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of every paper published.
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other related professionals, policy makers, and especially to the students, to showcase their scholarly 
ideas and research in Smart City applications, building on Big Data technologies. Being open access, the 
journal has been accessible, engaging and motivating to the young researchers, as it is evident from four 
out of five papers in this Issue being joint work with students. 

The journal has been successful to fulfil its objective to publish original interdisciplinary research. All the 
published papers, which cover the areas of Expert Systems, IoT, Mobile Applications, etc, have been 
subjected to a double-blind review process. The multidisciplinary collaborative work combining multiple 
fields in wider possible contexts, published in this issue integrates theoretical, experimental, and 
computational approaches, providing solutions towards smart city/ information and communication 
technologies themes. 
 
I am thankful to those who submitted papers, both individually or jointly with their collaborators from 
academia and industry. I also take this opportunity to also thank all those who contributed in bringing out 
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and complete support to the Editorial Board. I am extremely thankful for the kind approvals granted by 
MoHERI and MoI for allowing this scholarly publication. 
 
Special thanks to all the members of the Editorial Board for dedicating their valuable time and energy 
which made it possible for this issue to be published. 
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Table 5. Transformation with equal-frequency discretization, no feature 

selection, cross validation with ten folds, non-stratified  

 

    

 

Tree  0.88  0.68  0.68  0.69  0.68  

SVM  0.85  0.64  0.64  0.64  0.64  

Random  

Forest  

0.90  0.66  0.66  0.66  0.66  

Naive Bayes  0.90  0.70  0.70  0.70  0.70  

Logistic  

Regression  

0.91  0.71  0.71  0.71  0.71  

kNN  0.90  0.74  0.74  0.75  0.74  

  
Table 6. Transformation with equal-frequency discretization, no feature 

selection, cross validation with twenty folds, non-stratified  

 

    

 

Logistic  

Regression  

0.91  0.68  0.68  0.68  0.68  

Random  

Forest  

0.91  0.67  0.67  0.68  0.67  

kNN  0.90  0.73  0.73  0.74  0.73  

Naive  

Bayes  

0.90  0.72  0.71  0.73  0.72  

Tree  0.88  0.66  0.66  0.67  0.66  

SVM  0.86  0.62  0.62  0.62  0.62  

  
Table 7. Transformation with equal-frequency discretization, feature 

selection with ranking (gini decrease), cross validation with five folds,  
non-stratified  

 

    

 

Random  

Forest  

0.90  0.72  0.72  0.73  0.72  

Tree  0.86  0.71  0.71  0.72  0.71  

kNN  0.89  0.74  0.74  0.74  0.74  

SVM  0.84  0.70  0.70  0.71  0.70  

Logistic  

Regression  

0.91  0.71  0.71  0.71  0.71  

Naive  

Bayes  

0.90  0.70  0.70  0.70  0.70  

  
 

 

 

Table 8. Transformation with equal-frequency discretization, feature 

selection with ranking (gini decrease), cross validation with ten folds, 

non-stratified  

 

    

 

Random  

Forest  

0.91  0.71  0.71  0.71  0.71  

Tree  0.88  0.68  0.68  0.69  0.68  

kNN  0.90  0.74  0.74  0.75  0.74  

SVM  0.85  0.64  0.64  0.64  0.64  

Logistic  

Regression  

0.91  0.71  0.71  0.71  0.71  

Naive  

Bayes  

0.90  0.70  0.70  0.70  0.70  

  
Table 9. Transformation with equal-frequency discretization, feature 

selection with ranking (gini decrease), cross validation with twenty 

folds, non-stratified  

 

    

 

Random  

Forest  

0.89  0.65  0.65  0.65  0.65  

Tree  0.88  0.66  0.66  0.67  0.66  

kNN  0.90  0.73  0.73  0.74  0.73  

SVM  0.83  0.62  0.62  0.62  0.62  

Logistic  

Regression  

0.91  0.68  0.68  0.68  0.68  

Naive  

Bayes  

0.90  0.72  0.71  0.73  0.72  

  
Table 10. Transformation with equal-width discretization, feature 

selection with ranking (gini decrease), cross validation with twenty  
folds, non-stratified  

 

    

 

Random  

Forest  

0.91  0.69  0.69  0.69  0.69  

Tree  0.90  0.70  0.70  0.70  0.70  

kNN  0.86  0.72  0.71  0.72  0.72  

SVM  0.83  0.66  0.66  0.67  0.66  

Logistic  

Regression  

0.90 0.64 0.64 0.64 0.64 

Naive  

Bayes  

0.87 0.71 0.70 0.72 0.71 
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Figure 10. Confusion matrix for random forest algorithm.  

  

  
Figure 11. CN2 Rule Inducer Algorithm.  

