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PREFACE 

 

This report comprises the summary of work which we, Lina Mondal, Somadrita 

Chattopadhyay, Subham Paria and Sumana Samanta achieved during our final year project. 

The task we chose to carry out during the year is monitoring of heart rate of a human being 

and monitoring and controlling of temperature and humidity of the environment. The effort is 

conducted under the supervision of Mr. Arijit Ghosh , Assistant Profesor, Dept of AEIE, 

RCC Institute of Information Technology. 

Our project “Smart Incubator” is a platform which can measure various health parameters 

like heart-rate, temperature of an Infant’s body. Now a days  the ratio of premature born 

babies death are increasing at  alarming rate and at the same time the cost of health care 

system required is quite expensive. Our project is a approach to deal with both the problems. 

As our system is portable and cost effective , it can be taken to places where medical facilities 

are not developed ( extreme rural areas) having extra advantage of being controlled or 

monitored globally. 
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ABSTRACT 

 

Infants who born before 37 weeks of the gestation period are known as preterm or premature 

babies. Preterm baby requires surrounding exactly similar as in the womb to cope with the 

external environment. In fact mammals have the advantage of being homoeothermic, i.e. they 

have a nearly uniform body temperature, regulated independent of the environmental 

temperature. Vital organs or enzymes of premature babies grow to the very lesser extent and 

thus requires special attention to copewith external physical condition like temperature, 

humidity, light and oxygen level. The infant has several disadvantages in terms of thermal 

regulation. An infant has a relatively large surface area, poor thermal insulation, and a small 

amount of mass to act as a heat sink. The newborn has little ability to conserve heat by 

changing posture and no ability to adjust their own clothing in a response to thermal stress. 

To provide the similar environment as in the womb infants have to be kept in a device known 

as incubator. An infant incubator is a device consisting of a rigid box-like enclosure in which 

an infant may be kept in a controlled environment for medical care. An infant incubator 

provides stable levels of temperature, relative humidity and oxygen concentration The 

relative humidity should follow set values according to the number of incubation days. 
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CHAPTER 1 

INTRODUCTION  
 

Our project is a smart infant bodysuit that consists of fabric based resistive filaments that safely 

provide warmth to the neonate as due to preterm birth body is fat is miniscule .The heating is 

carefully controlled..Our current prototype designed to fit one of the team mate to first evaluate 

the sensors and findings and addressing safely issued before working on a miniature version 

.Comfortable textile based electrodes monitor ECG ,Respiration Rate .Pulse Oximetry would be 

integrated with the baby's hoodie and would measure the oxygen saturation in blood in the 

earlobe .Hypoxemia and apnea can be detected early using Respiration and Blood Oxygenation 

data to trigger alerts .The wearable would also provide peace of mind to a parents who in many 

preterm cases are extremely stressed . 

 

In rural areas there is no such a facilities of having or maintaining a electrical device like 

incubator. Those people who are living there can’t afford such incubator by themselves. And the 

hospitals situated in those places are not moderate enough for providing those incubators for the 

critical conditioned infants. If also government provide incubator to those hospitals, the 

maintenance is not possible or available. Hence infants are dying rapidly.  

 

So our aim is to create a system for premature babies that can give them a perfect atmosphere 

around them, which will help them survive in there conditions with low cost and less 

maintenance. It also help in monitoring their body temperature, humidity, heart-beat. And also 

this body suit is a relief for parents who are busy with their daily work.  

 

Android phones are common today. This system implemented by us will transfer the data of 

continuous measuring data of temperature, humidity and heart-beat with in a big  range to the 

one or more than one particular android phones. And also this system is able to give alarm to the 

parents at any danger condition. Also a doctor who can monitor the data will predict the problem 

with the infant’s body if any. And if the incubator temperature decreased than the given set point 
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the ardino board will instruct the heating pad for turning on until the temperature reaches to the 

set point. 

