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Abstract— This report presents a working model which is 

capable of measuring body temperature, heart beat and a 

drowsiness sensing monitor with SMS based telemedicine 

system. In addition to this it also provides the view on the 

applications like drug delivery, finding patients location, 

blood bank facility, adult monitoring, dynamic alert and 

neighbouring alert system. This prototype is capable of real 

time monitoring of patient’s health with SMS alert. The 

readings are sensed and measured by LM35 sensor (body 

temperature sensor), drowsiness sensor and heart beat 

monitoring system, which sends the signals to the control unit 

for proper processing and is displayed on the LCD screen 

which then alerts by sending SMS to mobile number of 

concerned medical expert. The prototype model also provides 

patient’s location during emergency and utilizes the IOT 

features to store and access the data through blood bank 

application. Thus this prototype provides a continuous, real 

time, safe and accurate monitoring of patient’s health.  
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I. INTRODUCTION 

This paper presents a prototype of machine-to-machine 

(M2M) healthcare solution that combines mobile and IPv6 

techniques in a wireless sensor network to monitor the health 

condition of patients and provide a wide range of effective, 

comprehensive, and convenient healthcare services. A low-

power embedded wearable sensor measures the health 

parameters dynamically, and is connected, according to the 

concept of IPv6 over low-power wireless personal area 

network, to the M2M node for wireless transmission through 

the internet or external IP- enabled networks via the M2M 

gateway. A visualization module of the server program 

graphically displays the recorded biomedical signals on 

Android mobile devices used by patients and doctors at the 

end of the networks in real-time. Our approach for a global 

M2M healthcare solution is managed to process the large 

amount of biomedical signals through the extended network 

combining IPv6 technique and mobile technology for daily 

lifestyle to users appropriately. 

II. THE MAIN FEATURES OF THIS PROJECT ARE 

1) All the Parameters can be viewed on the Mobile phone 

2) 8 independent analog channels available, for future 

Enhancements 

3) On-line graphics for selectable parameters 

4) On-line recording of all process parameters in the 

interval selectable by the user, which is most useful for 

future analysis and failure detection. 

5) State-of-the art technology system 

6) Supports innumerable sensors to the system 

7) Automatic telephone alert in case of emergency 

8) Most reliable and cost effective method for protecting 

your family members. 

III. HEART BEAT RATE MONITORING 

The heart (Latin cor) is a hollow, muscular organ that pumps 

blood through the blood vessels by repeated, rhythmic 

contractions. The term cardiac means "related to the heart", 

from the Greek kardia (καρδια) for "heart. 

The Heart Sounds are the noises a physician listens 

to using a stethoscope over the heart. They are the noises of 

the heart valves shutting. 

These noises are not the same as the pulse, or the 

artery turbulence noises listened to when taking Blood 

Pressure. There are normal two distinct heart sounds, often 

called a lub and a dub 

 
Fig. 3.1: 

Heart Rate Ranges from 20 to 300 beats per minute 

Ave – 220 – Age = ?, Target 50 to 80% 

If rate is less than 50, or more than 90, Indicate with 

the LED & Alarm . 

IV. BLOOD PRESSURE MONITORING 

Blood pressure is the amount of force exerted by the blood 

against the walls of the arteries. Usually, blood pressure is 

expressed in two numbers, such as 120/80, and is measured 

in millimetres. 

There are two measurements of blood pressure. 

"Diastolic" pressure (the bottom number) means the base 

level of pressure in the arterial system when the heart is 

momentarily relaxed between beats. "Systolic" pressure (the 

top number) is the force with which each pulse of blood 

presses against the arterial walls, as the heart pumps blood 

out. 

The top number, or systolic blood pressure (SBP) 

reflects the pressure in the arteries when the heart is pumping. 

The bottom number or the diastolic blood pressure (DBP) 

represents the arterial pressure when the heart is resting. 
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Fig. 4.1: 

V. BODY TEMPERATURE 

Body temperature is a measure of the body's ability to 

generate and get rid of heat. The body is very good at keeping 

its temperature within a narrow, safe range in spite of large 

variations in temperatures outside the body. 

