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Abstract: A ‘hand gesture’ based easy to operate navigation mechanism using the wireless technology in the
form of wheelchair control system is presented in this work. This work proposes an integrated approach for
detection, tracking and recognition of hand gestures in real time. The approach uses acceleration technology
to establish a reliable medium of human-machine interaction for the movement control of an intelligent
wheelchair. The remote-control facility up to 60 meters and obstacle avoidance technology provided for
additional comfort during navigation task for elderly or disabled people. The wheelchair motion is controlled
by employing Arduino microcontroller interfaces with accelerometer sensor, motor driver unit, and edge
detection sensors. The designed system was tested with five experiments by two subjects independently.

Index Terms -Tracking and recognition of hand gesture, Intelligent wheelchair and motor drive

Introduction

The wheelchair is one of the most commonly used assistive devices to promote mobility and enhance quality
of life for people who have difficulties in walking (e.g. a person with spinal cord injuries resulting in
quadriplegia or paraplegia, muscular dystrophy, etc). Wheelchair mobility opens up opportunities for
wheelchair users to study, work, and engage in social activities and access services such as healthcare. In
addition to providing mobility, an appropriate wheelchair benefits the physical health and quality of life of
the users by helping in reducing common problems such as pressure sores, progression of deformities and
improves respiration and digestion. To ensure effective mobility, wheelchair users need a wheelchair which
fits them correctly and meets their specific needs. However, statistics show that about 10% of the global
population, i.e. about 650 million people have disabilities and of these, some 10% require a wheelchair. It is
thus estimated that about 1% of a total population, or 10% of a people with a disability, need a wheelchair,

i.e. about 65 million people world wide.In addition, it was estimated that in 2003, 20 million of those requiring
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a wheelchair for mobility did not have one. There are indications that only a minority of those in need of

wheelchairs has access to them, and of these very few have access to an appropriate wheelchair.

LITERATURE SURVEY

[1] AMUNDSON JS Over the years, several approaches, gesture and chain-based control mechanisms,
have been proposed to help physically disabled people reduce their level of dependence on others for
movement. An image-processing-based approach has been proposed to control a wheelchair. This
approach relies on image processing to recognize a gesture.

[2] A MURAKA M.SRIDHARAN AND KUPIERS The proposed approach is easy to handle and
operate by users. However, it requires wired controller to perform the operation, which makes it
unreliable and difficult to use. A gesture-based wheelchair approach has been proposed in to control a
wheelchair using hand movements for disabled people. The proposed approach uses the MEMS sensor
connected to the hand and 3-axis accelerometer with digital output (12C), which detects and converts
and gestures to the 6-bit digital values. The main drawback of this approach using a remotely controlled
system, is that the manner of holding the remote control may inconvenience users.

[3] SHILPAGULATI . BENJAMIN KUPIERS The work seeks to create a personal assistant that lets
consumers engage with home appliances via speech and A smart wheelchair prototype based on hand
gesture control has been proposed to help disabled people control a wheelchair. Many wired hardware
components are required in this prototype, which makes it inconvenient for users. A model for a hand-
gesture-controlled user interface has been presented in to control a wheelchair using hand movements
by using an accelerometer sensor. The main drawback of this model is its low accuracy.

[4]MARHIC .B makes the model inapplicable for users with low confidence. In-addition, wired devices
such as a global system for a mobile communications (GSM) modem are required, making the use of the
model more difficult for the elderly and physically disabled people. A hand-gesture-based approach
using a touch sensor for users to control a wheelchair effectively has been proposed in Ref. 7. This
approach however uses a wired hand gesture hardware component, which makes it difficult for the
elderly and physically disabled people to use. the authors proposed a hand-gesture-based approach to
control a wheelchair.