 

 

The device can potentially be the only incubator system in remote villages where standard 
neonatal incubators may not be available .The system would be distributed in remote areas 
through community health care workers in a rental model and in urban areas  it would be post 
discharge rental systems throu 
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                  CHAPTER 2 

LITERATURE REVIEW 

EARLY DEVELOPMENTS: 

 In 1985, Infants are nursed in incubators using either air mode control or skin temperature servo 

control. Data are collected continuously using a computer linked monitoring system. In 1998, 

Water permeability of the infant’s skin is an important factor in the maintenance of a controlled 

water and heat balance. Radiant warmers and incubators are used to maintain the body 

temperature of newborn infants. Incubators provide a heated environment to reduce body heat 

losses. The heat production is performed by forced circulation of air warmed by electrical heater, 

controlled manually. In this paper an active humidification system is proposed to control ambient 

humidity in incubator . In 2000 ,the observation that the relative importance of Pico-

phytoplankton is greatest in warm and nutrient-poor waters was tested here based on a 

comprehensive review of the data available in the literature from oceanic and coastal estuarine 

areas. The results support the increasing importance of Pico-phytoplankton in warm, oligotrophic 

waters. The reduced contribution of Pico-phytoplankton in warm productive waters is 

hypothesized here to be due to increased loss rates, whereas the dominance of Pico-

phytoplankton in warm, oligotrophic waters is attributable to the differential capacity to use 

nutrients as a function of differences in size and capacity of intrinsic growth of Pico-

phytoplankton and larger phytoplankton cells .In 2002 ,relative humidity levels of an incubator 

were measured and Controlled . An integrated circuit-type humidity sensor was used to measure 

the humidity level of the incubator environment. Measurement and control processes were 

achieved by a PIC microcontroller. The high-performance and high-speed PIC provided the 

exibility of the system. The developed system can be used effectively for the intensive care of 

newborns and/or premature babies. In this study, the humidity measurement and control system 

has been developed to control the humidity level of the incubator environment. The IC-type 

humidity sensor is used in the humidity measurement circuit. Since the linearity of the sensor is 

better, accuracy is higher, the response time is faster than the other humidity sensor, and the RH 

of the incubator environment is controlled with small actuations around the control values. Since, 

measurement and control processes are achieved by the high-performance and high-speed PIC 

microcontroller, it is possible to provide better performance to control [1-5]. 
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SUBSEQUENT DEVELOPMENTS: 

In 2005, the aim is to compare, in a prospective clinical trial, oxygen delivery on intermittent 

positive pressure with nasal cannulae versus facial mask in primary resuscitation of the newborn 

with moderate asphyxia. In a direct comparison of nasal versus oral mask ventilation, however, 

Segedinet all showed that artificial ventilation in infants can be better performed via the nasal 

route. Oxygen delivery on intermittent positive pressure with nasal cannulae in primary 

resuscitation of the newborn with moderate asphyxia is a less aggressive and potentially 

advantageous alternative to the traditional oral route. In 2007; sophisticated electronics are 

within reach of average users. Cooperation between wireless sensor networks and existing 

consumer electronic infrastructures can assist in the areas of health care and patient monitoring. 

This will improve the quality of life of patients, provide early detection for certain ailments, and 

improve doctor-patient efficiency. The goal of their work is to focus on health-related 

applications of wireless sensor networks. In this paper they detail our experiences building 

several prototypes and discuss the driving force behind home health monitoring and how current 

and future technologies will enable automated home health monitoring .They  have brought 

sophisticated electronics within the reach of average users. These technologies, when 

complimented with wireless sensor networks, promise to add a truly ambient intelligent 

component to our daily lives. Today, these technologies may be integrated into existing 

consumer electronic and infrastructure already found in the home. In 2008 ,the main objectives 

of this study were to: 1) determine practical field methods to monitor oral temperature (OT), 

heart rate (HR), and respiration rate (RR) of captured manatees; 2) establish normal OT, HR, RR 

parameters with correlations to blood chemistry; 3) provide an easy to reference OT, HR, RR 

monitoring field guide for manatee researchers. Monitoring of the parameters can help to 

improve the ability to obtain individual health assessments of manatees in the field. 