A normal body temperature is usually referred to as 

an oral temperature of  98.6 °F  (37 °C), but that is an average 

of normal body temperatures . 

Thermistor is used for the measurement of body 

temperature. This thermistor is a passive transducer where 

output depends on the excitation voltage applied to it. We 

have arranged the thermistor in the form of potential driver in 

the circuit. This thermistor exhibits a large change in 

resistance with a change in the body temperature. Initially 

hardware part is calibrated to room temperature. The 

thermistor part is attached to the patient whose temperature 

has to be measured, which changes the resistance value and 

thus the corresponding change in the temperature is displayed 

on the monitor. If the temperature exceeds the limit, the 

alarm, indicates it. 

VI. PATIENT CALLING SWITCH THRO DROWSE SENSOR 

The patient calling Switch consists switch which has to be 

pressed when the patient needs Nurse / Doctors attention. 

VII. SMS FACILITY 

Short Message Service – SMS, available on digital networks 

allowing text messages of up to 160 characters to be sent and 

received via the network operator's message center to the 

mobile phones, or from the Internet, using a SMS gateway 

website. 

If the Mobile phone is switched off or out of range, 

unlike paging, but similar to e- mail, short messages are 

stored and forwarded at the next opportunity 

In this Project, we can send the Parameter monitored 

to the Mobile Phone as per the requirements. 

VIII. CIRCUIT DIAGRAM  

 
Fig.8.1 Receiver 

 
Fig. 8.2: TRANSMITTER (PATIENT) 

IX. INTERNET OF THINGS 

 The Internet of Things (IoT) is the interconnection of 

uniquely identifiable embedded computing devices 

within the existing Internet infrastructure. Typically, IoT 

is expected to offer advanced connectivity of devices, 

systems, and services that goes beyond machine-to- 

machine communications (M2M) and covers a variety of 

protocols, domains, and applications.[ The 

interconnection of these embedded devices (including 

smart objects), is expected to usher in automation in 

nearly all fields, while also enabling advanced 

applications like a Smart Grid. 

 Things, in the IoT, can refer to a wide variety of devices 

such as heart monitoring implants, biochip transponders 

on farm animals, electric clams in coastal waters, 

automobiles with built-in sensors, or field operation 

devices that assist fire-fighters in search and rescue. 

Current market examples include thermostat systems and 

washer/dryers that utilize wifi for remote monitoring. 

 According to Gartner, Inc. (a technology research and 

advisory corporation), there will be nearly 26 billion 

devices on the Internet of Things by 2020. ABI 

Researchestimates that more than 30 billion devices will 

be wirelessly connected to the Internet of Things 

(Internet of Everything) by 2020. As per a recent survey 

and study done by Pew Research Internet Project, a large 

majority of the technology experts and engaged Internet 

users who responded—83 percent—agreed with the 

notion that the Internet/Cloud of Things, embedded and 



Android Based Body Temperature, Heart Beat, Drowsiness Sensing Monitor with SMS Based Telemedicine System 

 (IJSRD/Vol. 6/Issue 02/2018/331) 

 

 All rights reserved by www.ijsrd.com 3057 

wearable computing (and the corresponding dynamic 

systems ) will have widespread and beneficial effects by 

2025. It is, as such, clear that the IoT will consist of a 

very large number of devices being connected to the 

Internet. 

 Integration with the Internet implies that devices will 

utilize an IP address as a unique identifier. However, due 

to the limited address space of IPv4 (which allows for 4.3 

billion unique addresses), objects in the IoT will have to 

use IPv6 to accommodate the extremely large address 

space required. Objects in the IoT will not only be 

devices with sensory capabilities, but also provide 

actuation capabilities (e.g., bulbs or locks controlled over 

the Internet). To a large extent, the future of the Internet 

of Things will not be possible without the support of 

IPv6; and consequently the global adoption of IPv6 in the 

coming years will be critical for the successful 

development of the IoT in the future. 

