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Abstract— Technology plays the major role in healthcare not only for sensory device but also in communication, recording and 

display device. It is very important to monitor various medical parameters. Hence the latest trend in healthcare communication 
method using IoT is adapted. The Atmega328 micro-controller is used to communicate to the various sensors such as temperature 
sensor and pulse sensor. The micro-controller picks up the sensor data and send it to the network through Wifi and hence provide 
real time monitoring of the healthcare parameter for doctors. The data can be accessed anytime by the doctor. At the time of 
extremity situation alert message is sent to the doctor through GSM module connected to the controller. The project can also 
automatically change the dosage level by sending control signal when the doctor is not around the patient. Hence quick provisional 
medication can be easily done by the system. 
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I. INTRODUCTION 

1.1 OVERVIEW OF PATIENT MONITORING SYSTEM 
The population in the world is increasing day by day. This brings a need for more health care options. The senior 

citizens are easily vulnerable to chronic a disease, which requires proper medical care than the rest of the population. Recent 
statistics have placed heart disease as the leading cause of death in the, representing one in every four deaths. Atrial fibrillation 
(AF) is the most common chronic cardiac arrhythmia, resulted from abnormal electrical activity in the heart, affecting about 
0.4% to 1.0% of the entire population. Several risk factors for atrial fibrillation include high blood pressure, myocardial 
infarction or congestive heart failure. The normal sinus rhythm for most people is between 60 to 100 Beats Per Minute. 
Wireless medical monitoring represents a practice that involves remotely monitoring patients who are not at the same location 
as the health care provider. The change in electrical activity is seen under the following situation 

 Variation in ionic environment of the heart 
 A flaw in the conduction system of the heart 
 Damage to muscle fibres due to decreased blood supply 
 Several heart disease is detected by ECG 

1.2 PURPOSE OF PATIENT MONITORING SYSTEM 
Electrocardiography is an interpretation of the electricity activity of the heart over a period of time, as sensed by 

electrodes attached to the outer surface of the skin and recorded by the device external to the body. By the present technology 
only the continuous monitoring of the patient’s can be done. But in the proposed system dosage level can be automatically 
changed using DC motor. The devices interfaced with an Android application so that the heart rate and body temperature are 
monitored easily. The existing patient monitoring systems described above are fully dependent on proper communication 
between the server and the client. So it may arise several condition the server connection gets congested and patient’s situation 
is serious then it creates a problem to recognize the present situation of the patient. When this system comes into market as real 
time project, definitely patient’s with Cardio Vascular Disease(CVD) will be benefited because they can make self-diagnosis or 
remote patient monitoring can be done for physically handicapped and old aged persons. 
1.3 INTERNET OF THINGS 

The Internet of things (IoT) is the network of physical devices, vehicles, home applications and other items embedded 
with electronics, software, sensors, actuators and connectivity which enables these objects to connect and exchange data. 
Experts estimate that the IoT will consist of about 30 billion objects by 2020. The concept of an "Internet of living things" has 
been proposed to describe networks of biological sensors that could use cloud-based analyses to allow users to study DNA or 
other molecules. 
IoT in health care: The usage of the IoT in health care (the industry, personal health care and health care payment applications) 
has sharply increased across various specific Internet of Things use cases. At the same time we see how other health care IoT 
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use cases are picking up speed and the connected health care reality is accelerating, even if hurdles remain. Thus far, most IoT 
initiatives in health care revolved around the improvement of care as such with remote monitoring and telemonitoring as main 
applications. A second area where many initiatives exist is tracking, monitoring and maintenance of assets, using IoT and RFID. 
This is done on the level of medical devices and health care assets, the people level and the non-medical asset level (e.g. 
hospital building assets). More advanced and integrated approaches within the scope of the digital transformation of healthcare 
are starting to be used with regards to health data aspects where IoT plays an increasing role, as it does in specific applications 
such as smart pills, smart home care, personal health care, robotics and Real-Time Health Systems (RTHS).  
1.4 GLOBAL SYSTEM FOR MOBILE COMMUNICATION 

