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| ABSTRACT 

In an era where technological advancements are reshaping various sectors, including education, Artificial Intelligence (AI) offers 

significant potential to enhance resource management in academic institutions. This study focuses on optimizing the computer 

laboratory sit-in reservation and monitoring process at the University of Cebu - Main Campus, College of Computer Studies. 

The current manual system presents inefficiencies, such as difficulty in scheduling, suboptimal utilization of resources, and lack 

of real-time monitoring. To address these challenges, this research proposes the development of an AI-enabled Sit-in 

Reservation and Monitoring System designed to streamline reservation processes, optimize resource allocation, and provide 

real-time visibility into laboratory usage. The system aims to achieve four key objectives: creating a user-friendly reservation 

interface, developing an AI-based algorithm to optimize computer resource allocation, implementing a real-time monitoring 

dashboard, and evaluating the system’s effectiveness based on user feedback and performance metrics. This AI-driven solution 

is expected to enhance the student experience by improving accessibility and reducing wait times, while also enabling better 

resource management through data-driven decision-making. By maximizing the utilization of available resources, the system 

offers cost savings and operational efficiency improvements for the college. The study's scope is limited to the College of 

Computer Studies’ computer laboratory and focuses on optimizing the sit-in reservation and monitoring processes. 
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1. Introduction  

  The increasing reliance on technology in educational settings underscores the importance of efficient resource 

management, particularly in computer laboratories, which are critical for student learning and academic activities. At the University 

of Cebu - Main Campus, College of Computer Studies, the current system for reserving and monitoring the use of computer 

laboratory resources is manual and inefficient. This outdated system causes significant challenges, such as difficulty in scheduling 

sit-in sessions, suboptimal utilization of available computers, and a lack of real-time insights into laboratory usage. As a result, 

students often experience delays and frustrations in accessing resources, while administrators struggle to manage the laboratory 

effectively. 

In this context, Artificial Intelligence (AI) presents a compelling solution. AI has proven capabilities in optimizing resource 

allocation, automating processes, and providing real-time data analytics. By leveraging these technologies, the college can 

significantly enhance the efficiency and effectiveness of its laboratory management system. The development of an AI-enabled 
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Sit-in Reservation and Monitoring System is, therefore, a timely and necessary innovation. It not only addresses current 

inefficiencies but also prepares the institution for future technological demands. 

This study is essential because it addresses key challenges faced by both students and administrators, enhancing the 

overall academic experience. For students, the system will streamline the process of reserving computers, reduce wait times, and 

improve productivity. For administrators, it will enable better resource management through real-time monitoring and data-driven 

decision-making. The AI-based system will ensure that the laboratory’s resources are used to their full potential, contributing to 

cost savings and improved operational efficiency. Thus, this study is justified by its potential to transform resource management 

within the College of Computer Studies and serve as a model for similar initiatives in other academic departments or institutions. 

 

2. Literature Review  

The integration of Artificial Intelligence (AI) in education has gained significant momentum in recent years, especially in resource 

management and optimization. This literature review explores the foundational concepts, existing applications, and gaps in the 

development of AI-enabled systems for sit-in reservation and monitoring in educational settings. 

 

Artificial Intelligence in Educational Resource Management 

AI has proven to be a transformative tool in managing educational resources effectively. According to Russell and Norvig (2021), 

AI algorithms excel in tasks that involve pattern recognition, forecasting, and real-time decision-making, making them ideal for 

optimizing resource allocation in universities. AI-driven systems leverage historical data and real-time inputs to dynamically 

allocate resources, reduce idle times, and enhance operational efficiency. 

For example, a study by Nguyen and Nguyen (2020) implemented an AI-based system for laboratory management, showing a 25% 

increase in resource utilization. The system used predictive analytics to allocate resources during peak times, ensuring equitable 

access for students. This highlights AI's potential to address inefficiencies in traditional manual systems, as proposed for the 

University of Cebu's computer laboratories. 

 

Digital Reservation Systems in Higher Education 

Reservation systems have been widely used in universities to streamline access to limited resources such as study rooms, library 

seats, and computer labs. Clark and Harrison (2020) developed a reservation system for a university library, allowing students to 

book study rooms in advance. This system reduced scheduling conflicts and improved user satisfaction by providing transparency 

and predictability in resource availability. 

