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ABSTRACT 
The proposed project topic, "SMART Solar Computer-Based Test Examination Monitoring System," aims to develop a comprehensive and efficient system for monitoring and managing computer-based test examinations using solar power. The system will be designed to optimize the use of solar energy to power the computer-based testing environment, ensuring that the tests are conducted smoothly and efficiently. The system will also incorporate features for real-time monitoring of the examination process, including tracking the progress of each examinee, identifying any technical issues, and providing timely interventions to ensure the integrity of the examination process. The system will be developed using cutting-edge technologies to enhance its monitoring capabilities and to provide insights into the examination process. The proposed system will be particularly useful in remote and rural areas where access to electricity is limited, and where traditional examination methods may not be feasible. The project will contribute to the advancement of computer-based testing technology and provide a sustainable and efficient solution for conducting examinations in areas with limited access to electricity.
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CHAPTER ONE
GENERAL INTRODUCTION
1.1 BACKGROUND TO THE STUDY
An examination is a formal assessment or evaluation of a person's knowledge, skills or abilities in a particular subject or field. It is a way to measure a person's understanding, proficiency or competence in a specific area. Examination can take various forms, including written test, oral exams, practical assessments and project evaluations. Examination can be used various purposes, such as: Evaluating student learning, Certifying professionals, Selecting candidates, Monitoring progress. 
Examinations can be conducted in various ways. Here are some common ways: Traditional paper-based examinations, Computer-Based Test (CBT), Online Examination, Mobile-Based examinations, Oral Examination, Practical Examination, etc. There are still more ways that examination can be conducted but this are the on that most common.
Examination monitoring system is also an important aspect in the research. So, Examination Monitoring System (EMS) is a technology-based solution designed to supervise and monitor candidates during online or computer based exams. The primary goal of an EMS is to prevent cheating, ensure exam Integrity, and maintain the authenticity of the assessment process.
Among all the areas which examination can be taken, we chose to base this research on computer-based test also called CBT.
Computer-Based Test (CBT) is a type of assessment where a computer is used to administer and score a test. CBT is commonly used in many fields like: Education, Employment, Professional Licensing, Research, etc.
Then we move to another important part of the research, which is solar. Solar refer to energy generated from the sun's rays. The terms "solar" comes from the Latin ward "sof" which means sun. Solar energy can be harnessed in various in various ways. Which are: Solar Photovoltaic (PV) systems, Solar Thermal system, Concentrated Solar Power (CSP) systems.
Solar panels, also known as Photovoltaic (PV) panels, are devices that covert sunlight into electricity They are made from semi conducting materials, typically silicon, which release electrons when exposed to sunlight. These electrons flow through an electrical circuit, generating electricity.
So, Solar-based Smart Monitoring system for CBT Examination is a solution to examination malpractice in CBT based examination. Solar-based smart monitoring system for CBT examination is the combines of solar power, computer-based test(CBT), and advanced monitoring features to create a secure, efficient and sustainable examination system.
This topic is also a research based on the computer science devise areas by basic is on the subject Internet of Things(IOT), which refers to the network of physical devices, vehicles, home appliances, other items embedded with sensors, software, and connectivity, allowing them to collect and exchange data with other devices and systems over the internet.
1.2 STATEMENT OF THE PROBLEM
While most institutions use two forms of writing exams which are the traditional paper-based and computer based test examination, but this institution used an individual with higher authority to supervise them, but this individuals are human beings with limitation and the supervision is only their line of sight.
In the Computer-based test (CBT) examination, the current and also the major problem will be the problem of electricity in some certain area and other methods use to get electricity which is hazardous to the environment.
1.3 AIM AND OBJECTIVES OF THE STUDY 
The aim is the design and implementation of solar power CBT examination monitoring system with the objective of:
I.  designing and implementing of computer based examination system (CBT);
II. Installing of solar panel, surveillance camera and inverter for the monitoring of the CBT examination centre.
1.4 SIGNIFICANCE OF THE STUDY
The advantages of the research are beneficiary to current examination management Systems (EMS). The advancement in technology of the education sector sees warranty the idea of this project The advantages of this research in technology of the education sievent cheating, the improvement efficiency of the examination, the sustainers a in secure electricity which can also be used of the conduction of the examination.
The benefits of this research is also the school authority, students and to the environment. The benefit of this research are: Reduced costs of conducting exam, Increased accuracy of grading and scoring, Real-time monitoring of student in the examination hall, The reduction of environmental hazards.
