
International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-4, Issue-3, Mar.-2016 

Health Monitoring in Remote Areas Using WBAN 
 
1 

HEALTH MONITORING IN REMOTE AREAS USING WBAN 
 

1RISHABH KUMAR, 2JETENDRA JOSHI, 3PRAKHAR AWASTHI, 4SIBELI MUKHERJEE, 5DIVYA 
SARA KURIAN, 6SANYA MITTAL, 7BHUMESH BIRDI  

 
1,2,3,4,5,6,7Department of Computer Science and Engineering, NIIT University, Rajasthan, India 

 
 
Abstract— With the increasing success of Wireless Sensor Network(WSN) and RFID technologies using this theory 
continues to set a milestone, but as far as the Medical Areas are concerned these technologies are still lacking in such 
domains. This is the domain where the part of Body Area Network comes into play. WSN is one of the effective technology 
which can be used in the advancement of medical fields and applications. This technology can be used vastly in the future 
advancements of e-health and thus helping remote areas in an effective manner and can even track patient's condition from a 
far distance. This leads to an independent living of a hearing or vision impaired person without even caretakers. With an 
advantage comes a disadvantage, similarly is the case with the mentioned technology of Body Area Network. Due to this 
emerging technology, the demand for hospitals , doctors and clinics are getting reduced.  
Also there is a danger for leaking the Patient Information leading to manipulation of any personal information. Thus, keeping 
all the constraints in mind we have designed this paper to make the Body Area Network effective ,compiling the 
technologies and bringing it all over to remote controlled sensors as well as securing the data transmission and thus securing 
the patient's information to a good extend. 
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I. INTRODUCTION  
 
With the increasing population and urbanization, 
mankind tends to head towards an unhealthy lifestyle 
resulting in diseases such as diabetes, heart attacks 
and hypertension. These chronic ailments slowly 
dominate the body and many people do not have 
access to health centres and proper medical attention. 
Also, the rate at which these diseases are occurring is 
greater than the number of health centres ready to 
provide assistance. It is important that a patient gets 
enough medical care even if doctors and hospitals are 
out of reach. This can happen in cases such as floods, 
calamities and people staying in deserted/ rural areas. 
By creating an economically and geographically 
feasible solution through technological 
advancements, people can get help without having to 
take any stress about the cost and reach of the 
available treatment. 
 
According to [12], the role of electronic health care is 
an important part of Wireless Body Area Network. 
Apart from devices available in hospitals, there is a 
requirement for devices which can be easily available 
at a person’s doorstep. In [1] the author has explained 
how Wireless sensor devices cater this need as they 
have the capability of mobility along with 
transmission of data. Therapeutic and diagnostic 
functions can be monitored and a treated sooner.  
 
These sensors can be internally or externally attached 
to the body and can indicate whenever an odd 
condition or an abnormality strikes the body through 
an alarm, reminder, etc. The internally placed sensors 
once configured cannot be changed in future. The 
abnormal conditions (pH change, heart attack, blood 
pressure, cancer, etc.) after being detected can be sent 
over the wireless channel in the form of processed 

data to any health caretaker. The caretaker can then 
take care of the patient’s condition by sending across 
a certain treatment or prescription through the same 
wireless channel. The role of these devices doesn’t 
end here. Even after a treatment is given, the device 
can trustfully be set to an option where it will keep 
reminding the patient of his medicine timings, 
lifestyle routine, etc. 
 
Suppose a situation where an aged person is staying 
alone and independently at home and he suddenly 
suffers a heart attack. The person won’t be able to 
move or go to the hospital; neither will any neighbour 
or relative be aware of this incident. In this case, the 
sensor device on the body of the patient will detect the 
heart attack and transmit the issue in the form of a 
phone call on an alert to the hospital. The location of 
the person will be detected through GPS and an 
ambulance will be sent immediately. Similarly, this 
can be helpful for a person wanting a body diagnosis. 
The data can also be sent through an app on a Smart 
phone and the doctor can prescribe treatment through 
the same application. Featuring another use, after the 
treatment is prescribed; the device can be placed on a 
box containing capsules. When it’s time to have the 
medicine, the amount of dose will be popped out of 
the box and a reminder for the same will be sent to the 
patient through an alarm. 
 