 Besides the plethora of new application areas for Internet 

connected automation to expand into, IoT is also 

expected to generate large amounts of data from diverse 

locations that is aggregated and very high-velocity, 

thereby increasing the need to better index, store and 

process such data.  

 Diverse applications call for different deployment 

scenarios and requirement, which have usually been 

handled in a proprietary implementation. However, since 

the IoT is connected to the Internet, most of the devices 

comprising IoT services will need to operate utilizing 

standardized technologies. Prominent standardization 

bodies, such as the IETF, IPSO Alliance and ETSI, are 

working on developing protocols, systems, architectures 

and frameworks to enable the IoT. 

X. FUNCTIONING OF INTERNET OF THINGS (IOT) 

A. View on IoT 

 The Internet of Things is the expansion of the current 

Internet services so as to accommodate each and every 

object which exists in this world or likely to exist in the 

coming future. This article discusses the perspectives, 

challenges and opportunities behind a future Internet that 

fully  supports  the  ―things‖,  as  well  as  how  the  

things  can  help  in  the  design  of  a  more synergistic 

future Internet. 

 Things having identities and virtual personalities 

operating in smart spaces using intelligent interfaces to 

connect and communicate within social, environmental, 

and user contexts. There are several fuzziness about the 

concept of Internet of Things such as IoT can be broken 

in two parts Internet and Things. 

 The worldwide network of interconnected computer 

networks based on a standard communication protocol, 

the Internet suite (TCP/IP) while a things is an object not 

precisely identifiable. 

 The world around us is full of objects, smart objects and 

the existing service provider known as Internet. The 

convergence of the sensors like smart objects, RFID 

based sensor networks and Internet gives rise to the 

Internet of Things. With increased usage of sensors the 

raw data as well as distributed data is increasing. Smart 

devices are now connected to Internet using their 

communication protocol and continuously collecting and 

processing the data. 

 Ubiquitous computing which was thought as a difficult 

task has now become a reality due to advances in the field 

of Automatic Identification, wireless communications, 

distributed computation process and fast speed of 

Internet. From just a data perspective the amount of data 

generated, stored and processed will be enormous. We 

focused on making this architecture as a sensor based 

architecture where each sensor node will be as important 

as the sensor network itself. Visualizing each sensor as 

having intelligence is the ultimate aim of any architecture 

in the IoT domain. 

 There is a lot of pervasive presence in the human 

environment of things or objects, described general 

overview of internet evolution with several IoT services 

with the use of radio- frequency identification (RFID) 

tags, sensors, actuators, mobile phones, smart embedded 

devices, etc. – which, through unique addressing 

schemes, are able to effectively communicate and 

interact with each other and work together to reach a 

common goal of making the system easier to operate and 

utilize. The objects that will be connected will be 

adaptive, intelligent, and responsive. 

 
                                    Fig. 10.1: 

XI. FUTURE VISION OF INTERNET OF THINGS 

 The Internet of Things is a vision which is under 

development and there can be many stake holders in this 

development depending upon their interests and usage. It 

is still in nascent stages where everybody is trying to 

interpret IoT in with respect to their needs. 

 Sensor based data collection, data management, data 

mining and World Wide Web is involved in the present 

vision. Of course sensor based hardware is also involved. 

A simple and broad definition of the internet of things 

and the basic idea of this concept is the pervasive 

presence around us of a variety of things or objects – such 

as Radio-Frequency Identification (RFID) tags, sensors, 

actuators, mobile phones, etc. – which, through unique 

addressing schemes, are able to interact with each other 

and cooperate with their neighbors to reach common 

goals. Fig. 2.5 has been discussion on three particular 

visions given by. 

They are: 
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 Things Oriented Vision 

 Internet Oriented Vision 

 Semantic Oriented Vision 

A. Things Oriented Vision 

This vision is supported by the fact that we can track anything 

using sensors and pervasive technologies using RFID. The 

basic philosophy is uniquely identifying any object using 

specifications of Electronic Product Code (EPC) .This 

technique is extended using sensors. It is important to 

appreciate the fact that future vision will depend upon sensors 

and its capabilities to fulfill the ―things‖ oriented vision.  We 

will be able to generate the data collectively with the help of 

sensors, and sensor type embedded system. The summarized 

vision will be dependent upon sensor based networks as well 

as RFID-based Sensor Networks which will take care of the 

integration of technology based on RFID and sophisticated 

sensing and computing devices and the global connectivity. 

