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ABSTRACT

Despite the advantages offered by CCTV systems in examination monitoring, several challenges persist, particularly concerning their power source. Conventional CCTV systems relying on mains electricity face issues such as power outages, high operational costs, and limited accessibility in remote areas. These challenges hinder the effectiveness and reliability of examination monitoring efforts, potentially compromising the integrity of academic assessments. To address these challenges, there is a need for innovative solutions that combine the benefits of CCTV surveillance with sustainable power sources. Developing a solar-powered CCTV system specifically tailored for examination monitoring can mitigate the drawbacks associated with traditional power-dependent systems, thereby enhancing the overall efficiency and reliability of examination surveillance.
Keywords: Renewable Energy, Real-time Surveillance, Computer -Based Test (CBT), Remote Monitoring, Power Backup.
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CHAPTER ONE
INTRODUCTION
1.1.  BACKGROUND TO THE STUDY
Examination monitoring system is a valuable tool in maintaining the integrity of the examination process. The successful implementation of this project lays the ground work for future advancement in examination security. As technology evolves, the system can be adopted to meet emerging challenging and ensure a fair and secure academic environment. The act of breaking examination norms and regulations by a candidate who is writing an examination is called examination malpractice. The level of competition such as activities provide an unfair advantage to candidates (Uwadiae and Uduah, 2019).
The use of ICT tools to track culprit is a necessity, this will activate the use of exam monitoring such as web cam, audio recording of the defined perimeter where exams take place which will also aid the CCTV mounted for monitoring several techniques such as; use of invigilators to monitor examination accrediting candidates for examination with photo albums from examination regulatory body use of candidates’ identity cards. This led to the introduction of video surveillance system intended to complement the effort of the human invigilators. Through close circuit television (CCTV) system the behavior and activities of people can be monitored using electronic equipment such as (CCTV). (Celestine Uche Agewi et al.2021).
   In this modern world, electricity is also added to the most basic needs in everyone's life the graph of energy consumption is getting increased day by day whereas the energy resources are used to generate electricity. For the generation of electricity, there are two ways. One is by conventional method and the other one is nonconventional method. Some are to be achieved by using the solar energy/power as a source. The wide availability of solar energy has throughout the world. Even, the sun has produced energy for billions of years. The sun ray's may cat as an important source for the generation of electricity by conventional, even though various sustainable source are available such as geothermal, natural based bio fuels and conventional biomass, solar power have huge benefits. Judesmith (2019).
     Solar monitoring system is a topology that linked smart sensors and software that allows the things to assemble and transmit data using the internet of things. System based appliance is very supportive for monitoring system at cheap cost. Solar panel energy is affected by environmental conditions using sensors, we can directly details about environmental conditions like humidity and temperature of the location of that system. John Ekanem (2016).
 Solar energy is the best promising natural-renewable energy source for a green future, it has a lesser logical impact as compared to other usual energy sources, oil, coal, gases are conventional but non-renewable source of energy, they will run out very soon of exploited at huge scale. Moreover, the burning of these fossils fuels increases the concentration of greenhouse gases results in global warming. Solar energy does not affect fuels increase the concentration of photovoltaic PV solar energy characterizes as a third largest source of renewable energy. Maleek Major (2020).
     The global investment in photovoltaic solar systems increased because of transformation in favorable government policies and a reduction in the cost of the PV component. These aspects give rewards for investment in solar system which is more motivating PV solar systems face, some problems after installation like dirty surface, damaged connections, and junction box failure results in a reduction in all-over system performance.(Gowsikhaa et al, 2012).
[bookmark: _Toc172707159]1.2 STATEMENT OF THE PROBLEM
Manual monitoring of examinations involves traditional, often labor-intensive methods of overseeing the examination process, which includes the administration, supervision, and evaluation of exams. These methods present several challenges
Manual monitoring is prone to human errors, such as misplacing exam papers, incorrect record-keeping, and mistakes in grading. These errors can affect the accuracy of exam results and overall assessment fairness. Human supervisors may vary in their level of vigilance and adherence to examination protocols, leading to inconsistent monitoring standards and potential lapses in examination integrity. Manual monitoring often cannot effectively cover all aspects of the examination environment, leading to potential issues such as cheating, exam misconduct, or inadequate supervision of all students.
Rapid rate of examination malpractice in an exam hall among student, bribing of invigilator in exam hall. In the existing system students are very prompt to bribing of examination invigilator, the existing examination monitoring system rely heavily on conventional power source and its very expensive to maintain.
1.3. AIM AND OBJECTIVES
The aim is to design and implementation of solar power based CBT examination monitoring system.
OBJECTIVES
The following are the objectives;
i. Connection of the batteries to the installed solar
ii. Installation of solar panel, surveillance, camera and inverter for monitoring of the CBT examination center.
1.4  SIGNIFICANCE OF THE STUDY
It's prevent high rate of examination malpractice and administrative failure.
This study helps to ensure and prevent any kind of communication between students (by copying, whispering or any kind of signal exchange of papers or electronic media of any kind (unless specifically authorized) for the exam duration.
The CCTV camera will also cover a large number of students in an examination hall. It is also unarguable. The efficient monitoring and management of solar energy produced by the solar panels can improve the quality and reliability of grid power.
