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Cooperative Control
- A distributed control strategy that achieves specified tasks in 

multi-agent system

Application
- Search and rescue
- Exploration and mapping

In this presentation
- Attitudeand pose synchronization from [2]
- Phaseandspatial control of oscillating robots from [1]

- Oscillating means that movement is periodical
- Study [1] is based on movement of real fish

- A more complicated model for the fish from [1]
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T. Ibuki, “Research on Pose Synchronization 
Control of Wheeled Mobile Robots” [2]

• Omnidirectional robots

D. A. Paley, N. E. Leonard and J. K. Parrish, 
”Oscillator Models and Collective Motion” [1]

• Oscillating robots, PCOD model

• Oscillating robots, Collective 
Behaviour model
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Simulation results
Attitude synchronization
- Initial position (0, 0)

Pose synchronization
- Initial positions random

XY Plane Attitude

XY plane Attitude X Y
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- Simply, phase locking is a new term that means two phases move 
at the same speed.
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- Different controls require different visibility graphs

Requires complete graph
- Phase balancing

Connected graph is enough
- Phase synchronization
- Spatial synchronization
- Symmetric circular formations

When full information used in 
simulation, everyone sees 
everyone

When partial information used in 
simulation, everyone sees two others
- Generally, any connected graph is 

enough
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Full information
Partial information
- Only synchronization
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N=12, M=3N=12, M=2

Some Less Obvious Points In 
Phase and Spatial Control

Phase balancing (full information) does 
not necessarily mean equal intervals

Without full information (only 
knowledge of 2 neighbours) balancing 
does not result into equal intervals.
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Repulsion

Orientation

Attraction

Blind spot
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Robots synchronizing,
one robot is catching up

Robots balancing,
equal intervals

Repulsion

Orientation

Attraction

Blind spot
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