
 

Mobile robots get a leg up from a more-is-
better communications principle
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Getting a leg up from mobile robots comes down to getting a bunch of legs.
Credit: Georgia Institute of Technology

Adding legs to robots that have minimal awareness of the environment
around them can help the robots operate more effectively in difficult
terrain, my colleagues and I found.

We were inspired by mathematician and engineer Claude Shannon's 
communication theory about how to transmit signals over distance.
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https://research.gatech.edu/scurrying-centipedes-inspire-many-legged-robots-can-traverse-difficult-landscapes
https://www.quantamagazine.org/how-claude-shannons-information-theory-invented-the-future-20201222/


 

Instead of spending a huge amount of money to build the perfect wire,
Shannon illustrated that it is good enough to use redundancy to reliably
convey information over noisy communication channels.

We wondered if we could do the same thing for transporting cargo via
robots. That is, if we want to transport cargo over "noisy" terrain, say
fallen trees and large rocks, in a reasonable amount of time, could we do
it by just adding legs to the robot carrying the cargo and do so without
sensors and cameras on the robot?

Most mobile robots use inertial sensors to gain an awareness of how they
are moving through space. Our key idea is to forget about inertia and
replace it with the simple function of repeatedly making steps. In doing
so, our theoretical analysis confirms our hypothesis of reliable and
predictable robot locomotion—and hence cargo transport—without
additional sensing and control.

To verify our hypothesis, we built robots inspired by centipedes. We
discovered that the more legs we added, the better the robot could move
across uneven surfaces without any additional sensing or control
technology. Specifically, we conducted a series of experiments where we
built terrain to mimic an inconsistent natural environment. We evaluated
the robot locomotion performance by gradually increasing the number of
legs in increments of two, beginning with six legs and eventually
reaching a total of 16 legs.

As the number of legs increased, we observed that the robot exhibited
enhanced agility in traversing the terrain, even in the absence of sensors.
To further assess its capabilities, we conducted outdoor tests on real
terrain to evaluate its performance in more realistic conditions, where it
performed just as well. There is potential to use many-legged robots for
agriculture, space exploration and search and rescue.
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https://techxplore.com/tags/robot/
https://techxplore.com/tags/mobile+robots/
https://doi.org/10.3390/designs6010017
https://doi.org/10.3390/designs6010017
https://techxplore.com/tags/theoretical+analysis/
https://doi.org/10.1126/science.ade4985
https://doi.org/10.1126/science.ade4985


 

Transporting things—food, fuel, building materials, medical supplies—is
essential to modern societies, and effective goods exchange is the
cornerstone of commercial activity. For centuries, transporting material
on land has required building roads and tracks. However, roads and
tracks are not available everywhere. Places such as hilly countryside
have had limited access to cargo. Robots might be a way to transport
payloads in these regions.

 What other research is being done in this field

Other researchers have been developing humanoid robots and robot dogs
, which have become increasingly agile in recent years. These robots rely
on accurate sensors to know where they are and what is in front of them,
and then make decisions on how to navigate.

However, their strong dependence on environmental awareness limits
them in unpredictable environments. For example, in search-and-rescue
tasks, sensors can be damaged and environments can change.

What's next

My colleagues and I have taken valuable insights from our research and
applied them to the field of crop farming. We have founded a company
that uses these robots to efficiently weed farmland. As we continue to
advance this technology, we are focused on refining the robot's design
and functionality.

While we understand the functional aspects of the centipede robot
framework, our ongoing efforts are aimed at determining the optimal
number of legs required for motion without relying on external sensing.
Our goal is to strike a balance between cost-effectiveness and retaining
the benefits of the system. Currently, we have shown that 12 is the
minimum number of legs for these robots to be effective, but we are still
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https://techxplore.com/tags/medical+supplies/
https://doi.org/10.1017/S0269888919000158
https://doi.org/10.1016/j.asej.2020.11.005
https://doi.org/10.1109/ACCESS.2020.2975643
https://doi.org/10.1109/ACCESS.2020.2975643
https://techxplore.com/tags/cost-effectiveness/


 

investigating the ideal number.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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