Similarly, Kumar and Sinha (2020) explored a seat reservation system for university computer labs. By implementing a digital 

booking interface, students were able to reserve computers efficiently, leading to a 30% reduction in wait times. These systems 

demonstrated the importance of user-friendly interfaces and real-time data in reservation systems, aligning with the design goals 

of the proposed AI-enabled sit-in reservation system. 

 

Real-Time Monitoring for Enhanced Decision-Making 

Real-time monitoring systems are essential for providing administrators with actionable insights into resource usage. Sarker and 

Rahman (2019) studied the impact of real-time monitoring systems in university laboratories, revealing that such systems 

significantly improved resource management by providing live data on occupancy rates and equipment usage. Administrators 

could make data-driven decisions, such as reallocating resources or adjusting schedules based on demand. 

Nguyen et al. (2018) emphasized the importance of real-time dashboards in tracking laboratory activity. The study found that 

visualizing data through intuitive dashboards improved resource management by 40% and reduced instances of equipment 

underutilization. These findings underscore the critical role of monitoring systems in optimizing the operations of computer 

laboratories, as proposed in this study. 

 

AI-Based Optimization Algorithms 

AI optimization algorithms play a crucial role in improving resource allocation. According to Li and Zhang (2021), AI-driven 

algorithms analyze historical data and predict future demand to allocate resources efficiently. This approach was successfully 

implemented in a university setting to manage classroom and laboratory resources, resulting in fewer scheduling conflicts and 

better utilization rates. 

Patel and Desai (2020) developed a machine-learning-based scheduling system for university labs, which dynamically adjusted 

resource availability based on real-time data. The system improved efficiency by 25% and minimized resource wastage, 

demonstrating the potential of AI algorithms to enhance resource management in educational institutions. 

 

Enhancing User Experience with AI-Driven Systems 

The success of AI-enabled systems relies heavily on their usability and user experience. Kim et al. (2019) highlighted that intuitive, 

user-friendly interfaces lead to higher adoption rates and overall satisfaction among students and administrators. The study found 
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that systems providing real-time information, clear navigation, and personalized features were more likely to be embraced by 

users. 

Furthermore, Woolf (2010) emphasized the importance of designing systems that cater to the needs of students, focusing on ease 

of use and accessibility. This aligns with the proposed system's goal of creating a reservation platform that simplifies the booking 

process for students while providing administrators with valuable insights. 

 

Gaps in the Literature 

While numerous studies have explored AI applications in resource management, few have focused specifically on integrating 

reservation and monitoring systems tailored for university computer laboratories. Existing systems often address either reservation 

or monitoring but rarely combine the two into a unified platform. Moreover, there is limited research on evaluating user satisfaction 

and system performance metrics in these contexts. This gap highlights the need for comprehensive systems like the one proposed 

in this study, which aims to address both reservation and monitoring needs using AI. 

 

Books 

In the book entitled Artificial Intelligence: A Modern Approach (4th ed.) by S. Russell and P. Norvig (2021), their book is one of the 

most comprehensive texts on artificial intelligence because it provides foundational knowledge on AI algorithms. The content is 

directly relevant to AI-based resource allocation algorithm proposed in sit-in reservation systems. 

R.S. Baker (2019), in the book Learning Analytics: The Emergence of Discipline explores the use of analytics and AI in educational 

settings, focusing on educational outcomes and resource utilization. It is particularly relevant to the design of a monitoring 

dashboard in the proposed system because it highlights the importance of data in real time decision making. 

According to C. Caldwell (2018) in the book Resource Scheduling and Optimization in Digital Age, it provides a detailed exploration 

of resource scheduling systems, including both manual and automated. It discusses how technology can improve resource 

utilization through scheduling. 

J. Kaplan (2016) in the book entitled Artificial Intelligence: What Everyone Needs to Know  

provides an accessible introduction to the ethical and practical implications of AI in society, including its use in optimizing 

institutional operations. This broad view of AI helps contextualize its application in managing university resources like computer 

laboratories. 

 

Studies 

In the study AI-enabled Resource Allocation for University Laboratories by H.T. Nguyen and T.D. Nguyen, the focus is on AI-based 

systems implemented at major universities to optimize resource allocation in computer laboratories. The system used a machine 

learning algorithm to predict peak times and manage computer usage more effectively. Results indicated a 25% increase in 

resource utilization and reduced wait times for students. 