1.5 SCOPE OF THE STUDY	
This study covers examination monitoring system using solar energy for the Kwara State Polytechnic Computer Science Department CBT center
1.6. ORGANIZATION OF THE STUDY
      This study is organized into (5) five chapters and each focuses on different section which contribute to the study:
      Chapter one contains the general introduction which includes the background to the study, statement of the problem, aim and objectives, significance of the study, scope of the study, organization of the study and definition of terms.
      Chapter two present the literature review, historical background and project similar to the study. The intension of this chapter is to review the past the past research works which were conducted by other researcher. All relevant journals, conference papers, text and books taken from this research will be discussed in details.
     Chapter three, deals with research methodology and analysis of the existing system.
     Chapter four, present the implementation and result of the study.
     Chapter five, which is the last chapter of this project, gives summary, conclusion and recommendation.
1.7.   DEFINITION OF TERMS
1. SMART:-It refers to something that is intelligent, clever, or innovative, often using advanced technology to achieve a specific goal or function.
2. SOLAR:-It refers to the utilizing of sunlight as a source of power, heat or light, such as through solar panels, solar water heaters or solar-powered devices.
3. CBT:-Computer-Based Testing refers to the administration of tests or assessments using a computer rather than traditional paper-and-pencil methods.
4. MONITORING:-is the systematic and ongoing process of collecting, analyzing and using information to track the progress, performance and impact of a program, project or activity.
5. SYSTEM:-is a set of interconnected components that work together to achieve a goal or objectives. It can be physical, biological or social entity that consists of multiple parts.
6. PANEL:-is a group of individuals gathered together to discuss, debate or decide on a particular topic or issue. It can also be a flat section of material, such as wood or metal, used for a specific purpose.
7. BATTERY:-is a device that stores electrical energy in the form of chemical energy, which can be converted into electrical energy when needed. It consists of one or more cells that contain positive electrode that facilitate the flow of electrical charge.
8. INVERTER:-Is an electrical device that converts direct current (DC) power into alternating current (AC) power.
9. ELECTRON:- An elementary particle of an atom with a negative electrical charge and a mass of a proton. Electrons surround the positively charged protons in the nucleus of an atom and the number of electrons determines the atomic element.
10. RENEWABLE ENERGY:- Energy from sources that are not easily depleted such as moving water (hydro, tidal and wave power),biomass, geothermal energy, solar energy, wind energy, and energy from solid waste treatment plants.
11. FOSSIL FUELS:-Fuels such as oil, natural gas and coal are fossil fuels believed to have been formed in the ground the decayed remains of plants and animals over millions of years.
12. 12.ALTERNATIVE ENERGY:-A popular term for "non-conventional" energy systems usually on a smaller scale and includes solar electric systems, wind generator systems, and small hydro-electric systems. 











CHAPTER TWO
LITRATURE REVIEW
2.1 RESEARCH OF RELATED REVIEW
Henry O. N. (2019) conducted a study on A Model of University Examination Monitoring System. This journal by Ogbu Nwani Henry discusses the pressing issue of examination malpractice in Nigerian universities and proposes a solution through the development of an automated monitoring system. The author emphasizes the increasing instances of students' malpractice and its detrimental effects on the education system. The paper attributes the rise in malpractice to general moral decadence and the societal emphasis on academic achievements.
The primary aim of the author is to address the societal menace of examination malpractice by introducing an automated monitoring system. The system's objectives include capturing students' activities during examinations, storing live-feed videos for future screening, and providing a direct link to the university website for examination panel review. The methodology of this research is to propose system employs webcams in examination halls to capture students' faces, postures, and movements during exams. The captured images are stored on a server for later viewing to identify cheating students. The live feed is linked to the university website known as the "University Examination Panel" for real-time monitoring.
The journal does not explicitly present empirical results but discusses the expected outcomes of implementing the proposed examination monitoring system. The author anticipates a reduction in examination malpractices through clear and undoubted evidence provided by the system. The author recommends the adoption and deployment of the proposed system in universities is to replace the manual method of examination invigilation. The system is seen as a more effective way to deter and identify cheating students, providing undeniable evidence that can lead to appropriate sanctions.
The paper concludes by highlighting the significance of the new examination monitoring system in curbing malpractices. It emphasizes the importance of reducing examination malpractice not only for maintaining the integrity of the education system but also for producing competent graduates capable of contributing positively to society.
Agwi, U.C. (2020), conducted a study on Video Surveillance in Examination Monitoring. Their study aims is to assess the effectiveness of video surveillance systems in monitoring examinations in Nigerian tertiary institutions. It explores the growing concern of examination malpractices, operational challenges faced by institutions, and the potential impact of automating CCTV systems compared to conventional usage.
The research employed a mixed-methods approach, utilizing both field surveys and document analysis. Questionnaires were distributed to 200 respondents, including lecturers and ICT personnel familiar with examination supervision. Descriptive and inferential statistics, including ANOVA, were applied for data analysis.
Findings reveal a significant difference in the effectiveness of conventional CCTV systems for monitoring examinations. The study also explores the potential enhancement of effectiveness through automating the CCTV system, with statistical analysis indicating room for improvement.