1.5 SCOPE OF THE STUDY
The area that this research covers in the Kwara state polytechnic, Department of Computer Science computer-based test centre, Ilorin, kwara State.

1.6 ORGANISATION OF STUDY
The research works has five chapters.
In Chapter one, the general Introduction, statement of the problem, aim and objectives, significance of the study, scope of the study, organization of study and definitions of terms used are presented. The second chapter consists of the literature review of past related works and review of general texts, The third chapter contains the research methodology used.
The fourth chapter presents the result of the research and also the analysis of the research. The fifth chapter which is also the last chapter, will be the conclusion of the research


1.7 DEFINITIONS OF TERMS USED
The important terms used in the research are:
I. Examination: is a formal assessment or evaluation of a person's knowledge, skills or abilities in a particular subject or field. It is a way to measure a person's understandings, proficiency or competence in a specific area.
II. Examination Monitoring System (EMS): is a technology-based solution designed to supervise and monitor candidates during online or computer-based exams. The primary goal of an EMS is to prevent cheating, ensure exam Integrity.
III. Examination system: is as a structured process for assessing a person's knowledge, skills, or abilities through a series of tests, quizzes or evaluations
IV. Computer-Based Test (CBT): is a type of assessment where a computers are used to administer and score a test.
V. Solar: solar refers to energy generated from the sun's rays. The terms "solar comes from the Latin word "sol" meaning sun. It is a setup that uses solar panels to convert sunlight into electrical energy, providing power to various devices , machines, entire buildings. 
VI.  Solar Panels: also known as Photovoltaic (PV) panels are devices electricity. They are made from semi conducting materials, typically silicon, which release electrons when exposed to sunlight. These electrons flow through an electrical circuit, generating electricity.
VII.  Internet of Things (IOT): refers to the network of physical devices, vehicles, home appliances, other items embedded with sensors, software, and connectivity, allowing them to collect and exchange data with other devices and systems over the internet.


















CHAPTER TWO
LITERATURE REVIEW
2.1 REVIEW OF RELATED PAST WORKS
This section describes some of the existing related works and the motivation of designing and Implementing examination monitoring system.
Isha and Sunita (2019) designed a solar panel monitoring and energy prediction for smart solar system. The aim of the research is to predict and also monitor the solar system. Each of this aspect have their own method used. For the monitoring aspect, the measure and display the collected data by sensors and solar panels. This monitor the temperature, humidity and generating power using smart devices. The programming language which was used in complete this task is python, because of its dynamic features of the flash works as a light weight framework.
In the prediction system, Hidden markov model (HMM) was used for finding the most probable time series. The time series prediction is calculated by estimating probability of state transition and observation sequences for the predetermined state which gives precision in prediction. The gaps are this research is the like hood sequence of distinct observation sequence that is a new observation sequence and a set of models, and the problem of decoding of HMM models which contains the hidden variables sequence which can be the source of some observation sequences.
The conclusion of this research proposed that the internet of things for monitoring the parameters like temperature, humidity and solar power. While, in prediction the hidden markov model for the forecasting solar power hourly for a better prediction accuracy which time time-series method was used.
 Okorodudu and Elizakpa (2023) designed an ICT-tools based examination monitoring system. The aim of this research is to reduce student examination malpractice by in computer based test(CBT). The method which the researchers used is an application consisting of interconnected software components. The components are connected via well-defined interfaces, and use of visualization tools like the UML are valuable in creating a functional system architecture.
The gap of this research is that students must be computer literates, because if the student isn't computer literate the chance of those student failing will be very much high. So students must acquire IT skills and knowledge.
The conclusion of the research is that it is very beneficial for the management of student data through the utilize of the proposed system. This system reduces the amount of effort required by examination administrators and also the level of examination malpractice to near a zero percent level because of the utilization of the ICT tools as a monitoring system. The system is built on the NET framework using C++.
Ojo, Kareem, Sameul and Ugwunna (2022) designed an internet-of-things based real-time monitoring system for smart classroom. This research aims at developing a routine mechanism for IOT-based classrooms for seat allotment by designing a model for automatic allocation of seats and monitoring students in smart classroom, deploying the madel designed on suitable IOT hardware devices, and evaluating the model using suitable performance metrics.
