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Abstract— The objective of this paper is to study different 

Methodologies which make use of different wireless 

Technologies for sending data of patient to the Healthcare. 

Healthcare can be provided via a variety of methodologies. 

There is a fast increase in demands of daily monitoring. This 

is motivating homecare solutions. Thus there is a need to 

assimilate more and more sensing and data processing 

capacities with on-site diagnosis and projection. Persistent 

healthcare is thus the need of the hour especially for Chronic 

Patients. The patient’s health record is conventionally 

maintained on paper. This results in huge documentation 

and also wastage of papers. Patients undergoing long term 

treatments need to take care of their medicine dose time to 

time. This becomes tedious in daily hectic schedule. This 

paper gives idea about previous researches and their 

findings. 
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I. INTRODUCTION 

According to the estimates from the European Heart Failure 

Association, 26 million people worldwide suffer from 

Chronic Heart Failure (CHF).It is also estimated that these 

values will increase of about 25% before the year 2030.CHF 

represents an important medical, social and economic 

problem [3]. At the age of 40 the lifetime risk of developing 

CHF is 20%, while the greatest part of population affected 

by CHF is more than 65 years old, with an annual ratio of 

new cases that reaches 6.5% over the population older than 

85 years [4]. Since CHF patients need periodic vital signs 

monitoring, the in-hospital based healthcare services 

currently provided result in a large number of re-

hospitalization. In elderly people, CHF represents the most 

common cause of hospitalization with a consistent negative 

impact on the quality of life of both patients and their 

relatives. In addition to impairing the quality of life, 

frequent re-hospitalizations lead to the congestion of 

specialized structure and have a heavy impact on the 

financial sustainability of Health Systems [1]. 

Thus, an almost continuous monitoring of the vital 

parameters, allowing early diagnosis, can reduce the re-

hospitalization of CHF patients with consequent 

improvement in their quality of life and with social and 

financial benefits for the Health System. In this context, 

home telemonitoring systems that could be used in full 

autonomy by patients themselves, may have an important 

role to improve the quality and the cost efficiency of the 

healthcare in the CHF segment [2]. 

II. DIFFERENT APPROACHES 

A. Microcontroller–Based Wireless Telemonitoring 

System[5] 

 
Fig. 1: Block Diagram of Client Unit & Server Unit 

In this type of architecture, A microcontroller is interfaced 

to the wearable sensors to collect the data from these 

devices, process them, store them and feed them to a 

transmitter. A high performance RF Module Tri-Band 

GSM/GPRS 900/ 1800/ 1900 MHz transmitter and receiver 

were then used to Wirelessly transmit and receive the vital 

sign data from the micro-controller to the consultation unit, 

dedicated application is required to manage the follow of 

SMS messages from the Mobile and display the Values, 

location  of the patient. 

B. Intelligent Medication System [6] 

The system includes an intelligent medicine box, which 

works as a traditional medicine container such as a drawer 

of cabinet, and also as a "medicine supervisor", in daily 

monitoring. The system includes the following 

functionalities. 

1) Medicine Stock: The Box can register, record, query 

and statistic all medicine utilities automatically by 

reading the RFID tags on them. It includes Patient's 

Information, Prescription Details, Medication Records, 

Date and Time, Doctor Information, and Feedback 

buttons. 

2) Medication Alarm: The Box can send a reminder to the 

patient about the time of medicine e.g. by flashing on 

the screen, loud sound or music from the speakers, 

flashing of lights, etc. 

3) In the main window of the demonstration software will 

display Patient's Information, Prescription Details, 

Medication Records, Date and Time, Doctor 

Information, and Feedback buttons with highlight and 

large font size, which makes them clearer for users with 
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poor eyesight. The primary entity (tables) of the 

Medication Database (MDB) is where all prescription 

and medication information is well organized. Firstly, 

when a new prescription is issued in hospital. 

Corresponding records are added in by dispatching one 

prescription into the external memory. Secondly, when 

user opens the MBox, a timely dose list that should be 

taken today is retrieved. Communication link includes 

GSM communication system security. The prescription 

are to be entered using the Visual Basic software and 

then sent via GSM to the Patient Number. The 

corresponding data of the patient is fed here by the 

hospital’s staff only corresponding box drawer of the 

box will open to help him to know that the dose be 

taken. Also the loudspeakers help him to know about 

the amount of dose to be taken. 