In 2009 ,In this paper, they propose the application of wireless transmission technology for 

neonatal monitoring at NICU. Software is developed for ensure the correct data transmission, 

detection and display. The system is designed to be suitable for integration into a non-invasive 

monitoring platform such as a smart neonatal jacket. Some interesting aspects related to the 

wireless transmission at NICU were briefly touched during the later stages of the project, which 

are highly relevant for future development. Firstly, for demonstrating the transmission of multi-
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modal data from different sensors, such as ECG and SpO2, the hardware and calibration of 

sensors as well as signal processing will need to be implemented with the integration of non-

invasive sensors. In 2009, a ZigBee network based wireless heart rate monitoring system for the 

premature babies who are under the constant monitoring system. The main focus of this project 

is to study the existing heart monitoring systems in different physical situations, search the 

feasibility for wireless heart monitoring systems for premature babies in the hospital. Then 

develop an unconstrained monitoring system that can monitor babies' heart rates continuously 

.So that it gives the medical staff an early warning in real time if necessary.  In this project, they 

develop a heart rate monitoring system for the babies who are kept in the incubators in different 

rooms. The system will allow hospital personnel to remotely monitor the heart rate from the 

center monitoring system. The heart-rate information of babies kept in various incubators and 

transmit the heart rate information to the central wireless device which is kept in the incubator 

room through the wireless communication network. They have proposed a low-cost solution to 

enhance the remote monitoring capability of existing health care system. They conducted a 

feasibility study of using ZigBee network based heart rate monitoring system. It is cheap, secure, 

robust and low-power consuming. It can operate on multiple channels so as to avoid interference 

with other wireless devices or equipments in the hospital [6-11]. 

 

LATEST DEVELOPMENTS: 

In 2016 ,in this article, they define and discuss some of the major challenges in the healthcare 

systems which can be effectively tackled by the recent advancement in ICT technologies. In 

particular, they focus on sensing technologies, cloud of computing, internet-of-things and big 

data analytics systems as emerging technologies which are made possible by the remarkable 

progress in various aspects including network communication speed, computational capabilities 

and data storage capacities that provide various advantages and characteristics that can contribute 

towards improving the efficiency and effectiveness of healthcare services. In particular, they 

focused on exploiting the advancements in the areas of sensor technologies, cloud computing, 

Internet- Of- Things and Big data analytics systems as emerging technologies that can 

significantly contribute towards improving the efficiency and effectiveness of healthcare services 

.Several use cases and application scenarios have been discussed to promote the importance of 

our proposed framework. Future work will concentrate on designing the adequate programming 
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.Abstraction that can equip the analytics process for various healthcare related complex data 

sources. In 2016 ,this paper describes a non -pharmacological solution, called Smart, which 

provides comfort through mediation of a parent’s physiological features to the distressed neonate 

via an intelligent pillow system embedded with sensing and actuating functions. An intelligent 

pillow system was proposed and implemented with embedding sensing and actuating functions 

for the transfer of maternal heart beat into the pillow and playing the pulsation to the neonate. 

For the design of a comfortable monitoring system for prematurely born babies in the Neonatal 

Intensive Care Unit(NICU) ,they proposed the concept of diversity measurement and context 

awareness to improve reliability .Clinical multi-modal sensor data was collected in the NICU 

with the Smart Jacket connected to a state –of-the art amplifier .They found that signals quality 

varied among sensors and varied over time ,and found correlations between ECG signal 

,acceleration data ,and context ,which support  the feasibility of the concept. The  Neonatal 

Intensive Care Unit represents a complex and multi-output context aimed at monitoring and 

controlling biological signals and parameters in premature newborn .This paper details some 

methodological and design options for developing  technologies that allow end-user composition 

and control. The main goal of ambient or ubiquitous computing applications was to make the 

technology transparent or invisible to the users .An intensive care situation provides a highly 

dynamic environment where a number of heterogeneous actors co-exist .This ongoing dynamic 

changing situation provides very specific ,but in the same time ,continuously changing 

requirements .Users can construct assemblies of heterogeneous technologies as discussed of 

heterogeneous technologies s discussed in this paper .Initial result of the field trails show the 

possibility to use redundancy inspection scenarios within this domain. Combining the sampled 

clinical data with the associated context could provide further insight to the natural cause and 

progression of the disease. For instance, with arrhythmic heart disease monitoring, the 

underlying cause of the altered ECG signals can be attributed to the intrinsic cardiac condition as 

well as a number of other factors including the physical and mental stress of the patient .This 

paper proposes miniaturized sophisticated intelligent wireless sensors networks to provide real 

time monitoring of parameters like ECG, Blood Pressure, Oximetry, Pulse, and Temperature of 

the infant/patient and the humidity of the incubator. The simulation results are encouraging 

enough to warrant their use as a real time information delivery system that would greatly help 