[5] L.JOSEFESSONAND P This approach relies on the use of the global positioning system (GPS) and
GSM to identify locations, which makes it unreliable to use in noisy environments. The hand-gesture-
based approach that uses Raspberry pi and image processing techniques to control a wheelchair has been
proposed in This approach relies on an image processing technique and a USB web camera to recognize
gestures. The main drawback of this approach is that it is difficult to handle and operate by users, and it
requires a wired web camera to perform the operations. An accelerometer-based-gesture approach has

been proposed in to control a wheelchair using GPS and GSM navigation.
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[6] R.GHODSSI ,P LIN in this approach, a wheelchair component should be transmitted to a control
room and the location of the user is determined by a navigation application. the authors presented a
framework to help people who cannot walk owing to physiological or physical illness. The proposed
framework involves the use of computer-controlled wheelchairs, which will be unfamiliar to the elderly
and physically disabled people. A model for a hand-gesture-wired-controlled user interface has been
presented in this model uses an accelerometer sensor to control the direction of a wheelchair using hand
movements.

[7] R.C. SIMPSON The main drawback of the proposed model is that the transmission control is wired,
making it difficult for users to handle and operate. the authors developed hand-gesture-based methods
to control wheelchair movement using MEMS and acceleration technologies. The main drawbacks of
these methods are their non-cost-effectiveness and difficulty to use and operate because they are
unfamiliar to the elderly and severely physically disabled people. A gesture-recognition-based approach
has been proposed to control a wheelchair using an android application.

[8] MAZIDI A smartphone and a connection should be used to control a wheelchair. Using the touch
screen of the smartphone, the user has to choose the direction specified within the four quadrants on the
screen, which is difficult for users to use. the authors present a hand-gesture-reorganization approach
using a real-time tracking method and a hidden Markov model that introduces the hand gesture
reorganization system to recognize continuous gestures before a stationary background. In this approach,
the motion of the object gives important and useful information for object localization and extraction.
However, to recognize the gesture, the complexity is higher and the accuracy is lower, so it is not
beneficial and not compatible with the users.

[9] HARPIT SINGH A visual-based human—machine interface (HMI) solution has been proposed in
Ref. 20 to control a wheelchair by head gestures, which were recognized by detecting the position of the
nose on a user’s face. The proposed approach is uncomfortable and not applicable to all users, which
requires constant shoulder or neck movements. The head of the user should always be within the range
of the sensor; otherwise, the user cannot control the movement of the cursor., the authors presented an
approach using closeness matching to detect hand motion, whereas in the authors presented a method
that utilize a strategy for signal coordination the utilization of the ARM 11 Raspberry pi and Zigbee
module. Another approach that uses wearable hand gloves to capture hand movement to control a
wheelchair has been proposed in the authors described their work on gesture reorganization applied to
wheelchair control. In this case, gestures are recognized through a three-axis accelerometer

.[10] ASEBRANDT ,SUSANNE AND AGNETASTA wheelchair is such a type of mechanical device,
which is used by the elderly patients and the people who are physically unable to move properly due to some
kind of accident or neural disease. Most of the electric wheelchairs used in Bangladesh are imported.
Moreover, these wheelchairs are above the level of affordability of most common class people here in
Bangladesh due to higher cost. Several works have been done in the wheelchair design project with various

techniques to design low-cost version. But those techniques are not efficient enough and not much affordable
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in terms of cost and complexity. Previously a wheelchair concept that presents a control-method to maneuver
a motorized technology wheelchair

[11] REN C.LUO , TSE MIN CHEN ,CHI -YANG HU AND ZU In 1953, invented the electric-powered
wheelchair. He worked for the National Research Council of Canada, to assist injured veterans . But this chair
had no extra safety intelligent systems that could make the life of the operator easier. Many research works
have been presented since then and there are different versions with different technologies of wheelchairs
what we see today in the market such as eye movement control, voice control, electromyogram signals (EMG),
electroencephalogram (EEG),

[12] YOSHINORI KUNOTL AND YOSHIAKI SHIRATI Tongue controlled and joystick-controlled
technologies [4]. But not all of them are available in Bangladesh except for a joystick-controlled wheelchair.
Along with the higher buying and maintenance costs, there are some other drawbacks to those types of
wheelchairs. For controlling the wheelchair through eye movement, there would be a screen always in front
of the operator/patient. The wheelchair won’t move without the perfect detection of the movement of the
eye/eyelid [5]. In a voice-controlled wheelchair, the wheelchair is being operated by the voice command
through a speech processing system. However, in a real-life environment, noise around the user may mix with
the user’s speech. This may make the operation of this device difficult in noisy environments.

