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Abstract— Background: Around 253 million people worldwide The "Sensor for Blindness by Using Arduino" and “Blind
have vision impairments, with 36 million blinds. Thereis a growing  Gloves” stand out from previous efforts because of their
desire for novel solutions since standard instruments such as white inventive incorporation of cost-efficient design, ingenious
sticks and guide dogs provide minimal support. sensor deployment, and user-focused feedback mechanisms [3-

Objective; To improve the mobi]ity and security of people who 5] Our technical advancement aimed to tackle the issue
are blind, this article digs into the development and  presented by obstacles above the waist, such as hanging
implementation of a sensor-based assistive device utilising the  branches or signs, which are often ignored by existing mobility
Arduino platform. It aims to boost their feeling of freedom and aids [6], [7].

safety by sensing impediments and providing instant feedback. .. . .
yoy §mp P & Recent studies indicate a high incidence of accidents among

persons with visual impairments. For example, 70% of blind
individuals have reported collisions with barriers, and 42% have
had collapses due to these impediments [8]. Based on these
statistics, it is clear that implementing novel approaches is
necessary to enhance the independence and security of those
with visual impairments [9]. The Arduino-based sensor system
we have developed offers a compelling alternative solution. It
utilises infrared or ultrasonic sensors to identify obstructions and
transmits data via vibrations or audio signals. Using real-time
feedback, users may safely avoid obstacles and change their path

Methods: The sensor processes information from ultrasonic
sensors using the Arduino microcontroller platform. This
information is subsequently converted into tactile or aural
feedback for the users. The device's design and optimisation were
guided by extensive testing and input from visually impaired
persons to meet real-world issues they confront.

Results: The deployment of the Arduino-based sensor system
demonstrated the ability to inform users of obstructions
effectively. Preliminary comments and experiments indicate a
significant improvement in navigating ability among visually
challenged users, resulting in fewer accidents and disasters. The
primary focus of the document is on the need for innovative [10].
approaches to assist visually impaired people in navigation,
highlighting the high incidence of collisions and falls among blind
individuals.

One of the most notable features of our “Blind Gloves” is its
inexpensive price. Some persons may be unable to acquire
mobility aids, such as advanced computerised canes or trained

Conclusion: Arduino-powered sensors represent a paradigm guide dogs, due to their high cost [11]. In contrast, our sensor
shift in assistive technology for the visually handicapped. These system based on Arduino is a more cost-effective option for

sensors, which are inexpensive, versatile, and sensitive, have the persons with limited financial means since it can be fully
potential to dramatically enhance the quality of life and mobility assembled for under $50.

of people with vision impairments.
The Arduino platform has provided a novel approach to

aiding those with vision impairments. The "Smart Cane",
developed by India's National Institute of Technology in Delhi,
uses Bluetooth and wultrasonic sensors to establish
communication with a user's smartphone [12]. Moreover, our
solution utilises the adaptability of the Arduino platform,
allowing consumers to personalise it based on their own needs.

L INTRODUCTION

Blindness's global impact on millions makes it a substantial
public health issue. The World Health Organisation (WHO) [1]
approximates that there are over 36 million people globally who
are blind and an additional 253 million persons who have

varying degrees of visual impairment. Over time, few people Our system demonstrates both prompt responsiveness to
with vision impairments have relied on traditional assistance = human input and the ability to learn information tailored to the
devices like guide dogs and white canes. Nevertheless [2],  individual needs of each user. Providing persons with visual

technological advancements have brought forward innovative  impairments the ability to customise their experience is a
alternatives, such as sensor-based “Blind Gloves” specifically significant step in ensuring their freedom and safety in the
created to aid those with vision impairments. outside world [13].
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The main objective of this undertaking is to create a system
that can guide persons with visual impairments through
demanding terrain while ensuring they do not collide with
objects. An ultrasonic sensor technology determines the distance
between a person and possible obstructions. The data is
processed by a microcontroller built into an Arduino board. The
user can notice an upcoming obstruction using a sound
mechanism, while LEDs highlight the regions around the impact
site [14].

This strategy improves safety and convenience by removing
the need for manual distance computations and ensuring total
environmental awareness regardless of the user's location,
whether stationary or in motion [3].

