronics and Robotics
ioan.doroftei@academic.tuiasi.ro 
	
	





	11.00-11.20H
	High-precision teleoperated rotating mechanism for the Eötvös pendulum
	Prof B.Kiss
BME-Hungary
kiss.balint@vik.bme.hu 

	11.20-11.40H
	[bookmark: _Hlk204073810]A Conceptual Virtual Reality Framework Study Integrating Artificial Intelligence and Neuropsychological Well-Being for Deep Space Missions
	Keller Fuchter, S., Salazar, G., Bornhausen, F., Schlichting, M., Gurgel Filho, G
simonekf.2011@gmail.com 

	11.40-12.00H
	[bookmark: _Hlk204073991]GAp as a Semantic Sensor for Scalable Assessment in Learning Systems with Twin-Based Perspectives 

	Geraldo Gurgel Filho, Marcos de Oliveira Lemos, and Flavio Murilo Oliveira de Gouvêa  Universidade Estacio de Sa / YDUQS – Rio de Janeiro- Brazil 
gcgurgel@gmail.com 
flaviomurilo@live.com 



	12.00-12.20H
	Fault Tolerant Sensors and Actuators for Robotics

	Dr Ishaq Unwala
unwala@uhcl.edu 


	
	
	

	12.00-14.00H LUNCH and Exhibition CBRNE





	PRESIDENTS Y.DUBUCQ, M.GILBERT, Y.BAUDOIN (on line session)
Coupled with DEMOs by EPE, ICI

	14.00-14.20H (on line)
	[bookmark: _Hlk204074351]PID-Based Path Following for Turning Circle
Manoeuvers of an Unmanned Surface Vehicle in
Gazebo
	Oluwadurotimi Obajinmi and Yogang Singh
School of Engineering and Built Environment, Sheffield Hallam University
Dr Yogang Singh 
y.singh@shu.ac.uk 

	14.20-14.40H (on line)
	[bookmark: _Hlk204074455]Experimental Investigation of Control Strategies
for Ballast Tank Flow Management in Ocean
Vehicles and Floating Structures
	Faith Arowosafe and Yogang Singh
School of Engineering and Built Environment, Sheffield Hallam University
Dr Yogang Singh 
y.singh@shu.ac.uk 
arowolayo@gmail.com 

	14.40-15.00H (on line)
	Classification and Morphology Detection of Rice Using Machine Vision and Deep Learning
	Mr Benjamin Ilo 
Dr Yogang Singh 
y.singh@shu.ac.uk 
benjamin.ilo@student.shu.ac.uk

	15.00-15.20H (on line)
	[bookmark: _Hlk204073902]Enhancing cybersecurity of networked industrial and services robots using digital twins and agametic AI

	Dr. Joseph Ponnoly, DBA, CISA, CISM, CGEIT, CISSP
Management Consultant & Researcher | Cinfodens Consulting-Houston
jponnoly@cinfodens.com

	15.20-15.40H (on line)
	Predictive AI-Enhanced Fault Detection System for FDM 3D Printing Using Convolutional Neural Networks

	Suliman Badour , Martin Novák
University of Prague
Czech Republic
Martin.Novak@fs.cvut.cz

	15.40-16.00H (on line)
	 Design and Development of an Autonomous Lunar Exca-vator for the 2025 NASA Lunabotics Challenge
	Luong Nguyen, Ph.D.
Associate Professor of Computer Engineering
Director, Center for Robotics Software
University of Houston Clear Lake
https://www.uhcl.edu/science-engineering/faculty/nguyen-luong
nguyenl@uhcl.edu 

	16.00-16.20H (on line)
	6 DoF robot tool path generator for the purpose of high-precision engraving of unknown surfaces
	Michal Adamik 
Slovak University of Technology in Bratislava
Faculty of Electrical Engineering and Information Technology
michal.adamik@stuba.sk 


	16.20-16.40H (on line)
	[bookmark: _Hlk204073672]Data-Driven Robustness Analysis for the Exact Linearization of Synchronous Motors
	Zoltán TÉCZELY
BME Hungary
teczely@iit.bme.hu 

