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Abstract— IoT has changed the evolution today by 

connecting things over the internet which provides 

transmission of data from one network to another without 

requiring human-to-human or human-to-computer 

interaction. IoT, being one of the trending technologies can 

also be implemented in health care monitoring systems, 

especially for the requirements of physically challenged 

people. The main objective of this project is to provide an 

automated system for quadriplegic patients. Quadriplegics 

are the persons who are not able to move any of their body 

parts. The wheelchair will work based on the movement of 

users head. Design and development of head movement based 

wheelchair is implemented using Accelerometer sensor and 

ESP8266 microcontroller and as well as users heart beat is 

continuously measured using heartbeat sensor if there is any 

abnormal means the alert will sent to the caretaker. The 

caretaker can also control the wheelchair through IoT. 
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I. INTRODUCTION 

In recent days, wheelchair with advanced features have been 

designed for physically challenged people to move around 

independently without any assistance. Our project is to make 

the quadupligics day-to-day life easier and more comfortable. 

And enhance real time health care monitoring system. 

     Quadriplegics are person who are not able to move any of 

their body parts. The reason for such decreased motion 

possibilities can be different age, stroke, arthirities, birth 

defects, etc. The wheel chair could be operated in any 

direction using the head tilt movements by the handicapped 

person. It stops when the person does not tilt is head in any 

direction and also when the obstacle is detected. The project 

describes a wheel chair for quadiplegics developed using the 

head motion and accelerometer sensor which is interfaced 

with DC motors. 

      The prototype of wheelchair is built using a ESP8266 

NodeMCU microcontroller. Chosen for its low cost, in 

addition to it is features of built in wifi module. The 

Ultrasonic sensor is used for obstacle detection and for health 

monitoring heart beat sensor is used. By using IoT, the status 

of the patient can be transmitted to caretaker in case of 

emergency. 

II. LITERATURE SURVEY 

There are many previous works carried out on smart 

wheelchairs to assist physically challenged people. These are 

a few of them which helped us to get ideas for current 

prototype. 

 In [1] they present an interface based on inertial 

sensors. This interface works based on the movements of 

head that provides continuous direction and speed commands 

to steer the wheelchair. It allows an initial null position of the 

head according to the null posture of the user. 

 In [2] they propose a model that in which the users 

can command the wheelchair based on eye blinks and head 

movement. It is also provided with the home appliance 

control. In which the wheelchair can be work in two modes 

namely wheelchair control mode and home appli control 

mode. The switching between the two mode is done using a 

toggle switch provided at the back of the head. 

 In [3] they propose a reactive shared-control system 

enables a semi-autonomous navigation of a wheelchair in 

unknown and dynamic environments. The purpose of the 

reactive shared controller is to assist wheelchair users 

providing an easier and safer navigation. The system 

implements three behaviours namely intelligent obstacle 

avoidance, collision detection and contour following. 

 In [4] they present an vision based interface system 

of an intelligent wheelchair. This system aids the people with 

various disabilities. The interface uses face and mouth 

recognition for severely disabled and automatic obstacle 

detection is implemented in this system. 

 In [5] they proposed an head gesture interface for 

electric wheelchair. The system is designed to help physically 

challenged people. In which the electric wheelchair to be 

operated by gestures such as head movements. The electric 

wheelchair operated using a stereo camera that recognizes 

head gestures. 

 Using the ideas listed in the survey we developed a 

wheelchair for quadreplegic patients with the following 

objectives. 

1) To provide mobility and independence to handicapped. 

2) Head tilting movement is used to give directions to the 

wheelchair. 

3) Heart beat sensor is used to monitor the patient's health. 

4) IoT is implemented for remote control of the wheelchair. 

III. IMPLEMENTATION 

A. Motors and Motor Driver 

The prototype wheelchair is implemented with a small chair 

and we use 60rpm motors to move the chair and 12V 

rechargeable battery is used to run the motors. 