Nevertheless, modern sensing devices have many problems,
such as inadequate flexibility, inaccurate software, and
manufacturing flaws [15]. Our method addresses these problems
using top-notch, responsive sensors and advanced programming
to extend the sensor's coverage, guaranteeing reliable and secure
obstacle detection.

A. Problem Statement

Due to their inability to use their vision to identify
impediments in their way, those who are blind or visually
impaired typically struggle to get about. Accidents, injuries, and
a generally worse quality of life may result. Canes and guide
dogs are two examples of currently accessible instruments,
although they have limitations. Neither can reliably identify
impediments at a great distance, and both may be challenging to
use in congested or otherwise complicated settings. To enable
the visually impaired to live more independently and
productively, there has to be a more dependable and effective
tool available to them.

The solution is to develop a sensor for the sight impaired
using Arduino technology to identify potential hazards and offer
audible alerts. The sensor should be lightweight, small, and able
to identify obstacles from a distance in various settings. This
project aims to help the visually impaired have more fulfilling
lives by overcoming these obstacles to mobility and
independence.

B. The Aim of the Article

The article aims to design and develop a sensor for visually
impaired individuals using Arduino technology. The sensor will
detect obstacles in the user's path and alert them using audio
feedback, allowing them to navigate their surroundings more
safely and confidently. The sensor will be easy to use,
lightweight, and portable, making it accessible to many users.
The primary objective of this project is to improve the mobility
and independence of visually impaired individuals by providing
them with a reliable and effective tool for navigating their
environment.

II.  LITERATURE REVIEW

The article explores the research and implementation of a
sensor-based assistive technology that aims to improve the
autonomy and movement capabilities of those who are visually
impaired. The present literature review offers a comprehensive
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survey of pertinent research and technical progressions within
this domain.

The group of individuals with vision impairments has
distinct obstacles to mobility and navigation. The study
conducted by Husin and Lim sheds light on the InWalker. This
technologically advanced white cane has been specifically
developed to aid visually impaired persons in effectively
navigating their environment. The “Blind Gloves” integrates a
range of sensors and technologies to identify barriers and
provide feedback to the user [16].

In this study, Li et al. examine a mobile indoor assistive
navigation device that utilises vision-based technology to assist
those with visual impairments. The device in question employs
computer vision techniques to provide immediate feedback to
users, aiding them in securely traversing interior areas [17].

In their study, Ansari et al. introduce the Smart Cane 1.0 IoT-
Based Walking Stick, a novel device that incorporates Internet
of Things (IoT) technology to augment the functionalities of
conventional white canes. The technology above provides
visually impaired users with real-time aid in detecting obstacles
and navigating their surroundings [18].

Masud et al. present a novel assistive system that prioritises
obstacle avoidance using object detection and categorisation
techniques. This technology facilitates the detection and
avoidance of impediments in the route of visually impaired
persons via modern sensors and machine learning algorithms
[19].

In their recent publication, Gonzalez-Lorence et al. [2]
present a novel intelligent mobility system to enhance the
autonomous navigation capabilities of visually impaired
individuals in unfamiliar outdoor settings. The technology above
combines sensors and cognitive algorithms to provide real-time
assistance and improve the mobility of those with visual
impairments.

In this study, Das et al. [10] introduce a safety device, "Blind
Gloves," designed for those with vision impairments using
Arduino technology. The implementation of this technology
involves the use of Arduino microcontrollers and sensors to
detect impediments. It further provides audio feedback to users,
supporting them in navigating safely.

In this study, Kunhoth et al. [13] undertake a comparative
examination of indoor navigation systems designed for
individuals with visual impairments, specifically focusing on
those using computer vision and Bluetooth Low Energy (BLE)
technology. The study conducted by the researchers aims to
assess the efficacy of various technologies in assisting those with
visual impairments.

The study conducted by Guevarra et al. centres on
developing a guiding cane equipped with voice notification
capabilities to assist those with visual impairments. The
technology mentioned above offers auditory prompts to
individuals, augmenting their perceptual understanding of their
environment and barriers [15].

As mentioned earlier, the references highlight the
significance of using sensor-based assistive technologies, such
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as Arduino-based systems, computer vision, and integration with
the Internet of Things (IoT), in enhancing the mobility and
autonomy of those with visual impairments. The study on this
subject has resulted in the creation of novel solutions that
effectively tackle this specific population's distinctive obstacles.
The article makes a valuable contribution to the existing
literature by investigating a novel sensor-oriented methodology
to support persons with visual impairments, ultimately
improving their overall well-being.

