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Aiming to systematically develop the synthesis of distributed collision
avoidance in mobile robot networks composed of multiple mobile robots on 2D planes or in 3D spaces,
this research project focused mainly on three issues: (i) distributed collision avoidance control
for a group of mobile robots with shapes other than circles or spheres; (ii) safety-assurance motion

coordination control based on control barrier functions on SO(3); and (iii) collision avoidance
control using learning-based control barrier functions. For each of these problems, we proposed
novel control laws, analyzed convergence or control performance, performed simulation verification,
and also performed experimental verification with real hardware. The academic significance of these
efforts has been recognized by numerous publications in academic journals and conference
proceedings.
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