The study concludes that conventional CCTV systems, while relevant, face challenges in monitoring examinations effectively. The potential benefits of automating CCTV systems are acknowledged, suggesting a need for further improvements in the deployment and usage of surveillance infrastructure. Which include addressing operational challenges and exploring technological advancements to enhance examination monitoring systems.
This literature review emphasizes the importance of ongoing efforts to improve the efficacy of surveillance systems in maintaining the integrity of examinations within the Nigerian tertiary education system.
Ramasubramanian, et al (2020) conducted a study on the Automation of Traditional Exam Invigilation using Dept. of Electronic & Telecommunication Engineering CCTV and Bio-Metric. The objective of their study is to propose a framework for automating traditional exam invigilation using biometric authentication, CCTV monitoring, and other technologies to enhance exam integrity and security. The objective is to develop a cost-effective, simple, and secure solution to address the challenges of traditional exam invigilation systems, such as malpractices and resource-intensive processes.
The authors propose a system that utilizes fingerprint biometric authentication, CCTV cameras, ultra-sensitive microphones, and speakers to monitor and control exam halls. The system is implemented using hardware components such as fingerprint sensor modules, microcontrollers, CCTV cameras, motors, and software tools like PLX-DAQ for data acquisition and Microsoft Excel for analysis. The proposed system aims to streamline the exam invigilation process, enhance exam integrity, and reduce malpractices by automating authentication, monitoring, and control mechanisms. The system is designed to be cost-effective and efficient, requiring minimal human intervention while ensuring exam security.
The methodology of the author is to proposed automated exam invigilation system offers a promising solution to address the challenges associated with traditional exam invigilation processes. 
By leveraging biometric authentication and surveillance technologies, the system aims to improve exam integrity and security. The authors suggest further research to validate the effectiveness of the proposed system in real-world exam settings and its adoption in educational institutions to enhance exam administration and integrity. It can also be concluded that the designed monitoring system has worked well in monitoring the current, voltage and power grid electricity generated by solar panel. System monitoring will improve the energy efficiency of the system, reduce intervention and supervision time, and facilitate network management.
Franklin O. Okorodudu et al (2023) conducted a study on ICT - TOOLS BASEDEXAMINATION MONITORING SYSTEM in their study Preventing Examination Malpractices. The system aims to detect and deter instances of examination malpractices by utilizing ICT tools, such as disabling webcams, freezing applications, and blocking pop-ups during the examination.
Real-time Monitoring: Implementing an agile approach to provide real-time features for monitoring students during examinations, ensuring the integrity of the assessment process.
Methodology of the study include Software Development Life Cycle (SDLC) and the agile approach in developing a T-Tools-based Examination Monitoring System. The Unified Software Development Process is also referenced, indicating a component-based approach to development.
Their study states that the widespread use of the proposed technology would raise awareness and significantly reduce examination malpractices in institutions. It emphasizes the importance of real-time features and the ability to disable webcams, freeze applications, and block pop-ups during exams.Each component of the system was tested using C++ to make sure that it works. During the tests, pictures, audio, and videos of students were captured and saved. These recordings maybe played back whenever needed.
Hoque, (2022) conducted a study on automation of Traditional Exam Invigilation using Dept. of Electronic & Telecommunication Engineering CCTV and Bio-Metric. International Journal of Advanced Computer Science and Applications.
The aim of the study was to develop a framework for automating traditional exam invigilation using CCTV and biometric technology. The objectives were to address issues related to integrity, security, and ethics in traditional exam invigilation, and to propose a cost-effective, simple, and secure solution. The study utilized hardware components such as fingerprint sensor modules, microcontrollers, CCTV cameras, microphones, speakers, and motors, along with software tools like PLX-DAQ and Microsoft Excel. These components were integrated to create an automated exam invigilation system.
The results demonstrated successful implementation of the proposed exam invigilation model using the hardware and software components described. The system effectively authenticated examinees using biometric data, monitored exam halls via CCTV, and controlled access using motorized doors. The study recommenced   the adoption of the automated exam invigilation system in educational institutions to improve exam integrity, security, and efficiency. Further research and development were suggested to enhance the system's functionality and address any limitations.
The study concluded that the proposed automated exam invigilation model provided a viable solution to the challenges faced by traditional exam invigilation methods. It offered benefits such as improved security, reduced reliance on human invigilators, and enhanced exam management. Overall, the system presented a promising approach to modernizing exam invigilation processes.
2.2 GENERAL REVIEW
Nieuwenhout et al (2020) studied on MONITORING AND EVALUATION OF SOLAR HOME SYSTEMS the study aims to increase understanding of the use of photovoltaic (PV) systems in households in developing countries, with a focus on TV experiences, challenges, and opportunities related to solar PV applications. To gather information on the operation of solar PV applications for households, focusing on relevant experiences and challenges.
To map experiences related to the promotion of PV systems, addressing issues such as raising expectations, problems with understanding maintenance, and communication challenges. To explore technical and financing aspects associated with household PV systems, including defects, repairs, loan accessibility, and repayment schemes. To provide an overview of existing knowledge and identify gaps that could be addressed through field monitoring programs.
