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Abstract 

An essential element of the aviation sector, airline baggage surveillance aims to ensure the safety and 

security of passengers and their goods in such a high-stress environment. The number of bags being 

transported has significantly increased as a result of the development in air travel, making it difficult 

for airlines to guarantee the prompt delivery of baggage to their owners. The demand for effective 

baggage surveillance systems that can track luggage from check-in to arrival has also been highlighted 

by the threat of terrorism and the rise in occurrences involving mishandled baggage. In order to create 

a model to enhance the system's current performance, this project simulates the X-ray Baggage 

Inspection Systems (XBIS Machine) system. The efficiency and accuracy of X-ray baggage inspection 

systems (XBIS), which are frequently used to detect harmful or prohibited objects or substances with 

baggage, cases or packets, etc., depending on the operator's expertise and experience. The goal of the 

proposed project is to create a baggage surveillance system for airlines that makes use of XBIS devices 

and analytics to increase the effectiveness and precision of baggage screening. The system is planned 

to recognize possible threats and flag them for closer examination by security personnel. The project 

entails the creation of software and algorithms for analyzing the X-ray images produced by the XBIS 

devices. Machine learning techniques will be used by the system to learn from prior data and enhance 

its accuracy over time. 
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1. INTRODUCTION 

Today's civilization is largely dependent on air travel, with millions of individuals making daily trips 

throughout the world. Airlines are having a difficult time handling a large number of people and their 

bags. Airlines may suffer large financial losses as a result of lost or improperly managed luggage, and 

passengers may experience trouble and annoyance. Airlines have deployed a variety of baggage 

surveillance devices to track and monitor bags during the flight process in order to address this issue. 

 

The growing interest in employing analytics to improve the efficacy of these monitoring systems has 

been observed in recent years. Using multinomial logistic regression, a statistical technique that 

enables the examination of categorical outcomes, is one strategy that has showed potential. The chance 

of mistreatment or loss of luggage may be predicted using this approach, which can also be used to 

pinpoint the contributing causes. 
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In this journal article, we propose a research that uses multinomial logistic regression to analyse airline 

baggage monitoring data to look into the variables that affect mistreatment and loss of luggage. We 

examine a sizable collection of luggage surveillance data from several airlines and airports, and we 

create a model that can forecast the likelihood of various outcomes depending on different input 

factors. We also assess our model's performance and contrast it with other approaches that are already 

in use. 

 

The findings of our study can enhance the effectiveness and dependability of luggage handling 

procedures and have significant consequences for airline baggage monitoring operations. Airlines may 

minimize cases of luggage mishandling and loss by proactively taking steps to address the contributing 

issues, which will also improve the entire travel experience for their customers. 

 

2. LITERATURE REVIEW 

[1] Real-time airline baggage surveillance using deep learning: Journal of Air Transport Management 

(2019): This study suggests a deep learning-based method for real-time airline baggage surveillance in 

order to increase the effectiveness of baggage handling for airlines and lower the risk of luggage losses 

and damages. Two steps make up the suggested method: luggage region detection and baggage 

anomaly detection. A Region Proposal Network (RPN) based on the Faster R-CNN model is utilized 

to create proposals for potential luggage areas during the baggage region identification step. A deep 

convolutional neural network (CNN) is trained to categorize the observed luggage areas into normal or 

abnormal classes and to detect several sorts of baggage anomalies, such as damages and unusual 

shapes, during the baggage anomaly detection step. The experimental findings show the usefulness of 

the suggested technique in identifying various forms of luggage abnormalities in real-time. The 

proposed approach is assessed using a dataset of baggage photos recorded in a real airport setting. By 

enabling prompt and precise identification of luggage abnormalities and lowering the amount of 

manual labour necessary for baggage inspection, the suggested technique may be utilized to enhance 

baggage handling operations. 