 
Fig. 11.1: Three main visions of Internet of Things. 

B. Internet Oriented Vision 

The internet-oriented vision has pressed upon the need to 

make smart objects which are connected. The objects need to 

have characteristics of IP protocols as this is one of the major 

protocols being followed in the world of Internet. The sensor 

based object can be converted in to an understandable format, 

which can be identified uniquely and its attributes can be 

continuously monitored. This makes the base for smart 

embedded objects which can be assumed to be a 

microcomputers having computing resources. 

C. Semantic Oriented Vision 

This vision is powered by the fact that the amount of sensors 

which will be available at our disposal will be huge and the 

data that they will collect will be massive in nature. Thus we 

will have vast amount of information, possibly redundant, 

which needs to be processed meaningfully. The raw data 

needs to be managed, processed and churned out in an 

understandable manner for better representations and 

understanding. 

If we are able to make the sets of data into 

homogeneous and heterogeneous formats then the 

interoperability issues of understanding the data will be 

dependent upon the semantic technologies to process the data. 

It is here that needs a generic vision of processing the raw 

data in to meaningful data and a marked separation of data 

and their interpretation. 

XII. MEANINGFUL INTERFACES TO DEVELOP A UNIFIED 

PICTURE OF SITUATION FOR SMART APPLICATIONS 

This is possible through large scale sensor networks, data 

processing and inferences using smart sensing and cloud 

computing. The inferences will make the sensors sensible 

enough to rectify the whole process which in turn will move 

towards making the whole process intelligent. 

The components that make up the WSN monitoring network 

include: 

A. Wireless Sensor Networks hardware 

Typically a WSN node contains interfaces to sensors, 

computing and processing units, transceiver units and power 

supply. More sophisticated sensor nodes can communicate 

over multiple frequencies. 

B. Wireless Sensor Networks Communication Stack 

(WSNCS) 

The nodes will be deployed in an adhoc manner. 

Communication topology will be an important factor for 

communication through the system of WSN nodes. There is 

this communication stack at one central node which will be 

able to interact with the connected world through the Internet 

and which will act as a gateway to the WSN subnet and the 

Internet. 

C. Middleware 

This is associated with the internet infrastructure and the 

concept of service oriented architecture (SOA) for access to 

heterogeneous sensor resources as described in. WSNs 

technological advances in hardware domain catering to 

circuits and wireless communications have made robust and 

cost effective devices in sensing applications. This has led to 

the use of sensors in wireless communication devices in 

diversified environments. Sensor data is collected and sent for 

centralized, distributed or any hybrid processing module for 

data processing. Hence, there are several challenges WSN has 

to face to develop a successful IoT communication networks. 

1) Communication Mechanism- 6lowpan Challenges: 

All the objects that are present in the environment can be 

called object fit to be the ―things‖ of the internet. All these 

objects need an address which must be unique. This 

uniqueness property will be a unique constraint and it will 

pave the way to gather information and even control sensor 

based devices. Internet Protocol is the standard based 

protocol which is used for internetworking methods of 

Internet. 

The first version was IPv4 and was thought of 

having huge address spaces. But IPv4 got exhausted. Smart 

embedded devices or simply a sensor. Their communication 

mechanisms will be Wi-Fi, DSL, Satellite, Cable, Ethernet 

and so forth. The typical packet size of the communicating 

protocol will be around 1500 data bytes to 9000 data bytes 

and even more. Today large amount of spatial data is also 

being generated and thus we can use to use metadata for 

connecting database and Internet. 