  

Consists of a table that displays the probabilities under 

several conditions.  

  

  
Figure 12. Visualization of Principal Component Analysis and Random 

Forest through RadViz.  

 

Consists of a circle with multiple dots around different 

positions. Results show that medium values are more 

common towards PC1, Random Forest (Medium), and 

PC2, while low and medium values are geared towards the 

center.  

 
 Figure 13. Principal Component Analysis.  

 

VIII. Conclusion  
The study met the requirement of the study conducted, 

save for establishing communication between the supplier 

and customer due to a lack of expertise. The system was 

developed with Omani trading companies in mind and 

built for their needs specifically. With this system, 

updating stock and tracking items within the warehouse 

are much easier tasks using up-to-date methods of 

inventory management optimization. The system will 

keep track of which item is stored in which grid square and 

stock counting is automatized. However, the system could 

not be deployed due to the high cost of setting up a Java 

web application for public use.  

The limitation of the study is that the system uses an excel 

file to be fed into the data mining tool. This can be done in 

a real-time situation to provide information quickly.  

For future works, the online system can be embedded with 

real-time data analytics to help the logistics sector of 

Oman.  
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Abstract: The newborn baby require 24-hour essential 

care in a safe and technologically advanced manner in 

modern day hospitals and intensity of care is even more 

for premature babies. The project's goal is to install 

intelligent sensors in a nursery for premature infants to 

be used in hospitals to give infants a safe and healthy 

atmosphere. This addresses their thermal incubator 

demands for premature infants as well. This device is also 

intended to save health professionals' time and to re-

assure the parents that their child is in a secure 

environment. The project uses temperature, oxygen, and 

pressure sensors that operate under predetermined 

standards that are safe for premature infants. The 

microcontroller compares these sensed data to the 

predetermined values and sends them to the central log 

system via the Blynk application and displays them on 

LCD. In case of fault, light and audible alarms are 

activated as the microcontroller detects incorrect 

conditions alerting the nurse or caretaker to inspect the 

infant conditions. Meanwhile cooling fan begins to 

operate when the temperature reaches a specific high 

value to ventilate. Additionally, the suction fan begins to 

operate when the pressure and gas values inside the 

incubator are changed.  
 

Keywords: child care, sensor, central log system, 

microcontroller, alarm 

 
 الملخص 

يمكن للروبوتات التي تنظف الشواطئ أن تتخلص من القمامة التي يتركها 
الناس والملوثات الأخرى الضارة بالنظام البيئي والحياة البحرية. قد يصبح  
من   النظافة  عمال  الروبوت  هذا  سيحرر  للجميع.  وآمنًا  نقيًا  الشاطئ 

ي هذا  الاضطرار إلى العمل لساعات عديدة ، مما سيوفر الوقت والمال. ف
العمل ، تم إنشاء روبوت لتنظيف الشواطئ بهدف التعامل مع سطح الشاطئ  
الرملي وتنظيفه بسهولة مع استخدام طاقة أقل وإنفاق أموال أقل. الهدف هو  
القمامة  عن  الناجم  البيئي  التلوث  تقليل  مع  للمدينة  العمالة  تكاليف  تقليل 

ي يمكن استخدامها من  والقمامة والأشياء المهجورة على شاطئ البحر والت
قبل المتطوعين والمنظمات وعامة الناس. يتضمن هذا المشروع القائم على  
وحدة تحكم دقيقة وحدة تحكم وأجهزة استشعار ولوحة شمسية وبطاريات.  
ينقل الجهاز ويستقبل الإشارة إلى المعالج الدقيق الذي يدير حركات الروبوت  

صوت فوق  استشعار  أجهزة  أربعة  نمط  باستخدام  في  الروبوت  يتحرك  ية. 
محدد حتى يكتمل التنظيف بعد تغطية منطقة مربعة محددة مسبقاً ، واكتشاف  
الأوساخ هناك والتقاطها. إذا كان الجهاز الغير قادر على التقاط الكائن أو  
العملية.   في  للالتفاف عليه والاستمرار  يعدل مساره  فإنه   ، بعائق  اصطدم 

اء باستخدام الكهرباء الشمسية. عند الانتهاء  يساهم  الحهاز في بيئة خضر
من المهمة ، تعود إلى مكان البداية وترسل رسالة نصية قصيرة إلى الشخص  

تحقيق   في  النجاح  الاختبار  نتائج  تظهر  التقدم.  عن  لتحديثها  المسؤول 
 الأهداف. 