 

[2]Baggage inspection using deep learning and computer vision techniques: IEEE International 

Conference on Cyber Technology in Automation, Control, and Intelligent Systems, (2018):Baggage 

inspection is a crucial part of airport security. Conventional manual inspection techniques are labor-

intensive, time-consuming, and prone to mistakes. In this research, we provide a computer vision-

based system for luggage inspection that is deep learning-based. The two steps of the suggested 

method are luggage region detection and categorization of the contents of the baggage. We employ a 

Region Proposal Network (RPN) based on the Faster R-CNN model to create suggestions for potential 

luggage regions during the baggage region identification stage. We employ a deep convolutional 

neural network (CNN) to categorise the identified luggage areas into distinct groups, such as electronic 

devices, liquids, and restricted goods, during the baggage content classification step. The usefulness of 

the suggested technique in accurately identifying various forms of luggage content is shown by 
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experimental results on a dataset of baggage photos collected in a real airport setting. The suggested 

method may be utilised to increase the effectiveness and precision of baggage inspection in airports as 

well as the degree of security for air travel. 

 

[3] Machine learning-based baggage handling system for airports: International Journal of Control and 

Automation (2017): Airport baggage handling is a crucial process, thus it's crucial to make sure that 

luggage is moved accurately and effectively to the intended location. In this article, we suggest a 

machine learning-based method for processing luggage at airports. Baggage tracking and bag routing 

are the two steps of the suggested method. We utilize a machine learning system to follow each piece 

of luggage's location as it travels through the airport during the baggage tracking stage. We utilize a 

reinforcement learning algorithm to calculate the best path for each piece of luggage to take to reach 

its destination during the baggage routing stage. The experimental findings show the usefulness of the 

suggested technique in increasing the accuracy and efficiency of baggage handling operations. The 

proposed approach is examined in a simulated airport environment. The suggested method may be 

utilized to decrease the number of mishandled baggage, raise customer happiness, and boost airport 

operations efficiency. 

 

[4] Simulation-Based Optimization for Baggage Handling in Airports:Journal of Ambient Intelligence 

and Humanized Computing,(2019) :Machine learning-based baggage handling system for airports: 

International Journal of Control and Automation (2017): Systems for managing baggage at airports are 

essential for guaranteeing the quick and effective transit of passenger bags. In this study, we present an 

optimization framework for simulation-based baggage handling system design and enhancement.The 

modeling, simulation, and optimization phases make up the framework's three primary sections. We 

create a simulation model of the baggage handling system during the modeling stage using data and 

observations from the actual world. At the simulation step, we employ the model to simulate numerous 

scenarios and assess their performance using a variety of KPIs. The ideal system configuration that 

maximises the system's overall performance is finally found at the optimisation step using a 

metaheuristic algorithm. We apply our method to a real-world airport baggage handling system and 

contrast the outcomes with the current system to see how successful it is. Our simulation findings 

demonstrate that by lowering the average processing time and boosting system capacity, the suggested 

optimisation framework may greatly enhance the performance of airport baggage handling systems. 

 

[5] Real-Time Baggage Tracking System for Airports: Journal of Airport Management (2018): An 

essential component of airport operations is the timely delivery of passenger baggage. Disgruntled 

passengers and increased operating expenses for airlines and airports can come from delayed or 

misplaced luggage. In this study, we suggest an airport-wide real-time baggage monitoring system that 

makes use of radio frequency identification (RFID) technology to track the location of bags. Each 

piece of luggage is equipped with an RFID tag, and RFID readers are positioned at strategic locations 

around the airport. The RFID data is then gathered and processed in a central database. The technology 

is intended to provide airport workers immediate access to information about the whereabouts and 

condition of each piece of luggage, allowing them to rapidly detect and fix any potential problems. Via 

a simulation study, we assess the system's performance and show how it might enhance baggage 

handling procedures. Our findings demonstrate that the suggested approach may dramatically lower 

the frequency of delayed and lost baggage, improving customer happiness and lowering operating 

expenses for airlines and airports. 