Paediatrics consultants and particularly infants and can rely on this extremely potential 
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Intelligent Sensors Network that provides accurate pathological parameters. Each proposed 

incubator will have a set of six sensors which will provide the ECG, Blood Pressure, Oximetry, 

Pulse and Temperature of the infant in the incubator. Data collected from all the sensors is stored 

temporarily in the node provided in the Incubator itself and transmits the data to the Base Station 

over a wireless channel for analysis. 7The proposed Real time incubator monitoring system 

collects various biometric parameters of the infant in the incubator and sends this over a wireless 

network to the Base Station. The proposed system ensures proper monitoring of the infants and 

helps in case of emergencies as well using enhanced-AODV protocol. The future work is 

focused on the implementation of the monitoring system to monitor all the pathological 

parameters of infants in all the hospitals with common physician/consultant.This paper aim is to 

determine possible correlations of  OT, HR, RR with blood chemistry. Oral temperature will 

show a time dependent increase in value after capture; heart rate and respiration rate will 

stabilize over time. A positive correlation exists between heart rate, potassium, and lactate  

concentration amongst healthy captured manatees[12-15]. 
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CHAPTER 3 

OVERVIEW OF THE PROJECT 

3.1 Block diagram: 

 

 
Fig-2 : Block diagram of the controlling monitoring part (2) 

 

 
Fig-1 : Block diagram of the part of this project of wire-less part (1) 
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Description of project: 

Infants who born before 37 weeks of the gestation period, are nursed in incubators. But millions 

of infants are dying every year due to money and maintenance in hospitals and due to advanced 

technology. 

    We are using node MCU as the wireless communication medium and as controller we are 

using ARDUINO UNO. First we will measure the temperature and humidity of the incubator and 

then transmit the data using Wi-Fi module to Thingspeak channel. If the data is above/below a 

set point set by the user then the controller will give the heating pad accordingly. The readings 

will be shown in the thingspeak channel screen. The dht11 and ky039 sensors will give 

continuous data and so we can know the temperature and humidity and heart-beat at any time. So 

using this model we can easily control the temperature, humidity and measure the infant’s heart-

beat.  

The sensor will give the reading continuously and the heating pad will relatively on-off. Thus the 

temperature will remains same and the infant will stay safe. 
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3.2 Components used, specification, advantages, working: 

Components Specification 

Arduino Uno   16 MHz crystal oscillator, based on the 

ATmega328 

Temperature and humidity sensor Supply Voltage : +5V 

Temperature range : 0-50 °C error of ± 2 °C  

Humidity : 20-90% RH ;± 5% RH error  

Interface: Digital 

Heartbeat sensor(KY039): 

 

Operating voltage : +5V DC 

Output data level : 5V 

TTL level heart beat detection indicated: By 

LED 

Output high pulse light source : 660nm super 

red light 

Weight: 2g 

Wifi module Model-ESP 8266-12e 

32 bit, 80MHz 

                         Table 1: components used and their specification 

  

Arduino Uno : Arduino Uno is a microcontroller board based on the ATmega328P. 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.. You can tinker with your 
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UNO without warring too much about doing something wrong, worst case scenario you can 

replace the chip for a few dollars and start over again. 

 

 

Fig-3: Description of board Arduino Uno 
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Arduino Technical Specifications: 

Microcontroller      ATmega328 

Operating Voltage      5V 

Supply Voltage (recommended)    7-12V 

Maximum supply voltage    20V 

 Digital I/O Pins       14 

Analog Input Pins        6  

DC Current per I/O Pin      40mA 

DC Current for 3.3V Pin     50mA 

Flash Memory      32KB(ATmega328 

SRAM 2KB (ATmega328)  

EEPROM 1 KB (ATmega328) 

Clock Speed                        16 MHz 

Table- 2:  Arduino-uno board Technical Specifications 

 

 Temperature and Humidity Sensor DHT-11 : 

It uses a capacitive humidity sensor and a thermistor to measure the surrounding air ,and spits 

out a digital signal on the data pin .  

