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Introduction 

Internet of things is defined as Things having 
identities and virtual personalities operating in smart 
spaces using intelligent interfaces to connect and 
communicate within social, environmental and user 
contexts. Where every object is connected to other 
objects. Every object is given a unique identity in the 
network. In simple terms, Internet of Things (IOT) can 
be defined as the wireless network of devices which 
are connected to each other to share information 
and data in order to communicate and produce new 
information so as to record and analyze it for future 
use. The Internet of things in the field of healthcare 
also plays a major role in providing ease to patients 
and doctors. It consists of a system that 
communicates between network connected systems, 
apps and devices that can help patients and doctors 
to monitor, track and record patients’ vital data and 
medical information. The combination of Raspberry 
Pi and IoT becomes a new innovation technology in 
healthcare system. Raspberry Pi is act as a small clinic 
after connecting these (Temperature, Heartbeat) 
sensors. Raspberry Pi is works as small clinic in many 
places. Raspberry Pi is collect data from sensors and 
then it transfer wirelessly to IoT website. And he 
proposed project enables physically challenged 
persons like paralytic patients or physically disabled 
patients. The particular project is useful for the 

patients where they can move their wheelchair in 
their own directions, without any third party’s help or 
support. In this project, there will be a wheel chair 
model as a robot model, which will contain an in-
built Raspberry Pi and Eyeball sensing system, which 
will do the functions like right, left, forward and 
reverse operations. The wheel chair is designed in 
such a way that it can move freely without external 
support or dependency. Through this feature the 
patients can enable movements of their wheelchair 
as per their desire.  

METHODOLOGY AND IMPLEMENTATION 

 

Fig1: System Architecture 

The proposed model can be divided into two parts 
that is first one is the IOT based health monitoring 
system and second is the Eye ball controlled 
wheelchair. To show the working of the two parts 
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separately we have used a slide switch that is when 
the switch is pushed upwards the model acts as 
health monitoring system and when the switch is 
pushed down the system acts as eye ball controlled 
wheelchair. The implementation of these parts is 
discussed below. 

Iot based Health monitoring system 

We have proposed a health monitoring system that 
is designed to monitor the patient automatically 
using IOT that collects the status information 
through these systems 

Which would include patient’s heart rate and 
temperature. This would help the doctor to monitor 
his patient from anywhere and also to the patient to 
send his health status directly without visiting to the 
hospital. Our model can be deployed at various 
hospitals and medical institutes. The system uses 
smart sensors that generates raw data information 
collected from each sensor and send it to a database 
server where the data can be further analyzed and 
statistically maintained to be used by the medical 
experts. 

In this paper we have temperature and heart beat 
reading results are monitored. These sensors signals 
send to the Raspberry Pi via amplifier circuit and 
because the signals levels are low. Raspberry pi is a 
Linux based operating system works as a small pc 
processor system. 

A.Temperature sensor: 

 

Fig2:LM35 

In this project we use LM35 temperature sensor to 
measure the temperature of patient. LM35 is a 
precision IC temperature sensor with its output 
proportional to the temperature (in oC). The 
operating temperature range is from -55°C to 150°C. 
The output voltage varies by 10mV in response to 
every oC rise/fall in ambient temperature, i.e., its scale 
factor is 0.01V/ oC. The output pin of the sensor is 
connected to the Raspberry Pi and it is programmed 
in such a way when the temperature increases above 

the threshold the buzzer connected to the Raspberry 
Pi should be ON. 

B. Heart rate sensor 

 

Fig3: Pulse sensor 

A person’s heartbeat is the sound of the valves in 
his/her’s heart contracting or expanding as they 
force blood from one region to another. The number 
of times the heart beats per minute (BPM), is the 
heart beat rate and the beat of the heart that can be 
felt in any artery that lies close to the skin is the 
pulse. The basic heartbeat sensor consists of a light 
emitting diode and a detector like a light detecting 
resistor or a photodiode. The heart beat pulses 
causes a variation in the flow of blood to different 
regions of the body.  When a tissue is illuminated 
with the light source, i.e. light emitted by the led, it 
either reflects (a finger tissue) or transmits the light 
(earlobe). Some of the light is absorbed by the blood 
and the transmitted or the reflected light is received 
by the light detector. The amount of light absorbed 
depends on the blood volume in that tissue. The 
detector output is in form of electrical signal and is 
proportional to the heart beat rate. 