GSM (Global System for Mobile Communications, originally Groupe Special Mobile) is a standard developed by the 
European Telecommunications Standards Institute (ETSI) to describe the protocols for second-generation digital cellular 
networks used by mobile devices such as tablets, first deployed in Finland in December 1991. As of 2014, it has become the 
global standard for mobile communications – with over 90% market share, operating in over 193 countries and territories. 2G 
networks developed as a replacement for first generation (1G) analog cellular networks, and the GSM standard originally 
described as a digital, circuit switched network optimized for full duplex voice telephony. It may also refer to the (initially) 
most common voice codec used, Full Rate. GSM, together with other technologies, is part of the evolution of wireless mobile 
telecommunications that includes High-Speed Circuit-Switched Data (HSCSD), General Packet Radio System (GPRS), 
Enhanced Data GSM Environment (EDGE), and Universal Mobile Telecommunications Service (UMTS). The network is 
structured into a number of discrete sections’  
(a)Base Station Subsystem 

GSM is a cellular network, which means that cell phones connect to it by searching for cells in the immediate vicinity. 
There are five different cell sizes in a GSM network—macro, micro, pico, femto, and umbrella cells. The coverage area of each 
cell varies according to the implementation environment. Macro cells can be regarded as cells where the base station antenna is 
installed on a mast or a building above average in rooftop level. Micro cells are cells whose antenna height is under average 
rooftop level; they are typically used in urban areas. Pico cells are small cells whose coverage diameter is a few dozen meters; 
they are mainly used indoors. Femto cells are cells designed for use in residential or small business environments and connect to 
the service provider’s network via a broadband internet connection.  
(b)GSM Carrier frequencies 

GSM networks operate in a number of different carrier frequency ranges (separated into GSM frequency ranges for 2G 
and UMTS frequency bands for 3G), with most 2G GSM networks operating in the 900 MHz or 1800 MHz bands. Where these 
bands were already allocated, the 850 MHz and 1900 MHz bands were used instead (for example in Canada and the United 
States). In rare cases the 400 and 450 MHz frequency bands are assigned in some countries because they were previously used 
for first-generation systems. For comparison, most 3G networks in Europe operate in the 2100 MHz frequency band.  
(c)Voice codecs 

GSM has used a variety of voice codecs to squeeze 3.1 kHz audio into between 6.5 and 13 kbit/s. Originally, two 
codecs, named after the types of data channel they were allocated, were used, called Half Rate (6.5 kbit/s) and Full Rate (13 
kbit/s). These used a system based on linear predictive coding (LPC).  
(d)Subscriber Identity Module (SIM) 

One of the key features of GSM is the Subscriber Identity Module, commonly known as a SIM card. The SIM is a 
detachable smart card containing the user's subscription information and phone book. This allows the user to retain his or her 
information after switching handsets. Some operators will block this by allowing the phone to use only a single SIM, or only a 
SIM issued by them this practice is known as SIM locking. 
(e)Phone Locking 

Sometimes mobile network operators restrict handsets that they sell for use with their own network. This is called 
locking and is implemented by a software feature of the phone. A subscriber may usually contact the provider to remove the 
lock for a fee, utilize private services to remove the lock, or use software and websites to unlock the handset themselves. It is 
possible to hack past a phone locked by a network operator. 

II. LITERATURE SURVEY AND EXISTING WORK 

2.1 SURVEY RELATED WORK 
H. Demirkan[1] "A Smart Health care Systems Framework", cost-effective and sustainable health care information system 
relies on the ability to collect, process, and transform health care data into information, knowledge, and action. However, in 
implementing such systems, health care providers face many complex and unique challenges. The article proposes a systematic 
framework for conceptualizing data driven and mobile- and cloud-enabled smart health care systems. 
 
A. J. Jara, M. A. Zamora-Izquierdo, A. F. Skarmeta[2] "Interconnection Framework for m health and Remote Monitoring Based 
on the Internet of Things", Communication and information access defines the basis to reach a personalized health end-to-end 
framework. Personalized health capability is limited to the available data from the patient. The data is usually dynamic and 
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incomplete. Therefore, it presents a critical issue for mining, analysis and trending. For that reason, this work presents an 
interconnection framework for mobile Health (m health) based on the Internet of Things. 
 
Junaid Mohamed, AbhinavThakral, Adrian Fillip Ocneanu, Colin Jones, Chung-Horng Lung, Andy Adler[3] "Internet of Things: 
Remote Patient Monitoring Using Web Services and Cloud Computing", is to build an Android platform based mobile 
application for the health care domain, which uses the idea of Internet of Things and cloud computing. 
 