[13] DONALD P.MASSA 1t In 1953, George Klein first invented the electric-powered wheelchair. But this
chair had no extra safety intelligent systems that could make the life of the operator easier. Many research
works have been presented since then and there are different versions with different technologies of
wheelchairs what we see today in the market such as eye movement control, voice control, electromyogram
signals (EMG), electroencephalogram (EEG), Tongue controlled and joystick-controlled technologies But
not all of them are available in Bangladesh except for a joystick-controlled wheelchair. Along with the higher

buying and maintenance costs, there are some other drawbacks to those types of wheelchairs.

[14] S.FIORETTI T.LEO AND S .LONGHI For controlling the wheelchair through eye movement, there
would be a screen always in front of the operator/patient. The wheelchair won’t move without the perfect
detection of the movement of the eye/eyelid In a voice-controlled wheelchair, the wheelchair is being
operated by the voice command through a speech processing system. However, in a real-life environment,
noise around the user may mix with the user’s speech. This may make the operation of this device difficult in
noisy environment.

[15] PIE JIA ,HUOSHENG H HU,TAO LU KUI YUAN In a voice-controlled wheelchair, the wheelchair
is being operated by the voice command through a speech processing system. However, in a real-life
environment, noise around the user may mix with the user’s speech. This may make the operation of this device
difficult in noisy environments. might even cause undesirable accidents due to misinterpretation .

[16] RAJESH KANNANMEGALI NGAM ,RAMESH NAMMILY NAIR Moreover, different people
have different accents which could create difficulties for the processor while processing a user’s speech who
is a native speaker [6]. To control the wheelchair with the tongue the user has to wear a headset. A magnetic
pallet is placed within the headset of the user to touch the pallet with his tongue to use tongue-controlled

wheelchair. Patients with the oral disease should not be using such devices. Sensors that are being used to
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detect command of the user through tongue may have short longevity due to being continuously touched by
saliva [7]. Practical solutions of these problematic issues have been tried to solve by proposing this hand
gesture-controlled wheelchair.

[17] PROF .VISHAL V.PANDE It’s an Arduino based standalone platform. Hence the power consumption
by this device is less. The reasonable cost of production is useful for the handicapped persons and can easily
be controlled by the hand gesture of his own. Moreover, if any difficulty occurs in the patient control system
or any authorized person wants to control the wheelchair it can be done by the Bluetooth and the location of
the wheelchair can be determined through IOT based network. The following sections of this paper describe

the design principle, the sensors used and the overall functionality of the proposed system.

METHODOLOGY

Gesture Recognition Technology Utilize sensors such as cameras, depth sensors (like LIDAR), or wearable
devices (like gloves with sensors) to capture and interpret hand gestures accurately. Machine learning
algorithms or computer vision techniques can then recognize these gestures and translate them into control
commands for the wheel chair .Fall Detection System Incorporate sensors, accelerometers, or gyroscopes to
detect sudden changes or unusual patterns in the wheelchair's orientation that indicate a potential fall. These
sensors should seamlessly integrate with the gesture recognition system. Algorithm Development Develop
algorithms that can discern between intentional hand gestures used for controlling the wheelchair and
movements indicative of a fall. This requires training algorithms to recognize specific gestures while also
distinguishing them from accidental or irregular movements that might occur during a fall. Control Mechanism
Connect the gesture recognition system to the wheelchair's control system, enabling it to respond to recognized
hand gestures A wheelchair has to be created to control the direction using hand gesture movements. The
objective of this project is to develop a smart wheel chair which sense the Gestures of the hand to run the
wheelchair. Here two sections are included, one for the transmitter block and other for the receiving block.
Both sections need to be designed and implemented separately. Accelerometer Is used as the sensor to detect

the tilting of the hand, which in turn transmit the signals though the RF modules.
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