
Background:
Hydrogel Robots can have more degrees of 

freedom in a more compact manner compared to 
standard robotic manipulators [1]. These degrees 
of freedom can then be used to imitate complex 

animal movements such as curling, twisting, 
extension, and contraction [2].
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Research
Question:

How can hydrogels be 
used to imitate complex 
animal-like movements?

Simplified Design Model

Research Method: 
• Create the one-dimensional 

walking robot to better 
understand the control and 
design needed for using 
hydrogels effectively.

• Create a joint that will enable 
three dimensional movements 
using the hydrogels.

• Design an assembly involving 
three layers of hydrogels that 
will act as the trunk.

• Code and test the assembly to 
understand what hydrogels 
need to be turned on for the 
trunk to curl and twist.

Progress so far:
• Learned how to create 

hydrogels
• Designed the PCB 

needed to operate the 
robot

• Acquired all the 
hardware needed to 
build robot
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