M.Meenatchi et al[4] provided a working model which incorporates sensors to measure parameters like body temperature, heart 
beat rate. A micro-controller board is used for analyzing the inputs from the patient and any abnormality felt by the patient 
causes the monitoring system to give an alarm. Also all the process parameters within an interval select able by the user are 
recorded online. This is very useful for future analysis and review of patient’s health condition. 
 
Purnima et al[5] describes a care of critically ill patient, requires spontaneous & accurate decisions so that life-protecting & 
lifesaving therapy can be properly applied. Statistics reveal that every minute a human is losing his/her life cross the globe. 
More close in India, everyday many lives are affected by heart attacks and more importantly because the patients did not get 
timely and proper help. So a reliable, energy efficient patient monitoring system is designed and developed. It is able to send 
parameters of patient in real time. It enables the doctors to monitor patient’s health parameters (temp, heartbeat, ECG, position) 
in real time. Here the parameters of patient are measured continuously (temp, heartbeat,ECG,position) and weightlessly 
transmitted using Zigbee. This development provides a solution for enhancing the reliability and flexibility by improving the 
performance and power management of the monitored and acquired data is analyzed at a centralized ARM micro-controller. 
2.2 EXISTING WORK 

Transmitter section of the monitoring system consists of two sensors. These sensors are temperature sensor and pulse 
oximeter sensor. These sensors are attached to the micro-controller. Temperature sensor used here is DS18S28 which is digital 
thermometer provides 9-bit Celsius temperature measurements and has an alarm function with nonvolatile user-programmable 
upper and lower trigger points. The DS18S20 communicates over a 1-Wire bus that by definition requires only one data line 
(and ground) for communication with a central microprocessor.  

The pulse oximeter sensor is used here to monitor the amount of haemoglobin that is oxygen saturated. Oximeter 
measures number of heart beat per unit of time which is usually conveyed in Bits per minute(Bpm). Here MCP6004 based pulse 
oximeter is designed and TCRT1000 reflective IR optical sensor is used for photoplethysmography(PPG). Max232 is a dual 
driver/receiver which converts TTL level to RS232 level. These receivers usually as the threshold of 1.3v and can accept +/- 
30v of supply. The PIC18F46K22 is a PIC family micro-controller from Microchip Company. It has 64Kbytes of Flash memory 
and 1024 bytes of EEPROM. The key element of the PIC18F46K22 micro-controller is Low-control because of proficient XLP 
innovation joined and provides high-performance hence best suited micro-controller for embedded applications.PIC18F46K22 
is 40pin plastic dual-in-line package. The main feature is high performance RISC CPU, Adaptable oscillator structure, and 
Extreme low power management with XLP. The GSM modem operates by accepting a SIM card to the subscriber mobile 
operator just like a cellular phone. 

(a) Hardware Description 
The system uses PIC18F46K22 micro-controller as a gateway to communicate to various sensors such as temperature sensor 
and pulse oximeter sensor. The Micro-controller is connected to GSM Modem which provides information to doctor/caretaker 
when the heart rate is greater than 90 or less than 60 and when the temperature is less than 20 or greater than 35. During this 
time the buzzer turns on and alerts the caretaker. LCD is connected to micro-controller to display the transaction process and 
healthcare data. And the user interface HTML web page will automatically refresh for every 15 seconds hence patient health 
status is continuously sent to the doctor. Hence continuous monitoring of patient data is achieved. The various hardware 
descriptions are, 

 PIC18F46K22 Micro-controller 
 Temperature Sensor (DS18S20) 
 Pulse oximeter sensor (MCP6004) 
 GSM Modem 
 Wi-Fi Module 
 Liquid Crystal Display 
 Piezo Electric Buzzer 
(b) Software Description 

There are clinical and non-clinical applications of home health care software. Including types such as agency software, hospice 
solutions, clinical management systems, telehealth solutions, and electronic visit verification. Depending on the type of software 
used, companies can track health care employee visits to patients, verify payroll, and document patient care. Governments can 
also use home health care software to verify visits from providers who bill them for services. The various software description 
are 
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 Embedded C Programming 
 MPLAB IDE v8.92 
 Proteus 7.0 ISIS Professional 
 Dip Trace 
 Hi-Tech C Compiler 

