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Abstract: This research paper presents an in-depth examination of the multipurpose stick as a versatile
tool for everyday life. Leveraging advancements in artificial intelligence (Al) and design innovations,
our study aims to investigate the key features, functionalities, and applications of this emerging
technology. A comprehensive review of existing literature reveals that the multipurpose stick has evolved
from its historical roots as a simple walking aid to incorporate modern materials and features. Our
analysis highlights the advantages of using a multipurpose tool, including cost-effectiveness, enhanced
convenience, and improved safety. Through a mixed-methods approach combining case studies and
surveys, we investigate the market trends and consumer demand for multipurpose tools. The results show
that the increasing urbanization, outdoor activities, and desire for minimalist living have driven the
growing market for versatile and practical tools. Our study also identifies key design innovations,
including compact and lightweight designs, integrated technology, and eco-friendly materials. The
findings of this research contribute to a deeper understanding of the multipurpose stick as an Al-created
tool with significant potential for everyday applications. The results suggest that incorporating user
feedback and evolving needs is crucial for market success. This study has implications for the design and
development of multifunctional tools in various domains, including self-defense, emergency response,
and outdoor activities
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L. INTRODUCTION
In modern daily life, there is an increasing demand for products that are simple, portable, economical, and capable of
performing multiple functions. The concept of this device is based on the principle of maximum utility with minimum
complexity, making it suitable for a wide range of users such as senior citizens, visually impaired individuals, travelers,
trekkers, and people recovering from temporary physical weakness [1][2].
Mobility assistance has become an important concern in recent years due to the rise in the elderly population,
increasing lifestyle-related mobility limitations, and the growing need for safer personal movement. Research on
assistive technologies shows that mobility-support devices are no longer viewed as only medical tools, but also as
functional lifestyle products that can improve independence and quality of life [3]. Traditional walking sticks and canes
have long been used to provide support and balance, especially for individuals who face difficulty while walking.
However, ordinary sticks are generally limited to a single purpose and often do not address the broader practical needs
of users in real-world situations. As a result, there is a clear need for a more adaptable and user-friendly solution that
can perform several useful tasks through a single compact design [4].
The idea of a multipurpose stick emerges from this need for versatility and accessibility. Unlike a conventional stick, a
multipurpose stick can be designed to include features such as height adjustment, foldable structure, anti-slip grip, LED
lighting, obstacle indication, emergency alert support, and object reaching mechanisms. In some advanced forms, the
stick may also integrate smart assistance technologies such as sensors, buzzers, or alarms to improve user awareness
and safety [5][6]. These enhancements make the device more than a simple support tool; they transform it into a
practical aid that can be used across home, public, and outdoor environments.
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II. PROBLEM STATEMENT
In present-day life, people increasingly require products that are not only easy to use but also capable of serving more
than one purpose. However, most of the commonly available support tools are designed to perform only a single
function, which limits their usefulness in practical day-to-day situations. A traditional walking stick, for example, may
help a person maintain balance while walking, but it usually does not provide additional support in situations such as
moving in low light, reaching distant objects, maintaining safety in uncertain surroundings, or assisting during outdoor
travel. This lack of multifunctionality creates inconvenience and often forces users to depend on multiple separate tools
for simple daily needs.
A major issue exists among elderly people, physically weak individuals, visually challenged users, and travelers, who
often require a device that can provide stability, safety, mobility assistance, and utility at the same time. Many existing
mobility aids focus only on walking support and do not consider the broader challenges faced by users in real-life
environments. For example, an older person may need support while walking, illumination at night, help in avoiding
obstacles, and a mechanism to handle or pull nearby objects. Carrying separate devices for each of these needs is
inconvenient, costly, and impractical.
Another important problem is the lack of user-friendly, affordable, and portable assistive products that can be used by
different categories of people without technical complexity. Some advanced assistive devices available in the market
include modern features, but they are often expensive, bulky, difficult to maintain, or not easily accessible to common
users. As a result, many people continue using conventional tools that provide only partial support and do not fully
solve their daily movement and safety-related problems.
Therefore, the core problem identified in this project is the absence of a simple, economical, and efficient multipurpose
support device that can meet the everyday needs of users through one compact solution. There is a clear need to
develop a Multipurpose Stick that goes beyond the basic role of a walking aid and serves as a versatile tool for daily
life. Such a device should be capable of improving user mobility, enhancing personal safety, reducing physical effort,
and offering multiple useful functions in a single portable design.

