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Motivation 
1. Motion coordination includes collision and deadlock handling, 

which is an overwhelmingly significant issue in multi-mobile 
robot systems (MMRSs). 

2. In some scenarios, robot sizes are different when loaded and 
unloaded, which means that the robots are variable-sized, 
making motion coordination more difficult. 

3. The zone-control-based methods are not accurate enough for 
variable-sized multi-mobile robots and reduce the efficiency of 
the system. Front In
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Method (Cont’d) 
The glued relationship between two nodes varies with different 
robot sizes and different paths. 
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Method (Cont’d) 
The collision avoidance algorithm avoids collisions among 
robots. 
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Method (Cont’d) 
The deadlock avoidance algorithm avoids direct and impending deadlocks among 
robots. 
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Method (Cont’d) 
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Conclusions 

1. We propose the concept of glued nodes based on the 
roadmap. The concept of glued nodes is related to the 
real-time paths and sizes of robots. 

2. We propose a hybrid control architecture, by which the 
robots and the control center interact using the application 
and authorization of nodes. 

3. We analyze the difference between direct deadlock and 
impending deadlock, and present collision and deadlock 
avoidance algorithms based on the concept of glued 
nodes. 
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