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Remote sensor placement
From complex control to mechanical intelligence
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Robotic systems

High passivity and mechanical intelligence High control, sensing, and planning

M. Kovac, Learning from nature how to land aerial robots,
Science, Vol. 352, Issue 6288, pp. 895-896, 2016



Solutions in Nature
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Footage credit: Oreon Strusinski www.oreonphotography.com




Remote sensor placement




Remote sensor placement

Braithwaite, A., Alhinai, T., Haas-Heger, M., McFarlane, E., Kovac, M., Spider Inspired Construction and Perching with a Swarm of Nano Aerial
Vehicles, International Symposium on Robotics Research (ISRR 2015)
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Image credit: Bryan Wright, CC 2.0
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Remote sensor placement
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Anchor 1

Zhang, Chermprayong, Alhinai, Siddall, and Kovac (2017) SpiderMAV: Perching and Stabilizing Micro Aerial Vehicles with Bio-inspired Tensile
Anchoring Systems, IEEE IROS 2017



Stabilisation in dynamic environments
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Zhang, Chermprayong, Alhinai, Siddall, and Kovac (2017) SpiderMAV: Perching and Stabilizing Micro Aerial Vehicles with Bio-inspired Tensile
Anchoring Systems, IEEE IROS 2017



Indstrial Demonstrators
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Siddall, Kovac (2014) Launching the AquaMAV: Bioinspired design for aerial-aquatic robotic platforms,
Bioinspiration & Biomimetics, 2014




AguaMAV
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* Inspired to aerial-aquatic animals such as

whah flying fish, diving birds and gliding squids
k Tank Gonnection - Aerial-aquatic mobility: multi-modal locomotion
DEPLOYED WING Wing Servos and sensing in unstructured environments
RETRACTED WING - Distributed water quality monitoring, search

Total length:
552 mm

and rescue, disaster scene assessment,
underwater exploration

Water Tank

Stabilising Fins

Jet Nozzle




AguaMAV-RoboBee
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Chen, K., Zufferey, R., Kovac, M., Wood, R. et al. A biologically inspired, flapping-wing, hybrid aerial-aquatic microrobot,
Science Robotics Vol. 2, Issue 11, 2017



Aerial Additive Building Manufacturing

3D Printed Construction with a Swarm of Aerial Robots
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Aerial Additive Structural Repair

UAE Drones for Good Award Winner
(1017 submissions in two categories)
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Facilities at Imperial College

Aerial Robotics Lab Extreme weather flight arena Wave generator tank

£1.25m
in 2016

Wave-generator
-12m by 20m adjustable bed

- Two separate dive tanks

Rapid prototyping facilites
(£4m in 2014)

Multi-material 3D printing
Laser sintering

DPSS laser micro-machining
Etc.

Air/ground/water test areas Aerial Robotics Test Section

-12mlong, 10m wide 5.7m high -12m long, 5.7m x 3.5m cross section |mper|a| Robot|cs Forum
- integrated workshops, meeting - Top speed 13m/s
rooms and student spaces - 17 Wind/water tunnels >35 Pls + >150 researchers

www.imperial.ac.uk/robotics




Working together
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