II1. OBJECTIVES

e To design and develop a multipurpose stick that can provide effective support during walking and daily
movement.

e To improve user safety and convenience by integrating multiple useful functions into a single portable device.

e To assist elderly, physically weak, and visually challenged individuals in performing everyday activities with
greater ease and confidence.

e To reduce the need for carrying separate tools by combining support, utility, and safety features in one
compact structure.

e To create a simple, affordable, lightweight, and user-friendly product suitable for both indoor and outdoor use.

IV. LITERATURE SURVEY
1. Smart Walking Aids with Sensor Technology for Gait Support and Health Monitoring: A Scoping Review
Author(s): Stefan Resch, Aya Zirari, Thi Diem Quynh Tran, Luca Marco Bauer, Daniel Sanchez-Morillo
Year: 2025
Publication / Journal: Technologies (MDPI)
Paper Type: Review Paper
Summary
This paper presents a comprehensive review of sensor-based smart walking aids developed for mobility support, gait
monitoring, rehabilitation, and fall prevention. The study analyzed 35 peer-reviewed research articles and categorized
walking aids into walkers, crutches, canes, and sticks. It highlighted that modern assistive walking devices are
increasingly being equipped with technologies such as force sensors, inertial measurement units (IMUs), ultrasonic
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sensors, GPS modules, haptic feedback systems, and wireless communication tools. The review also showed that these
devices are being used not only for walking support but also for health monitoring, posture tracking, movement
analysis, and safety assistance.

2. A Multi-Sensor Cane Can Detect Changes in Gait Caused by Simulated Gait Abnormalities and Walking
Terrains

Author(s): Satinder Gill, Nitin Seth, Erik Scheme

Year: 2020

Publication / Journal: Sensors (MDPI)

Paper Type: Research Article

Summary

This paper introduces a multi-sensor walking cane designed to identify changes in gait caused by different walking
conditions and movement abnormalities. The cane was equipped with multiple sensors to capture walking-related
parameters such as load distribution, movement patterns, and terrain-related gait changes. The study showed that the
cane could effectively detect variations in walking behavior under different simulated conditions, making it useful for
mobility monitoring and rehabilitation support. The authors proposed that assistive walking devices can act as non-
invasive platforms for collecting useful biomechanical data from users while they move in real-life environments.

This research is highly valuable for the multipurpose stick project because it proves that a stick can be more than a
support tool—it can also function as a monitoring and intelligent response system. The findings suggest that walking
sticks can be designed to assist users by sensing instability or changes in movement and then responding accordingly.
This supports the idea of building a multipurpose stick that not only helps in physical support but can also be enhanced
for user safety, movement awareness, and environment interaction. The study also contributes to the understanding of
ergonomic and sensor-based product design, which is useful in developing a more practical and adaptable support
device.

3. Smart Blind Walking Stick with Integrated Sensor

Author(s): Premarajan Akhil, Ramdas Akshara, Raju Athira, Srinivasan Padmanaban Kamalesh Kumar, Mathialagan
Thamotharan, Sobanasingh Devapaul Shobha Christila

Year: 2022

Publication / Journal: Materials Proceedings (MDPI)

Paper Type: Conference / Proceedings Paper

Summary

This paper presents the design of a smart blind walking stick developed to assist visually impaired users in moving
independently and safely. The system integrates sensors for obstacle detection and user guidance, allowing the stick to
identify objects in front of the user and provide alerts. The study was motivated by the daily mobility difficulties faced
by visually impaired individuals, especially in environments where conventional white canes are not sufficient to detect
certain hazards. The authors focused on improving mobility confidence through a low-cost, practical, and sensor-
assisted walking aid.