 

[6] A Systematic Review of Airline Baggage Handling Systems: International Journal of Engineering 

Research & Technology (2014): An essential component of airport operations is the effective 

management of passenger baggage. In order to boost operational effectiveness, cut costs, and boost 

customer happiness, there has been a surge in interest in modernising airline baggage handling systems 

in recent years. In this article, we give a thorough assessment of the literature on airline baggage 
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handling systems with an emphasis on highlighting significant research themes, difficulties, and 

potential areas of future study. Our study includes information on a wide variety of subjects, such as 

automated luggage processing, tracking, and sorting of checked bags. We highlight a number of issues 

that airline baggage handling systems must address, such as the need for enhanced communication 

between airlines and airports, the complexity of baggage handling operations, and the improvement of 

security and safety measures. We also point out a number of areas that need further investigation, such 

as the application of cutting-edge technology like RFID, machine learning, and optimisation 

algorithms to enhance baggage handling procedures. Overall, our assessment offers a thorough 

summary of the present state of research on airline baggage handling systems and identifies the major 

difficulties and areas of untapped potential. 

 

Challenges in Airline Management 

1. Data Collection: Developing a baggage surveillance system requires a large amount of data to 

train machine learning models. Collecting and annotating X-ray images of baggage can be time-

consuming and expensive. 

 

2. Data Quality: The quality of X-ray images of baggage can vary depending on several factors, 

such as the type of baggage, the positioning of items within the baggage, and the performance of 

the XBIS machines. Poor quality data can impact the accuracy of machine learning models. 

 

3. Model Complexity: Machine learning models used for baggage surveillance can be complex, 

which can make it challenging to interpret the results and identify false positives or false 

negatives. 

 

4. System Integration: Integrating a baggage surveillance system with existing airport security 

systems and processes can be challenging. The system needs to be compatible with the existing 

infrastructure, and security personnel need to be trained to use the new system. 

 

5. Regulatory Compliance: The airline industry is heavily regulated, and any new system or process 

needs to comply with regulatory requirements. This can add complexity and cost to the 

development and implementation of a baggage surveillance system. 

 

6. Compatibility: Test your website using a browser like Google Chrome to make sure it works 

correctly for users from all around the world. accessible before going online for testing. It would 

be helpful to include instructions if your website has any features (like zoom-able printouts) so 

that people with disabilities may easily utilize your product or service. 

 

7.  Privacy concern: The use of machine learning models for baggage surveillance raises privacy 

concerns as the models may identify personal items in the baggage. The system needs to be 

designed in a way that protects passenger privacy. 
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Fig 2. Bags screened for each airline 

 

3. PROPOSED SOLUTION 

Using XBIS devices and analytics, the suggested method may increase the effectiveness and accuracy 

of airline baggage monitoring. While the interface with existing airport security systems would 

guarantee that the system functions flawlessly with the broader security infrastructure, the machine 

learning model and decision support algorithm might assist security officers in more effectively 

identifying possible threats. To protect passenger privacy, the system would also have to abide by 

privacy laws. 

 

X-ray Baggage Inspection System (XBIS): The foundation of the luggage screening system would 

be this element. X-rays are used by XBIS devices to produce photographs of the contents of bags, 

which are subsequently examined for possible threats. 

 

Image processing and feature extraction: This part would examine the X-ray pictures of the luggage 

and extract pertinent information, such as the shape, texture, and colour of the objects. Potential risks 

might be found using this technique. 

 

Machine learning model: This component would classify the contents of checked luggage as either 

safe or possibly dangerous after being trained on a sizable dataset of X-ray pictures. Convolutional 

neural networks (CNNs), a deep learning approach, might be used by the model to obtain high 

accuracy. 

 

Decision support algorithm: This part would examine the machine learning model's output and 

identify any possible dangers for further investigation by security experts. This procedure would lessen 

the strain of security employees while increasing the effectiveness of luggage screening. 

 

Integration with existing airport security systems: To guarantee that the whole security 

infrastructure runs properly, the suggested system would need to be connected with existing airport 

security systems, such as passenger screening and luggage handling systems. 

Privacy and regulations: The suggested solution would have to abide by privacy laws and safeguard 

passenger privacy. To solve privacy problems, strategies like differential privacy and data might be 

employed. 