Searching Open Literature: Utilizing books, reports, and publications obtained through libraries, research institutes, and online sources. Emphasis on recent publications to capture rapidly evolving experiences. Inclusion criteria requiring information about first-hand experiences.
Email Contact with Experts: Contacting experts via email, initiated through a standard letter with a project summary in English, requesting available information. Direct communication with authors and experts to gather insights.
Visits to Research Institutes: Conducting visits to research institutes and organizations dealing with solar PV to collect information. Utilizing printed sources, including conference proceedings, project evaluations, student theses, and more.
Resource Persons: Subcontracting four senior experts to assist in data gathering on different continents. Resource persons contributing insights based on their experiences in the field.
Data Analysis Themes: Analysis of data focused on four main themes: institutional aspects, financial aspects, technical findings, and user experiences. Evaluation of information from the viewpoint of disseminating solar PV for household purposes in developing.
Isha M. Shirbhate, Sunita S. Barve (2019) Solar panel monitoring and energy prediction for smart solar system.The aim is to develop a smart solar system utilizing IoT and Machine Learning algorithms for monitoring and predicting solar energy generation. The objectives include reducing energy loss, empowering efficient energy utilization, and addressing challenges posed by fluctuating solar radiation and climate conditions. The study employs Internet of Things (IoT) technology for real-time monitoring of solar panels using sensors to collect data on humidity, temperature, and photovoltaic panel status. Hidden Markov Model (HMM) is used for time-series based solar energy prediction. The study proposes using WAM for remote monitoring of power systems, particularly PV panels. Fault detection is based on the analysis of voltage and current factors from monitored PV data.            
Result of their study is monitoring system successfully displays the status of solar panels, temperature, humidity, and energy generation. The prediction model, based on HMM, accurately emulates actual power generation, and the system detects individual panel dead states.
The paper recommends the adoption of smart solar systems with real-time monitoring and prediction capabilities. It emphasizes the effectiveness of using IoT and HMM for enhancing energy management in solar plants. The recommendation involves the implementation of Wide Area Monitoring for the protection of solar plant systems, improving fault diagnosis, and advancing energy system security.
The paper suggests that WAM can contribute to modern energy system protection by detecting faults in PV panels. It highlights the importance of monitoring and fault recognition for the adaptive system.The literature review indicates a comprehensive exploration of solar energy monitoring and prediction using IOT and machine learning techniques. The proposed smart solar system offers real-time monitoring capabilities and accurate predictions, contributing to efficient energy management. Additionally, the incorporation of Wide Area Monitoring is suggested for remote supervision and enhanced protection of solar plant systems.
Kalpana et al (2019) studied Solar Power Monitoring System using IOT the aim of their study is to create an automated solar monitoring system using IOT (internet of things).Their objectives are to create a sophisticated framework for remote monitoring of the plant using web-based interface, to create innovation by object can be observed and control by using cloud server.
Methodology used in their work includes Arduino (hardware requirements) Atmega 328. The difference solar panel parameters like voltage, current, temperature is displayed on LCD by using IOT technology, it also includes usage of solar panels, Wi-Fi, module, voltage sensor LCD display.
Their result and conclusion in this system keeps continues path of solar power plant, the daily weekly and monthly examination becomes easy and competent also with the help of this examination it is possible to become aware of any mistake occur within power plant as the produce power may show some changeability in data of Solar power plant.
Maisagalla et al (2020) study IOT Based Solar Power Monitoring System internet of Things (IoT). By using the IOT supervising solar energy can greatly enhance the performance and monitoring of the plant. It is a technique to keep track of the dust assembled on the solar panels to induce the maximum power for active utilization. The amount of output power of the solar panels depends on the radiation hit to the solar cell. All the panels are attached, and the sensors are precisely connected to the central controller which supervises the panels and loads. Thus, the user can view the current, voltage and sunlight. 
 Their project is aimed to create a technique to track solar panels to induce the maximum power for active utilization. Their objectives are to design to obtain the maximum output power from the solar panels. To also know the amount of output power of the solar are precisely connected to the central controller.
 Their methodology is hardware description which includes the following: Arduino, solar panels, voltage sensor, current sensor (hardware requirements) Wi-Fi module-esp8266, regulated power supply, LCD display. They concluded that by using IOT technology we can monitor the working of solar panels and there must be a chance to detect the problem when anything goes wrong.
Mayuki francis (2021). A study on the implementation of a monitoring System to Solar-Powered Houses. To develop and implement a solar power monitoring system for solar-powered houses. The method for the solution to monitor the dust present on the output power of the solar panel is depends on the radiation observed by the solar cell.
The aim and objectives used in this research is to track power consumption and power output of the solar panels, including the output and remaining contents of batteries. Also, It will alert the owner for any non-functioning section so that an immediate troubleshooting check and repair can be done outright. It is used to create an automated monitoring system that will help the home owner to make key decisions in maintaining his solar power system. The gaps include limitations in monitoring inverter models and lack of remote access to functionality. The study conclude that an enhanced monitoring system can help homeowners optimize solar power efficiency and reduce dependency on external power sources. It recommended that users should carefully select compatible inverters before installing the monitoring system.