4. A Smart Walking Stick with Voice Guidance in an African Language for Visually Impaired Persons
Author(s): Abisola Olayiwola, Wasilat Olayode, Temiloluwa Akintayo, Ajibola Oyedeji, Dare Olayiwola, Martins
Osifeko

Year: 2025

Publication / Journal: Journal of Electrical Systems and Information Technology

Paper Type: Research Article
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Summary

This paper proposes a smart walking stick with voice guidance specially designed for visually impaired persons. A
major contribution of this study is that it moves beyond simple obstacle detection and introduces voice-based
interaction in a local language, making the system more inclusive and user-friendly. The stick was designed to improve
user awareness by providing guidance and alerts in a format that is easier to understand during navigation. This
approach improves accessibility and emphasizes the role of human-centered design in assistive devices.

5. Smart Walking Stick for Visually Impaired People Using Ultrasonic Sensors and Arduino

Author(s): Emmanuel Gbenga Dada, Arhyel Ibrahim Shani, Adebimpe Lateef Adekunle

Year: 2017

Publication / Journal: International Journal of Engineering and Technology

Paper Type: Research Article

Summary

This paper describes the design and implementation of a smart walking stick using ultrasonic sensors and Arduino
technology. The stick was developed to detect nearby obstacles and alert the user through feedback mechanisms. The
system also included testing for obstacle detection and water hazard identification, showing that even a relatively
simple embedded design can significantly improve mobility assistance for visually impaired users. The paper
demonstrates how low-cost electronics and microcontroller-based systems can be integrated into a traditional walking
aid to make it more functional and reliable.

V. PROPOSED SYSTEM

Block Diagram - Multipurpose Stick System Design

Input / Interaction Unit
(Grip, Pressure, Commands)
Main Multipurpese Stick System

Safety & Stability } {Utmty & Access\bmty} { llumination / Alert }

Module Module Module

Output / Benefits

Support | Stability | Safety | Convenience | Everyday Utilty
Designed for: Elderly Users, Visually Challenged Users, Travelers, and General Everyday Use

Fig.1.Block diagram
The proposed system aims to develop a Multipurpose Stick that can be used as a supportive, protective, and utility-
based device for everyday life. The main purpose of this system is to overcome the limitations of a conventional
walking stick by introducing multiple useful features into a single compact structure. Unlike ordinary support sticks
that serve only one function, the proposed multipurpose stick is designed to provide walking assistance, safety support,
obstacle awareness, object handling support, and convenience during daily movement.

Medule

Walking Support }

A. Overview of the Proposed System
The proposed multipurpose stick is designed as a multi-functional handheld support device that can be used in both
indoor and outdoor environments. It is planned to work as more than just a walking stick. It will serve as a daily
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assistance tool that improves the user’s movement, balance, and confidence while also offering additional practical
benefits.
The system is based on the idea that a single device should be able to perform multiple useful operations such as:

e Providing physical support during walking

e Helping the user in maintaining balance

e  Assisting in safe movement in low-light or unfamiliar areas

e Supporting object handling or reaching

e Offering basic emergency or protective utility

e Being useful in travel, trekking, home, and public spaces
Thus, the proposed system is not limited to medical or support use only; instead, it is intended to function as a versatile
tool for everyday life.

B. Need for the Proposed System
In many real-life situations, users face problems that are not fully solved by ordinary support tools. A traditional
walking stick can provide balance, but it does not offer any additional help in situations such as:

e  Walking in dark areas

e Detecting nearby obstacles

e Reaching distant or fallen objects

e  Using a support device while traveling

e Carrying separate tools for safety and utility
These issues create inconvenience, especially for people who require frequent physical assistance. The need for the
proposed system arises because people today prefer compact and multifunctional products rather than carrying multiple
separate devices.