 

4. FEASIBILITY STUDY 

A feasibility study is conducted to determine if the projects, once completed, would fulfil the 

objectives of the organisation in relation to the labour, effort, and time invested in them. The developer 

can predict the projects' usefulness and future with the aid of a feasibility study. A system proposal's 

workability, which includes the influence on the organisation, capacity to satisfy user demands, and 

efficient use of resources, is the basis for a feasibility study. The paper outlines the project's viability 
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and contains a number of factors that were carefully taken into account throughout this project's 

feasibility assessment, including its technical, economic, and operational viabilities. It has the 

following characteristics: 

 

TECHNICAL: 

The technical features of the project are the focus of this section of the feasibility study. It evaluates if 

the team has the skills necessary to design and implement the system, as well as whether the requisite 

infrastructure and technologies are available. The project has a high degree of technological viability 

since it makes use of widely used and successful online application development tools including 

HTML, CSS, Python, Streamlit, and MySQL. 

 

ECONOMIC: 

This section of the feasibility study focuses on the project's financial issues. It evaluates the economic 

viability of the system's development, deployment, and upkeep. Due to the minimal cost of creating 

and implementing the web application, the project has a high commercial viability. The necessary 

hardware and software are easily accessible, and just a small group of developers need make up the 

development team. Moreover, the system's maintenance and update costs are likewise not too high. 

 

 
Fig 3. Acceptance and Rejection of L2 Operators 

 

LEGAL: 

This section of the feasibility study focuses on the project's legal ramifications. It evaluates if the 

project conforms with all relevant privacy, data protection, and reporting crimes anonymously laws 

and regulations. The project's ability to proceed legally depends on adherence to all relevant privacy 

and data protection laws and regulations. To prevent any legal problems, the development team must 

make sure the system complies with all legal standards. 

 
Fig 4. Acceptance and Rejection of L3 Operators 

 

OPERATIONAL: 

This section of the feasibility study focuses on the project's operational facets. It evaluates the system's 

usability and if users possess the skills and knowledge required for efficient use. The project has a high 
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likelihood of being operationally feasible since the web application is simple to use and doesn't call for 

any specialized knowledge or training. Users will be able to submit their reports fast and simply 

because of the user interface's simplicity and friendliness. 

 

SOCIAL: 

The social elements of the project are the main emphasis of this section of the feasibility study. It 

determines if the project satisfies the needs of the intended audience and is socially acceptable. As air 

traffic is at an all-time high, there is a rising demand to improve the efficiency of the current process, 

therefore the project's social viability is also quite high. The online application will assist in lowering 

security risks and improving operator performance during luggage screening, which will lower overall 

logistics costs and enhance the efficacy of the present baggage inspection procedures. 

 

REQUIREMENTS 

These are the Software, tools and environments used in the project 

 

HTML, CSS: For specifying the presentation of a page created in a markup language like HTML, 

Cascading Style Sheets (CSS) are employed. Together with HTML, CSS is a key component of the 

World Wide Web. 

 

PYTHON: a tool for data processing and model construction. 

 

TABLEAU: A tool for visualization. 

 

MYSQL: A tool used for storing databases. 

 

STREAMLIT: A tool used to deploy the model. 

 

HEROKU: A tool used to deploy the model. 

 

SYSTEM ARCHITECTURE 

 
Fig 5.Architecture Diagram 

 

Four modules—About Webapp, Current Operator Performance, New Operator Performance, and 

Overall Performance—make up this project. The web application is briefly introduced in the About 

Webapp module. The performance of the L2 or L3 operator may then be checked in the Existing 

Operator Performance module. To acquire the operator's performance as an output, provide all the 

necessary information before pressing the "Predict" button. Following that, when a new operator joins, 

we must issue a new ID before checking the operator's performance in the New Operator Performance 

module. To acquire the operator's performance as an output, provide all the necessary information 
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before pressing the "Predict" button. Lastly, charts showing the overall performance of the L2 and L3 

operators are included in the Overall Performance module. 

 

ABOUT WEB APP: 

The system's About Webapp module provides a synopsis of the web application's features and 

functionality. With a straightforward interface that makes it easy for users to comprehend what the 

web application can do, it is made to be simple and user-friendly. 

 

The About Webapp Page also gives users with updates on the progress of their complaints, allowing 

them to follow their status and see whether any action has been made. By giving them transparency 

and accountability, this promotes trust between users and the system. 

