
EXPERIMENTAL IMPROVEMENTS TO EVENT-TRIGGERED INDIRECT

HERDING CONTROL OF A COOPERATIVE AGENT

JAMES WYATT CROSS

UNIVERSITY OF FLORIDA MECHANICAL AND AEROSPACE ENGINEERING DEPARTMENT

HONORS THESIS PRESENTATION | APRIL 6, 2026



MOTIVATION

• Systems often operate in environments that include:

– Unknown terrain

– Complex environments (extreme weather, marine, etc.)

• Limitations

– Sensing

– Energy usage
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THEORETICAL BACKGROUND

• An event triggered herding control framework was developed by Amy et al. (2026)

• Pursuer Agent:   Error systems:

• Target Agent:

– Influence:

– Drift:  
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CONTRIBUTIONS

1. Stochastic Drift

2. Multi-agent Switching

3. Experimental Safety in the Indoor Lab
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STOCHASTIC DRIFT

• Random step vector

• Step size and heading
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SEQUENTIAL SWITCHING

• Individually herd targets before switching to the next target with greatest goal error

• Target drift is bounded by kinematic limits

• Target goal error is bounded by goal radius 𝜀

• Global error is practically bounded

• Operating Modes

– Chased mode: target agent will be herded to goal location

– Unchased mode: target agent will drift and receive no pursuer influence commands

• Targets were configured to stop at their goal locations
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SIMULATED RESULTS

• 1 pursuer, 1 target
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TRIGGER FUNCTION

• Upper IET bound, 𝛿max = 0.178 (~6 Hz)

• Lower IET bound, 𝛿min = 0.0178 (~60 Hz)

• 𝛿min = 0.1 𝛿max

• 𝛿max found using stability analysis

• Trigger configured to allow higher frequency updates, but will default to timer
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SIMULATED RESULTS

• 1 pursuer, 3 targets
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SAFETY

• Goal: prevent quadcopters from exiting a defined boundary

• Distance to nearest boundary, d

• Repulsive velocity command:

• Activation distance: 
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EXPERIMENT

• Safety calibration
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Parameter Value

a 0.005

b 4.1

p 0.8

𝜌min (calculated) 0.9951 m



EXPERIMENT

• ROS2 Architecture
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EXPERIMENT

• Configuration Parameters
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Parameter Value

Time Step (dt) 0.005s (200 Hz)

Target Constant Speed (vt) 0.25 m/s

Goal Radius (𝜀) 0.4 m

Target Sight Range (Rp) 1.5 m

Desired Influence Radius (Ra) 0.5 m

𝛼 2.1

𝛽 4.0

Pursuer Max Speed (vmax) 1.0 m/s

𝛼Pareto 3.0

Parameter Value

Bebop altitude proportional gain 1.0

Bebop heading proportional gain 1.0

Rosbot heading proportional gain 5.4
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EXPERIMENT RESULTS
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FUTURE WORK

• Event trigger refinement

• Simultaneous multi-target influence
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Thank you!

Contact:

James Wyatt Cross

jamescross@ufl.edu
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