          The first pin on the left to 3-5 v power, the second pin to your data input pin and the right 

most pin to ground.  
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Dht11 TECHNICAL DETAILS: 

 3 to 5V power and I/O 

 2.5mA max current use during conversion (while requesting data) 

 Good for 0-100% humidity readings with 2-5% accuracy 

 Good for -40 to 80°C temperature readings ±0.5°C accuracy 

 No more than 0.5 Hz sampling rate (once every 2 seconds) 

 Body size 27mm x 59mm x 13.5mm (1.05" x 2.32" x 0.53") 

 3 pins, 0.1" spacing 

 Weight (just the DHT22): 2.4g 

 

 

Fig 4: DHT-11 sensor 

HEARTBEAT SENSOR(KY039):  

KY039 is a neat little chip used to measure the electrical activity of the heart .This electrical 

activity can be charted as an ECG or electrocardiogram . The Electrocardiography is used to help 

diagnose various heart conditions. 
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Fig 5: Heartbeat sensor KY039 

ESP 8266-12e:  ESP8266-12E is designed and developed by Shenzhen Doctors of Intelligence 

& Technology (SZDOIT) based on the Ultra-low power consumption.ESP-12E/F is specially for 

mobile devices and application of IoT (Internet of Things). Now, ESP-12E/F is widely applied to 

internet, communication in local area, intelligent home, industrial control, handed-devices, and 

etc. 

 

Fig 6: Pin Diagram of Node-MCU 
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Advantages: 

Arduino Uno: It's open source so you could start with an arduino, make a design you like.  

Software is open source so you can use code and fiddle around with it, and use it in your design. 

It has a standard plug in for "shields" that a lot of companies have adopted to create plug-in for 

it. Whatever you want to plug your arduino into, there may already be a shield for it and some 

source code to start with. The Arduino hardware platform already has the power and reset 

circuitry setup as well as circuitry to program and communicate with the microcontroller over 

USB. In addition, the I/O pins of the microcontroller are typically already fed out to 

sockets/headers for easy access (This may vary a bit with the specific model). 

Wifi module: There are many wireless interface options, Bluetooth Low Energy (BLE), ZigBee, 

Z-Wave, Wi-Fi and RFID, each with their own unique balance of power, range, data rates, mesh 

networking, interference immunity, and ease of use. However, some interfaces are not yet native-

IP enabled, so cannot be addressed directly or exchange data with other devices and servers over 

the Internet. These then require a separate gateway, adding expense and complexity to the final 

solution. 

This is where Wi-Fi stands out: it is based on the IEEE 802.11 standards with native IP 

addressability, is ubiquitous, well understood, and can scale well in terms of data rates to 

optimize for power consumption. According to the Wi-Fi Alliance, there are more than 6.8 

billion installed Wi-Fi-capable devices, so the odds are pretty high that there is a local Wi-Fi 

access point available (Figure 1). Note too that 802.11 standards are also IPv6 compliant, so 

there’s almost no limit to the number of unique addresses. 

Working: 

Arduino uno: Arduino is an open-source electronics platform based on easy-to-use hardware 

and software. Arduino boards are able to read inputs - light on a sensor, a finger on a button, or a 

Twitter message - and turn it into an output - activating a motor, turning on an LED, publishing 
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something online. You can tell your board what to do by sending a set of instructions to the 

microcontroller on the board. To do so you use the Arduino programming language (based 

on Wiring), and the Arduino Software (IDE), based on Processing. 

Over the years Arduino has been the brain of thousands of projects, from everyday objects to 

complex scientific instruments. A worldwide community of makers - students, hobbyists, artists, 

programmers, and professionals - has gathered around this open-source platform, their 

contributions have added up to an incredible amount of accessible knowledge that can be of great 

help to novices and experts alike. 

Arduino was born at the Ivrea Interaction Design Institute as an easy tool for fast prototyping, 

aimed at students without a background in electronics and programming. As soon as it reached a 

wider community, the Arduino board started changing to adapt to new needs and challenges, 

differentiating its offer from simple 8-bit boards to products for IoT applications, wearable, 3D 

printing, and embedded environments. All Arduino boards are completely open-source, 

empowering users to build them independently and eventually adapt them to their particular 

needs. The software, too, is open-source, and it is growing through the contributions of users 

worldwide. 

