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What is
“bio-inspired”
robotics?






Animals > Robots



p://lcommons.wikimedia.org/wiki/File:Flying_Tadarida_brasiliensis_in_Texas.jpg

http://upload.wikimedia.org/wikipedia/commons/3/32/Tuna.jpg




What is
a ‘microrobot”?






Tiny!



I
,.,, lirwks 1989, “Fast, cheap and out of control a robot
- mx@gg_gf the solar system e

Electrostatic
Actuator

Yoshida 2002, “Get
back in shape!”




So what do
we do?



Bio-inspired
microrobotics



Bio-inspired
microrobotics

(not
microbiotics!)


















Repetitive
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Robotic FloorVac

Image credit: Larry D. Moore, http://commons.wikimedia.org/wiki/File:Roomba_original.jpg



http://commons.wikimedia.org/wiki/File:Robot_asimo_cropped.jpg



http://commons.wikimedia.org/wiki/File:Flickr_-_The_U.S._Army_-_iRobot_PackBot.jpg




Dangerous!
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http://commons.wikimedia.org/wiki/File:Amtsgerich



http://commons.wikimedia.org/wiki/File:Pirate_Career_Info_Center_2.jpg
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http://commons.wikimedia.org/wiki/File:Teuchl_stream.jpg



http://commons.wikimedia.org/wiki/File:Seattle_- 619_Western_-_crack_in_wall.jpg



But why would you
want to go through a
crack in the wall...?
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What can do all of
that?




http://commons.wikimedia.org/wiki/File:Housefly_on_a_leaf crop.jpg



http://commons.wikimedia.org/wiki/File:House_centipede.jpg

ia.org/wiki/File:Housefly_on_a_leaf crop.j http://species.wikimedia.org/wiki/File:Cockroachcloseup.jpg






How...
...do we build them?
..do we make them fly,
crawl or squirm?




Machines

http://commons.wikimedia.org/wiki/File:Midland_compound, 1115_%28CJ_Allen,_Steel Highway, 1928%29.jpg



http://commons.wikimedia.org/wiki/File:Midland_compound, 1115_%28CJ_Allen,_Steel Highway, 1928%29.jpg



http://upload.wikimedia.org/wikipedia/commons/3/36/Jal.747.newcolours.arp.750pix.jpg




http://commons.wikimedia.org/wiki/File:Bell_206L3_%28D-HASA%29.jpg



http://commons.wikimedia.org/wiki/File:Atlantis_taking_off _on_STS-27.jpg




Problem...
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http://commons.wikimedia.org/wiki/File:Propeller_EP-3E_1500x2100.jpg  http://commons.wikimedia.org/wiki/File:FA18_on_afterburner.jpg



http://commons.wikimedia.org/wiki/File:IC_Gomphidae_wing.jpg















The Harvard Microrobotics Lab

First flight of a 60mg,
3cm flapping-wing MAV







Crawling



Spagna 2007, “Distributed mechanical feedback in arthropods and robots simplifies control of rapid running on challenging terrain’
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YouTube — “Garden Centipede”







