
Collaboration of Heterogeneous Multi-
Agent Systems with Terrain-Dependent 

Mobility  

Alex Nguyen

Course: MAE 276 Geometric Nonlinear Control

Instructor: Prof. Haithem Taha

Date: June 13th, 2023

Institution: University of California, Irvine

1



(Biological) Multi-Agent Systems2



(Engineered) Multi-Agent Systems3



Heterogeneity4



Agents in a Shared Workspace5



Terrain-Dependent Mobility Gain6



Proximity Metric7



System Dynamics8



Several Probing Questions9



Taking Lie Brackets of Vector Fields10



Taking Lie Brackets of Vector Fields (Continued)11



Realization of Improved Control Authority 12



Optimal Control Formulation13



Simulation Settings14
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Thank you for listening!

20


	Untitled Section
	Slide 1: Collaboration of Heterogeneous Multi-Agent Systems with Terrain-Dependent Mobility  
	Slide 2: (Biological) Multi-Agent Systems
	Slide 3: (Engineered) Multi-Agent Systems
	Slide 4: Heterogeneity
	Slide 5: Agents in a Shared Workspace
	Slide 6: Terrain-Dependent Mobility Gain
	Slide 7: Proximity Metric
	Slide 8: System Dynamics
	Slide 9: Several Probing Questions
	Slide 10: Taking Lie Brackets of Vector Fields
	Slide 11: Taking Lie Brackets of Vector Fields (Continued)
	Slide 12: Realization of Improved Control Authority 
	Slide 13: Optimal Control Formulation
	Slide 14: Simulation Settings
	Slide 15: Case Study 1: Individual Trajectory
	Slide 16: Case Study 1: Individual Trajectory
	Slide 17: Case Study 2: Collaborative Trajectory
	Slide 18: Case Study 2: Collaborative Trajectory
	Slide 19: Case Study 2: Collaborative Trajectory (Continued)
	Slide 20: Thank you for listening!