This treatment can be modified according to a 
person’s need. If a person is deaf or blind, the alert 
can be sent through vibrations in a device which the 
person can wear as a ring or a smart band. The paper 
has been divided into 6 sections. In Section II we 
have discussed about the related works, where we 
have explained about the works previously done. In 
Section III we have described the problem 
formulation for which we have proposed a solution. 
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In Section IV we have explained about the patient 
monitoring and system design in which we have 
discussed about the architecture of the system and 
also discussed about the process and where it is 
applicable. The proper working of the system is 
explained in Section V. We have discussed about the 
future works and concluded our paper in Section VI.  
 
II. RELATED WORK 
 
A number of research works have been proposed in 
the area of WSN and also the concept of Big Data 
was also used. According to [5], in recent years the 
concept of e-health has emerged which has helped 
people in digitalized treatment. As given in [4], the 
sensor nodes or the motes collect data from the 
environment and then it transfers it to other 
intermediate nodes. This is a simple and handy 
process and not that expensive. As soon as any 
abnormal condition occurs, a message is sent through 
mobile. When the risk increases then e-solutions are 
taken care of and the ambulance is sent to the location 
of the person. Here the doctor is updated with the 
patient’s profile and medical history and the ways of 
avoiding any risk.  
 
The communication between the patient and the 
doctor/ caretaker is divided into priority. For e.g.: If a 
person is having fever and the other person gets a 
heart attack then the person who got heart attack will 
be given priority and steps would be taken 
accordingly.  
 
According to [9], Wireless Sensor Networks (WSN) 
has been popular in the news in recent years and is 
expected to flourish further in fields like: cyber 
security, underwater sensing, privacy control, etc. 
 Mobile IP protocol is used when the home network is 
informed by the foreign network about a care of 
address where the user’s device’s packets will be 
sent. Location independent routing of IP datagram is 
allowed on the internet by the mobile IP protocol. 
 
Ignoring its current location, a mobile node is 
identified by the address it is associated with (home 
address). The feature of mobile IP is that it specifies 
how a datagram are routed to the mobile node 
through the tunnel by the home agent, and also how a 
mobile node is registered with its home agent. 
 
In [21] the author suggests that in order to track a 
target, the sensor nodes within the range of the target 
can sense the target and are kept in an active mode, 
whereas the rest of them are kept in an inactive mode. 
This enables conservation of energy at the same time. 
A group of sensors is required to be kept active as the 
target may be mobile and it would be mandatory to 
monitor the target continuously. The amount of 
sensors that need to be kept active depends upon how 
fast the target is moving. CODA or Continuous 

Object Detection And Tracking Algorithm for 
Wireless Sensor Networks is a widely used algorithm 
for the same. 
 
The author in [7] has used RFID readers to 
manipulate working objects by mounting them on 
hand gloves.This was done for activity recognition. 
 
The author in [3] and [17] proposed wireless sensor 
network architecture for smart home care that has the 
crucial elements of each of the future medical 
applications like:  
 
- Wearable sensors, 
- Assistance to the old and chronic patients, 
- Long term, Real time, remote monitoring. 
 
The author in [2] and [19] used the sensors and 
pervasive computing infrastructure to help the staff 
identify when elderly patients actually need 
assistance, such as when one becomes restless and 
could not sleep in the night and wander here and 
there. The paper aimed at front line delivery. 
 
In [22] the author has focused on Biometrics to 
identify and verify the patient by certain 
characteristics. This technique was useful in terms of 
security as it ensured data integrity, confidentiality 
and proper authenticity.  
 
But our paper proposes a much better way to ensure 
security. This is possible by using a mobile which has 
an in-built sensor that could sense the fingerprint and 
ensure if the person is the actual patient or not. 
In [23] the author has explained about various 
environments where the sensor networks can be used 
and which proved to be of an important use in the e-
health sector. An infrastructure named Ayushman 
could collect data. Software was also designed to 
collect data from people who live in remote areas.  
 