The methodology of this research is the IOT-based seat allotment was developed using a smart application. Arduino lino Wi-Fi revž board are connected to fire base server, then there were connections of load sensors and devices. Radio frequency identification (RFID) is a method of identifying persons or items by using radio waves. The gadget doesn't need physical contact or requiring a tine of sight from a remove. After allocating the seat of each students, it then transfers the information and data to the cloud server for safety record, making sure that the same student doesn't seat at the same place again. The short comes of this research is that is only meant for a small scale implementation, if the standard frame work is absence, it will be difficult to compare the result of different studies.
The conclusion is the key idea is to take away manual allotment and save time and resources by being able to automatically allot seats even without being physically present with the seats or students in view. The seat-solution algorithm is implanted by Arduino IDE using C++ and java for the mobile applications.
Ghizlane, Hilall, and Hicham (2023) designed an intelligent solution for automatic online exam monitoring, with the aim of using machine learning algorithms with the help of a closed-circuit television (CCTV) cameras and also computer camera on the PC using the individual to detect any inappropriate behaviour.
The methodology used in this section describe that a continuous authentication model for verifying the identity of candidates in an online exam in real-time. They start with a presenting the security policy Then they detail the architecture of the proposed system. Finally, they list the monitoring rules and the risk classification.
The gaps in this finding are functional gaps (eg. like lack real-time feedback, etc.), security and privacy gaps (eg. like data protection concerns, etc.) and human and social gaps (eg. like potential for bias and discrimination, etc.) the conclusion on this is an automatic online and continuous monitoring system has been proposed. Their specific purpose is to detect, limit and prevent fraud during an online exam based on automatic face recognition technology using artificial intelligence.
Alabi, Samuel and Sabitu (2023) designed an effectiveness of computer science based and paper pencil test on the achievement of senior secondary school chemistry students, which aims at it effectiveness of chemistry CBT when compared with chemistry PPT mode of examination among senior secondary school students. The objective is to ascertain students' performance on CBT and PPT chemistry examination and to find out the influence of gender on students' performance in CBT chemistry examination.
The method used in this research article is to make use of four school in Kano, where two of this school are males and the rest are females and in each school students are selected at random in which 46 males where selected and also 41 females are also selected for research. The gaps in this research is that it happened at a limited confined space, so will be limitation of participants.
The conclusion is, there was a significant difference in the performance of students in CBT exam when compared to its counterparts in PPT, it was in favour of the PPT and also gender has no significant effects on students, CBT chemistry exam performance.
2.2  REVIEW OF GENERAL TEXTS 
This are also some general text reviewed
Matthew (2017) designed a CCTV surveillance camera as an investigative tools and also explain the valve of the CCTV camera The aim of this researcher is to enlightened people on the use of CCTV camera as an investigating tool While the objective is to make people see that CCTV camera is not endangering their lifestyle but help them secure and protect them.
The method used was to take advantage of one police force having collected data on the valve of CCTV over a long period of time and stored it in an accessible format. In 2010, British transport police (STP) the specialist police force for railways in Great Britain added two questions to the electronic farm that first-line supervisor is required to complete at the end of a criminal investigation conducted by an officer under their command. The first questions ask the supervisor whether CCTV has been useful in the Investigation and the second (required only if the answer to the first question is no') ask the supervisors to choose from the list of reasons why CCTV has not been useful in their case
The gaps in the research is the amount of camera needed in order to cover the train station was much and the amount of data sources was that in cases where supervisors identified that CCTV had been useful in investigation. It was not possible to identify in what way it had been useful also the limitation of the collection of data. The conclusion is that the recommendations of this practice, it is most important that CCTV (if is made available), to the investigators is useful in a substantial amount of proportion of cases
Dinesh and Anil (2021) wrote a review on solar monitoring system, which aim at to reviewing past research works on solar monitoring system. The objective is to bring light to some other research on solar monitoring system and what was found in the research process.
There wasn't a methodology or result analysis, all that it consists of is the literature review and conclusion. The gaps in this article is that the researchers only review past works on solar monitoring but not work on a new line in the researcher.
The conclusion of this research, in the conclusion of the researcher was list of the objective of solar monitoring system.
Jimah, Adeyemi, Toye and Kehinde (2020) wrote an article on leveraging on information and communication technologies(ICTs) to mitigate examination malpractices in Nigerian academic institutions. This article aims at the utilizing of information and communication technologies (ICT) to reduce examination malpractices in Nigerian academic institutions with the objective of using electronic gadgets to solve this problem.