	
	
	

	17.00-18.00H
	EXHIBITION CBRNE
	ICI

	
	Services CBRNE
	OUVRY

	
	Services CBRNE
	BLUCHER

	
	Services  CBRNE
	CHRISTANINI

	

	17.30H CLOSING SESSION
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	IMEKO- International Symposium on Control and Measurement in Robotics : ISMCR 2025 http://ismcr.org/2025-ismcr/
SAMBREVILLE, Belgium, October 07-08, 2025

Selected papers will be introduced in a peer reviewed Journal, validated by our IEEE support (Peer-reviewed and published by Springer in Mechanisms and Machine Science (indexed in Scopus, Ei-Compendex, Web of Science)

 On behalf of the IMEKO TC17 members , We sincerely thank  your venue

	YVAN BAUDOIN Professor EM Royal Military Academy
ICI/European projects, Robotics/Explosives KC Manager
T +32 (0) 497 509244
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ROSYLOGISTIC - Development of an autonomous omnidirectional mobile robot fleet for logistic applications
s: Dr. Alexandru-Tudor Popovici , Andrei-Iulian Iancu , Assoc. Prof. Vasile Horga , Assoc. Prof. Catalin-Constantin Dosoftei , Prof. Ioan Doroftei
Prof Dr Ir Ioan DOROFTEI (Romania)
“Gheorghe Asachi” Technical University of Iasi, Romania
Mechanical Engineering Faculty
Head of Mechanical Engineering, Mechatronics and Robotics
ioan.doroftei@academic.tuiasi.ro 

The research project aimed at developing autonomous omnidirectional mobile robots that can operate as a fleet in logistic applications that require safe coexistence with human operators in the same area. The robots are designed to fulfill the purpose of a mobile conveyor belt segment to facilitate the switching of packages between different fixed conveyor belts. An illustrative example is connecting some dispatch points at the exit of an warehouse and the truck loading bays where robot and human operator may be desired. One of the main challenges addressed by the project is the safety architecture used to avoid collisions with known and unknown objects in the warehouse, obstacles that can be either fixed or mobile (human operators, other robots, conveyor belts, walls, etc.). For this purpose a layered approach was implemented, consisting of an execution (low-level) layer, a local navigation (mid-level) layer and coordination and management (top-level) layer. In the execution layer several safety compliant components (e.g. Sick Safety LiDARs and PLC) are used to implement an always-on perimeter protection that adapts to the planned trajectory of the robot. At the same time the low level system checks that the actual requested movement is executed accordingly by monitoring the speed of each traction wheel through safety encoders, which is essential given the characteristics of traction systems based on omnidirectional wheels (i.e. Mecanum wheels) that would significantly deviate from the planned trajectory in case of a motor or wheel failure. Also an important function implemented at this level is the feed-forward adjustment of each wheel speed in order to compensate for small mechanical assembly errors that usually cause an unique drift for each built robot, feature that requires an initial calibration sequence in a controlled environment. In the navigation layer an industrial embedded computer (nVidia Jetson Xavier) is used to run a Linux system that hosts the Robot Operating System (ROS) framework. The framework abstracts the functions of the robot, solves local navigation tasks and ensures interoperation with the top-level layer implementing the warehouse management (which monitors the robot fleet and dispatches packet transfer tasks to the available robots). At this mid level the essential and specific operational function of precisely positioning and aligning of the robot (mobile conveyor) in front of fixed conveyor segments ensuring correct automatic transfer of packages is implemented using using a video camera (i.e. ) mounted on each robot and an Aruco code placed on every destination element (battery recharge point or loading/unloading stations). In the warehouse management layer another ROS instance is running on a server that synchronizes information between each instance of robot in a ROS multi-master setup that ensures a high degree of autonomy (each robot runs independently and carries navigation orders locally). Another role of the warehouse management ROS node is to control the fixed infrastructure of the warehouse (fixed conveyor segments for packet distribution, bar code readers for matching packets and associate them to transfer orders using information from a cloud database and also tracking them en route in the warehouse). Minimizing the required warehouse infrastructure required for navigation (e.g. avoiding the need for physical path markers and indoor localization systems) is one of the main objectives achieved by designing the warehouse setup workflow to be interactive and semiautomatic. This involves creating a virtual map of the warehouse by simply manually navigating one of the robots through the workspace and initiating the automatic doking procedure at each point of interest (POI) that incorporates an Aruco code for precise alignment. At each successful docking the current coordinates of the robot are used to add on the map the POI just discovered during the simulations location and mapping (SLAM) session. The obtained map is saved and virtual waypoints and connecting paths can be manually placed in order to define optimized transport circuits that can also be easily adjusted later on. In order to solve certain potential deadlock situations due to limited physical space a method for defining acces restriction on specific movement segments can be implemented by defining a list of segments that are required not to be navigated by other robots at the same time. The strategy for obstacle avoidance is conservative, meaning that in case an obstacle exists or appears on or near the movement path of a robot it will decelerate to decrease the collision risk and eventually stop if the object is to close or actually in the path. In case it is impossible to continue the robot will start beeping and change its status to emergy stop in order to alert the human operators about the conflict that may dissapear naturaly (human operator moves away or neighbouring robot clears the navigation segment) or maly require a manual adjustment (moving a misplac ed object).