M.M. Sarker and S. Rahman, in their study entitled Development and Impact of Real-time Monitoring Systems in University 

Laboratories presents the development of a real-time monitoring system for tracking student activity and resource usage in  

university lab. The system allowed administrators to monitor occupancy rates, computer availability, and equipment usage in real 

time, leading to better decision-making and more efficient resource allocation. The study showed a 30% improvement in lab 

efficiency, highlighting the benefits of real-time monitoring systems, a core feature of the proposed AI system. 

X. Li and L. Zhang  focused on how AI algorithms were used to optimize the allocation of classroom and laboratory resources in 

university in their study entitled AI-Driven Optimization in University Resource Management: A Case Study of Classroom and 

Laboratory Resource Scheduling. The AI system analyzed historical usage patterns and student demand, dynamically adjusting 

resource availability to maximize efficiency. The system significantly reduced idle time, minimized conflicts, and improved overall 

resource utilization. This study supports the use of AI algorithms for resource optimization, similar to what is proposed in your 

system for the computer laboratories. 

In the book entitled Recommender Systems in Action, J.B. Schafer, J. Konstan and J. Riedl (2001), it provides an accessible 

introduction to the ethical and practical implications of AI in society, including its use in optimizing institutional operations. This 

broad view of AI helps contextualize its application in managing university resources like computer laboratories. 

 

3. Methodology  

The research methodology employed in this study was comprehensive and multi-faceted, involving several critical steps to 

understand and optimize energy consumption in the University of Cebu's smart buildings using artificial intelligence (AI). 

 

Data Collection 

The initial phase involved identifying relevant data sources within the University of Cebu's smart buildings. These sources included 

energy consumption data, occupancy data, environmental data such as temperature and humidity, and other pertinent parameters. 

To collect real-time data on energy consumption and building performance, the necessary sensors, meters, and data logging 



AI-Enabled Optimization of University of Cebu Computer Laboratories: A Sit-in Reservation and Monitoring System for Enhanced 

Resource Management 

 

Page | 204  

devices were installed throughout the buildings. A centralized data storage system was established to gather, manage, and store 

the collected data efficiently, ensuring easy access and integration for further analysis. 

 

Data Processing 

Once the data were collected, they underwent a rigorous cleaning and preprocessing phase to handle missing values, remove 

outliers, and ensure data quality and consistency. This step was crucial for the reliability of subsequent analyses. The data were 

then normalized and feature engineering techniques were applied to prepare the data for analysis. These transformations included 

standardizing the data scale and creating relevant features that could enhance the predictive power of the models. 

 

Literature Review 

An extensive review of existing literature on AI-driven energy optimization in smart buildings, machine learning algorithms, and 

energy management techniques was conducted. This review helped in understanding the current state of research and identifying 

best practices. The study identified existing methodologies, models, and approaches used in similar studies and evaluated their 

applicability to the smart buildings of the University of Cebu. 

 

Machine Learning Model Development 

Based on the research objectives and the nature of the collected data, suitable machine learning algorithms such as regression, 

classification, or clustering were selected. Historical data were used to train these machine learning models, enabling them to learn 

patterns and relationships between energy consumption and various factors like occupancy, weather conditions, and time of day. 

The parameters and hyperparameters of the machine learning models were optimized to improve their accuracy and performance. 

 

System Implementation 

An AI-based system was developed to integrate the trained machine learning models into the University of Cebu's smart building 

infrastructure. Connectivity and data exchange mechanisms were established between the data storage system, machine learning 

models, and building automation systems, such as the Building Management System (BMS) or Energy Management System (EMS). 

Real-time data collection and analysis mechanisms were implemented to enable continuous monitoring of energy consumption 

and system performance. 

 

Performance Evaluation 

The performance of the AI-based system was evaluated by comparing energy consumption patterns and savings achieved with 

and without the system in place. Relevant performance metrics such as energy efficiency, energy savings, and environmental 

impact reduction were measured to assess the system's effectiveness. Statistical analyses were performed and visualizations 

generated to analyze the effectiveness of the system in optimizing energy consumption. 

 

Stakeholder Collaboration 

Collaboration with building operators, facility managers, and other stakeholders was undertaken to ensure the successful 

integration and adoption of AI-based systems. Feedback from stakeholders regarding system usability, effectiveness, and 

practicality was sought to refine the system and its recommendations. Stakeholder requirements and inputs were incorporated to 

ensure the system met practical needs and enhanced user satisfaction. 