But our paper talks about the way people who live in 
remote areas can actually consult doctors while being 
away from the hospital. It has allowed the interaction 
of doctor and patient by using a mobile app. In 
today’s world Smart phone is handy and mostly 
everyone knows about its features and applications. 
Therefore it helps a patient to get primary treatment. 
 
The paper [24] aims at giving help to elderly by the 
data generated by the sensors. Then this data is sent 
to the medical servers and caregivers. 
 
But our paper focuses on giving help to not only 
elders but physically challenged people with 
alternative ways to alert them about their medication 
and the intelligent pillbox automatically pops correct 
dosage of medicine for the patient to have.  The data 
is shared between a doctor and patient only and it is 
stored in the cloud. 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-4, Issue-3, Mar.-2016 

Health Monitoring in Remote Areas Using WBAN 
 
3 

III. PROBLEM FORMULATION 
 

It is a common problem of all patients to forget about 
taking their medicines on time. Most of the times they 
don’t remember which medicine to take at what time. 
In this case it becomes difficult for the doctor to 
supervise the patient’s recovery by remote 
monitoring. Is there any intelligent hardware 
available to alert the patients as well as the guardian 
to take the medicine dosage properly on time? 
 
IV. SYSTEM ARCHITECTURE 

 
 To solve such a problem, we are proposing a model 
of Intelligent Pillbox – a device which automatically 
reminds the patient about their medication.  
System Design: The hardware of our system consists 
of a Motor Controlled Pill Box. Here the box contains 
the PIC microcontroller (PIC16F877A) which 
controls the motor that dispenses the medicine after 
daily monitoring of the patient as prescribed by the 
doctor.  
 
The backbone of the system is Body Area Network 
(BAN) and Personal Area Network (PAN) which are 
maintained by a gateway node. At the application 
level when an abnormal situation is encountered, it is 
taken care of by the caretakers who get a message 
through the app which has been made keeping in 
mind, the progress of the patient. An emergency 
situation is tackled by the alarm produced by the 
mobile device which notifies the needful person as 
given in figure 1.  

 
Figure 1: The working of the Intelligent Pillbox System. 

 
The scenario of the following sub-system: 

 
1) Body Area Network Subsystem: It helps to 

connect different nodes which can be sensor 
and actuators that are located internally or 
externally of a human body. According to [6], 
it is widely spread over the whole body of the 
human and the motes communicate with each 
other. These sensors can quantify different 
biological functions. By this network the 

patients’ lives become easy, accurate and 
faster. 

2) Personal Area Network Subsystem: It 
comprises of all IT devices interconnected 
together in a range of an individual. For e.g. it 
can be mobile, laptop or P.D.A. Nowadays 
wireless technologies are mostly preferred. 
Intelligent Pillbox Subsystem: According to 
[18] , features of the intelligent pillbox are as 
follows: - 
 The medicines pop out of the box 

according to the dozes prescribed by the 
doctor after the checkup. An alert is sent 
on the phone for the same. 

 For physically handicapped people; like 
the ones who are deaf/blind, a smart band 
can be worn on the wrist which will 
indicate the alert in the form of vibrations; 
which can be felt. 

3) Gateway to Wide Area Network: Security 
gateway is the platform which provides us a 
secured communication between the backbone 
and the application. It also prevents the 
network from congestion, by managing the 
transfer of data. The gateway provides context 
awareness which helps in choosing a suitable 
network through which the proposed data can 
be sent securely. This security is mainly 
handled by the subsystem gateway. It should 
process the data which comes from the verified 
identity of the source and it makes sure it is not 
a modified patients’ data.   
Security: According to [11],[13] and [14], the 
scheme which we have proposed in this paper 
consists of keys which protect gateway attacks. 
It also provides us with a solution which 
prevents any middle way attack, fake data 
injection and session keys.  
It also contains a RFID tag that helps in 
collecting data by operations which are battery 
free with the help of low cost tags.  
 

4) Wide Area Network: Wide Area Network 
connects different equipment from remote 
areas that are located in diverse areas to 
connect with the areas from all over the globe. 
Even if there is a malfunction in the Personal 
Area Network then it allows the data to be 
stored in the cloud which can be restored when 
the devices start functioning properly. 

