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	This manuscript holds considerable importance for the scientific community as it advances the field of swarm intelligence and UAV navigation through a novel meta-cognitive approach. By integrating adaptive learning, self-recovery, and situation-aware search strategies into the Self-Learning Slime Mould Algorithm (SLSMA), it significantly enhances resilience and efficiency in GPS-denied and cluttered environments — a major challenge in autonomous aerial systems. The framework contributes not only to optimization theory but also to real-world applications in robotics, defense, and disaster response, where reliable navigation and cost minimization are critical. Moreover, its rigorous validation using CEC 2017 benchmarks and complex 3D scenarios offers a replicable foundation for future research on adaptive and intelligent multi-agent systems.
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