 
Fig. 2: System Block Diagram 

1) Advantages 

 Looking at the availability of components, the less 

complexity and very less power consumption. 

 The system tries to replace the conventional paper work 

management and documentation in the hospitals with 

the help electronics. In short it supports the eco-friendly 

concept by reducing the use of papers. 

 The system utilizes the existing Telecommunication 

infrastructure, thus no new investments are needed. 

These facts make the service easy and inexpensive. 

 Authentication is provided by means of RFID cards to 

the patients. 

 Simple touch screen and display used to make the 

system user friendly. 

C. Wireless Health Monitoring System Using Client-Server 

Architecture 

 
Fig. 3: System Block Diagram 

System comprise of a compact wrist worn device on patient 

hand, network connected with web server and mobiles via 

internet as shown in fig. Wrist worn device consists of 

various sensors, microcontroller and GPRS kit. It allows the 

transmission of any or all of the health parameters of patient 

in every 15 sec to the web server. The parameters are: blood 

pressure, body temperature, heat rate, and oxygen saturation. 

The design of the wrist worn device is very flexible in 

nature,so that future processing and memory upgrade can be 

achieved simply by software changes. The hardware is 

implemented with Win AVR complier that produce object 

code in machine language are directly dumped into AT 

Mega 8 bit Microcontroller. Also multichannel analog-to-

digital(ADC) convert’s boost up the data signal for high 

bandwidth second –generation (2G) networks. The 

connection between wrist worn device, web server and 

mobile uses the GPRS, which allows bidirectional data 

transmission. 

Php (Hypertext pre-processor) based Web server 

contain MySql database, predication and graph generation 

logic. Web application displays generated graph of all four 

medical parameter of patient’s medical record. It also 

displays predication on patient health condition in future. 

Mainly it consists of doctor message sending module. 

Algorithm: The initial analysis starts with a 

comparison of measured values with predefine values.Based 

on the results of this analysis, four different scenarios are 

possible. 

 Normal: It indicates that all medical parameters of 

patient are fine. 

 Error: A re-measurement is performed. 

 Emergency Situation: If any one or all values are 

diverted from predefined range, then wrist worn device 

send alert message to doctor and caretakers mobile. The 

doctor’s then perform a detailed analysis of all data & 

further steps are taken. 

Web server can stored all medical data of patients 

in MySql database called Patients log. Php server runs 

predefined medical algorithm called CHECK MEDICAL-

PARAMETER 

1) Algorithm 

ALGORITHM: CHECK MEDICAL-PARAMETER 

Step 1: Receive patient’s parameters from the wrist worn 

device. 

Step 2: Compare received patient medical values to 

predefined Value, and assigns a risk factor accordingly. 

Step 3: Prepare graph to reflect the patient health parameter. 

Step 4: Auto generate the predication for patient health 

condition in next 24 hours based on the average values 

derived from the all values stored in patient database. 

Step 5: If generated predication show high risk in future, 

then only it send alert message to doctor to avoid any 

unusual situation in future trough web Sms provider. 

Step 6: At the same time, it display graph and predication 

values on web application. 

As shown in diagram below this procedure is 

carried out continuously for accurate results.  
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Fig. 4: Web Server Operations 

Predication module execute median filter algorithm to 

generate predication values. 

2) Client –Server Application 

The client application resides in wrist worn device provides 

continues remote monitoring, visualization, transmission 

and receiving of messages to the server and mobile. The 

server is centralized web server, take care of remote analysis 

of incoming medical data of patients and if receiving values 

exceed the predefined threshold then automatically the 

message will be forwarded to doctor, family friends which 

indicate emergency situation. Web server is also responsible 

for displaying graph, predication logic on web application. 

Client application is develop using C# and the server is 

designed using Php language. Database is designed using 

MySql. General packet radio services are used for wireless 

connection between client and server. 