1.
A. Design Philosophy and Hands-Free Operation

METHODOLOGY

Our invention's front-mounted ultrasonic sensor lets it
detect obstructions in the user's path, making it especially ideal
for persons with vision impairments. The sensor system may be
attached to the forearm or secured to an item using a fastening
mechanism. Despite utilising a guiding dog or white cane, users
may still get obstacle warnings when multitasking since the
design allows for hands-free functioning [7].

Hands-free operation is made possible by a mix of tactile
and aural feedback technologies. The user is notified of the
presence of an obstacle by either a quiet vibration or an audible
tone, depending on the chosen settings. This dual-mode
feedback system [2], [4] allows the user to get messages in
different settings by vibrations in loud surroundings and sound
in calmer ones.

B. Motor (Vibrator) Integration and Wetness Detection

The “Blind Gloves™ has a tiny and flawlessly integrated coin
vibration motor. The actuator is triggered when an impediment
is detected, delivering haptic feedback to the user. The small
dimensions and minimal power use of a coin vibration motor
are crucial criteria in assessing its appropriateness for
integration into wearable devices [3], [20].

The “Blind Gloves” can detect humidity by using a moisture
sensor to assess changes in conductivity caused by exposure to
moisture. This feature offers crucial notifications about damp
surfaces or rainfall for those with visual impairments, which are
especially advantageous in outdoor settings [6].

C. Hardware and Software Integration
1)

Microcontroller Choice:

The fundamental element of our “Blind Gloves” is an
Arduino Nano microcontroller. The Arduino Nano was selected
for its tiny size and adequate processing capabilities [21].
The system can supervise sensor data processing effectively
and control the feedback mechanism, which is crucial for
our assignment. The microcontroller offers an optimal
combination.

Assistive devices
attributes [10], [15].

2)

performance and mobility are essential

Ultrasonic Sensor:

The core element of our product is an ultrasonic sensor,
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which allows it to identify and locate obstructions accurately.
The sensor generates ultrasonic waves that bounce off an object
and are then detected by the sensor. The duration of these
waves' round trip is then used to compute the distance to
the barrier, providing instantaneous data for obstacle avoidance

(4], [11].
3) Software Implementation:

The Arduino Integrated Development Environment (IDE) is
a software application created exclusively for Arduino boards,
such as the Arduino Nano board, often used to create a "Sensor
for blindness by utilising Arduino." These are some of the
main arguments in favour of using the Arduino IDE for this
project:

The Arduino integrated development environment (IDE) is
designed to be simple, especially for newcomers. It is easy to
start constructing projects because of the straightforward
interface it offers for authoring, generating, and submitting code
to the board.

The Arduino network is a sizable and active online group of
people who help one another out with things like programming
and guidance. This makes it simple to connect with others who
are interested in "Sensor for blindness by using Arduino" and to
get insight from their work and experiences [10].

Cross-Platform Compatibility: The Arduino IDE is
compatible with various operating systems, including
Windows, Mac, and Linux. This facilitates the development and
testing of code across a wide range of platforms, which is
especially helpful when creating devices for a wide range of
consumers with varying requirements and tastes.

Libraries and Example Code: The Arduino IDE comes with
several resources and example codes that may be used to begin
developing projects rapidly. While constructing a "Sensor for
blindness by utilising Arduino," which incorporates several
sensors and functions, these libraries and examples might be
helpful since they cover various sensors and functions.

Free and Open-Source: Anybody who wishes to use the
Arduino IDE may do so since it is an open-source and free
software platform. Because of this, it is an excellent option for
those who need access to high-priced software, such as students
and hobbyists.

The Arduino IDE is a suitable option for creating a "Sensor
for blindness by using Arduino" as it is simple to use, has a large
user base, is cross-platform compatible, offers APIs and
examples, and is free and open-source. Because of these
characteristics, the platform is ideal for creating tools that may
help people with visual impairments [13].

D. Power Source and Portability

The “Blind Gloves” operates utilising a rechargeable
battery, guaranteeing a prolonged lifetime and reducing the
need for frequent battery changes. The choice to use this power
source aligns with our objective of maximising the device's
sustainability and usability [22].
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E. Enclosure Design

The components are housed inside a lightweight, ergonomic
casing focusing on user-friendly operation and comfort. When
considering design components, it is essential to consider
portability, ease of access to controls, and durability that can
withstand regular use [12], [23].