COLIBRI : A robotic hummingbird
André Preumont, 
Emeritus, Université Libre de Bruxelles (ULB)
Andre.Preumont@ulb.be

[image: A collage of a robot
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The hummingbird is the only bird capable of hovering or reversing. The "COLIBRI" project (Figure 1) aims to understand, design, and build a tailless, flapping-wing robot the size of a hummingbird, with an emphasis on biomimetic flight. The various stages of the project include wing aerodynamics, flapping-wing mechanism, stability and control (the system is naturally unstable), flight dynamics, energy consumption, and flight testing.
The vehicle weighs just over 20 grams with a wingspan of 21 cm; the flapping frequency is 22 Hz. The project began in 2010, and the maiden flight took place in 2016. Since then, research has focused on improving flight quality, exploring aeroelastic coupling, and extending flight autonomy (currently of 4 m 45 s). Specific mechanical power: Pm/L=120 W/kg; specific electrical power: Pe/L=160 W/kg.
The presentation emphasizes the close interaction between different disciplines, including technology.
Short videos are available at the following links:
https://www.youtube.com/watch?v=-5-o9tvbziE
https://youtu.be/I2ih-Q1IKDc






Robotic Medical Support in CBRN Environment

BrigGen (ret) Ioannis GALATAS, MD, MSc, HAMC | Manager, ICI CBRN Knowledge Center

The increasing prevalence of Chemical, Biological, Radiological, and Nuclear (CBRN) threats—ranging from industrial accidents to deliberate terrorist attacks—demands innovative medical response solutions. Robotic medical support systems offer a critical advantage in such hazardous environments by minimizing human exposure while providing timely triage, decontamination, and treatment. This presentation explores the different types of CBRN destruction/disruption threats, including toxic chemical exposures (CWAs; TICs), infectious biological agents, radioactive contamination (RDD, RED), and nuclear blast effects, highlighting the challenges they pose to conventional medical response.
Various categories of medical robots, such as teleoperated surgical robots, autonomous triage drones, robotic exoskeletons for casualty extraction, and autonomous decontamination AI-driven robots, are examined. Additionally, currently available robotic systems, including the Da Vinci Surgical System (adapted for remote operations), the EOD robots repurposed for CBRN scenarios, the future use of humanoid CBRN coroners, and emerging AI-driven diagnostic robots, are reviewed. The presentation also addresses limitations, such as mobility constraints in rough terrain and the need for real-time decision-making in high-stress scenarios.
Finally, future trends, including advancements in AI integration, swarm robotics for mass casualty incidents, and improved human-robot collaboration, are assessed. The presentation concludes that while robotic medical support in CBRN environments is still evolving, it holds significant potential to enhance survival rates and operational efficiency in high-risk, potentially lethal disaster response.













