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Darwin’s robots 
A holistic, evolutionary approach means that  
robots could learn to design themselves 

>

The “brain plus body” approach to 
evolving robots (see main story) may 
also help researchers in other fields, 
allowing them to study the 
conditions under which intelligence 
evolves fastest. For instance, one 
theory says that intelligence evolved 
to keep track of life in complex social 
societies. This can be tested by 
studying robot evolution when they 

are alone and in groups. “These are 
dream experiments for evolutionary 
biologists and they become possible 
using evolution in computers, but 
only once we are able to evolve 
complex-enough brains,” says creator 
Jeffrey Clune. “That’s one reason our 
breakthrough is so important: it 
opens doors to many new types of 
science.”

–Brain and body develop together–
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“The end game is to evolve 
robots in simulation, hit 
print, and watch them  
walk out of a 3D printer”

Understanding intelligence 
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< Smart app scans 
brain on the fly 
A portable EEG scanner could make life a lot 
easier for people with neurological problems 

ADRENALIN junkies, step aside: a 
new base-jumping robot can climb  
up buildings before deploying a 
paraglider to fly back down to earth. 
And it has its own on-board video 
camera to record the jump.

The remote-controlled robot, 
named Paraswift, is a collaboration 
between Disney Research and the 
Swiss Federal Institute of Technology 
(ETH) in Zurich, and was initially built 
to entertain visitors to theme parks. 
But as the first compact robot that 
can both climb and fly, it has practical 
uses too, such as gathering aerial 
footage for 3D modelling systems.

It uses an impeller – a rotor 
spinning in a tube – to create a vortex 
that sticks it to the wall as it climbs. 
“It’s like a mini tornado within the 
robot,” says ETH student Lukas 
Geissmann, who presented Paraswift 
last week at the Conference on 
Climbing and Walking Robots in Paris, 
France, with Paul Beardsley of Disney 
Research. The centre of this vortex is 
low pressure, just like the eye of a 
tornado, and the higher atmospheric 
pressure around it pushes the robot 
onto the wall.

“The big benefit is that you don’t 
need a seal between the robot and 
the wall because the vortex forms its 
own seal around the low-pressure 
area,” Beardsley says. That means 
only the robot’s wheels need touch 
the wall, and it can navigate the often 
rough surfaces of buildings.

“A mini tornado within  
the robot creates a vortex 
that sticks it to the wall  
as it climbs”

Jacob Aron

This is one of the major challenges 
in designing wall-climbing robots, 
says Metin Sitti of the Carnegie 
Mellon University Robotics Institute 
in Pittsburgh, Pennsylvania: “It is 
very difficult to have a robust 
attachment mechanism that could 
work on a wide range of smooth and 
slightly rough surfaces in real-world 
conditions,” he says.

Mobile robots are increasingly 
used to inspect dangerous or hard-to-
reach structures such as wind 
turbines, dams and tall buildings. 
Most commonly, they use magnetic 
adhesion, but that limits a robot to 
ferrous structures. Others use 

Wall-climbing, 
base-jumping, 
paragliding robot
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