IV. RESULTS

The assessment of the "Blind Gloves" gadget included a
thorough user inquiry aimed at evaluating its efficacy, user-
friendliness, and dependability in different settings. The
research included a heterogeneous group of individuals with
varying degrees of vision impairment who were assigned the
job of navigating through various indoor and outdoor
environments.

The article consists of three implementation parts:

The first part is about detecting the obstacle, but when
detecting it, it alerts by issuing sounds, and the closer it gets to
the obstacle, the faster the sound is issued.

Fig. 1. Detector Part

The glove's right side (Fig. 1) is fitted with electronic
components on the palm side. This part of the glove would
contact objects and be used to sense the environment directly
through tactile sensors and other proximity technology. The
positioning of the components suggests that this side of the
glove is designed to interact with the immediate surroundings
and provide haptic feedback to the user.

The glove in Fig. 2 has the ultrasonic sensor attached. You
can identify it by the two cylindrical caps that are typical of
ultrasonic distance sensors. These sensors emit ultrasonic
waves and then receive the waves that bounce back from
objects, allowing the device to calculate the distance to nearby
objects. This technology is often used in various applications,
including assistive devices for individuals with visual
impairments, to help detect obstacles in their path.
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The glove in the figure is equipped with various electronic
components that could be part of an Arduino-based sensor
system designed to aid in the safe mobility of people with visual
impairments. The system likely uses sensors to detect obstacles
and provide feedback to the user through haptic, auditory, or
other sensory feedback methods, enabling them to navigate
their environment more safely.

Fig. 2. Ultrasonic Detector Part

The components visible on the glove suggest it can capture
and process information about the surroundings and then
communicate it to the user intuitively. For example, a
microcontroller on the glove can be programmed to interpret
sensor signals and translate them into feedback. If these
components are properly configured and the glove is
programmed correctly, it could be a practical assistive device
for individuals with visual impairments.

The ergonomic placement of sensors and feedback
mechanisms on the glove allows users to receive important
sensory information about their environment while keeping
their hands unoccupied for other tasks or aids.

With such a device, a person with visual impairments could
gain greater independence and safety in mobility. Integrating
this technology with existing aids could enhance the user's
ability to detect obstacles, navigate surroundings, and move
confidently in various settings. The hands-free aspect is critical
as it ensures that the users' reliance on their traditional aids is
not compromised but complemented by the additional sensory
feedback the glove provides.

Fig. 1 and Fig. 2 illustrate the device's impressive ability to
identify various barriers accurately. The system achieved a
detection rate of 95% for common obstacles such as poles,
walls, and stairs. The accuracy rates were significantly
influenced by low-hanging items, objects in a horizontal
position, and objects with irregular forms. More precisely, the
accuracy rates were 92%, 88%, and 90% correspondingly, as
seen in Fig. 3.
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Evaluation of "Blind Gloves"” by Envirenment and User Group
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Fig. 3. Performance Evaluation of 'Blind Gloves' in Diverse Environments

The second part of the project is to issue a vibrator after
detecting the obstacle. In the project, we placed the vibrating
motor under the hand, i.e. the handle, so that the sense of
movement is faster and more robust than anywhere in the body.

i : T

/.'—l

Fig. 4. System Circuit

Fig. 4 illustrates that the device had a maximum operating
range of four meters, allowing users enough time to react to any
reported obstacles. The accurate identification within this range
was made feasible due to the sensitivity of the ultrasonic sensor,
which guaranteed its dependability in various spatial situations.

The flowchart presents a comprehensive outline of the glove-
based blindness sensor gadget, emphasising its prominent
characteristics and the advantages it gives to users. The graphic
is designed to highlight the device's ergonomic features and
practical benefits, including its hands-free operation that
complements the usage of conventional aids such as white canes
or guide dogs. Below is a comprehensive explanation of the
flowchart:

‘ Sensors on Fingertips ‘ ‘ Vibrating Motor on Palm ‘ ‘ Allows Simultaneous Use of Traditional Aids |

l 1 | l

| Detects Obstacles ‘ ‘ Provides Tactile Feedback ‘ | Processes Sensor Data ‘ l Enhances Mobility and Safety

Fig. 5. Visually Impaired Glove-Based Sensor
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The feedback mechanism, an essential component for the
gadget's hands-free operation, alternates between vibrations and
auditory cues based on the surrounding environmental
conditions. The participants complimented this adaptive trait
since it offered flexibility and improved perception in many
circumstances. Algorithm 1 (Fig. 6) controls the transition
between modes, which also illustrates the criteria for mode
selection based on ambient noise levels and user preferences.