PID-Based Path Following for Turning Circle Manoeuvers of an Unmanned Surface Vehicle in Gazebo
Oluwadurotimi Obajinmi and Yogang Singh
School of Engineering and Built Environment, Sheffield Hallam University
Dr Yogang Singh
y.singh@shu.ac.uk 

This paper presents the simulation of a turning circle path following experiment conducted on the Heron Unmanned Surface Vehicle (USV) within the Gazebo simulation environment. A waypoint-based trajectory is generated, and a path-tracking algorithm utilizing a Proportional–Integral–Derivative (PID) controller is implemented to regulate the USV's heading and minimize cross-track errors. Through systematic tuning of the controller gains, the USV achieves enhanced stability and precision during the turning manoeuvre. The findings of this study highlight the effectiveness of PID-based guidance systems in ensuring accurate path following, demonstrating their potential for improving USV manoeuvrability. Furthermore, the insights gained from this work contribute to advancing autonomous maritime navigation, offering a foundation for refining control strategies in broader marine applications.
Experimental Investigation of Control Strategies for Ballast Tank Flow Management in Ocean Vehicles and Floating Structures
Faith Arowosafe and Yogang Singh
School of Engineering and Built Environment, Sheffield Hallam University
Dr Yogang Singh 
y.singh@shu.ac.uk 
arowolayo@gmail.com 

Effective ballast water management is critical for maintaining the stability, trim, and structural integrity of ocean vehicles and floating structures under dynamic operating conditions. This paper presents a comparative analysis of Proportional-Integral (PI), Proportional-Integral- Derivative (PID), and Model Predictive Control (MPC) strategies for ballast tank flow management. A dynamic system model capturing the behavior of a ballast tank was developed using an experimental system identification technique. This involved an experimental setup consisting of two interconnected tanks, simulating ship ballast tanks, equipped with a Telemecanique ultrasonic sensor for water level measurement and controlled via a Siemens SIMATIC S7-1200 PLC, configured through the Totally Integrated Automation (TIA) Portal. The derived model was then implemented in MATLAB/Simulink for further analysis and validation. The controllers were designed, tuned, and evaluated based on performance metrics, including rise time, settling time, overshoot, and constraint handling. Results demonstrate that while PI and PID controllers provide satisfactory performance in steady-state conditions, their effectiveness diminishes under dynamic and constraint-laden scenarios. Conversely, MPC exhibits superior performance, particularly in managing operational constraints and disturbances, making it a robust candidate for real-time ballast flow control in advanced marine systems. The study underscores the potential of MPC to enhance the stability and operational efficiency of ocean vehicles and floating structures, paving the way for further research into hybrid and adaptive control strategies for ballast management systems.



Accelerated Reinforcement Learning-based Pruning Strategy Search for Cross-Domain Generalization
Bencsik, B., Szemenyei, M
bencsik@iit.bme.hu 

Pruning is an essential technique for compressing neural networks to enable deployment on devices with limited resources. However, traditional rule-based pruning falls short due to the vast design space, while automated Reinforcement Learning (RL)-based approaches suffer from prolonged training times due to repeated model evaluations. Existing pruning techniques are often tailored to specific architectures and datasets, limiting generalization. This paper introduces an RL-based automated structured pruning strategy search system leveraging a State Predictor Network, eliminating the need for model evaluation during agent training. Applied to the YOLO detector on KITTI, our approach achieves a 61% parameter reduction with a 3.6% mAP loss (no fine-tuning) and a 1.2% mAP increase (with fine-tuning), requiring 22.5% fewer FLOPs, outperforming random and handcrafted strategies. Strategy discovery on the given task is estimated to be 12× faster with our method compared to SOTA RL-based pruning methods using an NVIDIA Titan X GPU. A key contribution is the strategy’s strong generalization across diverse datasets, maintaining robust performance on VisDrone (no fine-tuning) and COCO (with fine-tuning), which feature nearly 9× more classes and over 15× more images than KITTI. This underscores the cross-domain applicability of our pruning strategy without modifications.
Robotic Detection and Localization of Improvised Loitering Munition Drones for CBRNE Response Operations
Navas, E., Rodríguez-González, A., Rodríguez-Nieto, D., Fernández, R.
eduardo.navas@csic.es 
daniel.r.nieto@csic.es 
roemi.fernandez@car.upm-csic.es 