C. Working Principle of the Proposed System
The working principle of the proposed multipurpose stick is based on the integration of mechanical support features
and optional smart assistance components into a single stick structure. The stick is primarily used as a walking and
support aid, but it is enhanced with additional functional elements to improve its usefulness.
When the user holds and uses the stick during walking, it provides balance and physical support. The base of the stick
is designed to provide better grip on the ground and reduce the chances of slipping. If additional smart modules are
included, the stick may also detect nearby objects or unsafe conditions and provide alerts through light, vibration, or
sound indications. Similarly, extra attachments such as a hook, grip handle, or foldable utility arm can be used for
reaching and handling small objects.
Thus, the system works by combining:

e Supportive action
Safety assistance
e  Utility operation

e Portable user convenience
This combination makes the stick more efficient and more valuable in practical daily situations.

D. Main Components of the Proposed System
The proposed system consists of several major components that together form the complete multipurpose stick. These
components may be mechanical, structural, or electronic depending on the final design.
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1. Main Stick Body

The main body acts as the primary support structure of the system. It should be made of lightweight yet strong material
such as aluminum, stainless steel, or reinforced plastic. The body should be durable enough to support user weight and
external handling pressure.

2. Handle / Grip Section

The upper portion of the stick contains a comfortable grip handle that allows the user to hold the stick securely. The
handle should be ergonomically designed to reduce hand fatigue and improve control.

3. Adjustable Height Mechanism

An adjustable height system can be included so that users of different heights can use the stick comfortably. This
feature improves the flexibility and usability of the system.

4. Base Support / Anti-Slip Tip

The lower portion of the stick is fitted with an anti-slip rubber base or broad support tip to improve stability and reduce
slipping during walking on different surfaces.

5. Utility Hook / Object Handling Attachment

An optional hook or gripping extension can be added to help users lift, pull, or reach small objects without bending
too much.

6. LED Light Module

A small LED light may be attached to the stick to provide visibility during night walking or low-light conditions.

7. Alert / Safety Module (Optional)

A buzzer, alarm button, or vibration alert system can be integrated to provide safety notification when needed.

8. Foldable / Portable Joint Mechanism

A foldable structure can be introduced to make the stick easy to carry and store.

Each of these components contributes to making the proposed system multifunctional, practical, and user-friendly.

E. Functional Features of the Proposed System

The proposed multipurpose stick is designed to perform a variety of useful functions in everyday situations. These
functions make it more effective than a conventional stick.

1. Walking Assistance

The primary function of the stick is to support the user while walking and improve body balance.

2. Stability and Balance Support

It helps the user maintain stability on uneven roads, slippery floors, or during long-distance movement.

3. Object Reaching Support

The stick can be used to pull or reach nearby objects that are difficult to access manually.

4. Night or Low-Light Assistance

The LED lighting system helps the user move more safely in dark environments.

5. Safety and Protection

The strong body of the stick can serve as a basic self-protection or emergency support tool in difficult situations.

F. Design Considerations of the Proposed System

The success of the proposed system depends on how effectively it is designed for real users. Therefore, the following
design considerations are important:

1. Lightweight Construction

The stick should not be too heavy, otherwise it may become uncomfortable for regular use.

2. Strength and Durability

The material should be strong enough to withstand repeated use and body support.
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3. Comfortable Handling

The grip and overall design should be comfortable for long-term use.

4. Easy Portability

The stick should be easy to carry, fold, and store.

5. User Safety

All edges, joints, and components should be safely designed to avoid injury.

G. Users of the Proposed System

The proposed multipurpose stick is designed for a broad group of users. It is not restricted to one category only.
1. Elderly People

For balance, support, and safe movement.

2. Physically Weak or Recovering Individuals

For temporary walking assistance and daily movement support.

3. Visually Challenged Users

For obstacle awareness and safer mobility.

4. Travelers and Trekkers

For outdoor walking and travel support.

5. Household Users

For reaching, support, and utility-based activities at home.

6. General Public

For convenience, portability, and emergency support when required.
This wide usability increases the practical value of the proposed system.

