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Abstract
Many animals change their natural shape
to fit through narrow gaps and spaces -
generally not possible with rigid robots.
Embodied intelligence is crucial for better
performance and enhanced capabillity.
DeforMoBot, a bio-inspired deformable
robot, Is tested attempting to traverse
obstacles of various mass (movability).
Shape-adjustment algorithm to traverse
(rather than circumnavigate) obstacles.
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Experiments & Results
Experiments observe how the robot
Interacts with obstacles that have the
same visual features but different masses.
Robot attempts to traverse boxes (placed
apart at narrowest robot width) of different
mass (0 g, 100 g, 10,000 g).

Based on obstacle movability, robot can
push them away, narrow body to squeeze

SUMMARY OF EXPERIMENT RESULTS

Obstacle Mass [g] Success Rate  pug [cm] 05 [cm]
0 100 % 92.50 3.15

100 100 % 93.65 2.48

10,000 95 % 79.45 8.36

s = mean distance travelled by the robot in 5 seconds
0s = standard deviation of the mean distance, ps

Conclusions
DeforMoBot adapts shape to traverse
visually-similar obstacles of various mass.

through gap, or combine these actions. | | |
 Real-time shape-adjustment algorithm

accounts for robot's current shape and
proprioceptive whisker feedback.
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« Shape-adjustment algorithm accounts for
real-time whisker angle deformation and
current body shape.

(a)-(c) Servo angle (orange) reacting to whisker angle data
(blue). Obstacle masses are (a) 0 g, (b) 100 g, and (c)
10,000 g. (d) Direct comparison of obstacles, where the
mean Is plotted surrounded by standard deviation shading.

Design of robot body with mounted sensors. Rimless
wheels provide traction and grip, while omni-directional
wheels assist with shape-changing ability.
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