 
تجنب    ، آلي  إنسان   ، استشعار  جهاز   ، دقيق  متحكم  المفتاحية:  الكلمات 

، تنظيف الشواطئ ، بيئة خضراء العوائق    

 

I. INTRODUCTION 
 

 

For a youngsters to adapt to life, they must be healthy. We 

must therefore take care of their health from the beginning 

of the proper development. While "intelligent heat care for 

premature babies" lessens the strain on the staff by 

minimizing the requirement for manual observation when 

a regular, non-technical thermal incubator is present, some 

preterm babies require 24-hour extra care and supervision 

and workers give it great importance. A baby is considered 

preterm by the World Health Organization and the 

American Academy if it is born at 37 weeks of pregnancy, 

or 259 days after the first day of the last menstrual cycle. 

We intend to examine important health conditions related 

to premature babies in this work. We use a thermal device 

that offers acceptable environmental conditions for them, 

keeping these considerations in mind and using sensors 

that keep an eye on the temperature and oxygen levels in 

the incubator for premature babies. The microcontroller is 

to compare the sensed values to the preset values and 

display them on the LCD before sending the data to the 

central log system via the Blynk application. Upon 

reaching a certain temperature, the cooling fan turns on. 

Additionally, the baby incubator's suction fan runs when 

the pressure and gas readings fluctuate, and the sensors 

instantly return to normal when the alert sounds. If the 

microcontroller detects wrong circumstances for an 

extended period of time, it will emit an audible alarm and 

a light to alert the nurse to inspect the child.  

 

II. LITERATURE REVIEW 
 

A range of projects with goals similar to those of our 

project have been selected, and their conceptualization is 

studied. The work reported by (Joshi & Shinde 2015) 

uses PIC micro-controller, and sensors for temperatures, 

humidity, and heart rate all linked to this system. When 

a threat condition appears, an audio alert is set off. 

Because the child is not in this controller's custody, the 

child is not in risk. The controller operates at a frequency 

of 20 MHz. An LED is activated if a baby's heartbeat is 

discovered by one of the sensors connected to the control 
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unit. The DHT11 sensor was used in the work reported 

by (P. Kshirsagar 2019) to measure the temperature. To 

control the temperature that is appropriate for the child, 

a heating device and a cooling promoter were also used. 

A portion of the battery is used in this sensor, as well as 

the use of a breathing sensor and measuring the heartbeat. 

The values are displayed on the LCD screen and using 

IOT, they are sent via Wi-Fi and can be controlled from 

a distance. A device that operates with the presence of a 

controller connected to temperature and humidity 

sensors, which monitors the vital changes that influence 

the infant, is reported by (Roban 2018). The LCD panel 

displays the values. The work reported by (Suruthi & 

Suma 2015) "Microcontroller Based Baby Incubator 

Using Sensors" project entails the connection of a 

controller to three humidity, temperature, and pressure 

sensors. The single-chip microcontroller reads all the 

sensor data and displays it on the LCD screen. If any of 

the data changes, an automatic notification to the child's 

parents is sent. In this project, an effort is made to find a 

simple, low-cost solution to the problem. Based on the 

technical details and methodology used by these 

mentioned work, this work designs a smart system to 

monitor the health conditions for premature baby in 

hospital.  

 

III. METHODOLOGY 
 

 

Figure 1 depicts the system block design for the smart 

incubator project. The device will use a power 

transformer and an open-source, programmable process 

controller of the Arduino UNO type to supply it with a 

5V power supply. The information will be provided by 

the sensors, which you will then transmit by WiFi, an app, 

and an LCD display. Temperature, pressure, and gas 

sensors were used. Each sensor communicates with the 

Arduino using an analog signal, and when the sensor 

values change, the Arduino links its digital ports to an 

LED and beeps. So that the values show in the 

application, program the Arduino to receive and send 

data from external components like WIFI (ESP8266), 

which is what connects it to the Internet. Additionally, 

the LCD panel displays all parameters. 

 

This device works by setting the sensors to specific 

temperature, pressure, and oxygen levels that should suit 

the infant and encourage their development, as indicated 

in a flowchart in Figure 2. One of the project's goals is to 

have the Arduino send a command to turn on the LED 

and alert or bell for one minute if the temperature or one 

of the sensors goes above the appropriate level. If the 

temperature or one of the sensors exceeds the required 

temperature, the Arduino will send the information to the 

hospital equipment via the app. The process is then 

repeated when the sensors automatically return to normal 

and all of these changes show up in the application. The 

equations used to calculate the necessary parameters are 

mentioned in equations 1 to 4. 

 
Figure 1: System block diagram of Smart Thermal 

Preservation Nursing for Premature Babies. 
 

 

Figure 2: System Flowchart of Smart Thermal 

Preservation Nursing for Premature Babies. 

 

 

The system components follow a designed values as: 

 

For the LED  

       R=𝑉𝑠−𝑉𝑙𝑒𝑑

𝐼𝑙𝑒𝑑
                                                       (1) 
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