3) System Test Results 

Measurement of wrist worn device is erroneous in two 

situations: the wave form could not be detected, e.g. too 

much noisy in the environment and when patient cannot 

properly placed sensor on body. In calculating predication 

results, such erroneous results were excluded from 

consideration. 

a) Measurement Results: An investigation of the blood 

pressure data showed 70 % accurate. Due to noise some 

results showed deflections and were appeared many 

times. This may result in some cases that they are 

insufficient for this system to be used with confidence 

in a clinical environment for measuring blood pressure. 

Further work is going on to overcome this system. 

b) Feedback from questionnaire: This system was found 

80% comfortable. 

D. Wireless Health Monitoring Application using Mobile 

Devices[7] 

A smartphone based wireless healthcare monitoring system 

(WHMS), provides real time online information about 

medical status of a patient In addition alarming and 

reminding messages about the patient health status can also 

be sent to patient mentors for necessary medical diagnosis 

and advising. The  system consists of sensors, a data 

acquisition unit, smartphone, and the LabView program.  

The system is able to display, record, and send 

patient’s physiological data. Moreover, it also supports 

Internet connectivity so that the healthcare professionals can 

monitor and access patients’ data from anywhere of the 

world at any time. The patient is equipped with biomedical 

sensors, which transform the changes in the monitored 

physiological quantities into electronic data that are 

measured and recorded. The LabVIEW program assists 

monitoring and displaying the data.Careful design of the 

hardware and software components of the system is able to 

fulfill any further requirement of the users. 

The system operation  is completed in five Main steps- 

 Connect the circuit 

 Input readings to smart device 

 Analyzing data via Labview software 

 Displaying and saving outputs 

 Publishing outputs 

Two different  Techniques  to implement the  system- 

In the first technique we connect the sensors 

attached with the patient’s body to a transmitter unit 

associated with a ZigBee or GSM network. The transmitter 

transmits the data wirelessly to a receiver that is also 

associated with a ZigBee or GSM network.The receiver is 

connected directly to the USB port of a local monitoring 

unit (which is a Laptop with LabVIEW software).The local 

monitoring unit displays the final data. This first technique 

is illustrated in Fig. 2(a). 

In the second technique as shown in Figure 2(b) we 

connect the sensors attached with the patient’s body to a 

mobile device. The mobile device acquires the data from the 

sensors and sends them to a processor, which is running the 

LabVIEW software in it. The processor receives the data 

and performs the necessary analysis. It can display the data 

in an organized Graphical User Interface (GUI). The 

processor also saves the data in a worksheet associated with 

the Microsoft Excel program. Finally, it can publish the data 

in the Internet so that the healthcare professionals can 

monitor them from a remote location at any time. 

 
Fig. 5. Investigated Techniques 

1) Advantages 

 Minimized hardware by combining transmitter, 

receiver, and local monitoring unit in one device. 

 It saves the patients’ time and effort by reducing 

their back and forth travel to health clinics. 
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 It provides the patients with an opportunity to save 

their lives by sending them critical alarm message. 

 It also assists the healthcare professionals and 

relatives to monitor the patients from a remote 

location. 

2) Why Zigbee and Labview Combination? 

The combination of ZigBee wireless technology and the 

LabView software has made the system cost effective, 

scalable, reliable, and secured as explained below. 

ZigBee wireless technology is choosen because it 

has been optimally designed to provide some advantages 

namely low cost, low power, easy implementation, reliable, 

and high security. While implementing the system we 

consider several other wireless technologies namely 

Bluetooth, IEEE 802.11b, IEEE 802.11g, and UWB. The 

performance comparison of these technologies is presented 

in Table 1. The table shows that ZigBee wireless technology 

is a low cost and low power solution compared to other 

technologies. It is shown in Table1 that one can expect an 

extended life for the system because of the low power 

consumption of the ZigBee Technology. The transmission 

range of ZigBee is greater than Bluetooth, but it less 

compared to other technologies. Still, it is remarkable for a 

low power solution. 

 
Table 1: Comparison of Zig Bee with other technologies 

III. CONCLUSION 

By the literature review it is seen that Home Telemonitoring 

systems can be designed using different wireless 

technologies as per user demand . We have presented a 

review of few such systems. To date, the outcome of 

research efforts on Home care appears to be making a 

significant progress to find out more reliable and secure 

system. 
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