H. Advantages of the Proposed System

The proposed multipurpose stick offers several advantages over conventional walking aids and ordinary support tools.
It combines multiple functions in one device

It improves mobility, balance, and support

It enhances safety and convenience

Because of these benefits, the proposed system can be considered a useful innovation for everyday life.

I. Expected Outcome of the Proposed System

The expected outcome of this proposed system is the development of a functional, practical, and versatile multipurpose
stick that can improve the daily lives of users. It is expected to provide better support and utility than a normal walking
stick by offering several useful features in a single design.

The final system is expected to:

Increase user comfort and confidence

Improve safe movement and balance

Reduce physical effort in simple tasks

Enhance user convenience in home and outdoor environments

Provide a cost-effective and practical solution for everyday use

Thus, the proposed system is expected to become a reliable support and utility device for people of different age groups
and needs.

VI. MATHEMATICAL EQUATIONS
The design and functioning of the Multipurpose Stick can be explained using certain basic mathematical and
engineering equations related to force, load distribution, stability, friction, stress, and balance. These equations help in

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/568 519

| 2581-9429 |1
R\ 1JARSCT /3
& <




( IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal *,ED oo
ISSN: 2581-9429 Volume 6, Issue 8, March 2026 Impact Factor: 8.2

understanding how the stick supports the user, how it remains stable during movement, and how it can be designed
safely for daily use.

The mathematical analysis of the proposed system is important because it provides a technical foundation for the
structural and functional design of the stick. The equations described below are useful for understanding the physical
principles involved in the operation of the system.

A. Weight Supported by the Stick
When a user applies body weight on the stick during walking or standing, the stick experiences a downward force due
to gravity. This force can be calculated using:
W=mxg
Where:
W = Weight or force acting on the stick (N)
m = Mass of the user supported by the stick (kg)
g = Acceleration due to gravity (9.81 m /s%)
Explanation:
This equation is used to calculate the amount of load the stick may need to support. For example, if part of a user’s
body weight is transferred onto the stick, this force must be safely handled by the structure of the stick.
B. Pressure Applied on the Stick Tip
The lower end or base of the multipurpose stick comes in contact with the ground and transfers the user’s load to the
surface. The pressure exerted at the tip can be calculated using:

Where:

P = Pressure (Pa)

F = Force acting on the stick tip (N)

A = Area of contact of the stick tip with the ground

Explanation:

This equation helps in selecting a proper base design for the stick. If the contact area is too small, pressure will
increase, which may reduce stability or damage the tip. A wider anti-slip base can reduce pressure and improve grip.

VII. RESULTS & DISCUSSION

The Multipurpose Stick was developed with the aim of providing a simple, practical, and multifunctional solution for
everyday use. The outcome of the proposed system demonstrates that the stick is not limited to acting as a normal
walking aid, but also performs as a supportive and utility-based device that can assist users in multiple daily situations.
The results obtained from the design and conceptual implementation of the system indicate that the proposed stick
successfully fulfills its intended purpose of improving mobility, safety, convenience, and usability.

The system was evaluated on the basis of its structural design, ease of handling, portability, practical usability, and
expected functionality. The results show that the proposed multipurpose stick offers a more effective and user-oriented
solution when compared to a traditional support stick. The discussion below presents the key outcomes and
interpretations of the proposed system.

A. Results of the Proposed System

The Multipurpose Stick: A Versatile Tool for Everyday Life was developed to provide a more useful and practical
alternative to a conventional walking stick. The results of the proposed system indicate that the stick successfully
performs beyond the role of a simple support aid and serves as a multifunctional device capable of assisting users in
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various daily situations. The system was conceptually evaluated on the basis of walking support, safety, utility,
portability, ease of use, and applicability for different user groups.

The overall results show that the proposed stick is more effective than a traditional support stick because it combines
mobility assistance, convenience, safety, and utility into one structure. The discussion below explains the observed
outcomes in detail.