Start

!

Initialize System
I
Sel up sensor and molor pins
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Setup Phase

Trigger
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Return Time
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Distance
/’I\‘
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Activate Alert Deactivate Alert
syetem system

Vibrate mator and sound alarm Turn off motor and alarm

Alert Phase Standby Phase
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Fig. 6. Algorithm for an Arduino-Based Ultrasonic Blindness Assistance Sensor

At first, the maximum distance at which impediments could
be seen was fifty cm. The calculation of this parameter was
Based on pre-study calibrations, aiming to strike a fair balance
between the system's usability and the speed at which it provides
warnings and alerts. The personalisation threshold is explicitly
defined in the Algorithm 2 (Fig. 7) inside the programme
options. Users can modify this threshold based on their comfort
levels and the distinct attributes of their surroundings.

There are many ways to experiment, such as ours, and hours
serve people with special needs who have lost their sight in some
cases. Acases according to previous studies, the device is placed
in different places of the human body, including the hand, head,
foot or stomach, and so in our project, we did something It is
different, which is placing it in the palm in order to facilitate the
matter and avoid some problems that occur during detection,
including alerts when there is no obstacle in the front or any other
direction.
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The use of Arduino technology in creating a detector for the
visually handicapped has shown encouraging outcomes. The
sensor was developed to identify potential roadblocks and alert
the user via audible cues, enabling more secure and comfortable
navigation. The sensor has been shown to have effective and
dependable obstacle-detecting capabilities in testing.

The sensor's ability to see obstructions far away, even in
cluttered settings, is a significant selling point. The device's
ultrasonic sensor is sensitive enough to identify obstructions
from a distance of several meters, making it ideal for usage in
the great outdoors. The acoustic feedback “Blind Gloves” also
gives users precise information about the identified impediments
so they can confidently plan their routes.

The sensor has shown to be helpful in situations where
conventional mobility aids like canes or guide dogs may be less
successful, such as in densely populated or otherwise
complicated areas. Customers felt safer and more in command
while using the sensor, and several said that it aided them in
avoiding obstacles and finding their way through previously new
areas.

It was also determined that the sensor was portable and
straightforward, making it suitable for various applications.
Because of its mobility and simplicity of use, it is ideal for those
who, like commuters or students, may need to move between
different venues during the day.
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The sensor's dependency on auditory input is one of its
significant flaws. Although this is a great way to convey the
message to people with visual impairments, it may only work for
some. It may be challenging for those with disabilities, such as
hearing loss, to utilise the sensor to its full potential. There is a
need for more outstanding studies into potential feedback
techniques that better serve these consumers.

The sensor's price is another drawback. Indeed, the device's
components are reasonable, but building the sensor from scratch
takes knowledge of computer programming and electronics,
which may be beyond the skill set of some potential users. In
addition, the equipment may need regular maintenance and
upgrades to keep working effectively over time.

The use of Arduino technology in creating sensors for the
visually handicapped has shown encouraging outcomes. It is a
lightweight, straightforward "Blind Glove" with reliable
obstacle-detecting capabilities. As such, it may help the visually
impaired move about more freely and independently, especially
in congested or unfamiliar settings. Solutions to the device's
current drawbacks and approaches to expand its user base should
be investigated in further studies.

V.  DISCUSSION

Integrating Arduino technology into "Blind Gloves" has
resulted in a substantial development in assistive technology for
those with visual impairments. This analysis aims to evaluate the
advantages, disadvantages, possible areas for improvement, and
overall effectiveness of the "Blind Gloves" method concerning
other systems discussed in academic literature.

The "Blind Gloves" are a groundbreaking invention that
combines ultrasonic sensors for detecting obstacles with a
wearable design. This method offers a hands-free alternative to
conventional assistive tools, such as computer vision-based
navigation systems [13] and intelligent canes [7]. It has a greater
level of natural understanding. In contrast to the "InWalker"
smart cane, the "Blind Gloves" improve spatial awareness
without requiring the user to manipulate them manually [7].