CHAPTER THREE
RESEARCH METHODOLOGY
3.1 INTRODUCTION
This chapter present the aims to design and develop an efficient smart solar based CBT examination monitoring system with CCTV surveillance technology. The research methodology employed in this project involves components of solar power, solar power setup, analysis of existing system, and development of a proposed system that addresses these limitation of solar power.
COMPONENTS SOLAR POWER SYSTEM
This process involves the installation of solar panel, charge controller, batteries and inverter to generate electricity from sunlight.
[image: ]
3.2.1 SOLAR PANEL
A solar panel, also known as a photovoltaic (PV) panel, is a device that converts sunlight into electrical energy through the photovoltaic effect. The solar panel can produce and supply electricity for use in residential and commercial applications as part of a larger photovoltaic system. Solar cell modules can only generate power, while the sun is out. It generate free power from sun by converting sunlight to electricity. The location must be oriented toward the sun and free shadding obstacles throughout the sun's daily and seasonal path. The area of a module for a given rated output depends on the modules efficiency. Since they cannot store energy, it is required to store part of the energy generated to maintain the flow of power when the sun is not shining. They can be mounted on fixed, adjustable or tracking type mounting system. They are compose of an assemble of PV cells that generate a flow of DC electricity when expose to sunlight.
A solar panel consists of several key components:
1. Photovoltaic cells: These are the core components that convert sunlight into electricity. They're made from semiconducting materials like silicon, which release electrons when exposed to sunlight.
2. Glass or plastic cover: A protective layer that shields the photovoltaic cells from environmental elements like rain, snow, and debris.
3. Frame: A structural component that holds the panel together and allows it to be mounted on a surface.
4. Back sheet: A layer that provides electrical insulation and protects the photovoltaic cells from moisture and other environmental factors.
5. Connectors: These link multiple photovoltaic cells together to form a panel and allow the flow of electrical current.
Solar panels come in various types, including:
1. Mon crystalline silicon panels: These are the most efficient and expensive type, made from high-purity silicon. It is black in color.
2. Polycrystalline silicon panels: These are less expensive and slightly less efficient than monocrystalline panels. It is bluish in color.
3. Thin-film panels: These are less efficient but also less expensive, made from a thin layer of photovoltaic material.
3.2.2 CHARGE CONTROLLER
A charger controller sometimes referred to as photovoltaic controller or battery charger is only necessary in systems with battery backup. A charge controller circuit regulates how quickly electric current is supplied. A solar charge controller circuit used for utilizing solar energy to charge a battery voltage and current regulation. Both the output voltage and current can be controlled using the adjustable pin. It's primary function is to regulate the flow of electricity between the solar panel and the batteries bank. It prevent charge from draining back to solar modules at night. It is necessary to protect the batteries from overcharging, over heating, electrical overload and supply them with the proper amount of energy to promote long battery life. Since the brighter the sunlight, the more voltage the solar cells produce, the excessive voltage could damage the batteries. A charge controller is used to maintain the proper charging voltage on the batteries. As the input voltage from the solar array rises, the charge controller regulates the charge to the batteries preventing any overcharging. It tracks the state of charge of the battery and adjust the energy flow accordingly.
This Unit Performs Major Functions:
1. Charges the battery.
2. It gives an indication when the battery is fully charged.
3. Monitors the battery voltage and when it is minimum, cuts off the supply to the load switch to remove the load connection.
4. In case of overload, the load switch is in off condition ensuring the load is cut off from the battery supply.

3.2.3 INVERTER
An inverter is an electrical device that converts direct current (DC) power into alternating current (AC) power. It does the opposite of a rectifier, which converts AC power to DC power. The inverter can be built as standalone equipment for applications such as solar power or to work as a backup power supply from battery which are charged separately. Its typical application is to convert battery voltage into conventional household Ac voltage allowing the user to use electronic devices when an Ac power is not available. It is the heart of your solar energy system. It does not only converts the low voltage Dc to the 120 volts Ac that runs most appliances, but also can charge the batteries if connected to the utility grid or Ac generator as in the case of a totally independent standalone solar. Power inverter making it use able for homes and businesses, as a currency exchange for your power, converting Dc power into Ac so your appliances can function.
Inverters can be classified into different types based on their design, functionality, and application:
1. Square wave inverters: Producing a square wave output, suitable for simple loads like lights and motors.
2. Sine wave inverters: Producing a sine wave output, suitable for sensitive loads like electronics, refrigerators, and air conditioners.
3. Modified sine wave inverters: A compromise between square and sine wave inverters, suitable for most household appliances.
4. Grid-tie inverters: Synchronizing with the grid's AC waveform, allowing for feeding excess energy back into the grid.
5. Off-grid inverters: Designed for standalone systems, providing AC power independently of the grid.
Inverters have many benefits, including:
1. Flexibility: Allowing DC power sources to be used with AC loads.
2. Efficiency: Enabling the use of renewable energy sources and reducing energy losses.
3. Reliability: Providing backup power during outages and emergencies.
4. Cost-effectiveness: Reducing energy costs by utilizing renewable energy sources and optimizing energy usage.
3.2.4 BATTERIES
A batteries also known as energy storage system (Ess) for storing the energy generated by your solar panels. Batteries are regarded as the fuel tank to our solar power system. Without the storage batteries to store energy power would only be gotten when the sun is shining or the generator is running. The care and feeding section of batteries is to ensure long battery life and good performance. It allow you to store excess energy generated by your solar panels for data use, particularly when energy production exceed immediate consumption. The solar batteries allows energy generated during daylight hours to be stored until needed typically during the evening. This allows home owners to harness the power of the sun and reduce their reliance on the grid. 
