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INTRODUCTION

• Over 1.3 billion people, about 16% of the global 

population, suffer significant mobility impairments 

as of 2024. [1]. 

• The rigid structure of current assistive robots may 

cause secondary injuries due to safety, comfort, 

and suitability challenges for delicate health 

conditions [2].

• Soft assistive robots provide better adaptability, 

comfort and safety interactions with the 

human body, making them well-suited to 

overcoming the limitations of rigid systems [3]. 

• Most applications focused on wearable devices, 

with minimal attention directed toward 

wheelchair-mounted assistive robotics.

RESULTS

AIM

This research aims to design and develop a 

wheelchair-mounted soft assistive robotic that 

allows people with mobility impairments to use it 

at home.
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• This research highlights the significant advantages 

of soft wheelchair-mounted assistive robotics, as 

exemplified by FlexPAL, in addressing the needs of 

individuals with mobility impairments

• FlexPAL achieves a high level of positional 

precision (error<15.95mm), with errors well within 

acceptable thresholds for assistive tasks.

• FlexPAL (£4,000) offers a more cost-effective 

solution, enhancing accessibility for people with 

mobility challenges and improving their quality of 

life.
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Figure 1: Illustration of FlexPAL (A) and the assemble on 

a wheelchair (B) (Wheelchair copyright Mr Gean Hay)

METHOD

Table 1: Specification of the FlexPAL
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Figure 3: Demonstration of daily assistance provided by FlexPAL (A: FlexPAL assisting a user in turning 

on a lamp; B : Physical interaction between FlexPAL and a human hand; C and D: FlexPAL monitoring and 

helping to maintain the distance between a book and the user’s eyes during reading; more details can be 

seen in the showcase video by scanning the QR code)
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Figure 2: Illustration of FlexPAL control accuracy through a Kernel Density Plot from a random sampling 

experiment (A) and trajectory tracking experiment of a circle with 150mm radius (B)

• Conceptual design through user requirements

• Identify and develop the FlexPAL specification

• Perception control for FlexPAL
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