The method used are the application of tools like mobile phones, electronic organizers, mp3 player, microscopic earphones, optical character renovation software, programmable calculators, palmtops/digital camera phones, etc. and the utilized methods used to mitigate this are electronic detectors, phones signal jammers, faraday cage, airport style security scanner and electronic monitoring system (EMS).
The gap is that sometimes the damage of the electronic gadgets and the amounts of gadgets needed for the efficiency of the work and also amounts of labour and time needed for the initial setup of the gadgets The conclusion of this article is that the bedrock of every society, any factor or vice that tarnishes the outcome of the learning process must be brought standstill by all stakeholders and well. meaning Nigerians. From the discussion so far examination malpractices which has remained a cancer in the education sector requires a multi-dimensional approach for total annihilation.
Ovedeji, Oyediran, and Oyesola (2019) wrote an international journal of emerging technology and advanced engineering The aim of this journal is to design and implement a solar-powered examination system that can provide a reliable and efficient means of conducting computer based tests in rural areas.
The researchers used a mixed-method approach, combining both qualitative and quantitative methods They conducted a survey of existing examination systems and designed a prototype of a solar powered examination system This study identified several gaps in existing examination system, including the lack of a reliable power source, limited accessibility, and high maintenance costs.
The researchers concluded that the solar powered examination system they designed can provided a reliable and efficient means of conducting computer-based tests in rural areas, and can help to improve the quality of education in these areas.
Sharma, Singh, and kumar (2020) wrote and international journal of computer science and Information security. This aim at designing and developing a novel solar-based CBT monitoring system with automated proctoring that can provide a secure and efficient means of conducting computer-based tests.
The researchers used s design science research approach which involved designing and developing a prototype of the solar-based CBT monitoring system. This study identified several gaps in the existing CBT monitoring systems including the lack of automated proctoring, limited security features, and high energy consumption.
The researchers concluded that the solar-based CBT monitoring system, they designed can provide a secure and efficient means of conducting computer-based test, and can help to improve the integrity and validity of these tests.







CHAPTER THREE
METHODOLOGY
3.1 SYSTEM ARCHITECTURE 
The proposed system will consist of two main components which are solar powered system and CCTV camera system. The solar- powered system will be used to provide power to the CCTV camera system, while the CCTV camera system will be used to monitor the CBT examination for students.
3.2 SOLAR-POWERED SYSTEM
The solar power system consisted of solar panel, a charger controller, a battery, and an inverter. The solar panels was be used to convert sunlight into electrical energy, which was stored in the battery. The charge controller was used to regulate the charging of the battery, while the inverter was used to convert the DC power stored in the battery into AC power that can be used by the CCTV camera system.
[image: ]
Fig 3.2.1 : The Solar Powered System 

3.3 CCTV CAMERA SYSTEM
The CCTV camera system was consist of CCTV camera, a DVR, and monitors. The CCTV camera was used to capture video footage of this CBT exam of students. The DVR was used to record and store the video footage, while the monitors was used to display the video footage in real-time.
[image: ]
Fig3.3 2: The CCTV Camera System 
3.4 INTEGRATION OF SOLAR POWERED SYSTEM AND CCTV CAMERA SYSTEM
The solar- powered system and the CCTV camera system was integrated using a control unit. The control unit was used to regulate the power supply to the CCTV camera system, ensuring that it always has a stable and reliable power source. The control unit was been used to regulate the recording and storage of video footage in the DVR.
3.5 BENEFITS OF THE PROPOSED SYSTEM 
The proposed system will have several benefits, which are as follows:
1) Reduced power Consumption the use of solar power will Reduce the Power Consumption of the CCTV Camara system, leading to cost savings and a more sustainable system.
2.)Reliable Power Source: The use of solar power will provide a reliable power source for the CCTV Camera system ensuring that it always has a stable power supply.
3.) Improved montoring: The CCTV Camera system will prouide real-time video footage of the CBT exam of students, allowing for improved monitoring and evaluation of the exam.
4.) Cost-effective: The proposed system will be Cost-effective,as it will reduce the power consumption of the CCTV Camera system and provide a reliable power source using solar power.
In conclusion, The proposed System will provide a sustainable and reliable Source of the CCTV Camara system, leading to improved monitoring and evaluation of the CBT exam of students. The system will also be Cost-effective Providing several  benefits to the educational institutions.









CHAPTER FOUR

IMPLEMENTATION
In this chapter, we will discuss the implementation of the system that will be used to power the CCTV Cameras for monitoring the CBT exam of Students using Solar energy.