 Hyper Text Markup Language(HTML) 
(c) Existing System Integration 

With the wide use of internet the work is focused to implement the internet technology to establish a system which 
would communicate through internet for better health. Internet of things is expected to rule the world in various fields. Hence 
existing work is done to design an IOT based smart health care system using a PIC18F46K22 micro-controller. In this work the 
MCP6004 based Pulse oximeter is designed and DS1820B temperature sensor is used to read the temperature and heart rate of 
the patient and the micro-controller picks up the data and send it through ESP8266 Wi-Fi protocol. The data is also sent to the 
LCD for display so patient can know his health status. The health care centre receives the patient information, including 
personal identification data, name and status which are stored in the database. In the surveillance client, doctors and nurses can 
monitor physical signal through surveillance monitor. If the patient health is in extreme situation then the rescue notification is 
sent to the doctor. The families of elderly patients are authorized to access the database from the heath care centre when they 
log on to the server, and the graphic user interface is easy to operate. The patient ID, temperature and heart beat are displayed in 
their mobile phone. Furthermore, a flexible online service tool is integrated into the program to inform the user about the patient. 
The main  limitations of existing system are, Due to complexity of the circuit the cost is high, Parameters are monitored and 
only stored in data base, Only monitor the parameters and does not automatically inject the injection to the drips or 
Intravenous(IV) and the temperature ranges only between –55°C to +125°C in DS18S20 temperature senor. 

III. PROPOSED WORK 

3.1 INTRODUCTION 
The use of mobile phones has grown exponentially over the last few years in the developing countries. But health care 

issue remaining a vital problem and health monitoring in home is not possible without visiting a physician. Generally it is very 
hard to find the abnormalities in the heart beat count of a patient. The average count of 25 years old ranges from 140 to 170 
beats/minute, whereas in 60 years old people, it ranges from 115 to 140 beats /minute. Patients are not satisfied with the 
treatment which doctors normally use for finding the heartbeat count. So there should be a device to track the internal changes 
in the human body. The proposed system uses both the sensors like heartbeat sensor and temperature sensor. These sensors 
mainly involves in monitoring the condition of the patient. Individuals including health professionals and allied health 
professions can be self employed or working as an employee in a hospital, clinic, or other health care institution, whether 
government operated, private for-profit, or private not-for-profit (e.g. non-governmental organization). They may also work 
outside of direct patient care such as in a government health department or other agency, medical laboratory, or health training 
institution.  
3.2 PROPOSED SYSTEM BLOCK DIAGRAM 

The below fig 3.1 describes the block of proposed patient monitoring system and their functions are listed below. All 
the health reports of the patient can be stored in a medical data server, so that the health history of patient can be viewed at any 
time and also details can be secured. All the components used here are low power and inexpensive.  

 
Fig.3.1 Block diagram of proposed patient monitoring system 
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The model is advantageous for both patients and physician. Patients can monitor their health regularly and adjust the 

diet and physical exercise as needed to keep their vitals as needed. Health professionals can also access the information from the 
computer. Health is one of the universal challenges for humanity. An efficient health care system offers enhanced health care 
services to people at any time.  

Currently there are no effective patients monitoring and automatic drip control system to monitor patient.  So a novel 
system is proposed to monitor the patients health. Physical parameters like body temperature, heart beat is monitored with the 
help of sensors and enables the doctors to monitor patients health parameter in real time by using LCD display. If particular 
patients health parameter fall below the threshold value an automatic SMS is sent to the doctor and patients relative mobile 
number using a standard GSM module. Then injection applied to the drips or Intravenous will be automatically injected 
depending on the time. The implementation of the system is achieved by the advanced processor.  

GSM based Patient Health Monitoring Project mainly works for allowing doctors or relatives of patient to check the 
status of patient health remotely. The system calculates the heartbeats and body temperature of patient and if it goes above 
certain limit then immediate informative alert message will be sent to the registered number. For this system AVR Family 
Micro-controller is used which is interfaced with LCD display, heartbeat sensor, temperature sensor.  

