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The abilities of human-like robots have advanced significantly over the years, but
researchers still must overcome many challenges to get those robots to a point
where they can operate in the real world. A simple scenario with tables or chairs
can provide a problem for robots trying to effortlessly go from one point to another
in the way that a human would.

Pranav Bhounsule, an assistant professor in mechanical and industrial engineering
at UIC, wants to take legged robotic movements to the next level with his research.

A

“'m interested in making legged robots more capable,” Bhounsule said. “One of
the biggest challenges is we have not figured out how these robots can control
their bodies so that they can move like humans and don’t fall down.”

He explained further: “Humanoid robots are highly proficient at moving at a constant speed in a straight
line, but they move very slowly and pause, stand, and stop before they move again when they are
presented with obstacles that require unanticipated changes in speed and direction. We want to create
new control algorithms to get robots to move in environments where humans go and move very easily.”

To reach his goal, Bhounsule is using a robot with “highly articulated limbs” that have multiple joints to
increase the robot’s mobility. The downside of the increased articulation is that it makes the robot
complex, and therefore it’s harder to plan and control its movement in cluttered spaces. Bhounsule is
exploring mathematical formulations that simplify the complex dynamics and use computer optimizations
to enable high-fidelity movements. In a home-like environment with furniture, appliances, and walls, for
instance, the robot is able to plan its movement — considering its dynamics and all the obstacles — within
fractions of a second.

Overcoming this challenge will bring legged robots closer to mainstream applications in homes, offices,
factories, and warehouses.

Bhounsule’s work will provide UIC Engineering Expo
[https:/engineering.uic.edu/undergraduate/engineering-expo/] project opportunities for undergraduate
students as it aims to train the next generation of engineers and roboticists. Bhounsule also is
collaborating with the Women in Engineering[https:/wiep.uic.edu/] program at UIC and has planned a
few demonstrations for its members and for Girls Who Code participants.

The research is funded by a nearly $500,000 National Science Foundation grant titled “Asymmetric Gait
Generation for Legged Locomotion in Complex Environments via Off-Line Model Reduction and Real-
Time Optimal Control” that runs through August 2024.

Learn more about Bhounsule’s research on the Robotics and Motion Laboratory[https:/pab47.github.io/]
website.
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