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Abstract - Monitoring medical parameters in critical, unpredictable and post operational days plays an important role. The 

probability of collapse and the consequences of conditions that cause danger to life are minimized due to real time and 

periodic health monitoring. Whenever a saline is fed to any patient, the patient needs to be continuously administered by a 

nurse or the caretaker. Because of the negligence and inattentiveness towards saline bottles by doctors, nurses or caretaker of 

the patients and lack of number of nurses with efficient skills in hospitals and their excessive workload, a large number of 

patients are dying and are being harmed in the hospitals. In this project various sensors communicate through a gateway 

which is basically an Arduino Uno R3 microcontroller. The sensor data is accessed by microcontroller and sent to the 

android application through Bluetooth. Therefore it procures a real time monitoring of the medical management parameters 

for doctors. The system sends a sound notification whenever the saline level is low to the concerned ward staff and also does 

an analysis based on the values taken from the heart rate and temperature sensors on daily basis. This analysis would indicate 

whether the patient needs further medical attention. This system is agile, efficient along with low power consumption 

capacity, time to time response, high performance and easy setup. This system can be utilized efficiently in homes as well as 

hospitals. 
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I. INTRODUCTION 

 

Tachycardia occurs when an abnormality in the heart 

produces rapid electrical signals that quicken the 

heart rate, which is normally about 60 to 100 beats a 

minute at rest.But if left untreated, tachycardia can 

disrupt normal heart function and lead to serious 

complications, including: Heart failure.The 

hypothalamus is the processing centre in the brain 

that controls body temperature. It does this by 

triggering changes to effectors, such as sweat glands 

and muscles controlling body hair. Heat stroke can 

happen when the body becomes too hot; and 

hypothermia when the body becomes too cold. Saline 

monitoring often needs continuous monitoring as 

negligence can lead to serious harm to the patient and 

may also lead to death. Furthermore, due to workload 

ward staff may not be able to monitor it. 

 

So a shrewd healthcare service groundwork is being 

developed in this paper where client information is 

retrieved by the sensor and delivered through 

Bluetooth to an android application which would only 

allowaccess to information to the approved 

clients.The system would also notify the ward staff/ 

caretaker about the saline level through a voice 

notification on the android application. Doctors 

would also be able to effectively monitor the patient 

though the analysis done by the system on daily basis. 

The cost-effectiveness of the solution is one of the 

main factors when deciding to develop an health 

monitoring system. Either way, the number of lives 

that could be saved depends on whether they have the 

necessary tools. This is why developing a system that 

only has the necessary functions will help reduce 

expenses on the system design.Another aspect that 

can reduce costs is using easily accessible, widely 

used and fully configurable components to develop 

this system. So, based on the survey done including 

comparative study of various sensors, 

microcontrollers, communication methodologies used 

with perspective of cost and complexity we had 

proposed a model which is implemented in this 

paper.[9] 

 

 
Table 1. Threshold Values for various health issues 

 

II. METHODOLOGY 

 

System Implementation Technologies: 

 

Hardware Description: 

1. Arduino Uno R3 Microcontroller[2]: 

Arduino Uno is a microcontroller board based on the 

ATmega328P (datasheet). It has 14 digital 

input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz quartz crystal, a 

USB connection, a power jack, an ICSP header and a 

reset button. It contains everything needed to support 

the microcontroller; simply connect it to a computer 

with a USB cable or power it with a AC-to-DC 

adapter or battery to get started. 
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2. Bluetooth Module (HC-05)[6]: 

HC‐ 05 module is an easy to use Bluetooth SPP 

(Serial Port Protocol) module,designed for 

transparent wireless serial connection setup.The HC-

05 Bluetooth Module can be used in a Master or 

Slave configuration, making it a great solution for 

wireless communication.This serial port Bluetooth 

module is fully qualified Bluetooth V2.0+EDR 

(Enhanced Data Rate) 3Mbps Modulation with 

complete 2.4GHz radio transceiver and baseband. It 

uses CSR Bluecore 04‐ External single chip 

Bluetooth system with CMOS technology and with 

AFH (Adaptive Frequency Hopping Feature). 

 

3. Temperature Sensor (LM35)[3]: 

LM35 is a temperature measuring device having an 

analog output voltage proportional to the 

temperature.It provides output voltage in Centigrade 

(Celsius). It does not require any external calibration 

circuitry.The sensitivity of LM35 is 10 mV/degree 

Celsius. As temperature increases, output voltage also 

increases . E.g. 250 mV means 25°C.It is a 3-terminal 

sensor used to measure surrounding temperature 

ranging from -55 °C to 150 °C.LM35 gives 

temperature output which is more precise than 

thermistor output. 

 

4.  Infrared Sensor: 

The IR sensor module consists mainly of 

the IRTransmitter and Receiver, Opamp, Variable 

Resistor (Trimmer pot), output LED in brief. IR LED 

emits light, in the range 

of Infrared frequency. IR light is invisible to us as its 

wavelength (700nm – 1mm) is much higher than the 

visible light range. Some of it’s features are as 

follows: 

1. Forward current (IF) is 100mA (normal 

condition) and 300mA (max.) 

