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Abstract: Pro wheelchair users are at a height disadvantage during many function activities, such as transferring or 
reaching. Retrieving objects from the ground or a higher shelf while seated in the wheelchair can be both difficult and 
unsafe. Lateral transfers between surfaces at different heights can be hard and unstable. Sit-to-stand transfers are made 
simpler with a higher seat. This research project seeks to assist reach and transfers by designing a system to raise and 
lower a wheelchair seat over a 4’’ range. The project followed a multi-step iterative design process that included: needs 
assessment by conducting interviews and surveys, identify design needs from different stakeholder groups; analysis of 
stakeholder groups’ feedback and synthesis into design criteria; and creation of design concepts for the adjustable height 
wheelchair seat; evaluation of the design by setting up heuristic evaluation criteria and performance of user testing; design 
revision based on user’s test performance and feedback. The design process included fabricating and testing of various 
concepts, validating design through user testing, and addresses technology transfer of the device. 
Keywords: Wheelchair, accessibility, Height Adjustments, Ergonomics, Comfort, Safety, Modify, Mobility, Powered, 
Assisting technology. 
 

I. INTRODUCTION 
Predesignated Wheel chair seat height can impact the safety and function of wheelchair users while performing daily tasks. 
Currently, only select power wheelchairs with elevating seats offer the function of height adjustment. This function has a 
high cost and adds complexity to the wheelchair. This project seeks to design and test a height adjustable device for 
manual wheelchairs. Potential users of the proposed adjustable height wheelchair seat include wheelchair users who use 
foot propulsion, and users who have difficulty transferring and reaching items in their environments. Reaching Reach 
restriction can be easily understood based on the height of a user and seat height in a wheelchair. Pro wheelchair manual 
users who frequently reach upward or downward to retrieve or access objects can significantly benefit from adjustable 
seat height. Retrieving objects from the ground or a higher shelf while seated in the wheelchair can be both difficult and 
unsafe. Frequent overhead reaching activities can contribute to chronic overuse injuries and shoulder pain. Stretching to 
access items just out of reach may put people at risk of falling or tipping over. However, slight changes in seated height 
may facilitate reach to increase function as well as safety and comfort. Transferring in and out of a wheelchair is necessary 
at least once a day for almost all wheelchair users with the frequency and reasons for transferring varying greatly 
depending on the person. Various activity levels, perception about the hassles of transferring, and the strength required to 
successfully transfer may determine how frequently a person transfers. Transfers can be generally grouped as lateral or 
sit-to-stand transfers. 
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Lateral transfers are used by people who cannot stand so transfer laterally from one surface to another. Despite the 
recognized benefits of height adjustability, existing solutions often fall short in terms of functionality, reliability, and user-
friendliness. In response to these limitations, this paper presents a novel approach to wheelchair design the integration of 
hydraulic mechanisms to facilitate seamless and precise height adjustment. In this paper, we present an overview of the 
design and functionality of a smart wheelchair equipped with a lifting mechanism. This introduction outlines the 
significance of height adjustability in wheelchair design, identifies the limitations of current solutions, and introduces the 
hydraulic-based approach as a promising alternative. Subsequent sections will delve into the design, implementation, and 
evaluation of the proposed system, shedding light on its feasibility performance, and potential impact on users' lives. 

II. LITERATURE SURVEY 
A. Lifting mechanism in wheel chairs: 
• The lifting mechanism options include devices used to adjust length or height, whether by manual or power. Each 

lifting mechanism has an operation interface to match application. 
• The “Operation interface table” divided the operation interface into two categories, one compatible with mechanical 

lifting units, and the other category includes those compatible with pneumatic product. 
B. Comfort and Safety: 
• Explore literature on the importance of comfort seating in improving accessibility and safety for wheelchair users. 
• Identify research that explains the impact of seat height adjustments on user comfort, posture, and overall well- being. 
C. Methodology: 
• Methodology to help inspire designers during brainstorming and innovation. 
• It is a sorting and categorizing process of all the related design ideas evaluate the performance mechanism. 
D. Commercial Products: 
• Survey the market landscape to identify commercial height- adjustable wheelchairs or mobility aids utilizing lifting 

mechanisms. Analyze user reviews, testimonials, and market trends to understand the strengths and weaknesses of 
existing products. 

E. Regulations: 
• Learn about various regulations and guidelines provided by regulatory bodies for designing assistive equipment. 
• Implement standards particularly in terms of safety and accessibility. 
• Review studies or reports that address safety concerns associated with lifting mechanisms in wheelchairs. 
F. Future Innovation: 
• Research about emerging technologies or innovations in the field of assistive technology that influence the design of 

automating lifting wheelchairs. 
• Identify areas for future research and development to future enhance the functionality, usage, usability, and 

accessibility of Lifting-based mobility aids. 
• Include measurements of seat height adjustments, response time, smoothness of operations, controls and power 

consumption. 
RESULTS 

1. Prototype Description: 
• The prototype consists of two major parts. One part consists of motors, battery and controller which are used to 

move the wheelchair in four directions. 
• The second part consists of linear actuator and battery which are connected to the seat of the wheelchair which 

moves the seat upwards and downwards. 
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2. Functionality Testing: 
• Movement tests are conducted to see forward/Backward movements, Direction and speed control. 
• Tests are conducted to evaluate the performance of the lifting mechanism and load capacity. 
• It Include measurements of seat height adjustments, response time, smoothness of operation, and energy consumption. 

 
3. User Feedback and Evaluation: 
• Feedback from users were positive that they were able to operate the wheelchair independently and lifting operations 

where smooth. 
• There were suggestions about seating angle which will we evaluated and implemented in further designs. 
4. Comparison: 
• Comparing the performance of a normal manual wheelchair and powered self-operated wheelchair gives us the 

various advantages the people with disability experience with the use of powered wheelchair. 
• In addition to movements, the ground lifting mechanism provides great comfort for disabled people to get on the 

wheel chair independently. 
DISCUSSION 

1. Performance and Feasibility: 
• Interpret the results of powered operations and evaluate the performance. 
• Discuss the feasibility of integrating   lifting mechanisms into the design of wheelchair for the adjustment of the height. 
• Address any technical challenges encountered during the design and testing phases. 
2. User Experience: 
• Analyze user feedback to assess the impact of height adjustability on user experience and accessibility. 
• Discuss how the lifting-based system enhances maneuverability and facilitates tasks in different environments, such as 

reaching high surfaces or navigating through tight spaces. 
3. Future Improvements: 
• Suggest potential improvements in terms of system efficiency, user interface design, and customization options. 
• Discuss avenues for future research and development, including scalability, commercialization, and addressing specific 

user needs or preferences. 
CONCLUSION 

In conclusion, the development and evaluation of the lifting- based height adjustable wheelchair prototype represent a 
significant step forward in enhancing accessibility and mobility for individuals with disabilities. The positive feedback 
received from users underscores the potential of this technology to make a meaningful impact on users' lives. Moving 
forward, continued innovation and collaboration are essential to further refine the design, address remaining challenges, 
and bring this valuable assistive technology to a wider audience. 
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