The GSM based Patient health monitoring system works with GSM modem to send the data remotely to the registered 
number, system powered by 12V transformer. . The system also introduced a function through which a doctor will able to check 
the status of patient after a certain interval of time by sending message. The system efficiently updates doctor about health of 
patient as well as accurately calculates the health parameter of patient. The system has some advantages like low power 
consumption, easy setup, high performance, time to time response. The Atmega328 micro-controller is connected to LCD as 
well as connected to the temperature sensor and heart beat sensor. Buzzer is also interfaced with microcontroller. By manually 
the temperature sensor and heart beat sensor can either increase or decrease. The micro-controller is interfaced with sensor and 
to the LCD. All the values of parameters are shown in LCD and any parameter exceed the threshold level or if there is any 
critical condition SMS is sent via GSM Modem meanwhile it will ON the buzzer. 

 
Fig.3.2 Block diagram of automatic IV control system 

 
Fig. 3.3 Circuit diagram of proposed system 

IV. SIMULATION RESULTS 

4.1 SOFTWARE REQUIREMENT 
The software required to develop the proposed work is Arduino IDE Software .  
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 Five Major Benefits of Using Arduino IDE are,  
 Inexpensive - Arduino boards are relatively inexpensive compared to other micro-controller platforms.  
 Cross-platform – The Arduino software runs on Windows, Macintosh OSX, and Linux operating systems. Most micro-

controllers systems are limited to Windows. 
 Simple, clear programming environment – The Arduino programming environment is easy-to-use for beginners, yet 

flexible enough for advanced users to take advantage of as well. For teachers, it’s conveniently based on the Processing 
programming environment, so student learning to program in that environment will be familiar with the look and feel 
of Arduino. 

 Open source and extensible software - The Arduino software is published as open source tools, available for extension 
by experienced programmers.  

 Open source and extensible hardware – The Arduino is based on Atmel’s ATMEGA8 and ATMEGA168 micro-
controllers.  

4.2 RESULT ANALYSIS 
When switching on the power supply GSM starts to configure the network in order to get an SMS. Then the heartbeat 

and temperature of the patient is updated automatically to the doctor’s mobile and family members. The application is provided 
which updates the data by connecting to the internet. When the temperature goes beyond normal then the alert message is sent 
to the doctor and the patient’s family. By giving a call the doctor can control the injection of patient. The injection is injected 
into the drips automatically after giving a call. The message will be sent to the doctor after injecting a injection into patient’s 
body. By this project various parameters like temperature and heartbeat can be measured and alert message can also be sent. 
And any extreme situation can be automatically controlled by the doctor. 

                                  
                              Fig.4.1 Patient monitoring kit                           Fig.4.2 Message sent to doctor’s mobile 

The temperature and heart beat measurements through application is shown in figure 4.2 which shows temperature in 
graphical form. 

              
       Fig.4.5 Graphical representation of temperature and                             Fig.4.6 Alert message 
                        heart beat using application 

V. CONCLUSIONS 

In this extensive study of patient monitoring system a new prototype of a human health monitoring system is proposed. 
The proposed Arduino based indicating device act as an assist to nurse and doctor in monitoring the patients. The physiological 
parameter such as Body temperature and heart rate are monitored using different sensors. The value from the sensors is display 
on the LCD. There is a threshold level for each parameter and if it exceeds the limit SMS is sent to the doctor and patient 
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relative using GSM Modem. Then the injections applied to the drips or Intravenous (IV) will be automatically injected 
depending on the time. The future work of this module is to build the system with high accuracy. Body temperature, heart rate 
and flow rate sensors can design the system in still more advanced manner. Enhancement of the project could be measuring 
more parameters of the patients and also increasing the number of patients for monitoring simultaneously. Data uploading can 
be done using WIFI8266 module that may result in faster uploading of data into the database and also enhancing the android 
application functionality. 

REFERENCES 

[1] Dr.G.UmaMaheswari, Mr. N. Murugan , Bhavadharani.C , Arumuga Selvi.S, Divya.S, Logapriya.N, “An Intelligent 
Health Care Monitoring System for Health Care Application” International Journal of Advanced Research in 
computer and Communication Engineering, Vol.5,Issue 3, march 2016. 

