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1. Description
The rapid advancement of machine learning and deep learning has significantly expanded what robotic
systems can perceive, understand, and accomplish. These learning-based methods enable robots to
autonomously interpret sensory data, recognize patterns, predict outcomes, and adapt their behavior based
on experience. As a result, modern robots are becoming capable of operating reliably in complex,
unstructured, and dynamic environments where traditional rule-based or model-based approaches often fail.
This special session highlights both theoretical foundations and practical applications that exploit learning
algorithms to enhance the core functionalities of intelligent robots. This includes improving perception
through better object detection, scene understanding, and sensor fusion; enhancing navigation and
localization using data-driven mapping and motion estimation; enabling more precise manipulation through
learned control and grasping strategies; facilitating natural interaction with humans using language and
behavior models; and supporting coordinated multi-robot collaboration through learning-based decision-
making. By gathering contributions across these domains, the session aims to showcase how machine and
deep learning are reshaping the next generation of autonomous robotic systems.
2. Topics
The special session welcomes high-quality contributions on all aspects of learning applied to robotic systems
including, but not limited to, the following areas:
Machine learning for robotic perception and cognition
Deep learning architectures for vision, sensing, and environment understanding
Reinforcement learning and imitation learning for autonomous behavior
Learning-based navigation, localization, and mapping
Data-driven motion planning and decision-making
Human-robot interaction enhanced by Al models
Transfer learning and continual learning in robotics
Learning on embedded, edge, or low-power robotic platforms
Multi-robot learning, coordination, and swarm intelligence
Sensor fusion, multimodal learning, and real-time inference
Explainable and trustworthy Al for robotic applications
Applications in industrial, medical, agricultural, and service robotics
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