
We have proposed a novel way 
to enhance the bending actuation 
of a soft eversion robot and 
deliver sensor loads.

The augmented design features 
an eversion robot body that can 
be manoeuvred into constricted 
and inaccessible environments.

The ease of fabrication and 
compactness of the robot 
structure make this eversion 
robot amenable for practical 
applications in the field.

Design & Fabrication

Design and working principle of 
the actuator: 

a) Pouch in a deflated flat state;

b)    Inflated contracted pouch.

Schematic of the fabrication 
process:

a) Two fabric sheets 
overlapped;

b) Pattern sewn into the fabric;

c) Two sets of pouches joined 
together; 

d) Pouches folded in half; 

e) Two halves are sewn 
together to create a 1-DoF 
joint; 

f) f) complete robot with 3 joints.
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Goal

To deploy an inflatable continuum-
type soft robot with enhanced 
manoeuvrability to deliver sensors  
in remote and hard-to-reach 
environments.

The type of robot employed 
belongs to a new class of soft 
robots; namely, an eversion robot. 
It grows longitudinally, exploiting 
the principle of eversion.

To squeeze through narrow 
openings and access locations in 
extreme environments that would 
otherwise remain inaccessible.

The robot can extend along a 
straight line in free space. 
Because of its soft structure, it is 
capable of conforming to its 
surroundings and can move freely 
in an unstructured environment.

Introduction

Soft Eversion Robot

Soft robots are characterised by 
flexible and compliant bodies and 
an associated high number of 
degrees of freedom. 

They are lighter in weight and 
lower in cost than their rigid-body 
counterparts, making them 
relatively easy to transport and 
deploy.

Being compliant, soft robots can 
re-shape and mould themselves to 
the environment.
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Eversion and Bending Principle

Inflation of pouches to assist with eversion & bending 

Eversion robots can deploy sensors to remote locations in each of the 
following 3 ways:

(For unknown environments or destinations) The tip extends 
continuously, attaching a gripper or any end-effector to it would enable 
relevant tasks to be carried out once the target destination is reached.

(For unknown environments or destinations) The eversion robot has a 
longitudinal hollow, so once it has extended and reached its target, the 
sensor can be passed from one end of the robot (base) to the other end 
of the robot (tip).

(For known environments or destinations) Attaching the sensor to a 
pre-determined position within the body of the robot at the exact point 
that it will unfold to upon reaching that target.

a) When the robot starts growing, the pouches are folded inside; 

b) As the previously folded part everts, the pouches come out;

c) Inflating the pouches on one side of the robot causes bending to 
occur.
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An eversion robot is like a 
cylindrical sleeve that is folded 
inwards. When pressurised, the 
folded part turns inside out, 
resulting in longitudinal 
displacement or growth at the 
robot tip. 

The more the pouches are inflated, the more the robot will bend. The 
lower the pressure in the main chamber and the higher the pressure in 
the pouches, the greater is the bending angle that the robot achieves. 

(Above) Illustration of two of the ways an eversion robot can deliver 
sensors in an unknown environment.

(i-iv) Passing the sensor load through the central chamber of the 
eversion robot.

(v) Cap mounted on the eversion robot’s tip to which sensor load can 
be attached for transportation as growth occurs
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