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Abstract:This paper present design and implement 

wireless biomedical parameters monitoring system based 

on different biomedical sensors and microcontroller unit 

Arduino UNO with GSM .The system can be used to 

measure physiological parameters, such as Blood pressure 

(Systolic and Diastolic), Pulse rate, ECG monitoring, 

Temperature of a human subject. Using several sensors to 

measure different vital signs, the person is wirelessly 

monitored within his own homes. The patient wears the 

coat that will be sensing the physiological parameters. The 

smart phone will collect the data if there is any rise or fall 

in the body parameters. A SMS will go to the doctor so that 

he can easily monitor the patient.The whole system will 

help to monitor the person during day and night and will be 

suitable for hospitals and an elderly living alone at home. 

Keywords:Arduino, Bio-Sensors: Blood pressure, ECG, 

Temperature, biomedical monitoring system, GSM 

I. INTRODUCTION 

Health is actually among the worldwide difficulties 

for humanity [1]. In thevery last ten years the health 

care has drawn a significant amount of interest. The 

key objective was to produce a reliable 

patientmonitoring program so that the health care 

professionals canmonitor the individuals, who're both 

hospitalized or perhaps executing their normal daily 

living activities.Lately, the patient monitoring 

methods is actually on the list of main advances due 

to its enhanced technology [2].Presently, there's a 

demand for a modernized method. In thestandard 

method, the health care professionals play the big 

role. They have to visit the patient's ward for 

necessarydiagnosis and advising. We will find two 

standard problemsassociated with this method. First 

of all, the healthcareprofessionals should be present 

on web site of the affected person all the timeand 

next, the individual continues to be mentioned in a 

hospital, bedside biomedical instruments, for a short 

time. In orderto fix these 2 issues, the individuals are 

provided data as well as information about illness 

diagnosis and avoidance.Second, a dependable and 

readily accessible individual monitoring technique 

(PMS) is actually needed [4]. 

To be able to enhance the above state, we may use 

technologies in a smarter way. Recently, health 

caresensors along with arduino play a crucial role. 

Wearablesensors are actually in touch with the 

human body as well as monitor his or perhaps her 

physiological parameters. We are able to acquisitiona 

range of sensors inthe market today like ECG 

sensors, temperature sensors, pulse monitors and 

more. The price of the sensors varies in accordance 

totheir size, flexibility, and accuracy [7]. The 

Arduino whichis a cheap, supple, completely 

customizable and programmablelittle computer board 

brings the benefits of a personal computer to the 

domain name of sensor network [5].In our work, 

we're measuring patient's parameters (ECG, 

temperature, pulse rate, pulse, etc) various available 

sensors. 

The proposed system describe the design of 

simple low cost microcontroller based Heart rate 

through finger-tip sensor, blood pressure and body 

temperature parameter measuring device in build in a 

jacket with LCD display and a wireless modem. 

Heart rate of subject is measured from finger-tip 

sensors similarly body temperature using low cost 

lm35. These parameter are interface to 

microcontroller. This information is then transmitted 

wirelessly to doctor, which is not in the vicinity of 

the patient. SIMCOM300 GSM modem is interfaced 

serially to microcontroller. 

II. RELATED WORK 

“Health Monitoring Laboratories by Interfacing 

Physiological Sensors to Mobile Android Devices” 

SuhasRanganath-Mahesh K. 

BanavarPhotiniSpaniasDeepta Rajan, Andreas 

Spanias el al, [8]  
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This paper describes, Android Java-DSP (AJDSP) as 

a mobile application that interfaces with sensors and 

enables simulation. This also helped in visualization 

of signal processing. In this system firstly there is 

creation of interface between both external sensors 

and on-board device sensors for monitoring the 

physiological parameter of human being. This paper 

also explored the trend of mobile sensing and adapted 

it towards improving digital signal processing (DSP), 

by building interfaces to medical sensor and external 

sensors. In this paper there is use of SHIMMER. It is 

a small wireless low-power sensor platform that can 

record and transmit physiological (Health related like 

ECG) and kinematic data in realtime. The drawback 

of this system is that it only monitors the patient 

which is admitted in the hospital.In this low power 

sensor are used. 