 Here are some common types of batteries used in solar power systems:
1. Lead-Acid Batteries: are the most established and widely used solar battery technology. They come in two main variants: Flooded (wet cell) and sealed (AGM or gel). Flooded lead-acid batteries require regular maintenance while sealed versions offer less maintenance.
2. Lithium-Ion (Li-ion) Batteries: are known for their high energy density, long lifespan and ability to store a lot of energy in a smaller space. They are widely used in both residential and commercial solar installation.
3. Flow Batteries: They store energy using liquid electrolytes and are scalable, making them an attractive for large-scale storage applications.
Key Uses of Batteries in Solar Power
1. Storing Excess Solar Energy: A solar battery can store excess electricity generated during peak solar hours and release it when needed, such as during the evening or on cloudy days.
2.  Backup Power during Outages: This backup power can also be crucial during periods of extreme weather or when the grid is experiencing issues.
3. Peak Shaving and Load Shifting: By storing solar energy, homeowners can use it during peak hours when electricity demand is high, potentially reducing their demand charges and lowering their overall energy bills.
Solar Power Setup:
1. Solar panels (monocrystalline or polycrystalline)
2. Charge controller (MPPT or PWM)
3. Batteries (Lithium-ion or AGM )
4. Inverter (pure sine wave or modified sine wave)
5. Mounting hardware (clamps, brackets, etc.)
6. Wiring and connectors (MC4 or similar)
7. Grounding equipment (grounding rod, etc.)
8. Solar panel cleaning kit.
The connectivity of solar panel 
1. Solar Panels: Multiple solar panels are connected in series and parallel to form a solar array. The panels generate DC (Direct Current) electricity.
2. Charge Controller: The solar array is connected to a charge controller, which regulates the voltage and current output to prevent overcharging or damaging the battery.
3. Battery: The charge controller is connected to a deep cycle battery, which stores excess energy generated by the solar panels during the day for use at night or during power outages.
4. Inverter: The battery is connected to an inverter, which converts the stored DC energy into AC (Alternating Current) electricity, making it usable for household appliances and devices.
5. Load CCTV: Finally, the inverter is connected to the load, which is the CCTV camera 
This connectivity enables the solar panel system to generate, store, and distribute electricity efficiently and safely.
COMPONENTS OF CCTV SYSTEM
3.3 CCTV SYSTEM
The components needed for CCTV system and solar power setup for examination monitoring:
1. Cameras (IP or analog)
· Bullet cameras for outdoor use
· Dome cameras for indoor use
2. DVR(Digital Video Recorder) or NVR(Network Video Recorder)
3. Monitors(LED or LCD)
4. Cables (RG59 or Cat5e)
5. Connectors (BNC or RJ45)
6. Power supplies for cameras and DVR/NVR
7. Network switch (if using analog cameras)
8. Video baluns (if using analog cameras)
9. Mounting accessories (brackets, clamps,etc.)

3.4.1 CAMERA
Camera are surveillance that captures and transmits video footage to a specific place on a limited set of monitors and it provide valuable evidence in the event of a crime or incident. It allow for real-time monitoring and recording of activity in a designated area, typically for security purposes. It's a system that allows you to keep an eye on what's happening in and around your property. A camera record activity, streams it to a monitor and then stores that footage for future review.
3.4.2 MONITOR
A monitor arguable facilitate the most important function of a security cameras,viewing recorder images and footage. A critical component of a security camera system is the monitor, which allows users to view recorded images and footage. The number of monitors needed depends on the monitored area and the specific CCTV surveillance requirements, ensure the monitor has the necessary connectivity options such as HDML,VGA or BNC. It help to improve security by providing a visual deterrent to potential intruders. It is responsible for getting 24/7 live footage of property and important belongings, With live monitoring any criminal activity can be curtailed while it's in progress.
3.4.3 CABLES
Depending on a type of surveillance system, and cameras you choose, you will need supporting technologies like cables, and routers to be integrated into your system for a seamless connection.These transmit the video and power signals between the cameras, monitors and recorders. It support high quality video transmission, enabling clear images and videos.
3.4.4 POWER SUPPLY
Power supply is responsible for providing the necessary energy that a surveillance system needs to function optimally, It provide the electricity needed for the cameras and other associated devices to operate, acting as the lifeblood of the system.
The power supply can help to extend the operational lifespan of the cameras, reducing the need for costly replacements or repairs. Power supply convert the high-voltage alternating current (AC) from the power grid into low voltage direct current (DC) that ensure the camera receive power that is suitable for their operation to prevent potential damage caused by incompatible voltage or current.