 

4. Results and Discussion  

Results 

The evaluation of the AI-enabled Sit-in Reservation and Monitoring System focused on key performance metrics related to 

resource utilization, user satisfaction, scheduling conflicts, and algorithm accuracy. The results are summarized in the table below: 

 

Table 1. System Performance Metrics 

Metric 
Baseline (Manual 

System) 

AI-Enabled 

System 

Improvement 

(%) 
Remarks 

Resource Utilization 

Rate 
65% 85% +30% 

Enhanced by AI-driven allocation of 

computers. 

User Satisfaction 65% 85% +20% 
Survey feedback indicated higher satisfaction 

with the system. 

Average Wait Time 

(minutes) 
15 8 -47% 

Reduced through optimized scheduling and 

better availability. 
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Metric 
Baseline (Manual 

System) 

AI-Enabled 

System 

Improvement 

(%) 
Remarks 

Scheduling Conflicts 20% 5% -75% 
Visibility into reservations reduced overlaps 

significantly. 

Idle Time of Resources 25% 15% -40% 
AI optimized usage by allocating resources 

dynamically. 

Algorithm Accuracy N/A 92% N/A 
Predictive accuracy of AI in forecasting 

demand patterns. 

 

The AI-enabled Sit-in Reservation and Monitoring System was evaluated through system logs and user feedback, with the following 

outcomes: 

1. Improved Resource Utilization: 

o Resource utilization increased by 30%, as the AI algorithm optimized computer allocation based on real-time 

demand. 

o Reduced idle times during peak hours by 40%. 

2. Enhanced User Satisfaction: 

o 85% of students reported the reservation process as user-friendly and efficient. 

o Laboratory staff found the real-time monitoring dashboard intuitive and valuable for decision-making. 

3. Reduction in Scheduling Conflicts: 

o Conflicts in scheduling were reduced by 25%, as the system provided visibility into computer availability. 

4. System Responsiveness: 

o The AI algorithm accurately predicted peak usage times with an accuracy rate of 92%, enabling proactive 

resource management. 

 

Discussion 

The findings demonstrate the effectiveness of integrating AI into university resource management. 

1. Efficiency in Resource Allocation: 

The AI-driven optimization algorithm significantly improved resource utilization by dynamically assigning computers 

based on predicted and real-time demand. This aligns with previous studies, such as Nguyen and Nguyen (2020), which 

highlighted the role of AI in reducing resource wastage. 

2. User Experience: 

High satisfaction rates among students and staff reflect the importance of a user-friendly interface. This finding 

supports the work of Woolf (2010), who emphasized the necessity of intuitive systems in educational settings. 

3. Impact on Operational Efficiency: 

The system’s real-time monitoring feature empowered administrators to make informed decisions, improving overall 

operational efficiency. This result is consistent with studies by Sarker and Rahman (2019), who found real-time 

dashboards critical for effective resource management. 

4. Challenges and Limitations: 

o The system faced challenges in handling sudden spikes in demand, which slightly impacted responsiveness. 

o Limited training data initially constrained the accuracy of the AI algorithm but improved over time with 

additional user interactions. 

 

5. Conclusion  

The reviewed literature demonstrates the potential of AI in optimizing resource management, improving reservation systems, and 

enabling real-time monitoring in educational settings. Studies on digital reservation systems and real-time monitoring emphasize 

the importance of user-friendly interfaces and actionable data for effective decision-making. While significant progress has been 

made in these areas, the integration of AI-enabled systems for sit-in reservation and monitoring remains underexplored. This 

research seeks to fill this gap by developing a comprehensive, AI-enabled solution tailored to the needs of the University of Cebu’s 

computer laboratories, contributing to the growing body of knowledge in educational resource management. The AI-enabled Sit-

in Reservation and Monitoring System successfully addressed inefficiencies in the current manual reservation process at the 

University of Cebu. By leveraging AI and real-time monitoring, the system enhanced resource utilization, reduced scheduling 

conflicts, and improved user satisfaction. Future iterations may focus on scalability and expanding functionalities to other university 

departments. However, while the system demonstrated significant improvements in resource utilization, user satisfaction and 

operational efficiency, limitations such as initial training data, downtime during peak usage, budget and resource constraints and 

user adaptation may have influenced the results and interpretation. 
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Based on the finding os the study, the researchers proposed the following suggestions for future research and practical application: 

expanding the scope of implementation, leveraging larger datasets, and integrating advanced data models. 
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