 

“Smart Elderly Home Monitoring System with an 

Android Phone” Kenny T.H. Chieng Dr. Lee JerVui, 

Chuah Yea-Dat el al, [9] 

This paper considers or takes into account certain 

facts, which are heart attack and stroke as they are the 

major cause of hospitalization of the elder people. 

There is more chances of survival if the older people 

gets the treatment within an hour. SHEMS had also 

been developed. An android smart phone with 

accelerometer is used to detect a fall of the carrier, 

and this android device is known as healthcare 

device. The android phone is then connected to the 

monitoring system by using the TCP/IP protocol 

through WiFi. Because of this system, elderly and 

chronically ill patients can stay independently in their 

own home and secure in the knowledge that they are 

being monitored.The drawback of this system is that 

it only considers elder people as there is more 

chances of sudden (emergency situation) outbreak in 

them like heart attack and stroke. 

 

“Design and Implementation of Wearable ECG 

System” ByungkookJeon, Jundong Lee, Jaehong 

Choi el al,[10] 

The paper describes the design and implementation 

part of wearable ECG with the smart phone for the 

real time monitoring of health. In this system smart 

shirt are developed with ECG sensors and can be 

worn by any type of patient for monitoring his or her 

health in real time and get required treatment or 

prescription. These systems are mainly developed 

considering elder people in mind as they live alone in 

their homes. Therefore this system basically monitors 

the elderly people for self diagnosis purpose. The 

result of this system was the system could monitor 

and diagnose patients’ heart conditions in real time, 

when they wear a sports-shirt with a ECG sensor in 

it. In addition to this, the system also provides 

graphical information with history management tools 

and an automatic emergency call system to the 

patient to get the required treatment in time. The 

drawback of the system is that it only concentrates on 

elder people and it includes shirt (ECG sensor) for 

wearing which cost a lot. 

 

III. PROPOSED SYSTEM 

The Arduino Uno is a 8 bit microcontroller board 

based onthe ATmega328.It has 14 digital pins and 6 

analog pins andother power pins such as, GND,VCC, 

It has 14 digitalinput/output pins (of which 6can be 

used as PWM outputs), 6analog inputs, a 16 MHz 

ceramic resonator, a USB connection,a power jack, 

an ICSP header, and a reset button. It hasSRAM 2kb 

and flash memory 32kb. EEPROM with 

1KB.Arduino is open source hardware board with 

many opensource libraries to interface it on board 

microcontroller withmany other external components 

like LED, motors, LCD, GSM, sensors and many 

other things one want tointerface with Arduino board. 

Arduino is a complete boardwhich include all things 

to connect with external peripheraland to program 

through computer. It contains everythingneeded to 

support the microcontroller. We either need 

toconnect it to a computer using a USB cable or 

power it withan AC-to-DC (7-12v) adapter. The 

Arduino circuit acts as aninterface between the 

software part and the hardware part ofthe project. 

The proposed diagram in Fig.1 describes an overview 

of the approach as follows- The ECG monitor 

Hardware displays the heart beat price (per min) via 

heartbeat sensor and temperature through 

Temperature sensor. It gives signal to the system 

when values are going below threshold. The signal 

goes through the ADC channel which is attached to 

the Microcontroller Board. It is connected to the 
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Microcontroller Board is attached to the GSM 

modem.The mobile phone will collect the data if 

there is any rise or fall in the body parameters and 

immedaitely sends a SMS to the doctor  mobile, so 

that he can easily monitor the patient and take 

necessary treatment. 

 

Fig.1Block diagram 

A. Data sensing module: 

It consists of three sensors to detect and measure the 

values of physiological parameters of human body  

Such as Temperature, Heart beat and Blood Pressure. 