As happens in World Wide Web, the operations with 

sensor nodes may not be possible by giving unique names to 

the sensors. Instead a unique address scheme must be 

formulated and will be known as Unique Resource Name 

(URN).A look up table of these URN must be present at the 
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centralized node commonly known as gateway to the sensor 

sub system. Thus entire network now forms a web of 

connectivity from users (high-level) to sensors (low-level) 

that is addressable (through URN) accessible (through URL) 

and controllable (through Uniform Resource Characteristics 

- URC) [11] 

2) Data Storage: 

As IoT is getting developed the amount of data getting 

created is huge. The data centers which will be storing this 

data will also needs space requirement as well as the energy 

and power resources. It is this data which needs to be 

organized and processed. Semantic data fusion models will 

also be required to create meaning out of this data. Artificial 

Intelligence algorithms must be applied to extract meaning 

from this redundant data. Data storage and analysis will be a 

challenge when the whole world will be connected through 

IoT. 

3) Visualization: 

Any interaction of user with the environment will need proper 

visualization software which will highlight the sensing 

mechanism as well the interpretation of data scenario too. 

Touch screens and smart embedded tablets have created a 

conductive environment for the system. The information 

which is being processed in to meaningful data using sensor 

fusion algorithms will present lot many inferences about the 

current situation. 

XIII. IOT: SERVICES AND APPLICATIONS 

Let us look into the possible set of future possibilities which 

we can have a rewarding applications. Some of the attributes 

which can be considered while developing application is 

highlighted in which says the network availability, 

bandwidth, area of coverage, redundancy, user involvement 

and impact analysis. Fig. 13.1 mainly focuses on the 

properties of the RFID, sensors and 6lowpan communication 

networks based IoT services. 

 
                      Fig. 13.1: Properties of RFID 

A. Tracking: People, Inventory and Logistic 

The basis of this tracking is indeed RFID tags which are 

placed on object, human beings, animals, logistics etc. RFID 

tag reader may be used in all the intermediate stages for 

tracking anything which has the RFID tag in it. This object 

position identification can be smartly used to trigger an alarm, 

event or a specific inference regarding a specific subject. 

B. Smart Environment and Enterprise Collection 

In any work environment an enterprise based application can 

come up with the fact that it is based on smarter environment. 

Here the individual or the enterprise may give data to outside 

world on its own discretion. Smart embedded sensor 

technology can be used in order to monitor and transmit 

critical parameters of the environment. Common attributes of 

the environment are temperature, humidity, pressure etc. 

Smart monitoring of soil parameters can allow informed 

decision making about agriculture and increase production of 

food grains and prevent loss of crops. Water conservation is 

huge topic of concern where droughts are frequent. To limit 

water wastage, smart technology can be used in water 

conservation. 

C. Smart Unit 

Another IoT application which is making waves is the Smart 

grid and smart metering technology. The energy consumption 

can be efficiently monitored in a smart home or in a small 

office or even a locality. This model can be extended over a 

city for better load balancing. The world is fast changing and 

now camera based surveillance is high in demand. This 

surveillance will not only require image processing but also 

computer vision. IoT which will be based on video processing 

is a new technological challenge to integrate large 

computation with small embedded device. Smart homes can 

be developed where things of daily use will be tracked using 

sensor enabled technologies. 

D. Local, Global and Social Sensing 

Imagine a scenario where each of the family members of the 

family have a RFID enabled gadget and thus object tracking 

can result actually in human tracking. This can readily happen 

in IoT where common mobile phones can be used for tracking 

human beings. There can be various types of sensors based 

devices which can be used for such type of tracking. This is 

whole process is known as local, global and social sensing. 

The object can be tracked locally, globally and in any place, 

any time and over any network.  

E. Healthcare Monitoring Applications 

Imagine a scenario in a village where old age persons, infants, 

pregnant ladies etc. have RFID enabled chips over their 

bodies to track their vital health parameters. Any unusual 

activity on their part will raise an alarm or an alert in the 

nearby local medical assistance home. For example, RFID 

chips can be implanted in patients in order to track their 

medical history. Sensor technology can be used in emergency 

response, and health monitoring applications. The 

information can be used to give medical assistance to the 

needful person and in case of higher abnormalities, the nearby 

efficient hospitals can be alerted and thus the hospitalization 

costs can be reduced through early intervention and 

treatment. This is the advantage of smart healthcare using 

IoT. 

