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ABSTRACT 
Objective: Healthcare is a major concern, globally. To monitor and send an alert message to the peer group of the patients when 

they are in an emergency situation so that their life can be saved. Method: The proposed system helps to improve the quality of the 

patient’s life and also safeguard in case of an emergency situation. This is done along with a wearable sensor and a mobile device 

which displays the data as well as sends a message to the concerned people. Finding: The sensors have several IC`s that collect 

information about the user`s health and stores them in a local buffer after transmitting it to the device. This sensor can either be 

pasted to the wrist or worn as a cap on the finger. It keeps a track of the person’s vital signs such as pulse rate, body temperature, 

blood pressure, sugar level etc Application: The sole purpose of the system is health care. It can communicate to the doctorif any 

abnormal readings are detected; so that precautions can be suggested by the doctor. Systems can also be designed to send 

responses automatically and getting feedback to the patient. 
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INTRODUCTION 

A single wearable sensor keeps tracks of the pulse rate and produces a display to the end user like the 
patient as well as the doctor associated with the patient1. While producing a display to the patient and the doctor 
there may be a chance of distortion in the quality of the image or loss of certain data. So the proposed system 
produces an efficient way to help the patients in emergency. To be precise, this method of retrieving the signals 
posses a greater value for diagnosing and providing a cure for several heart diseases [1-3]. 

With the advancement in the technology of M2M systems and their communication over wired and wireless 
networks, we are able to design sensors that consumes lower power as well as light weighted in nature at a low 
cost[4,5] These sensors act like an ECG or PPG and provide a dynamic, actual or precise view of the patient’s 
heart condition. This occurs during normal daily routines and also in cases of emergency situation like higher 
systolic pressure, stress6, anxiety, diabetes and depression [7,8]  

As the values are recorded, it supports the doctors with their daily routines and treatments for the patients. 
This increases the efficiency among the doctor and his patient7 and thereby decreases the cost for health care. In 
addition to this, continuous and prolonged monitoring and recording of signals helps in early detection of rare 
and abnormal diseases and health issues, thereby providing a greater potential to improve the life expectancy of 
the patients  

In 2014 [9] had proposed paper which describes a method that binds a web application and an android 
mobile application, to provide remote exploration services. This system had made the use of a web server, 
database and an android mobile phone which supports GPS functionality [12,13]. With the help of this system 
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we can access our android mobile phone even if it not next to us. The data fetched from the phone includes 
contacts, call logs, SMS logs and current location of the mobile. Thus the system offers a very promising 
solution for organizations which are in need of a secure flexible and cost-effective remote access methodology 
using android phone. 

Had described[10] a paper in 2014 which shows an archetype of Automatic machine for perfect health aided 
solution that uses the help of a mobile and Internet protocol version 6 and approaches in a Radionics sensor 
network to analyze the health conditions of patients and afford most adequate services. The system uses 
wearable sensor which sense the heart condition of the patients. Then these biomedical signals are processed 
with the help of prolonged network associating IPV6 technique and mobile technology. This analyzed data aids 
doctors for better monitoring of their patients. 

In 2014[11] had presented an idea of Location based services on Smart phone through the android 
application. Location based services assist us with exact geographical position of a mobile phone in order to 
provide the mobile clients personalized services according to their current location. When the sends the request 
through the application, the LBS system fetches the data from geographical database and other related databases 
through the mobile network and delivers it to users mobile phone. In [14] had proposed paper which describes 
the use of mobile computing devices in hospital or clinical applications to enhance patient care. They had 
created a product which benefits the doctor foe analyzing patient details and ECG reports on mobile devices.  
The major advantage about the product is increased security and cross platform support. But it also has a pitfall 
like connectivity problem and loss of mobile devices. 

[15] In 2014 had published a paper which proposes an idea for mobile health care system in case of 
emergency scenario. Here smart phone resources are collected from the patient located in a remote place and 
these resources are processed. In order to provide privacy they have made use of attribute based access control 
and privacy preserving scalar product computation technique. Thereby authorized users alone can monitors the 
patient data and intimate them with the nearby hospital list and first aid tips. 

In [16] came out with an idea that combines android mobile and ipv6 techniques in a wireless sensor 
network to monitor the health condition of patients. They have made use of different sensors for measuring heart 
rate, blood pressure, hemoglobin and temperature. Visualization module of the server program graphically 
displays those biomedical signals on android mobile devices used by both patients and doctors in real time. 
Dynamically, a low power wearable sensor measures the health parameters and wirelessly transmitted to the end 
users. 

