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ABSTRAK 

 

 

 

Tujuan projek ini adalah untuk membangunkan Sistem Pemantauan Neonatal Pintar 

berdasarkan Multi-Sensor. Di Unit Rawatan Rapi Neonatal (NICU), terdapat bayi-bayi 

pramatang dan bayi-bayi yang sakit yang memerlukan rawatan tambahan dari doktor, 

jururawat serta bekalan perubatan. Pertubuhan Kesihatan Sedunia (WHO) 

mendefinisikan neonat sebagai bayi baru lahir yang berusia 28 hari. Pada usia kritikal ini, 

mereka mempunyai kemungkinan kematian yang tinggi akibat komplikasi. Sindrom 

Kematian Bayi Mendadak (SIDS) adalah kejadian yang wujud di kalangan bayi di bawah 

umur satu tahun. Untuk mengelakkan episod ini, neonat perlu sentiasa dipantau oleh 

doktor dan jururawat. Oleh itu, sistem pemantauan neonatal yang bijak seharusnya 

menjadi penyelesaian yang baik untuk membantu mereka memerhatikan neonat dengan 

kerap. Sistem ini menghantar parameter fisiologi neonat seperti suhu badan dan kadar 

denyutan jantung ke “Internet of Things” (IoT) yang dipanggil “ThingSpeak”. Suhu 

badan dan kadar denyutan jantung akan dikesan oleh sensor suhu LM35 dan sensor nadi. 

Parameter fisiologi dihantar ke IoT melalui ESP8266 Wi-Fi Perisai. IoT membantu 

doktor dan jururawat untuk dihubungkan dengan data neonat dan membantu memantau 

neonat pada bila-bila masa melalui internet. Ia juga akan memberikan masa sebenar 

parameter fisiologi neonate dengan cara memantau parameter bersama dengan nilai 

dengan masa dan tarikh. Buzer akan berbunyi bip jika suhu badan atau denyutan jantung 

yang diukur tidak berada dalam julat normal. Peratusan perbezaan antara sensor suhu 

LM35 dan termometer digital adalah kurang daripada 3% manakala kadar jantung boleh 

berubah mengikut aktiviti fizikal. Sistem ini pasti akan memberikan kecekapan dan 

kebolehpercayaan yang akan memainkan peranan penting untuk penjagaan yang lebih 

baik. 
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ABSTRACT 

 

 

 

The purpose of the project is to develop an Intelligent Neonatal Monitoring System 

based on Multi-Sensors. In the Neonatal Intensive Care Unit (NICU), there are premature 

babies and other ill babies who need extra care from the doctors, nurses as well as medical 

supplies. World Health Organization (WHO) defines neonate as a newborn baby who is 

28 days of age. At this critical age, they have a high possibility of death due to 

complication. Sudden Infant Death Syndrome (SIDS) is an incident exists among infants 

below the age of one year. In order to avoid this episode occurred, neonates need to be 

continuously monitored by the doctors and nurses. Therefore, an intelligent neonatal 

monitoring system should be a good solution in order to help them to observe neonates 

frequently. This system transmits the physiological parameters of the neonate such as 

body temperature and heart rate to the Internet of Things (IoT) called ThingSpeak. The 

body temperature and the heart rate will be detected by LM35 temperature sensor and 

pulse sensor respectively. The physiological parameters are sent to the IoT via ESP8266 

Wi-Fi Shield. IoT helps the doctors and nurses to be connected with the neonate’s data 

and it is helpful in monitoring the neonates at any time through the internet. It also will 

give the real-time physiological condition of the neonates by monitoring the parameters 

along with the values with the time and date. The buzzer will go beep if the measured 

body temperature or heart rate is not within the normal range. The percentage difference 

between LM35 temperature sensor and digital thermometer is less than 3% while the heart 

rate can be vary according to the physical activity. This develops system will definitely 

providing efficiency and reliability which will play a vital role for better care. 
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INTRODUCTION 

1.1 Introduction 

In this chapter, the purpose of the project is described generally including 

problem statement, objective and scope. The problem statement is related to the current 

issues while the objective is the targets for this project in solving the problem arise. 

However, there will be a limitation in completing this project which is discussed in the 

chapter. 

1.2 Project Background 

In the Neonatal Intensive Care Unit (NICU), there are premature babies and 

other ill babies who need extra care from the doctors, nurses as well as medical supplies. 

World Health Organization (WHO) defines neonate as a newborn baby who is 28 days of 

age (Quinn et al., 2016). At this critical age, they have a high possibility of death due to 

complication. Therefore, they need close and direct supervision from the doctors and 

nurses. Sudden Infant Death Syndrome (SIDS) and apnea are the incidents might happen 

to them. In order to avoid these episodes occurred, neonate needs to be continuously 

monitored in terms of body temperature and heart rate.  
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Figure 1.1: The Neonatal Intensive Care Unit (NICU) Environment 

Figure 1.1 shows the neonatal care environment. All the sensors are connected 

by wires to a monitoring unit outside of the incubator. The display next to the incubator 

visualizes the vital sign signals and sensor’s reading from these sensor used in NICU as 

shown in Figure 1.2. From these vital signs, it can identify the existence of medical 

problem because not all neonates have the same condition. So, the doctors and nurses 

must be presented near the neonates all the time to record all the sensors reading 

periodically and frequently. 

 

Figure 1.2: The Monitor Screen in NICU 
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Therefore, this monitoring system should be a good solution in order to help 

them to observe the tiny neonate frequently. Arduino Uno has been chosen as the main 

controller in a proposed system. It will controller in a proposed system. Subsequently, the 

system will upload the monitored data to the private cloud called ThingSpeak, an Internet 

of Things (IoT) via ESP8266 WiFi Shield and it will gives the real time physiological 

condition of the neonates by monitoring the parameters along with the values with the 

time and date. This develops system will definitely providing efficiency and reliability 

which will play a vital role for better care. 

1.3 Problem Statement 

Sudden Infant Death Syndrome (SIDS) and apnea are the incidents that always 

happen among the neonates. SIDS is the sudden and unexplained death of an infant under 

1 year of age (Blair et al., 2006). Sometimes, babies are born with problems in the part of 

their brain that controls breathing, heart rate, blood pressure, temperature, and waking 

from sleep (Krous et al., 2004). Hence, this develop system helps the doctors and nurses 

to monitor the physiological condition of neonates and alert them if there is any unstable 

health situation.  

Babies who need special cares will be admitted into NICU for close supervising 

and monitoring by pediatric doctors and nurses. In a few situations, it becomes difficult 

for them to monitor the neonates because they need to be presented near the neonates all 

the time. They need to check the neonates’ condition such as temperature and heart rate 

frequently and consistently. Using the neonatal monitoring system developed, all the 

sensor’s reading can be updated and recorded automatically along with time and date. 