The data pin of the sensor is connected to Raspberry 
Pi the sensor measures the heart rate every 30sec 
and first it is displayed in the LCD display and the it is 
stored in the cloud using the Iot module ESP8266. 
The cloud we use here is Thing speak open Iot 
platform with MATLAB analytics. 

Eyeball controlled wheelchair 

Our proposals importance is to serve all types of 
paralytic people to move freely to smaller distances 
inside their residence. This part of the system deals 
only eyeball detection using camera. To detect the 
eyeball we use Voila-Jones algorithm and for image 
processing MATLAB software is used. 

Voila-Jones algorithm 

The Viola–Jones object detection framework is the 
first object detection framework to provide 
competitive object detection rates in real-time 
proposed in 2001 by Paul Viola and Michael Jones. 
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Although it can be trained to detect a variety of 
object classes, it was motivated primarily by the 
problem of face detection. 

This approach to detecting objects combines four 
key concepts: 

1. Simple rectangular features, called Haar-like 
features. 

2. Integral image for rapid features detection 

3. AdaBoost machine-learning method 

4. Cascade classifier to combine many features 
efficiently 

A. Haar like features 

Haar-like features are digital image features used in 
object recognition. Haar like features are used to 
detect variation in the black and light portion of the 
image. Cascade function is trained from a lot of 
positive and negative images. It is then used to 
detect objects in other images. This computation 
forms a single rectangle around the detected face. 
Based on the color shade near nose or forehead a 
contour is formed. Some commonly used Haar 
features are: 

1. Edge feature. 

2. Line feature. 

3. Four rectangle feature. 

 

Fig: 4: Haar feature 

B. Integral Images 

Integral images are constructed by simply taking the 
sum of the luminance values above and to the left of 
a pixel in an image. Integral image is effectively the 
double integral of the sample image, first along the 
rows then along the columns. 

They are also known as summed area tables. Integral 
image is used for quick feature detection. The 
meaning of integral image is the outline of the pixel 
values in the original images. 

Adaboost machine learning method 

The AdaBoost learning algorithm is used to boost 
the classification performance of a simple learning 
algorithm. It ddone by combining a collection of 
weak classification functions to form a stronger 
classifier. It uses concept called Bagging that is 
procedure for combining different classifiers 
constructed using the same data set. It is an acronym 
for bootstrap totaling, an inspiration of consolidating 
classifiers is to enhance an unsteady classifier and a 
flimsy classifier is one where a little change in the 
learning set/characterization parameters creates a 
substantial change in the classifier. AdaBoost 
calculation chooses little components from the face 
that encourages quick and simple calculation .Unlike 
different strategies, AdaBoost calculation gives 
coveted locale of the protest disposing of 
superfluous foundation. The working model can in 
deciphered by utilizing neural systems This 
calculation kills confront applicants rapidly utilizing a 
course of stages. The course dispenses with hopefuls 
by making stricter prerequisites in each phase with 
later stages being significantly more troublesome for 
a possibility to pass. Applicants leave the course on 
the off chance that they pass all stages or bomb any 
stage. On the off chance that the competitor passes 
every one of the stages then just the face is 
distinguished. This process is shown in Fig5. 

 

Fig5: Cascade of stages. Candidate must pass all 
stages in the cascade to be concluded as a face. 