[14] had proposed a paper which makes use of 9 different sensors to monitor the state of the patient in real 
time in order to subsequently process the data for the use of medical analysis. The information gathered are sent 
using connectivity options like Bluetooth, zigbee, Wi-Fi, 3g, GPRS. Those sensors are used to gather 
physiological parameters like pulse, spo2, body temperature, ECG, glucometer, galvanic skin response, blood 
pressure, patient position, EMG. The retrieved data are stored in the cloud and visualized in real time through 
mobile or a laptop.   

In [15] described a paper which says about automatic switching of profiles in a mobile phone based on their 
locations. In GPS enabled android devices, the location manager fetches the coordinates of the device through 
forward geo coding method from GPS satellite. Using these coordinates the users name and address is retrieved 
from GPS server db. Once after getting those details the android app checks it with the user given details and 
changes the profiles accordingly. 

[16] Presented a paper for ECG based estimation of respiration frequency when the patient is under stress. 
The series of rotation angles, obtained from least squared loop alignment is subject to power spectral analysis 
and estimation of the respiratory frequency. It describes a powerful approach to estimate the respiratory 
frequency from exercise ECG’s and requires no additional equipment. 

[17] a paper that makes use of Bluetooth and mobile messaging services with low cost hardware equipment. 
Communication between a mobile Smartphone and the ECG and the temperature acquisition apparatus is 
implemented using Bluetooth. an infrared temperature sensor was integrated with a three electrode ECG signal 
circuitry in a module that communicates with mobile Smartphone via Bluetooth. Application software running 
on the Smartphone was developed to receive the signals[18-22]. 
 
2. Proposed system: 

Rapid use of mobile technology has given rise to mobile healthcare. With mobile health care systems, 
monitoring patients is not restricted to homes or hospitals. Instead Medical users are monitored each and every 
moment with the wearable body sensor networks over smart phones. In this Mobile Healthcare system the 
medical user’s health information is gathered by the pulse detector sensor networks and sent to android mobile 
system. The android mobile device gets patient current location and send to his neighborhoods and doctors. 

The existing system says that pulse sensors are used to obtain the patient’s heart pulses and provide a 
display to them as well as to the doctor who is in charge for them. But providing a display alone is not enough 
as the patient may be in emergency situation at times where he needs help. So the proposed system has an 
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advantage of helping the patients by sending a message to the doctor as well as to the relatives. This message is 
sent according to the numbers saved dynamically in the database. Not only a message but also the location of 
the user is sent to the doctor and relatives as an URL by automatic switching on of mobile data and GPS (Figure 
1). 

 
Fig. 1: Proposed System Structure 
 
2.1 Module list: 

� Authentication Module 
� Sensor Module 
� Location Module 
� Alert Message Module 
� Map View Module 
� Auto Responsive Module 
 

2.2 Authentication Module: 
There are certain programs that grant users access to a system. They make use of authentication to verify 

each other's identity. Historically, each program had its own way of authenticating users. So in this system 
initially the patient while installing the app must enter certain details like phone numbers to which message has 
to be sent, and whether this has to be sent normally or through any mode like messaging app. 

 
2.3 Sensor Module: 

The pulse sensor is used to obtain the pulses from the patient and convert them into a digital format so that 
it can be easily displayed on the mobile screen of the patient as well as the doctor. This will help the doctor to 
keep a permanent record of the user’s health. But the database has to be periodically updated by the patient 
which is a tedious process. 

 
2.4 Location Module: 

In this module the location of the user, who is under critical condition is fetched by getting the geographical 
coordinates of that location with the help of satellite. Once getting the coordinates, the location is easily 
obtained from the GPS server database. After identifying the location, it also searches for hospitals nearby and 
displays it in the map if found. This makes use of two algorithms namely  

 
(i) Location based algorithm 
(ii)  Nearest neighbors’ algorithm 
 

2.5 Location Based Service: 
Location-based Services are one of the fastest growing areas of computing. There is an increasing demand 

for accuracy and quickly determining the position of a mobile at lower cost. Location-based applications are 
becoming popular and that provide the user with information based on their location. This system describes 
about different techniques proposed for locating the users. An algorithm is then derived for deciding the best 
method based on user requirements. The Algorithm dynamically deactivates different positioning technologies 
and only activates positioning methods with least energy consumption. The Algorithm can reliably and 
accurately determine (Figure 2) 
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Fig. 2: K-Nearest neighbors Algorithm 

 
K-Nearest neighbors Algorithm: 

In pattern recognition, the k-Nearest Neighbors algorithm (k-NN) is a non-parametric method used for 
classification and regression. In both cases, the input consists of the k closest training examples in the feature 
space and the output depends on whether k-NN is used for classification or regression. 

