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Interaction of 
flat surface 

Interaction on 
non-flat surface 

Intermittent unexpected 
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Significant disturbance 
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PRELIMINARY RESULTS



MAINTENANCE DRONE DESIGN
2DoF Manipulator

Standard Hexarotor

Power & Data Cables

1DoF Manipulator

V1.0 V2.0



MAINTENANCE DRONE CONTROL



selected RESULTS 

Interaction on 
non-flat surface 

Interaction of 
flat surface 



selected RESULTS 

Wall(Proximity) Effect?



selected CHALLENGES - PROXIMITY EFFECT

Hypothesis
Physical Test

and Data Collection Data-driven Modelling

Exploit in Controller

Free flight

Ceiling effect

Ground effect

Wall effect



2

1

AERIAL PHYSICAL 
INTERACTION (APhI)

CONTROL

1. Investigating the fundamentals of 
APhI Control

2. Using Non-linear Model Predictive 
Control (NMPC)



OUTLOOK

• Over-actuated systems
• Tiltable rotors

• More control authority 
• Proximity effect

• Outdoor testing
• Localization issues

• Motion Capture system

• Visual Odometry + GPS
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