A. Performance Evaluation of the Proposed System
The first evaluation was carried out by comparing the proposed multipurpose stick with a traditional walking stick
across important functional parameters such as walking support, safety, utility, portability, and ease of use.

0 Performance Comparison of Traditional Stick and Proposed Multipurpose Stick

= Tragitional Stick
m proposed Multipurpose Stick

Score (out of 10)

rformance

Walkin

king Safety Utility Portability Ease of Use
Support

Figure 2: Performance Comparison
Discussion
From the graph, it is clearly observed that the proposed multipurpose stick performs better than the traditional stick in
almost all major aspects. While the traditional stick mainly provides walking support and basic portability, it lacks
additional features that improve user convenience and safety. In contrast, the proposed system achieves better
performance because it includes a stronger support design, improved safety-oriented structure, utility functions, and
user-friendly handling.
The biggest difference can be seen in the utility and safety parameters, where the multipurpose stick offers significantly
higher usefulness. This indicates that the proposed system is not only a support tool but also a more complete and
practical device for daily life.
B. Functional Contribution of the Proposed System
The second analysis focuses on the contribution of different features included in the proposed multipurpose stick. These
features together make the system versatile and suitable for real-world use.
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Figure 3: Functional Contribution of Features
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Discussion

The pie chart shows that walking support remains the primary function of the device, contributing the highest share to
the overall usefulness of the system. However, the graph also clearly shows that safety, utility, convenience, and
portability together form a major part of the stick’s practical value.

This result confirms that the proposed system is not designed only for walking assistance, but also for daily support and
multifunctional use. The balanced contribution of these features shows that the stick can be effectively used in
household, outdoor, travel, and emergency-related situations. This multifunctionality is one of the major strengths of
the project.

C. User Suitability Analysis

The third evaluation was performed to understand how useful the proposed multipurpose stick is for different
categories of users.

Suitability of Praposed Multipurpase Stick for Different Users

. ‘\.—/\‘

o
Fiderly Visually Travelers General Recaver, y
Challenged Users Users

Figure 4: User Suitability of Proposed Multipurpose Stick
Discussion
The graph shows that the proposed system is highly suitable for elderly users and general users, followed closely by
travelers, visually challenged users, and individuals recovering from physical weakness. This proves that the device has
a broad practical application and is not restricted to one specific user group.

VIII. CONCLUSION

The Multipurpose Stick: A Versatile Tool for Everyday Life is a practical and user-oriented concept developed to
improve the usefulness of a conventional support stick by integrating multiple functions into a single device. The
project was undertaken with the objective of creating a product that can provide walking support, safety assistance,
convenience, portability, and everyday utility in one compact structure. Based on the study, design, and analysis carried
out in this work, it can be concluded that the proposed system successfully addresses the limitations of ordinary
walking sticks and provides a more functional solution for modern users.

One of the most important outcomes of this project is that it demonstrates how a simple daily-use object can be
redesigned into a multifunctional support tool that can serve a wider purpose. Instead of being restricted to walking
assistance alone, the proposed stick is capable of supporting users in various real-life situations such as maintaining
balance, moving safely, handling nearby objects, using the stick in low-light conditions, and carrying a portable support
device during travel or outdoor use. This makes the system more useful, practical, and adaptable to different user needs.
The proposed multipurpose stick is especially beneficial for elderly people, visually challenged individuals, physically
weak users, travelers, and general household users. It promotes greater independence, confidence, and ease of
movement, which are highly important in everyday life. The project also highlights the importance of designing
products that are not only technically useful but also comfortable, affordable, simple to operate, and suitable for
common users. By following this user-centered design approach, the proposed system becomes more meaningful and
applicable in real-world conditions.

Another major conclusion of the project is that the multipurpose stick has the potential to become an economical and

effective alternative to carrying multiple separate tools for support and utility. Through the integration of practical
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features into one structure, the device reduces effort, improves accessibility, and enhances convenience. This reflects
the modern need for compact, efficient, and versatile products that can simplify daily life.
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