The current situation in various conflict zones presents new challenges related to the deactivation of explosive devices. In addition to the well-known anti-tank and anti-personnel mines, which continue to be widely used, a new and disruptive actor in terms of conventional warfare has emerged: the loitering munition. This type of device, deployed on a large scale in current conflict areas due to its low cost, indirect exposure, and high manoeuvrability, is equipped with explosives such as RPG warheads, anti-tank or fragmentation grenades, or even improvised explosive devices (IEDs) mounted on drones. Furthermore, since most of these devices do not use regulated military fuzes but rather improvised contact fuzes, they are extremely sensitive and pose a high risk. As a result, these drones, having failed to reach their targets and to detonate, are left abandoned in conflict zones. In such a complex scenario, a CBRNE response operation must include the localization of these devices, which, due to their high explosive charge, become critical points in a future humanitarian demining context. To address this challenge, the article proposes a mobile robotic system designed for the autonomous detection and localization of unexploded loitering munitions in outdoor environments. The system integrates a perception architecture based on an RGB camera and Time-of-Flight (ToF) depth sensor, enabling 3D spatial awareness and robust object detection under variable lighting and terrain conditions. Upon identifying a potential threat, the system records its precise GPS location, facilitating its safe removal by specialized teams during subsequent demining operations. This approach supports risk mitigation and operational safety in complex CBRNE scenarios and lays the groundwork for scalable, autonomous reconnaissance in humanitarian applications.


GAp as a Semantic Sensor for Scalable Assessment in Learning Systems with Twin-Based Perspectives
Geraldo Gurgel Filho, Marcos de Oliveira Lemos, and Flavio Murilo Oliveira de Gouvêa  Universidade Estacio de Sa / YDUQS – Rio de Janeiro- Brazil
gcgurgel@gmail.com 
flaviomurilo@live.com 
Large-scale educational systems demand scalable, interpretable, and curriculum-aligned assessment models. Traditional approaches often fail to support high-frequency academic cycles or provide actionable insights. This paper introduces GAp (Grau de Aprendizagem), a semantic sensor designed to measure and estimate learning proficiency based on logistic transformations of performance deviations. Developed within a conceptual Digital Twin architecture, GAp bridges the gap between classical psychometrics and data-driven academic decision-making by operationalizing a probabilistic measurement layer. Two models are proposed: Model A retains a logistic formulation aligned with Item Response Theory (IRT), ensuring traceability to psychometric standards, while Model B offers a simplified version suitable for intuitive interpretation by non-specialist users. From a metrological perspective, IRT serves as the primary reference standard, Model A as a secondary reference, and Model B as a tertiary approximation. This hierarchical traceability enables flexible calibration based on institutional context and sustains the role of GAp as a semantic sensor within the educational data ecosystem. GAp depends only on actual (AV) and expected (NE) assessment scores, allowing for scalable deployment. A pilot test, conducted during the second semester of 2024, with over 70,000 students demonstrated strong concordance with IRT-derived rankings and minimal misclassification rates. Additionally, derived metrics—including measurements of learning gain (ΔGAp) and discipline risk (RN, calculated via negative semivariance)—further support institutional diagnostics and decision-making. In prospective use, GAp could feed optimization systems—such as those used by the Planning and Academic Efficiency Directorate (PEA)—enriching scenario-based planning with cognitive insight. GAp time series have also shown potential for forecasting academic states using Markov chains, enabling predictive simulations within the Digital Twin framework. In this architecture, GAp emerges as more than a metric—it is a cognitive signal embedded within a cyber-physical learning system. Keywords: GAp Model, Digital Twin, Probabilistic Assessment, Educational Measurement, Semantic Sensor
Classification and Morphology Detection of Rice Using Machine Vision and Deep Learning: Machine Vision and Deep Learning
Mr Benjamin Ilo 
Dr Yogang Singh 
y.singh@shu.ac.uk 
benjamin.ilo@student.shu.ac.uk