2. 1.5A of surge forward current 

3. 1.24v to 1.4v of forward voltage 

4. Temperature for storage and operation varies 

from -40 to 100 ℃ 

 

5.  Heart Beat Sensor[3]: 

Using the pulse sensor is straight forward, but 

positioning it in the right way matters. Since all the 

electronics on the sensor are directly exposed it is 

also recommended to cover the sensor with hot glue, 

vinyl tape or other non conductive materials. Also it 

is not recommended to handle these sensors with wet 

hands. The flat side of the sensor should be placed on 

top of the vein and a slight presser should be applied 

on top of it, normally clips or Velcro tapes are used to 

attain this pressure. 

Basic features of the sensors are: 

1. Biometric Pulse Rate or Heart Rate detecting 

sensor 

2. Plug and Play type sensor 

3. Operating Voltage: +5V or +3.3V 

4. Current Consumption: 4mA 

6. LCD Display[1]: 

LCD modules are very commonly used in most 

embedded projects, the reason being its cheap price, 

availability and programmer friendly. 16×2 LCD is 

named so because; it has 16 Columns and 2 Rows. 

There are a lot of combinations available like, 8×1, 

8×2, 10×2, 16×1, etc. but the most used one is the 

16×2 LCD. So, it will have (16×2=32) 32 characters 

in total and each character will be made of 5×8 Pixel 

Dots. 

Features: 

1. Operating Voltage is 4.7V to 5.3V 

2. Current consumption is 1mA without 

backlight 

3. Alphanumeric LCD display module, 

meaning can display alphabets and numbers 

4. Consists of two rows and each row can print 

16 characters. 

 

III. PROPOSED SYSTEM 

 

A. Real-Time Health Monitoring System 

Architecture: 

In this system  the Arduino Microcontroller takes the 

input from various sensors connected to it and with 

the help of the bluetooth module it sends these values 

on the android application. It also displays on a LCD 

display regarding the readings taken from the sensors. 

The sensors used are heartrate sensor, temperature 

sensor and IR sensor for checking the heartrate , body 

temperature and the saline level for a particular 

patient.The system also sends a sound notification to 

the ward staff  when the saline level is low for a 

particular patient. The system helps in continuous 

monitoring of the patient by taking the input values 

from the heartrate and temperature  sensors and 

storing the data in the database. An average is taken 

of the values stored which are updated every two 

seconds and then a precised analysis is done on it.[7] 

The values are stored continuously for the patient 

under monitoring and the analysis indicates whether 

the patient needs further medical attention or not. 

 
Fig 1. System Architecture 
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B. Algorithm: 

Flow of the analysis done on the real-time health 

monitoring system: 

1. Ifheartrate is low then generate warning for 

Bradycardia. 

2. Else if heart rate and temperature both are low then 

generate report for hypothermia. 

3. Else if heartrate is high then generate report for 

Tachycardia. 

4. Else if both heartrate and temperature are high then 

generate  report for fever. 

5. Else if heartrate is very low then generate  report 

for Bradycardia. 

6. Else if heartrate and temperature both are very low 

then generate  report for hypothermia. 

7. Else if heartrate is very high then generate report  

for Tachycardia. 

8. Else if both heartrate and temperature are very high 

then generate report for fever. 

9. Else Patient is normal and has no signs of above 

mentioned diseases. 

10. End if. 

 

IV. RESULTS AND ANALYSIS 
 

This system does a real-time monitoring of  patients 

using heartrate, temperature and IR sensors. The 

input from these sensors is given to the Arduino 

Microcontroller which displays the values on the 

LCD display and also passes the values to the android 

application. The application takes these values and an 

analysis of the data is precisely done. This analysis 

would help the hospitals to get an accurate result that 

would probably be less while checking and analyzing 

manually. This system is efficient and flexible as it 

could be easily moved around and would generate the 

results on daily basis providing a better assistantship 

to the doctors. 

 
Fig 2. Hardware Connectivity 

 
Fig 3. Real-time Monitoring &Daily Analysis of the Patient 

V. CONCLUSION 

 

The System implemented is a cost effective, easy to 

install and less complex real-time health monitoring 

system which monitors and displays various 

healthcare parameters like heart-rate, body 

temperature of the patient and saline level of the 

saline bottle at real time. According to the preset 

threshold values a voice notification is generated in 

irregular situations through the android application. It 

also stores the sensor data of the patient being 

monitored in the database at real time. This stored 

data is further used significantly to make analysis 

which will conclude the patients status on daily basis 

for doctors to take important decisions. The system 

improves the efficiency and accuracy of healthcare 

infrastructure by implementing automation, constant 

monitoring and human-error free system which will 

completely change the scenario of traditional 

healthcare services leading to superior care of patient, 

real-time fast processing and profitability. 
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