 

EXISTING OPERATOR PERFORMANCE: 

The Existing Operator Performance is a crucial module of the system, since here we can check the 

performance of the L2 or L3 operators. Here, we may add all the necessary information, including the 

airline where the luggage is to be loaded, the BagID, the operator's ID based on whether they are 

working in L2 or L3, the choice they made, and the time it took them to reach that conclusion. The 

system will forecast the operator's performance and output it based on all the information entered. 

 

NEW OPERATOR PERFORMANCE: 

The New Operator Performance module is set up so that when a new operator enters, a new ID must 

be assigned. After inputting the necessary data, including the BagID, airline information, operator 

decision, and decision time, we can assess the operator's performance. This module aids in entering the 

new operator's data into the database. The performance of the operator is output once we have entered 

all the necessary information and clicked "Predict." 

 
Fig 6. Correlation Matrix - Heat Map 

 

OVERALL PERFORMANCE: 

As it incorporates all the projected data in plots, the Overall Performance module aids in examining 

the performance of the operators, whether they are L2 or L3. Every operator has access to these 

graphs, which are useful for evaluating their performance. 
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Fig 7. Bags per L2 Operator & Avg time taken 

 
Fig 8. Bags per L3 Operator & Avg time taken 

 

 

 

 

 

 

 

FLOW DIAGRAM 

 
Fig 9. Usecase Diagram 
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Fig 10. Activity Diagram 

 

OUTPUT 

 
Fig 11. About Web App 

 

 
Fig 12. Existing Operator Performance 
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Fig 13. Existing Operator Performance with Output 

 

 
Fig 14. New Operator Performance 

 

 
Fig 15. Overall Performance (Performance Plot) 

 
Fig 16. Overall Performance (Acceptance Plot) 
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5. CONCLUSION AND FUTURE WORK: 

An important advancement in airport security is the "Airline Baggage Surveillance Analytics." The 

project team has created a system that effectively identifies potentially harmful objects in airport 

luggage using machine learning algorithms and computer vision techniques, enhancing the 

effectiveness and precision of baggage screening and lowering the possibility of security breaches. 

Highlights include how crucial these technologies are to the project and how they may be developed 

further and used in the area of airport security. One of the project's most crucial features is its ability to 

dramatically increase the effectiveness and precision of baggage screening. The technology created by 

the project team might greatly increase the effectiveness and precision of baggage screening, making 

air travel safer for both passengers and crew. The study highlights the effectiveness of computer vision 

and machine learning technologies in tackling difficult security issues and raises intriguing 

possibilities for additional research and application in the area of airport security. 

 

FUTURE SCOPE 

The project has the potential to develop into a complete system that can streamline and improve the 

whole baggage handling procedure. The system's interaction with other airline systems is one of its 

major future focuses. For instance, combining the system with flight management and passenger 

reservation systems might assist airlines in increasing their general effectiveness and providing 

customers with a better experience. The integration may offer in-the-moment updates on the 

whereabouts of the baggage, letting travellers know exactly where they are and when they will arrive. 

 

The system's integration of predictive analytics and machine learning tools is another possible future 

area of development. This may enable airlines to anticipate possible luggage handling problems and 

take preventative action before they arise. For instance, based on previous data, machine learning 

algorithms may be used to forecast the probability that a certain bag would be lost and then take 

preventative action if necessary. 

 

Another future potential area of the idea is smart baggage technology. The system may get even 

greater understanding of luggage movement if it includes smart luggage. For instance, real-time 

monitoring of the position of the luggage, its weight, and even its contents would give a more 

complete view of the baggage handling procedure. A further degree of protection might be provided 

by the system's ability to notify travellers when their luggage is lost or tampered with. 

 

The handling and monitoring of commodities might be improved by applying the technology and 

procedures created for the aviation sector to other industries, such as logistics and transportation. The 

system might be used, for instance, in the logistics sector to monitor the transit of items from their 

origin to their destination and provide real-time status updates. 

In conclusion, the project has a huge future scope, and the technology has the ability to completely 

change how the airline industry handles luggage. The system might develop into an all-inclusive tool 

for streamlining the complete baggage handling procedure by merging predictive analytics, machine 

learning, and smart luggage technology. The system is even more beneficial and adaptable since the 

procedures and technology created for the aviation sector might be modified and used to other 

industries. 
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