3.4.5 DIGITAL VIDEO RECORDER 
A digital video recorder (DVR) is a device that converts the signals from an analog camera into a viewable digital format that can be stored on a hard drive. They enable property managers and business owners at a variety of facilities-retail stores, warehouses, construction sites, banks, offices, and residential buildings to monitor personnel and assets, maintain onsite safety, ensure best practices and safeguard their operations. It allow video recording and storage, enabling users to capture and playback footage. It enabling the users to receive notifications when motion is detected.
3.4.6 CONNECTOR
A connector are components used in establish electrical connections between a camera and other devices, such as cables, power sources, monitors, recorders. The connectors ensure the transfer of data, power and signals between the cameras and the other surveillance system.
Camera connector ensure the proper functioning of security cameras and imaging devices within surveillance, broadcasting, photography, and various other applications. The connectors simplify the installation and termination of cables.
3.4.7 STORAGE DEVICE: A storage device in CCTV systems is the hardware used to store video footage recorded by the security cameras. It’s an essential part of any surveillance system, as it allows for playback, evidence collection and long term monitoring. There are severally type’sstorage devices used in CCTV system: DVR (Digital Video Recorder), NVR (Network Video Recorder), SD CARD, External Hard Drive, Cloud Storage Etc.
3.4.8 SWITCH: An electrical switch connection refers to how a switch is wired in to a electrical circuit to control the flow of electricity. A switch’s main function is to either complete (ON) or interrupt (OFF) an electrical circuit. Its essentially a manual control device inserted in a circuit to turn electrical devices or system’s on and off.
3.5 ANALYSIS OF THE EXISTING SYSTEM
Existing examination monitoring systems rely on traditional power sources, such as electricity from the grid or diesel generators. These systems have several limitations, including high energy costs, carbon emissions, and dependence on unreliable power sources. Additionally, they often require manual supervision, which can be prone to human error and bias. The analysis of existing systems reveals a need for a sustainable, efficient, and reliable examination monitoring system.

3.6 PROBLEMS OF THE EXISTING SYSTEM
The existing examination monitoring systems face several challenges, including:
- High energy costs and carbon emissions
- Dependence on unreliable power sources
- Manual supervision, prone to human error and bias
- Limited scalability and flexibility
- High maintenance costs
3.7 DESCRIPTION OF THE PROPOSED SYSTEM
The proposed examination monitoring system uses solar power as a sustainable energy source. The system consists of:
- Solar panels to generate electricity
- Energy storage system (batteries) to store excess energy
- Monitoring devices (cameras, sensors) to track examination activities
- Automated software to detect and prevent cheating
- Real-time monitoring and analytics for administrators
3.8 ADVANTAGES OF THE PROPOSED SYSTEM
The proposed system offers several advantages over existing systems, including:
- Reduced energy costs and carbon emissions
- Increased reliability and scalability
- Automated supervision, reducing human error and bias
- Real-time monitoring and analytics for improved decision-making
- Flexibility and adaptability to different examination settings.
- Regularly inspect the installation to ensure optimal performance.
3.9 ADVANTAGES OF NEW SYSTEM OVER EXISTING SYSTEM 
· Renewable and abundant: Solar energy is derived from the sun, a virtually inexhaustible source, available daily and globally making it a reliable source of energy foreseenable future.
· Reduce Electricity Bills: Utilizing solar power can significantly lower electricity bills since it allows users to generate some or all of their own electricity, potentially offering savings over the long term and option for financial benefit, in order to lower your monthly electricity costs.
· Low Maintenance Costs: Once installed, solar energy systems require minimal upkeep, primarily needing only regular cleaning and occasional checks, contributing to lower ongoing costs. The inverter is usually the only part that needs to be changed after 5-10 years because it work to convert solar energy into electricity and heat,you can expect very little spending on maintenance and repair work .













CHAPTER FOUR
IMPLEMENTATION AND RESULTS
SOLAR POWER INSTALLATION
4.1 SOLAR PANEL
This is the solar panel that we used to power the CCTV camera.
Solar power offers a significant advantage for CCTV systems, particularly in remote or off-grid locations where traditional power sources are limited or unreliable.
[image: ]
Fig 4.1 Solar panels 280W monocrystalline to generate electricity.
4.2 A CHARGE CONTROLLER
A charge controller prevents overcharging and deep discharging of the batteries.
[image: ]
Fig 4.2 Charge controller





4.3 BATTERIES
Batteries store the energy generated by your solar panels.
[image: ]
Fig 4.3  Batteries storage :Lithium-ion(18000mAh)
4.4 INVERTER 
[image: ]
Fig 4.4 Inverter convert direct current (DC) to alternative current (AC).
 CCTV SYSTEM INSTALLATION
4.5 CAMERAS
This is the output shown of the cameras installed at the department of computer science Kwara state polytechnic, Ilorin. CCTV cameras serve a wide range of purposes, primarily focusing on security and surveillance.  CCTV cameras offer numerous advantages in various settings. They act as a powerful deterrent against crime, discouraging potential offenders with the knowledge of being monitored. CCTV systems provide valuable evidence in case of incidents, aiding in investigations and prosecution. They can be used for traffic management, monitoring congestion and identifying violations. Businesses benefit from CCTV for loss prevention, employee monitoring, and customer service improvements.  CCTV systems also enhance public safety by providing real-time situational awareness and allowing for rapid response to emergencies.