4.1 IMPLEMENTATION PLAN 
The Implementation Plan for this project will involve the following steps.
4.1.1 Site selection
         The first step will be to select a suitable site for the installation of the solar panels and CCTV Cameras. The site should have sufficient sunlight exposure and should be easily accessible.
4.1.2. Solar panel installation
The next step will be to to install the solar panels at the selected site. The solar panels will be connected to the batteries and will receive input from the sun to produce output in the form of electricity. In the install we used a series from for the installation.
	[image: ]
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Fig. 4.1.2: Solar Panel Installation
4.1.3. Battery installations
            the batteries will be installed at as seperate location from the solar panels. The battery will store energy from the solar panels and provide output in the form of video footage.
[image: ]
Fig. 4.1.3: Battery Installation 
4.1.4 CCTV Camera Installation
           The CCTV Cameras will be installed at the selected site. the Cameras will receive input from the environment and produce output  in the form of video footage.
[image: ]
Fig.4.1.4: CCTV Camera Installation 
4.1.5. Monitoring Center Installation
                 The monitoring center will be installed at a seperate location form the solar panels and CCTV cameras. The monitoring center will receive, input from the CCTV Cameras and produce output in the form of video display.
[image: ]
Fig. 4.1.5: Monitoring Center Installation 
4.2. IMPLEMENTATION CHALLENGES
there are several Challenges that may be encountered during the Implementation of this project. Some of the challenges include:
1) weather Canottore the performance of the aclar panels may be affected by adverse weather conditions such as heavy rain or cloudy cover
2.) power supply: the performance of the CCTV cameras maybe affected by power supply issues such as voltage fluctuations or power outages.
3) Connectivity: the monitoring center may require connectivity of the CCTV cameras  and solar panels to receive input and produce output. Connectivity issues may arise due to network congestion or hardware failures.
4.3.  IMPLEMENTATION SOLUTIONS 
To address the challenges that may be encountered during the implementation of this project, Several solutions can be implemented. some of the solutions include:
1.) weather monitoring: weather monitoring systems can be installed to monitor the weather conditions and adjust the performance of the solar panels accordingly.
2) Backup power supply: A backup power supply such as as a generator can be installed to provide power for the CCTV cameras in case of power supply issues.
3.) Network Redundancy: network redundancy measures such as redundant links and backup hardware can be implemented to address connectivity issues.









CHAPTER FIVE
CONCLUSION, SUMMARY AND RECOMMENDATIONS
5.1  SUMMARY
In this project, a system for monitoring the CBT examination for students using a solar-powered system and CCTV camera system has been proposed. The system architecture consists of two main components: the solar-powered system and the CCTV camera system. The solar-powered system will provide power to the CCTV camera system, while the CCTV camera system will be used to monitor the CBT examination for students. The system design includes a solar panel, a charger controller, a battery, an inverter, a CCTV camera, a DVR, and monitors. The proposed system design is a cost-effective and sustainable solution for monitoring the CBT examination for students, and it can be implemented in various educational institutions to improve the quality of education and ensure that students are given a fair and transparent examination. The system should be designed to provide sufficient power, capture high-quality video footage, be scalable, secure, and user-friendly.
5.2  CONCLUSION
The proposed system design for monitoring the CBT examination for students using a solar-powered system and CCTV camera system has been presented. The system architecture consists of two main components: the solar-powered system and the CCTV camera system. The solar-powered system will provide power to the CCTV camera system, while the CCTV camera system will be used to monitor the CBT examination for students. The system design includes a solar panel, a charger controller, a battery, an inverter, a CCTV camera, a DVR, and monitors. The proposed system design is a cost-effective and sustainable solution for monitoring the CBT examination for students, and it can be implemented in various educational institutions to improve the quality of education and ensure that students are given a fair and transparent examination.
5.3 RECOMMENDATIONS
Based on the proposed system design, the following recommendations are made:
* The solar-powered system should be designed to provide sufficient power to the CCTV camera system to ensure continuous monitoring of the CBT examination.
* The CCTV camera system should be designed to capture high-quality video footage of the CBT exam to ensure that the examination is properly recorded and can be reviewed later if needed.
* The system should be designed to be scalable, so that it can be implemented in various educational institutions with different sizes and requirements.
* The system should be designed to be secure, so that the video footage of the CBT exam is protected from unauthorized access or tampering.
* The system should be designed to be user-friendly, so that it can be easily operated by the examination officers and other staff members.
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