ESP8266-12e: It is a low cost Serial-to-Wi-Fi module that interfaces nicely to any 

microcontroller. However, a word of caution -- it is highly undocumented (primary reason for 

writing this document), and more importantly, it is frequently updated and not backward 

compatible 

How to Set Up ESP8266 ESP-12E/F in programming mode 

Connect the FTDI to your PC through a USB port. The PWM led of the ESP12E/F module will 
switch on. 

Set the output voltage to 5-7.5v voltage .Than in ESP12E/F follow these steps:- 
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1) Press the GPIO0 button and keep it pressed. 

2) Press the reset button and keep it pressed 

3) Release the reset button 

4) Release the GPIO0 button 

If a green light will switch on in LED2 on the ESP-12E/F module, then your ESP-12E/F is in 
programming mode. 

4.Upload Your Sketch  

3.3 Connections of Sensors with Boards: 

 

 

Fig-7: Connection of DHT11 with Arduino-UNO 
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Fig-8: Connection of KY039 with Arduino-UNO 

 

 

Fig-9 : Connection of DHT11 with Node-MCU (1) 
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Fig 10: Connection of DHT11 with NodeMCU (2) 

 

 

Fig 11: Connection of KY039 with ESP8266 (1) 
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Fig 12: Connection of KY039 with ESP8266 while measuring heart-beat (2) 

 

3.4 Program: 

A.For DHT-11 with Arduino-uno ; 

#include "dht11.h"   

dht11 DHT11; 

#define DHT11PIN 2    

void setup() 

{ 

  Serial.begin(115200); 

  Serial.println("DHT11 TEST PROGRAM "); 
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  Serial.println(); 

} 

void loop() 

{ 

  Serial.println("\n"); 

  int chk = DHT11.read(DHT11PIN); 

 

  Serial.print("Read sensor: "); 

  switch (chk) 

  { 

    case DHTLIB_OK:  

    Serial.println("OK");  

    Serial.print("Humidity (%): "); 

    Serial.println((float)DHT11.humidity); 

    Serial.print("Temperature (°C): "); 

    Serial.println((float)DHT11.temperature); 

    break; 

     case DHTLIB_ERROR_CHECKSUM:  

    Serial.println("Checksum error");  

    break; 

    case DHTLIB_ERROR_TIMEOUT:  
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    Serial.println("Time out error");  

    break; 

     default:  

    Serial.println("Unknown error");  

    break; 

  } 

  delay(2000);    // Give as much delay as you want 

} 

B.For KY039 with Arduino-uno : 

// Pulse Monitor Test Script 

int sensorPin = A0; 

double alpha = 0.75; 

int period = 100; 

double change = 0.0; 

double minval = 0.0; 

void setup () 

{ 

  Serial.begin (9600); 

} 

void loop () 

{  static double oldValue = 0; 
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    static double oldChange = 0; 

    int rawValue = analogRead (sensorPin)+70; 

    double value = alpha * oldValue + (1 - alpha) * rawValue; 

     Serial.print (rawValue); 

    Serial.print (","); 

    Serial.println (value); 

    oldValue = value; 

  delay (1000); 

} 

C. For DHT-11 sensor with Node-Mcu :  

#include <ESP8266WiFi.h> 

#include <ESP8266HTTPClient.h> 

#include "DHT.h" 

WiFiClient client; 

String thingSpeakAddress= "http://api.thingspeak.com/update?"; 

String writeAPIKey; 

String tsfield1Name; 

String request_string; 

HTTPClient http; 

DHT dht2(2,DHT11); 

void setup() 

{ 

  Serial.begin(9600); 

http://api.thingspeak.com/update?
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  WiFi.disconnect(); 

   WiFi.begin("aish","12345678"); 

  delay(300); 

} 

void loop() 

{ 

    if (client.connect("api.thingspeak.com",80)) { 

      writeAPIKey = "HZL88C91OA16NP7D"; 

      tsfield1Name = "&field1=10"; 

      request_string = thingSpeakAddress; 

      request_string += "key="; 

      request_string += "5ZSYQKM028NDYC49"; 

      request_string += "&"; 

      request_string += "field1"; 

      request_string += "="; 

      request_string += analogRead(A0); 

      http.begin(request_string); 

      http.GET(); 

      http.end(); 

