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ABSTRAK

Tujuan Projek Tahun Akhir ini adalah untuk melaksanakan Sistem Pemantauan
Neonatal berdasarkan aplikasi Android yang menghubungkan “Internet of Thing” (IoT)
vang, bayi pramatang perlu mendapat perhatian penuh dari doktor dan jururawat kerana
kurang kemampuan ekspresi. Sindrom Kematian Bayi Mendadak (SIDS) adalah kejadian
vang wujud di kalangan bayi di bawah umur satu tahun. Selepas itu, menjaga neonat
melalui inkubator menjadi cabaran kepada banyak jururawat dan doktor dalam tugas
harian mereka. Dalam kes ini, doktor dan jururawat berasa tidak selesa untuk memantau
dengan menggunakan komputer untuk memeriksa keadaan neonat ketika mereka dalam
masalah perubatan. Tambahan pula, doktor dan jururawat akan mengalami kesukaran
untuk mendapatkan data masa nyata dari sensor. Oleh itu, untuk menyelesaikan masalah
ini, keadaan bayi dalam inkubator dapat diketahui melalui aplikasi Android untuk
memudahkan doktor dan jururawat mendapatkan data masa nyata yang diambil oleh
“cloud” IoT, ThingSpeak. Pembangunan aplikasi Sistem Pemantauan Neonatal
memerlukan perisian Android Studio versi 3.2.1 sebagai platform untuk aplikasi Android.
Nilai sensor ini telah dihantar ke “cloud” IloT, ThingSpeak dan aplikasi ini perlu
mengambil data sensor dari “cloud” dengan menyambungkan mana-mana Wi-Fi
berdekatan untuk memaparkan data masa nyata secara grafik pada telefon pintar.
Aplikasi ini dibuat dengan empat antara muka yang berbeza. Antara muka pertama
adalah laman utama yang memaparkan dua menu, “About Me” dan “Sensor Status”.
Paparan antara muka kedua mengenai biografi pemaju. Sementara plot antara muka
ketiga dan keempat graf masa nyata pada sensor suhu dan sensor kadar nadi masing-
masing. 85% responden dalam analisis tinjauan bersetuju tahap kemudahan apabila
aplikasi ini dapat memaparkan nilai data suhu dan kadar nadi dalam bentuk graf masa
nyata. Akhirnya, pelaksanaan aplikasi Sistem Pemantauan Neonatal datang kepada

kesedaran, aplikasi itu berjaya dijalankan pada semua telefon bimbit Android.
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ABSTRACT

The aim of this Final Year Project’s was to implement Neonatal Monitoring
System based on Android Application that connect by Internet of Thing (IoT) technology
which, the premature baby needs to get full attention from doctors and nurses due to lack
of expression ability. Sudden Infant Death Syndrome (SIDS) is an incident exists among
infants below the age of one year. Subsequently, taking care the neonate through the
incubator has become a challenge to many nurses and doctors in their daily tasks. In this
case, the doctors and nurses feel uncomfortable to monitor by using the computer for
checking the condition of a neonate when they were in medical issues. Furthermore, the
doctors and nurses will experience difficulty to get the real-time data from the sensors.
Therefore, to solve the problem, the condition of an infant in the incubator can be known
via Android application to facilitate the doctors and nurses to obtain the real-time data
captured by IoT cloud, ThingSpeak. Development of Neonatal Monitoring System
application requires Android Studio software version 3.2.1 as a platform for Android
application. The value of these sensors have been sent to IoT cloud, ThingSpeak and this
application need to fetch the data of sensor from the cloud by connecting with any Wi-Fi
nearby to display the real-time data graphically on smartphone. The application was
created with four different interface. First interface is the homepage which displays two
menus; About Me and Sensor Status. Second interface displays about developer
biography. While third and fourth interface plot a real-time graph on temperature sensor
and pulse rate sensor respectively. 85% of respondents in survey analysis agreed the
convenience level when this application can display the data value of temperature and
pulse rate in real-time graph form. Finally, the implementation of the Neonatal
Monitoring System application came to realization, the application ran successfully on all

Android mobile phone.
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CHAPTER 1

INTRODUCTION

The introduction discusses project background, problem statement, project
scope, and objective. This section will explain the overall view to guide and development
of an application for neonatal monitoring at the NICU by displaying the data of the sensor

on the smartphone.