Rice is a critical component of the world’s food supply chain. It is consumed after milling, but the milling process significantly impacts rice quality, with broken grains posing a major challenge for the industry. Traditional quality assessment methods, such as manual inspection, are inefficient and inconsistent, necessitating advanced solutions for accurate classification and morphological analysis. This paper presents an AI-driven machine vision system leveraging the You Only Look Once version 8 (YOLOv8) deep learning model to automate real-time rice quality assessment. A custom dataset of rice grain images was collected, pre-processed, and used to train the model for morphological feature extraction and kernel classification. Morphological feature extraction, including shape, size, and colour, to evaluate milling yield, while classification is to categorise each grain into Good Rice, Broken Rice, and Brown Rice. Experimental results demonstrate the system’s robustness, achieving 98 % classification accuracy and precise morphological analysis. The model also generates statistical data for condition monitoring and fault detection. By integrating deep learning with machine vision, this approach enables fast, consistent, and automated quality control, reducing human intervention and standardising rice milling processes. The system’s industrial applicability lies in its ability to enhance efficiency, minimise waste, and ensure compliance with global quality standards.
A Conceptual Virtual Reality Framework Study Integrating Artificial Intelligence and Neuropsychological Well-Being for Deep Space Missions

Keller Fuchter, S., Salazar, G., Bornhausen, F., Schlichting, M., Gurgel Filho, G
simonekf.2011@gmail.com 


In an era of rapid technological advancement, the need for effective human-computer interfaces is more crucial than ever. Training professionals, such as engineers, astronauts, and pilots, is increasingly challenging due to the obsolescence of traditional tools, particularly in deep space missions where long distances hinder communication with mission control. Additionally, current training environments often overlook the psychological well-being of the human, which is crucial for sustaining mission endurance. This study presents an innovative framework for creating multi-use virtual environments that blend technical training with psychological support. Our approach not only focuses on operating complex machines but also designs virtual environments that stimulate key neurochemicals, such as dopamine and oxytocin, which contribute to happiness and mental well-being. By leveraging insights from neuroscience, human-computer interaction, immersive technology, and Artificial Intelligence, we introduce a novel research methodology designed to revolutionize training for deep space missions. We provide a concise overview of the framework's steps and use cases, demonstrating its feasibility and potential impact. This paper aims to establish our framework as a vital foundation for future empirical research, thereby enhancing the preparation and well-being of astronauts for critical deep space missions. We also demonstrate that the conceptual framework is feasible and serves as a foundation for future empirical studies, where the proposed Framework can be implemented, refined, and validated through experimental research.


Fault Tolerant Sensors and Actuators for Robotics
Dr Ishaq Unwala
unwala@uhcl.edu 

The paper discusses techniques of fault detection, mitigation and toler-ance with regards to sensors and actuators. Some of these fault tolerant sensors and actuators are already in use in aerospace, defense industry and industrial ro-bots. The fault tolerant components and their knowledge is critical for the development of safe, robust and dependable robotic systems. The paper includes concepts, and where possible examples, of these devices. The sensor discussion includes redundant sensors, self-diagnostic sensors, fail-safe sensors, sensor fusion systems, and smart sensors with embedded microcontrollers. The actuator discussion includes concepts of redundant actuators, electro-hydrostatic actuators, self-diagnosing smart actuators, series elastic actuators, fail-safe actuators, and modular actuation system





Enhancing cybersecurity of networked industrial and service robots using digital twins and agentic AI
Dr. Joseph Ponnoly, DBA, CISA, CISM, CGEIT, CISSP
Management Consultant & Researcher | Cinfodens Consulting-Houston
jponnoly@cinfodens.com
Industrial robots are transforming manufacturing, logistics, and other sectors enhancing human productivity and reducing human risk in labor intensive areas. In addition to their use in manufacturing assembly floors, robots are now being deployed in construction sites, for logistics in warehouses, in hospitals, pharmaceuticals, defense, aerospace, transportation, agricultural production, robotic surgery and in consumer applications. Several cyber incidents have indicated that they are targets for cyber attacks by nation-states and cyber criminals with catastrophic consequences. Security focus has been on physical safety of robots. Cybersecurity threats have not been extensively explored. Digital twins create a virtual replica of an industrial control system and can simulate its behavior and monitor the system in real time. Agentic AI or multi-agent AI systems based on Generative AI enhanced by Retrieval Augmented Generative (RAG) technology can autonomously monitor threats and intrusions to detect intrusions and to take immediate corrective action. The paper explores the potential use of digital twin technology and agentic AI for enhancing cybersecurity of robotic systems