    } 

    Serial.println("TEMPERATURE"); 

    Serial.println((dht2.readTemperature( ))); 

    delay(1000); 

    if (client.connect("api.thingspeak.com",80)) { 

      writeAPIKey = "5ZSYQKM028NDYC49"; 
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      tsfield1Name = "&field1=10"; 

      request_string = thingSpeakAddress; 

      request_string += "key="; 

      request_string += "HZL88C91OA16NP7D"; 

      request_string += "&"; 

      request_string += "field2"; 

      request_string += "="; 

      request_string += analogRead(A0); 

      http.begin(request_string); 

      http.GET(); 

      http.end(); 

    } 

    Serial.println("HUMIDITY"); 

    Serial.println((dht2.readHumidity( ))); 

    delay(1000); 

} 

 

B. For KY-039 Sensor  with Node-MCU: 

#include <ESP8266WiFi.h> 

#include <ESP8266HTTPClient.h> 

WiFiClient client; 

String thingSpeakAddress= "http://api.thingspeak.com/update?"; 

String writeAPIKey; 

String tsfield1Name; 

String request_string; 

http://api.thingspeak.com/update?
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HTTPClient http; 

void setup() 

{ 

    WiFi.disconnect(); 

   WiFi.begin("aish","12345678"); 

  while ((!(WiFi.status() == WL_CONNECTED))){ 

    delay(300); 

  } 

} 

void loop() 

{ 

   if (client.connect("api.thingspeak.com",80)) { 

      writeAPIKey = "WOZU60Y3AND8I9XG"; 

      tsfield1Name = "&field1=10"; 

      request_string = thingSpeakAddress; 

      request_string += "key="; 

      request_string += "WOZU60Y3AND8I9XG"; 

      request_string += "&"; 

      request_string += "field1"; 

      request_string += "="; 

      request_string += analogRead(A0); 

      http.begin(request_string); 

      http.GET(); 

      http.end(); 

 
    } 
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    delay(1000); 

 
} 

 

3.5 Cost estimation:  

Table-3     

COMPONENT NAME QUANTITY PRICE 

NODE MCU 1 458 

ARDUINO UNO 1 450 

Dht 11 1 350 

Ky039 1 120 

Jumper As per required 90 

Breadboard 1 60 

      

 



Chapter 4  Result and Discussion 

 Dept. Of AEIE, RCCIIT  28 | P a g e  
 

CHAPTER 4  

RESULTS AND DISCUSSION 

Data read by Serial Port :  

A. Temperature and Humidity Monitoring :  

Temperature: 30.00 degrees Celsius, 
Humidity: 38.00%.  

Temperature: 30.00 degrees Celsius, 
Humidity: 31.00%.  

Temperature: 30.00 degrees Celsius, 
Humidity: 31.00%.  

Temperature: 30.00 degrees Celsius, 
Humidity: 39.00%.  

Temperature: 30.00 degrees Celsius, 
Humidity: 38.00%.  

Temperature: 30.00 degrees Celsius, 
Humidity: 37.00%.  

Temperature: 30.00 degrees Celsius, 
Humidity: 32.00%.  

Temperature: 30.00 degrees Celsius, 
Humidity: 33.00%.  

Temperature: 31.00 degrees Celsius, 
Humidity: 33.00%.  

Temperature: 31.00 degrees Celsius, 
Humidity: 37.00%.  

Temperature: 33.00 degrees Celsius, 
Humidity: 35.00%.  

Temperature: 34.00 degrees Celsius, 
Humidity: 36.00%.  

Temperature: 36.00 degrees Celsius, 
Humidity: 37.00%.  

Temperature: 37.00 degrees Celsius, 
Humidity: 34.00%.  

Temperature: 37.00 degrees Celsius, 
Humidity: 36.00%.  

Temperature: 37.00 degrees Celsius, 
Humidity: 34.00%.  

Temperature: 37.00 degrees Celsius, 
Humidity: 33.00%.  

Temperature: 37.00 degrees Celsius, 
Humidity: 33.00%.  