In k-NN classification, the output is a class  
Membership. An object is classified by a majority vote of its neighbors, with theObject being assigned to 

the class most common among its k nearest neighbors (k is a positive integer, typically small). If k = 1  
Then the object is simply assigned to the class of that single nearest neighbor.In k-NN regression, the output 

is the property value for the object. This value is the average of the values of its k nearest neighbors. 
 

2.6 Alert message module: 
The pulse rate of the user is consistently monitored. If it is found that there is decline or sudden rise in 

pulses, the alert message module gets activated and it displays an alert message immediately. This alert is 
accompanied with a beep and voice message. The alert prompt shows a message displaying the condition of the 
user along with YES and NO buttons. If the user interacts with the prompt and clicks one of the buttons, 
corresponding action is taken immediately. Otherwise the prompt waits for few seconds and if there is no 
interaction during that interval the prompt automatically triggers the location module. 

 
Map View module: 

In order to provide the user with knowledge of the area currently being located in an emergency situation, 
the map view module gets the location details from the location module and then depicts it with the help of 
Google maps. Using Google API’s, map is displayed on the mobile screen indicating the location of the user and 
hospitals nearby. 

 
2.7 Auto Responsive module: 

This module is basically a response module which automatically sends a message or any other form of 
responses to the corresponding phone numbers saved in the app. To be more precise, when the user gets into an 
unconscious state, then this module waits for about ten seconds in order to state the emergency situation of the 
patient. After ten seconds this module sends a message to the doctors and relatives regarding the emergency 
situation. 

 
3. Experimental Analysis: 

This android app is developed using Android Google API 1.5 or higher, Android development Tool(SDK) 
plug-in, Eclipse 3.4 or higher, Sun JDK 7 or higher. The purpose is to display the data from the sensor as well as 
acts as an interface with the user in sending a message along with the location. This does not consume more 
power i.e. in general an android app runs in the background process and uses more energy in a mobile phone. 
But here there are provisions for turning on and off in the app.  (Figure 3) 
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Fig. 3: Home screen showing the app. 
 
Initially certain practical tests have been conducted to measure the performance of the wireless medical 

diagnosis system. To be more precise, the author was made to wear the sensors on his wrist and real time 
monitoring was performed for about ten minutes. Now the wireless connectivity node present on the sensor that 
is placed on to the user body collects the data and transfers to the gateway. Further these data are stored in a 
buffer. (Figure 4) 

 

 
 
Fig. 4: Sensor attached to the wrist of the user. 

 
The gateway helps in providing an ipv6 communication where these data are transferred to the doctor in 

connection with the patient and also stores in the server. The patient also has ability in viewing the data. 
That appears in both analog and digital format. So, when the pulse rate of the patient either decreases below 

the normal level or increases above the normal level then a prompt message appears to the patient. (Figure 5 , 6 
and 7) 
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Fig. 5: UI showing the pulse rate in mobile        

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 6: Registering the numbers during installation of app 

 

 
 
Fig. 7: Prompt message requesting whether the image has to be sent or not 
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Incase if the patient is in an unconscious state, then the prompt message waits for a time period of about 10 
seconds providing an alarm. Then automatically the message will be delivered to the saved numbers. (Figure 8) 

 

 
 
Fig.  8: Prompt message showing that the user is unconscious 

 
The message will be attached along with the position of the patient. This is done by turning on the GPS and 

mobile data automatically. The position of the patient will be given as an URL in the message. (Figure 9, 10 and 
11) 

 
 
Fig. 9: Prompt message showing that the user is conscious 

 

 
Fig.  10: Database image with the numbers stored 
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Fig. 11: Working model of the sensor 

 
Conclusion: 

Human life is very valuable and hence it must be protected at all cost. So the proposed system serves as a 
fundamental requirement for saving the human life. The future enhancement will be the usage of android wear 
which can be clubbed with the android mobile. When this is done then there is no need of external sensors in 
order to detect the pulse rate. This android wear not only detects the heart pulse but also other parameters like 
blood pressure, stress level, cholesterol etc. Another enhancement is the transmission of messages at zero cost or 
through any other message app. 
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