5) End User Health care Monitoring 
Applications: The interface the health care 
centres uses are secure and protect the personal 
concerns of a patient and maintain a standard. 
The user interface of the application is 
expandable and user-friendly. It is the most 
important part of the system which allows data 
to be collected and then an action is delivered 
in response to the data. The processing of the 
data can be done by using processing 
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algorithms. The graphical user interface is used 
to identify real time problems by identifying 
vital signs during emergency.    

 
According to [16], there can be three types of 
patients:  
 

1) Children and Acute ill people: These 
particular groups of patients consist of 
young aged people who are unable to take 
care of themselves. For e.g. those people 
who need to be told about their dosage.  

2) Aged and Permanent disease struck: 
According to [8] the ones who are not 
comfortable in moving from one place to 
another, so they prefer this technology so 
that they can be diagnosed even when they 
are sitting at home. 

 
People living in remote areas: According to [20] they 
usually live in the outskirts and they are not able to 
avail the hospital facilities. From those areas they can 
consult with the specialized doctors of dignified 
hospitals. 
 
The types of caregivers: 
 

1) Caretakers: This group consists of people 
such as the parents, and helpers of baby, 
children, and aged people.  

2) Professionals: They are the trained 
professionals, physicians or other staffs 
from the health care centre who monitors 
the emergency situations and deals with it 
accordingly. 

 
V. SYSTEM WORKING AND PATIENT 
MONITORING 
 
The working of our pillbox is described in this 
section with steps that helps in monitoring the patient 
and as well as understand it properly. 

 
Step I: Doctor and patient download the app on their 
smart devices as discussed in [10] and register 
themselves for further use. Patient applies the sensors 
on the body – anywhere and at any time.  The sensor 
then collects data, said to be the full body diagnosis 
which is processed into the app and saved. The 
working of the system is given in figure 2. 
 

 
Figure 2: Working of the system 

Step II: A particular doctor nearest to the patient’s 
location is detected and the diagnosis is sent to him. 
The diagnosis is compared to the standard ranges. If 
the patient’s readings are within the normal range, the 
reading is shown with a green light, else a red light, 
indicating that the patient needs attention.  The doctor 
can go through the same and prescribe medicines if 
needed, via a sms alert which is shown in figure 3.1 
and 3.2. 
 

 
Figure 3.1: Doctor- Front Panel (Normal condition) 

 

 
Figure 3.2: Doctor- Front Panel (Abnormal condition) 

 
Step III: After the dosage and timing of medicine is 
saved on the patient’s dashboard, the SMS alert is 
shown on the patient’s device whenever it is time to 
take the medicine as shown in figure 4. 
 

 
Figure 4: First sms alert on patient’s mobile 

 
Step IV: If the medicine is not consumed within one 
hour of the SMS alert, another warning message is 
shown. If the patient again fails to abide by the 
prescription; an alert is sent to the doctor, and the 
concerned caretakers are contacted through the app as 
sown in figure 5. 
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Figure 5: Sms sent to the caretakers/ Relatives 

 
Step V: If the entire diagnosis is normal and a sudden 
change in the patient readings occur, say, the blood 
pressure rises unexpectedly, in that situation the 
doctor alerts the patient instantly as shown in figure 
6. 
 

 
Figure 6: Sms alert by the doctor to the patient 

 
CONCLUSION AND FUTURE WORKS 

 
The automatic pillbox which has been described in 
this paper has made the work of the doctors much 
easier.It even helps the patients to take their 
medicines in a timely manner. It alerts the patients to 
whenever there is an emergency. Along with other 
patients it also serves physically disabled people who 
cannot visit the hospital frequently. The e-
prescription helps to keep record of the patient’s 
medical  information. It s better than the paper – 
based concept. It helps the doctor to access their 
patient’s report from anywhere. The only thing 
required to keep the pill box activated is to keep it 
charged and keep it connected with the internet. 
Researchers have worked a lot to emerge different 
application of WSN and it has made the life of 
researchers and patients life easier.  
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