Attitude control of satellites with magnetic-torquers  using LPV techniques

Wafa Mezzi , Dr Bálint Kiss
Budapest BME Hungary
mezzi@iit.bme.hu 

This paper discusses two linear parameters varying (LPV) based attitude control methods for a small-sized satellite to robustly guarantee closed-loop system stability along an entire orbit. The actuators available to change the satellite's orientation are magnetorquers. Hence, the behaviour is dependent on the Earth's magnetic field along the orbit. The main goal of both presented methods is the robust optimisation of closed-loop performance, but they differ in implementation. The first method relies on a single Lyapunov function for stability. The second method uses a parameter-dependent Lyapunov function for controller synthesis. For the gain scheduling, since the satellite attitude model is affine in parameters, it is enough to consider only the vertices. The two methods are presented and simulated under external disturbances, allowing their comparison
Data-Driven Robustness Analysis for the Exact Linearization of Synchronous Motors
Zoltán TÉCZELY
BME Hungary
teczely@iit.bme.hu
This paper provides a comprehensive robustness analysis for a feedback linearization procedure applied to a Permanent Magnet Synchronous Motor. Linearising feedback is designed with reference to the torque tracking objective. To address the issue of real-life applicability, simulations are performed in the presence of uncertain parameters and external disturbances. Load characteristics and uncertain system parameters are varied along with the amplitude of harmonics originating from the motor design. Parametric sensitivity and cross-effects are highlighted via random forest regression. Moreover, robustness against controller tuning is also tested via Monte Carlo-based tuning set generation. The cost function for the evaluation in both cases is assembled from linearising quality and nominal performance. The results show a solid basis for later developments towards real-life applications.
Template-based programming examples for industrial robots
Zoltán Karsa , Dr Bálint Kiss
Budapest BME, Hungary
karsazoltan@edu.bme.hu

Template-based programming is a common technique for general-purpose programming languages, including diagram-based graphical programming environments such as LabVIEW or Simulink. Roughly speaking, code templates provide standard and tested solutions for generic programming tasks (e.g. state machine realisation, continuous serial communication, etc.), and they are easy to customise to meet the requirements at hand. A similar situation occurs in factories using robotic cells built around one or more robot arms. These robotic cells execute similar operations such as sorting, packaging, quality control, machine feeding, etc., which implies that programs for a robot in each type of robot cell usually only differ in the number of resources, timing and geometry of the environment and that of the robot. This paper presents industrial robot program templates (using Mitsubishi’s MELFA Basic robot programming language) for some selected robot cell operations. The cell operation is modelled using state machines, which are the backbone of templates. Cell parameters (resource numbers, I/O-s) are graphically given, and the templates are automatically provided. The user is expected to teach only the robot configurations according to the cell geometry at hand.
High-precision teleoperated rotating mechanism for the Eötvös pendulum
Prof B.Kiss
BME-Hungary
kiss.balint@vik.bme.hu

The Eötvös (or often Eötvös-Pekár) pendulum or torsion balance was designed to experimentally show equivalence between gravitational and inertial mass in physics. Since the measuring principle can also be exploited to determine the local gradient of the gravitational field, such devices were also widely used to detect underground oil resources roughly a century ago. To provide more accurate measurements, the device's operation has been recently automated, which eliminates the necessity for human readings and manual rotations to change the azimuth of the pendulum. The paper presents a tailor-made, programmable rotation mechanism using a high-accuracy (under 0.7 arcsecond) optical rotation sensor designed to smoothly turn the pendulum and record the azimuths with high precision. The rotation device needs to meet special specifications due to the physics of the measurement. The device's architecture, its simple control algorithm and the supervision and teleoperation software are presented, and the operational experiences are discussed.