1.1 Background

A preterm birth which is also known as premature birth means the birth of the
baby at least 37 weeks gestational age (Islam and Nadi, 2018). 25% of the deaths are
cause due to complications of prematurity, most often heat and water (Mathew, Ashish
Gupta, 2015). Sudden Infant Death Syndrome (SIDS) is an incident exists among infants
below the age of one year. These dangers are seeing as it were within the prior a neonate
is born. Subsequently, taking care the neonate through the incubator has become a
challenge to many nurses and doctors in their daily tasks. The nurses and doctors need to
closely monitored the neonates’ condition continuously. Figure 1.1 shows the current
monitoring system at the NICU to show the neonate’s condition especially for a neonate
in the incubator of NICU that really needs comprehensive care.
The equipment that the doctors and nurses can own is the smartphone. In recent
years, usage of a smartphone is not just to connect the people as the communication tools,
but it also can be a platform and medium to create an application for neonatal monitoring

system. Nowadays, the technology provides better features and designs in the

1



smartphone. Besides, the smartphone has remarkable power in computation as well as an
awfully helpful operation such as wireless internet access by Wi-Fi. With the state-of-the-
art mobile applications, the system gets to be more intelligent and smarter. Moreover, the
purpose of neonatal monitoring based on Android application is to monitor the neonatal
by putting the additional sensors such as temperature and pulse sensor that help in
monitoring neonate accurately at any time. The application will display gathered from the
sensors and displayed it on the smartphone via any Wi-Fi nearby and ThingSpeak.
Furthermore, the abnormal condition can be rapidly been notified and solved within less

time. This project can assist the nurses and doctors monitoring the neonates frequently.

Figure 1.1: Current Monitoring System in NICU.

1.2 Problem Statement

Current neonate’s monitoring device displays the neonate’s vital parameters
through the main computer. It makes the doctors and nurses feel uncomfortable to monitor
by using the computer for checking the condition of a neonatal when they were in medical

issues. Therefore, the best way for neonatal monitoring closely for doctors and nurses is
2



to create an application based on Android application to detect any sensor on the neonate
in the incubator. Furthermore, the doctors and nurses will experience difficulty to get the
real time data from the sensors. In that case, this project creates an application of neonatal
monitoring that will displayed the real time data from the sensors. Besides, to ease the

medical team, all the real-time data will be illustrated in graph.

1.3 Objective

The objectives of this project are as follows:
1. To develop neonatal monitoring based on Android application.
2. To retrieve data from the IoT cloud, ThingSpeak and display the real-time

graphically data of neonatal temperature and pulse sensor via Android application.

14 Project Scope

The scopes of work for the project include the following areas:

The monitoring system can display the vital parameters of a temperature sensor
and pulse sensor via an Android application in real-time by connecting to any Wi-Fi.
Besides, this system is for a newborn infant, which is under 28 days and the neonate with
health issues. Therefore, the nurses and doctors will be the user of this application
monitoring system while the location of monitoring is at incubator of NICU. In addition,
a software of Android Studio will be used in order to program and design the interface of
the layout for this monitoring application. An Android Studio will be sent the apk file by

3



connecting to a smartphone through USB. The developer can choose either to use Android

Studio Emulator or smartphone along the testing process.

1.5 Project Significant

This project will be a significant in helping the doctors and nurses to take care
of the neonates in the incubator of NICU by using the multi sensor such as temperature
sensor and pulse rate sensor. The mobile application is easy to be accessed by the new
user (e.g: doctors, nurses). In addition, the vital parameters will plotting the real-time data

which have been retrieved the data from the IoT cloud, ThingSpeak.