Temperature: 37.00 degrees Celsius, 
Humidity: 32.00%.  

Temperature: 37.00 degrees Celsius, 
Humidity: 31.00%.  

Temperature: 35.00 degrees Celsius, 
Humidity: 30.00%.  

Temperature: 34.00 degrees Celsius, 
Humidity: 35.00%.  

Temperature: 34.00 degrees Celsius, 
Humidity: 30.00%.  

Temperature: 34.00 degrees Celsius, 
Humidity: 29.00%.  

Temperature: 34.00 degrees Celsius, 
Humidity: 29.00%.  

Temperature: 35.00 degrees Celsius, 
Humidity: 29.00%.  
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Temperature: 34.00 degrees Celsius, Humidity: 30.00%.  

 Data in Thingspeak :  

 

Fig 13: Temperature monitoring in Thingspeak 

 

Fig14: Humidity Monitoring in Thingspeak 

TEMPERATURE CONTROLLING PART:-  We set a certain temperature according to 

infant’s comfort. So, when the temperature with-in the incubator decreased below the set-

point the  red-led turns on and arduino-uno board set the heating-pad on. And when the 

temperature stay with-in the given range the green-led turns on and the red-led and heating-

pas turns off. Same for the temperature above the set-point the red-led turns on and green-led 
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off. In this case controller immediately instruct the heating-pad to be turn off. Thus the 

temperature is controlled in the incubator.  

Temperature inside incubator Heating-pad state Red-led Green-led 

Below 25°C ON ON OFF 

Between 26°C -37°C OFF OFF ON 

Above 37°C OFF ON OFF 

Table 4:-led and heating-pad status according to temperature variation 

 

B. Heart Beat Monitoring :   

74, 78.19 

77, 77.89 

76, 77.42 

73, 76.31 

84, 78.24 

79, 78.43 

77, 78.07 

74, 77.05 

85, 79.04 

84, 80.28 

76, 79.21 

79, 79.16 

79, 79.12 

80, 79.34 

77, 78.75 

70, 76.57 

76, 76.42 

86, 78.82 

75, 77.86 

76, 77.40 

95, 81.80 

95, 85.10 

73, 82.07 

76, 80.56 

87, 82.17 

80, 81.62 

75, 79.97 

74, 78.48 

70, 76.36 

72, 75.27 
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Data showed in Thingspeak :  

 

Fig15 : Heart Beat Monitoring 
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CHAPTER 5 

 

CONCLUSION 

 

The proposed system monitors heart beat of the infant and temperature and humidity of the 

surrounding. Temperature monitoring is done in order to keep the environment suitable for the 

neonate .Temperature monitoring of the infant’s body will help to detect many other internal 

diseases like  infections, common cold, and pneumonia have a common symptom of fever as the 

body temperature goes high . Humidity measure values also help in detecting of having internal 

problems like cold, dehydration. Continuous heart beat monitoring helps to detect any kind of 

cardiovascular disorder in the infant. It also helps to detect arrhythmia or irregular heartbeats. 

But  the temperature inside the incubator loose due to atmosphere or any other problems, the 

heating pad will not on automatically, as we didn’t implement the feature. And also for 

continuous monitoring there should always have the facilities of power supply. But in many 

places there is still have the problem of power cut about several hours. 
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 FUTURE SCOPE OF STUDY 

 

 

The future work is focused on the implementation of the monitoring system to monitor all the 

pathological parameters of infants in all the hospitals with common physician/consultant.This 

paper aim is to monitoring and controlling temperature within the incubator and checking the 

infant’s heartbeat continuously . Oral temperature will show a time dependent increase in value 

after capture; heart rate and respiration rate will stabilize over time. A positive correlation exists 

between heart rate, potassium, and lactate concentration amongst healthy captured manatees.  In 

future there is many implementation can take place ,like ECG monitoring ,proper oxygen supply 

controlling and above all the controlling system will automatically on or off. As there will given 

a particular set point for different parameters ,the controller will automatically on if the 

measuring value goes below the set value and the controller will automatically off if the 

measuring value goes high compare to the set value. 

There is also a possibility of replace the power source by solar cell. In rural area there is a big 
problem in supplying of electricity .So this problem will also overcome in future 
implementations. 
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