Design and Development of an Autonomous Lunar Excavator for the 2025 NASA Lunabotics Challenge
Stephanie Bonilla, Javier Rivera, Jose Reyes, Fernando Hermosillo Leon, Brandon Rodriguez, Cruz Reyna and Luong Nguyen, Ph.D
1 University of Houston-Clear Lake, Houston TX 77058, USA
2 University of Houston-Clear Lake, Houston TX 77058, USA 
NguyenL@UHCL.edu 


Abstract. The University of Houston–Clear Lake (UHCL) Lunabotics team developed an autonomous robot capable of excavating lunar regolith and constructing berms for the 2025 NASA Lunabotics Challenge. This paper describes the design methodology, systems engineering process, and trade studies that guided development. Key innovations include a conveyor-based excavation system, a tracked differential drive for terrain mobility, and autonomous navigation using LiDAR and IMU. Emphasis was placed on reliability, modularity, and dust pro-tection. The resulting system met major competition goals and offers a foundation for future lunar robotics initiatives.


Predictive AI-Enhanced Fault Detection System for FDM 3D Printing Using Convolutional Neural Networks
Suliman Badour , Martin Novák

We introduce an AI‐driven, closed‐loop controller that prevents defects in fused‐deposition modeling (FDM) rather than detecting them reactively. Five live process signals feed a logistic‐regression predictor refreshed every 200 ms; when the estimated defect probability is exceeded, a lightweight YOLOv4‐tiny verifier confirms the anomaly, and a model‐predictive controller (MPC) re‐tunes nozzle temperature, flow rate, print speed, and fan duty on‐the‐fly. Deployed on a Prusa i3 MK3S and evaluated over 1,000 prints, the system cut defects from 20 % to 8 %, raised flawless completions from 65 % to 88 %. The full decision loop executes in 132 ± 6 ms on a Raspberry Pi 5, saving 1–2 PLA spools per 100 jobs and recouping the $120–$150 sensor cost within a year. The results show that coupling multi‐modal sensing with predictive analytics and real‐time vision improves reliability, efficiency, and sustainability in polymer additive manufacturing.
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 During the last 12 years recent conflicts in Syria, landmines and explosive weapons have been deliberately used to target civilian populations. As a result, mines and Explosive Remnant of War (ERW) may be found in places of little or no military value, such as schools, streets in City’s & villages or agricultural fields. For individuals and communities alike, many of whom are already living in poverty and insecurity, the impact of landmines and ERW is not simply physical; it is also psychological, social, and economic. Landmine and ERW Problem in Syria 
At least more than100 videos have been posted on YouTube by Syrian activists showing the aftermath of the cluster munitions strikes in recent days. 
Cluster munitions can be fired by rockets, mortars, and artillery or dropped by aircraft, including helicopters. They explode in the air, sending dozens, even hundreds, of submunitions or "bomblets" over an area the size of a football field. These bomblets often fail to explode on initial impact, leaving duds that act like landmines posing a huge danger to civilian populations, who often seem unaware how easily most of these unexploded submunitions could still explode at the slightest touch or movement, yet civilians can be seen in some of the videos carrying the submunitions around, banging them on objects, and throwing them on the ground. Therefore, there is an urgent need for global efforts to facilitate risk education and emergency clearance efforts. Mine Action is an internationally used term in reference to the clearance of mines and ERW, Mine Risk Education, Mine Victim Assistance, and advocacy against the use of mines and stockpile destruction. Mine Action also includes promoting rehabilitation and socio-economic reintegration of victims into their societies. 
Our Company (non-profit organization) 
International Organization for Consultancy, Training and Rehabilitation (IOCTR) is a Jordanian company working in situations of post-conflict and disasters, mainly in Humanitarian Mine Action (HMA) activities. Our action is focused on mitigation the threat of landmine and Explosive Remnant of War (ERW 
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Figure 1. The robot COLIBRI Left: early version with the control board on top [7]. Right: current
configuration with the control board at the bottom. (1) Flight control board, (2) batteries, (3) main
motor, (4) gearbox and flapping mechanism, (5) attitude control actuators.
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