POSITION MOTOR 1 MOTOR 2 

Forward Clock wise Clock wise 

Reverse Anti-clock wise Anti-clock wise 

Right Clock wise Anit-clock wise 

Left Anti-clock wise Clock wise 

Table 1: Truth Table Representing the Direction of Motor 

B. Microcontroller 

The ESP8266 NodeMCU is used to develop the wheelchair. 

NodeMCU is an open-source firmware and development kit 

that helps to build IoT products. It can also set up a network 

of its own, allowing other devices to connect directly to it. 
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The ESP8266 NodeMCU is used to control the device. The 

rest of the modules shown in the block diagram are controlled 

by the micro-controller. 

 
Fig. 1: Block diagram of proposed system 

 The accelerometer sensor is programmed to control 

the movement of the wheelchair and the remote control is 

established by using Blynk app. 

C. Accelerometer Sensor 

The MPU6050 sensor module used as accelerometer to detect 

angle of inclination along the X, Y and Z axis. The direction 

of the wheelchair is controlled through the head tilt activating 

a programmed accelerometer. The full scale range of 

accelerations are +/-2g, +/-4g, +/-8g, +/-16g.   

D. Heartbeat Sensor 

The heart beat sensor's one end is placed on the user's finger 

and the other end is connected to the micro-controller. Which 

continuously monitor the heart rate of the user. If there is any 

abnormal means then the alert will be sent to the caretaker 

through IoT. 

E. Ultrasonic Sensor 

The HC-SR04 ultrasonic sensor is used to detect obstacles. 

Which has four pins namely Vcc, Ground, Trigger and Echo. 

Vcc is connected to the +5V, trigger and echo pins are 

connected to the I/O pins of the micro-controller. If the 

obstacle is detected then the wheelchair moves in backward 

direction and stops. 

F. IP Webcam App 

An IP Webcam app is installed in the mobile phone to 

continuously monitor the patient. This app allows you to 

convert an android mobile into an internet camera. In case of 

emergencies the caretaker view the status of the patient using 

IoT. 

G. Blynk app 

Blynk is a platform that helps to control the micro-controller 

over the internet. The wheelchair can be controlled remotely 

by the caretaker with the help of blynk app. 

IV. RESULTS 

ESP8266 NodeMCU controls the functionality of all the 

sensors. For all the sensors program is written and dumped to 

the controller. The MPU 6050 Sensor detects the movement 

of the head and the signal is transmitted to the controller. The 

controller process the signal and enables the motion of 

wheelchair for its navigation. The ultrasonic sensors help to 

avoid the obstacles, using the environment information 

gathered during navigation. The heartbeat sensor 

continuously monitors the heart rate of the patient. IoT plays 

a majore role in collection of database, from the user. This is 

achieved by means of Blynk mobile app, which enables 

remote control of the wheelchair. 

 
Fig. 1. Emergency Alert in IoT 

 The above picture shows the emergency alert. The 

hearbeat sensor tat is placed on the patient's figer tip is used 

to continuously monitor the heart rate of the patient. When 

patient's hearbeat exceeds the normal resting heart rate then 

the controller sends an alert message to the caretaker through 

blynk mobile app. 

 
Fig. 2: Remote Control of Wheelchair using Blynk 

 After an emergency alert caretaker can control the 

wheelchair by using blink app. The above picture shows the 

screen where direction of the wheelchair is choosen. 

 The following figure represents the working model 

of head movement based wheelchair. 
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Fig. 3: Working Model of Proposed System 

V. ADVANTAGES & APPLICATIONS 

A. Advantages 

 User friendly. 

 It can be used in both indoor and outdoor environments. 

 Helpful for quadreplegic patients. 

 Reduces the manual work. 

 Reduces the physical strain. 

B. Applications 

 Monitoring device applications. 

 Remote control applications. 

 Hospitals. 

VI. CONCLUSION 

This paper presents the model of a wheelchair that is 

controlled by the head tilt movement. Accelerometer is used 

to identify the head motion. Patients health is continuously 

monitored by using heartbeat sensor if there is any abnormal 

means then the alert will be sent to caretaker through IoT 

using Blynk app. The caretaker can also control the 

wheelchair by using Blynk app. So, in case of any 

emergencies we can use remote control method. 
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