F. Traffic Monitoring 

In any city in the world, traffic monitoring is an important 

part of the smart-city infrastructure. Normal traffic to 

highway traffic all requires adequate information about the 

support and logistics available on the highway and in turn the 

system can be made self-reliable and intelligent. Any type of 

congestion on roads will ultimately lead to loss of fuel and 

economic loss. Any foresight on traffic will always help to 

improve the whole system. With number of WSN and Sensor 
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enabled communications, an IoT of traffic will be generated. 

This will be known as Traffic IoT (TIoT). 

The information collected from TIoT can be 

presented to travelers. The traffic information will be 

dependent upon the queuing model on roads and 

infrastructure of roads itself. This identification of critical 

road points and present state of traffic information on all 

roads can be provided to the user. However this traffic 

monitoring application needs to be secure to prevent any 

terrorist attack frequent in urban cities. 

1) µC Unit: 

Microcontroller is the brain of the project, it will run 

according to the program has to be written, here we have used 

as an 89C51RD2BN microcontroller. 

Display: we are using 16x2 LCD display, it will 

display the Latitude and longitude. 

2) MAX 232 IC: 

This unit has MAX 232 IC, which is used to communicate 

between microcontroller unit and the GSM modem. It 

transfers the data to GSM & from the µ-controller unit. This 

unit converts microcontrollers TTL signals into RS232 signal 

type as the GSM modem needs RS232 signals. 

3) GSM modules: 

GSM, which stands for Global System for Mobile 

communications, reigns as the world’s most widely used cell 

phone technology. Cell phones use a cell phone service 

carrier’s GSM network by searching for cell phone towers in 

the nearby area. GSM circuit receives message and give it to 

the microcontroller, then microcontroller sends the 

appropriate message to user using GSM module. 

4) Heart beat sensor: 

 First place a sensitive vibration sensor near the heart, and 

sense the vibration frequency. 

 The output will not be just two pulses per beat (lub-dub) 

but many other frequency voltages will be involved. Use 

a CRO to see the waveform, and filter in the range of 

0.5Hz to 2Hz, as the rate is nominally 1.2hz. The 

readings of pulse meters are accurate enough when they 

count from your finger, a normal, healthy, human heart 

beats about 72 times per minute. 

 
Fig. 13.2: 

XIV. HARD WARE AND SOFTWARE REQUIREMENTS  

A. Hardware 

 Microcontroller - AT89C51RD2BN 

 LCD - 16 x 2 

 Rs232 - MAX232 

 GSM Modem [RS232 based] 

 7812/ 7805 voltage regulators for power supply 

 Power supply circuit 

B. Software 

 Embedded c 

 Keil-c compiler 

 Flash magic burner software. 

 Embedded java 

 Eclipse 

 Jdk1.6 

XV. APPLICATIONS 

 Hospital Unit, Specialty and Health Clinic Tracking 

System 

 Emergency Department Patient Tracking System 

 Registration Patient Tracking and Productivity System 

 To support very low data rates for sensor and 

medical healthcare applications. 

 The patient call switches help emergency situations 

to be handled quickly. 

 It can reduce the nursing staff. 

 It is useful in big hospital for monitoring the patients 

in periodic intervals. 

 Monitoring critical patients in domestic. 

XVI. RESULTS    

 
Fig. 14.1: blood bank application 

 
Fig. 14.2: patient monitoring system 
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Fig.14.3 Neighboring alert system 

 
Fig. 14.4: drug alert system 

XVII. CONCLUSION 

Telemedicine is the application of engineering principles and 

techniques to the medical field. It combines the design and 

problem solving skills of engineering with communication 

and medical sciences to improve patient’s health care and the 

quality of life of individuals. 

A medical device is intended for use in the diagnosis 

and monitoring the health condition of patient. This will not 

only serve to reduce the burden on the resources of the 

healthcare centre but would also improve the quality of 

healthcare sector. This wireless communications would not 

only provide us with safe and accurate monitoring but also 

the mobility. 
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