[image: ]
Fig 4.5 CCTV camera 1
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Fig 4.5 CCTV camera 2
4.6 POWER SUPPLY
Power supplies are essential in CCTV installations. They provide the necessary electricity to operate cameras, ensuring continuous surveillance. Power supplies also convert AC power from the electrical grid into the DC power that CCTV cameras require. Additionally, they offer protection against power surges and fluctuations, safeguarding the CCTV system from damage.
[image: ]
Fig 4.6 power supply
4.7 CONNECTOR
Connectors are vital in CCTV installations. They facilitate the secure and reliable connection of various components, such as cameras, power supplies, and recording devices. Connectors ensure the integrity of signal transmission, preventing signal loss and maintaining image quality. Additionally, they simplify the installation and maintenance processes, allowing for easy disconnection and reconnection of devices.

[image: ]
Fig 4.7 connector
4.8 COAXIAL CABLE
Coaxial cables are essential in CCTV installations. It indicates different kind of power both positive and negative conductor surrounded by an insulator and a braided shield. They transmit video signals from the cameras to the recording devices, ensuring high-quality image transmission. Coaxial cables are shielded to minimize interference, maintaining clear and reliable signal quality. It provide access to a wide range of channels. They are also durable and weather-resistant, making them suitable for both indoor and outdoor installations.
[image: ]
Fig 4.8  Coaxial cable travel in long distance
4.9 MONITOR
[image: ]
Cameras are connected to the power supply from the solar-powered installation using power cable.
Fig 4.9 Monitor shown the students in examination hall.
CONNECTIVITY AND INTEGRATION
The connectivity and integration of the solar-powered system and CCTV in a Smart CBT Examination Monitoring System ensure uninterrupted surveillance and power reliability.  even during grid outages. CCTV cameras, .these cameras transmit live video feeds to the administrator’s dashboard for real-time monitoring. The system is configured to prioritize power allocation to the CCTV and critical components, ensuring that surveillance remains active throughout the examination. This integration supports 24/7 monitoring, enhances exam security, and guarantees operational continuity regardless of power supply fluctuations.
 SYSTEM BENEFITS
1.  Enhanced Security: Integrated CCTV and smart monitoring help detect and deter cheating or unauthorized behavior in real time, improving the integrity of the examination process.
2.  Remote Monitoring: Administrators can monitor live examination activities from any location, ensuring transparency and quick response to issues.
3. Data Integrity and Backup: The system can include automated data saving and backup features to protect exam records even during unexpected failure
CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECONMENDATIONS
5.1 SUMMARY
The Smart Solar-Based Computer-Based Testing (CBT) Examination Monitoring System is an innovative project designed to enhance the efficiency and integrity of examination processes while leveraging renewable energy sources. The system integrates several components, including a secure online examination platform, real-time monitoring capabilities, and a solar energy infrastructure to ensure uninterrupted power supply. The system utilizes solar panels to generate energy, making it sustainable and capable of operating in remote areas without access to traditional power sources. This is particularly beneficial in regions with unreliable electricity, ensuring that examinations can be conducted without interruption. The CBT platform is equipped with robust security features, including encryption, user authentication, and anti-cheating mechanisms. These features help maintain the integrity of the examination process and ensure that the results are trustworthy. The system includes a monitoring component that oversees the examination process in real time. This can involve video surveillance, log tracking of user activities, and the ability to identify and alert invigilators about any suspicious behavior.

5.2 CONCLUSION
The Smart Solar-Based CBT Examination Monitoring System represents a significant advancement in the modernization of examination processes. By combining renewable energy with cutting-edge technology, this system not only addresses the challenges of traditional test-taking environments but also promotes sustainability and accessibility. 
In conclusion, smart solar based CBT examination monitoring system project successfully demonstrated an innovative and sustainable solution for examination hall monitoring. The system has the potential to revolutionize the way examinations are conducted, particularly in areas underserved by conventional infrastructure. The use of solar power ensures that examinations can proceed reliably, while the secure and monitored online platform fosters trust and integrity in the assessment process. This project stands as a model for integrating technology and sustainability in educational settings, making it a valuable contribution to modern educational and efficient solution for ensuring the integrity and security of examination processes.
5.3 RECOMMENDATIONS 
Based on the findings and conclusions of this project, the following recommendations are made for further investigation:
i. Investigate the integration of additional renewable energy sources, such as wind power or hydro power, to further reduce carbon footprint and increase energy independence.
ii. Explore the application of artificial intelligence and machine learning algorithms to enhance anomaly detection and alerts, and improve overall system efficiency.
iii. Conduct further research on the scalability and adaptability of the system in various environments and applications, such as remote surveillance and monitoring.
iv. Investigate the potential for using the system in other settings, such as schools, offices, and public spaces, to enhance security and monitoring capabilities.
v. Develop a cost-benefit analysis and feasibility study to determine the viability of implementing the system on a larger scale.
By exploring these areas further, we can continue to improve and expand the capabilities of the Smart solar based CBT examination monitoring system and contribute to a more sustainable and secure future.
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