1). Temperature Sensor:LM35 is a precision IC 

temperature sensor. The outputvoltage of this sensor 

is linear relationship between theCelsius temperature 

scale of 00C, for every 10C increases inoutput voltage 

of 10 mV. LM35 is an integrated circuit sensorused 

to measure temperature with an electrical 

outputproportional to temperature in 0C and the 

temperaturemeasurement more accurately than 

thermistor orany othertemperature sensor device.The 

sensor circuitry is sealed andnot subject to oxidation.  

 

Fig. 2 Temperature sensor (LM 35) 

The LM35 generates more outputvoltage than 

thermocouples and may not require that theoutput 

voltage be amplified, The scale factor is 

0.01V/0C.TheLM35 does not require any external 

calibration or trimmingand an accuracy of +/- 0.40C 

at room temperature and +/-0.80C over a range of 0 C 

to1000 C. 

2). Heart beat sensor:It is used to measure the 

function of heart by blood flow through finger. Heart 

beat detected by using infra-red (IR) LED and infra-

red receiver. The finger illuminated with IR rays 

transmitted by LED for detection. Changes can be 

caused in IR rays transmission due to the variations 

in blood flow. High glowing LED is used to indicate 

detection of blood flow, noise signals can interrupt 

the accurate pulse sensing by means of external 

signals. Noise signals are higher than the pulse 

signal. Accurate measurement needs raw signal 

processing. Comparator is used in heart beat sensor to 

compare the voltages and produce larger output by 

suppressing noise signals. 

 

Fig. 3 Heart rate sensor 
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Heart beat sensor is designed to give digital output of 

heat beat when a finger is placed on it. When the 

heart beat detector is working, the beat LED flashes 

in unison with each heartbeat. This digital output can 

be connected to microcontroller directly to measure 

the Beats Per Minute (BPM) rate. It works on the 

principle of light modulation by blood flow through 

finger at each pulse. 

3). Blood pressure and pulse rate 

Sensor:SUNROM Blood pressure sensor model no 

4118 is used andthe sensor consists of piezoelectric 

crystals which picks themechanical vibration from 

the body and it convert thevibration into electrical 

signal.  

Fig. 4 ECG sensor 

The sensor working voltage is+5V, 200 mA 

regulated. Sensor Pinouts are TX-OUT(Transmit 

output) as Output serial data of 3V logic 

level,connected to RXD pin of microcontrollers, 

regulated inputof+5V and Board common GND.The 

output format is serialdata at 9600 baud rate. Sensing 

unit wire length is 2m.pulserate is also sensed and 

displayed on LCD as systolic, diastolic,pulse rate like 

as 129, 107, 095. 

 

B. GSM module:  

It requires a SIM (Subscriber IdentityModule) card 

just like mobile phones to activatecommunication 

with the network. The use of GSM to sendhealth 

information to webpage. This gives patient theability 

to leave the hospital but still he has to stay in 

someknown places to ensure the ability to reach him 

inemergency cases. Even with this solution the 

patient can'tmove freely and be far from his home. 

C. LCD: 

Liquid crystal display a type of display used in 

digitalwatches and many portable computers. It is 

used to displaythe measured data. We have used 16 x 

2 AlphanumericDisplay which means on this display 

we can display twolines with maximum of 16 

characters in one line. 

 

Fig. 5 LCD Display 

IV. RESULTS 

 

Fig. 6 wearable jacket with kit modules 
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Fig. 7 Displaying patient heart beat on LCD 

 

Fig. 8 Displaying patient temperature on LCD 

 

Fig. 9Displaying all biomedical sensors 

 

 

Fig.10 Sending SMS of Patient Heartbeat on 

Mobilephone 

V. CONCLUSION 

As this system is based on different bio-sensors, 

microcontroller&GSM technology is used to send 

datawirelessly, as great use in the field of medicine 

and helps theDoctor to keep a keen eye on the 

patient’s health. So a systemis used to monitor the 

overall health of patient, which needsconstant care, 

the data at receiver end which can be used toanalyse 

the patients overall health condition. Thus the 

bloodpressure, pulse rate, temperature, ECG signal is 

measuredfrom the different biosensors and respective 

diagnosis can bedone by doctors. 
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