Implementation 

1) Image Acquisition: For Image Processing we are 
using Toolbox of MATLAB to detect the patient’s eye 
from web camera connected to computer with 
MATLAB program running on it. Then the Captured 
eye from web camera is processed using image 
processing toolbox in MATLAB. Then continuous 
motion of eye is captured in different frames which 
are used to control the wheelchair. 
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2) Eyeball Detection: The required condition for our 
algorithm was to continuously detect and analyze 
different captured video frames, based on which the 
motion of the wheelchair was determined. Some of 
the vital functions of Image Processing Toolbox 
implemented in the algorithm are as mentioned. 

a) Vision cascade object detector: Cascade Object 
Detector is 

a inbuilt function in MATLAB which uses the Viola-
Jones algorithm to detect the  face, eyes , nose, and 
other physical features of human body depending 
upon the aspect ratio of the objects. Object detector 
can detect object whose aspect ratio does not vary 
significantly. Objects whose aspect ratio remains 
fixed include faces, stop signs, and cars viewed from 
one side. It comes with several pre trained classifiers 
to detect the facial features. ’left eye CART’ was used 
as the trained cascade classification model to detect 
the eyeballs for the algorithm. The given 
classification string detects the left and right eye 
separately. 

b) bboxes: ’bboxes’ function was implemented to 
perform a multi scale object detection of the input 
image. 

This image processing toolbox function performs the 
task of detecting the upright human body using 
HOG (Histogram of oriented Gradient) features of 
the image. The output of ’Vision. Cascade Object 
Detector’ was used as a system object of this 
function in the algorithm implemented. When 
implemented in the code, the method returned M by 
4 matrix defining M bounding boxes, where M 
represents the number of detected people by the 
method, and 4 represents the 4 element vector, 
representing two dimensional coordinates along with 
the pixel width and height. 

 

 

Fig6: Flow chart 

3) Motor control: MATLAB, after processing the 
eyeball movement sends control signal to Raspberry 
Pi via serial communication. The serial 
communication occurs at a baud rate of 9600 bits 
per second. MATLAB is coded to transmit single 
characters in ASCII format. This character is then sent 
to Raspberry Pi using Zigbee transmitter wirelessly.  
The Zigbee receiver interfaced with Pi board receives 
the character and then Raspberry Pi decodes these 
signal and processes them as per the code and 
generates signals for L293D circuitry in order to drive 
the motors. L293D is dual H-bridge IC. It uses a 5V 
power supply to drive the internal circuitry and 

12V is connected to it for motor supply. 

 

 

Fig7: Detected face and eyeball 

EXPERIMENTAL RESULTS 
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Fig 8:  Graphical representation of Heart beat and 
Temperature 

The proposed health monitoring system is being 
deployed and testedover a patient. The patient is 
connected with the health monitoring system which 
consists of a heart rate sensor and a temperature 
sensor. The live graph of the patient’s heart rate and 
temperature is being monitored on a Thing speak Iot 
platform. The IOT device used here is Intel Galileo 
board. 

The ESP8266 Iot module uploads the data received 
by the sensors onto the database and statistical 
graphs are being plotted for further analysis and 
recording. Based on the character received by the 
Zigbee interfaced with the Raspberry Pi the robot 
moves accordingly that is left, right etc. 

 

Fig 9: Proposed model 

CONCLUSION AND FUTURE WORK 

The fundamental thought of the proposed 
framework is to give better and productive wellbeing 
administrations to the patients by executing a data 
cloud so that the specialists and specialists could 
make utilization of this information and give a quick 
and an effective arrangement. A wheelchair sham 
controlled utilizing picture preparing devices of 
MATLAB and the calculation which disentangles eye 
developments and makes an interpretation of them 
into movement. The code utilizes Viola-Jones 

calculation to identify eye highlights. For further 
expanding the extent of the venture, the spurious 
wheelchair case can be supplanted with a real 
wheelchair with a camera mount The code as of now 
written in MATLAB which utilizes PC in future we will 
do all the picture handling in the Raspberry Pi board. 
General this mechanical wheelchair displays a 
fantastic minimal effort, assistive automated 
innovation for the diversely abled individuals 
(particularly incapacitated patients) who have 
extremely limited appendage developments or are 
seriously impede. 
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