[2] MendrelaBiswas ,RupaliS.Landge , BhagyashreeA.Mahajan , SharadaKore , “Raspberry Pi Based Patient Monitoring 
System using Wireless Sensor Nodes” , in proceeding of International Research Journal of Engineering and 
Technology (IRJET),2016. 

[3] Prof. Mrs. DeepaliYewale , Ms.SnehalPatil , MayuriMunjal , Ms.JayshreePandit , “RFID based Health Card for 
Doctors to Access Patient History” , International Journal of Advance Engineering and Research Development 
Volume 3,Issue 4, April 2016. 

[4] I.S.Tawade , M.S.Pendse , H.P.Chaudhari , “Design and Development of Saline Flow Rate Monitoring System Using 
Flow Sensor Micro-controller and RF Zigbee Module”, International Journal of Engineering Research and General 
Science, Volume 3,Issue 3,May-June,2015. 

[5] Amna Abdullah and Asma Ismael , “Real Time Wireless Health Monitoring Applicationusing Mobile Devices” , 
International Journal of Computer network & Communications(IJCNC),Vol.7,No.3,2015. 

[6] D.Janani , J.Prathibanandhi , P.MeenakshiVidya , K.S.Sujatha“Wireless Saline Bottle Level Indicator for 
Hospitals”,International Journal of Advanced Research in Computer Science and software engineering, volume 4 , 
Issue 6,2014. 

[7] EktaMadhyan and Mahesh Kadam , “A Unique Health Care Monitoring System Using Sensors and Zigbee 
Technology” , International Journal of Advanced Research in Computer Science and Software Engineering , Volume 4 
,Issue 6,2014. 

[8] Ch.Sandeep Kumar Subudhi and S.Sivanandam , “Intelligent Wireless Patient Monitoring And Tracking System 
(Using Sensor Network and Wireless Communication” ,International Journal of Interdisciplinary and Multidisciplinary 
Studies,2014. 

[9] DhruvaR.Rinku ,Mohdarshad , “Design and implementation of online data acquisition and controlling system using 
cortex m3core”,IJESATVolume3, Issue-5,259-263,2013. 

[10] Ahmed Harbouche , Mohamed Erradi and AbdellatifKobbane, “A flexible wireless Body Sensor Network System for 
Health Monitoring” , International Journal of Digital Content Technology and its Applications, Vol.3,2013. 

[11]  S.Navaneethakrishnan , T.Nivethitha , T.Boobalan , “Remote patient Monitoring system for rural population using 
ultra low power embedded system”, ISSN 2319-5967 ISO 9001, 2013. 

[12] Abu FarzanMitul and M. A. Rashid , “Micro-controller Based Health Care Monitoring System Using Sensor 
Network”, 7th International Conference on Electrical and Computer Engineering, 2012. 

[13] Back H.J, Chung G.S, Kim K.K, and Park K.S, “A smart health monitoring chair for non intrusive measurement of 
biological signals”, IEEE Trans. Inf.Technol. Biomed., Vol.16,2012. 

[14] Darwish A, and Hassanien AE, “Wearable and Implantable Wireless Sensor network Solutions for Health care 
Monitoring Sensors”, 12: 12375- 12376,2012. 

[15] Ling JiaGoh, Adv Dip(CCNC) , BHS (Nursing), Hui Sin Teo , Dip (Nursing), Adv Dip (Neuroscience) , 
MasayuMasagoes, Adv Dip (Neuroscience), BS (Nursing) “Heparinised Saline Versus Normal Salinein Maintaining 
Patency of Arterial and Central Venous Catheters”, Proceedings of Singapore Health care,2011. 

[16] Zeng, H., and Y.Zhao,” Design and Implementation of liquid droplet based motion sensing”, Solid-State Sensors , 
Actuators and Micro systems Conference, IEEE,2009. 

[17] F.Tay, Guo, L.Xu, M.Nyan, and K.Yap, “MEMS Wear bio monitoring System for Remote Vital Signs Monitoring”, in 
Journal of the Franklin Institute , Vol.346, August 2009. 

[18] A.Sagahyroon , H.Raddy, A.Ghazy, and U.Suleman , “Design and implementation of a Health care Monitoring 
System”, in International Journal of Electronic Health care , Vol.5,2009. 

International Journal of Scientific Research and Review

Volume 7, Issue 12, 2018

ISSN NO: 2279-543X

Page No: 136