Similarly, previous researchers Zhou [4]and Srivastava &
Singh [5] have investigated mittens integrated with ultrasonic
sensors. The "Blind Gloves" stand out in the market because its
innovative design integrates user-friendly features with prompt
and decisive feedback. The employment of Arduino technology
enhances their attractiveness, given the versatility and ease of
use of Arduino in developing tailored solutions [10].

The main advantage of the "Blind Gloves" is their ability to
provide immediate and precise tactile feedback on the proximity
and positioning of objects. Khan [6] and Li et al. [23] have
undertaken studies highlighting the importance of this attribute
in improving the mobility and safety of visually impaired
persons in different environments. The integration of tactile
information in assistive technology is growing, and the haptic
feedback offered by the mittens aligns with this trend [17, 20].
Moreover, the "Blind Gloves" can be used by a larger group of
people and are cost-effective and customisable thanks to
Arduino technology [10].

Despite its benefits, the use of "Blind Gloves" is constrained
by many restrictions. Establishing a straightforward and
cohesive user feedback system is a significant endeavour. When
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designing and evaluating tactile feedback, it is essential to
consider user experience. Research shows that the usefulness of
tactile feedback might differ significantly across persons [5, 17,
24]. Although Arduino technology provides many customisation
opportunities, its long-term maintenance and durability may
provide difficulties [10].

Future generations may include potential enhancements to
the user interface and feedback mechanism of the "Blind
Gloves". To make it more accessible to a broader range of
persons with different preferences and sensitivities, one possible
method is to provide customisable vibration patterns and
intensities [3, 25]. Gonzalez-Lorence et al. [26] and Masud et al.
[11] suggest that a more thorough method for identifying
obstacles might include analysing the incorporation of other
sensor modalities, such as LiDAR or infrared.

The "Blind Gloves" signify a significant breakthrough in
assistive technology. Combining ultrasonic sensors with
Arduino technology presents a novel approach for detecting
obstacles and navigating without manual interaction. Their
effectiveness and attractiveness to a wide range of users will be
significantly enhanced by continuous refinement and user-
centred design principles, yet they show great potential. With the
progression of assistive technology, the significance of gadgets
like "Blind Gloves" will increase in aiding those with visual
impairments to achieve autonomy and improve their overall
well-being.

VI. CONCLUSION

At the beginning of the work, we designed the project to suit
each category of people. Then, we installed all the components
of the project, writing and modifying the programming. During
that period, we faced several problems with modifying the code
and downloading the necessary libraries for the project. At first,
the project did not work correctly because there was no match
between the programming and the selected ports. The bug was
fixed, and the device worked thoroughly and smoothly without
any problems.

In this article, we give a review of methods used to identify
vehicles via the use of optical sensors. Many distinct strategies
are viable, each of which depends on the range. Single-approach
methods either have accuracy problems or need a lot of computer
power. Reliability and robustness are the current requirements
for ADAS systems. In order to increase robustness and
dependability, fusion approaches began to get increasing
attention.

It is important to note that the study's stated goal of
developing and implementing an intelligent walking paw for
people who are blind was already wholly met. The Smart Paws
serves as a foundational platform for the next generation of
assistive technologies that will enable blind people to traverse
both indoors and outdoors securely. It works well and is
reasonably priced. At a distance of three meters, it produces
excellent results for identifying obstructions in the user's path.
This system provides a quick-response navigational solution at
a cheap cost, reliability, portability, low power consumption, and
robustness. The equipment is hard-wired with detectors and
other hardware, yet surprisingly lightweight. The range of the
ultrasonic sensor may be extended, and a technique for
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calculating the speed of oncoming obstacles can be implemented
by adding wireless communication between the system's
components. Blind and visually challenged individuals in all
poor nations were at the forefront of our minds as we created this
powerful solution. The “Blind Gloves” built in this study can
only detect obstructions and wetness. This instrument cannot
determine the existence of holes or the kind of obstruction.
Ultrasonic sensors, Arduino Uno, and other devices that utilise
audio instructions to warn the user of what is in his course of
movement may thus be used to create better “Blind Gloves”. For
increased practicality, a vibrator might be installed. More
improvements will be made to improve the system's
functionality. They include GPS tracking to pinpoint the user's
location and a GSM modem to relay the information to a loved
one or caregiver. For flexible handling, it should also accept a
broad range of grips.
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