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Abstract - The rapid growth of digital taxi services has 

transformed urban transportation by providing convenient, 

affordable, and efficient mobility solutions. Mobile-based taxi 

booking platforms allow passengers to easily request rides 

while enabling drivers to provide services with better route 

management and real-time tracking. Despite these advantages, 

the increasing popularity of taxi platforms has also introduced 

several security challenges and fraudulent activities. 

Common fraudulent activities in taxi systems include fake ride 

bookings, fare manipulation, driver impersonation, 

unauthorized ride cancellations, and payment fraud. These 

issues negatively affect passengers, drivers, and service 

providers by reducing user trust and causing financial losses. 

In addition, the lack of real-time monitoring mechanisms in 

many taxi platforms allows fraudulent activities to occur 

without immediate detection. 

To address these challenges, this paper proposes the design and 

development of a Smart Taxi Fraud Detection and Prevention 

System. The proposed system integrates user authentication, 

ride monitoring, GPS tracking, and intelligent fraud detection 

mechanisms to identify suspicious activities. By analyzing ride 

data, traffic flow patterns, and transaction records, the system 

can detect abnormal behavior and generate alerts for 

administrators. 

The system aims to enhance transportation security by 

preventing fraudulent activities and ensuring transparency in 

taxi services. The proposed platform contributes to the 

development of secure smart transportation systems by 

improving reliability, safety, and operational efficiency. 

Keywords - Smart Taxi System, Fraud Detection,Transportation 

Security, Digital Platform, Intelligent Monitoring, Ride 
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1. INTRODUCTION 

  Urban transportation systems have experienced 

significant transformation due to the rapid adoption of 

digital technologies and mobile applications. Taxi services 

have evolved from traditional street-based booking methods 

to advanced online platforms that allow passengers to 

request rides through smart phones. Popular ride-hailing 

services have simplified transportation by providing real-

time driver availability, route optimization, and digital 

payment systems. 

 While digital taxi platforms have improved 

convenience and efficiency, they also face various 

challenges related to security and fraud. Fraudulent activities 

in taxi services can occur in different forms, including fake 

ride requests, driver identity misuse, fare manipulation, and 

unauthorized trip completions. These activities not only 

affect the revenue of service providers but also reduce the 

trust of passengers and drivers. 

 In addition, the increasing number of taxi 

transactions generates large amounts of data that require 

effective monitoring and analysis. Without proper 

monitoring mechanisms, it becomes difficult to detect 

abnormal behavior in taxi operations. Therefore, developing 

intelligent systems capable of detecting and preventing fraud 

in real time is essential for maintaining secure transportation 

services. 

 This research proposes a Smart Taxi Fraud 

Detection and Prevention System that monitors ride 

activities and analyzes taxi data to identify suspicious 

patterns. The proposed system integrates GPS data, traffic 

flow analysis, and statistical monitoring techniques to detect 

abnormal taxi behavior. By implementing this platform, taxi 

service providers can enhance the security, reliability, and 

transparency of their services. 

 The primary objective of this research is to design a 

system that can effectively detect fraudulent taxi activities 

and prevent misuse of taxi platforms while ensuring safe 

transportation for passengers and drivers. 

               2. Problem Identification 

 Despite the widespread use of taxi booking 

platforms, several problems exist in current transportation 

systems that enable fraudulent activities. 

One of the most common issues is fake ride bookings. Some 
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users create fake accounts or repeatedly request rides and 

cancel them, which wastes drivers' time and affects their 

income. Another major problem is fare manipulation, where 

the fare amount is modified unfairly, causing financial losses 

for passengers or service providers. 

Driver impersonation is also a significant concern. In some 

cases, unauthorized drivers may use another driver's account 

to provide rides, which poses serious safety risks for 

passengers. Additionally, fraudulent trip completion occurs 

when drivers mark a ride as completed without actually 

transporting the passenger. 

Payment fraud is another challenge in taxi services. 

Fraudulent payment transactions can occur through 

unauthorized use of digital payment methods or 

manipulation of billing information. 

 These problems highlight the need for an intelligent 

system capable of detecting suspicious activities in taxi 

services. A robust monitoring system can analyze ride 

patterns and identify abnormal behaviors that indicate 

potential fraud. 

                 3. Literature Review 

 Several studies have explored the use of data 

analysis and monitoring techniques for fraud detection in 

transportation systems. Researchers have developed various 

approaches to identify suspicious activities in digital 

platforms by analyzing user behavior and transaction 

patterns. 

 Previous research has demonstrated that anomaly 

detection techniques can be effectively used to identify 

abnormal patterns in large datasets. Machine learning 

algorithms, statistical models, and rule-based systems are 

commonly used for fraud detection in digital transactions. 

 In transportation systems, GPS-based monitoring 

and traffic flow analysis have been widely used to track 

vehicle movements and analyze travel patterns. These 

methods enable the identification of unusual routes, 

unexpected travel times, and irregular taxi behavior. 

 Some studies have applied machine learning 

techniques to predict fraudulent activities in ride-hailing 

platforms by analyzing historical ride data. However, many 

existing systems focus primarily on transaction monitoring 

and lack integrated mechanisms for real-time fraud 

prevention. 

 Therefore, there is a need for a comprehensive 

system that combines ride monitoring, traffic flow analysis, 

and fraud detection techniques to improve the security of 

taxi service 

                          4. Flow Diagram 

 Current taxi booking systems mainly focus on ride 

scheduling, driver matching, and digital payment processing. 

                                                         

Fig:1 Data Flow Diagram 

                         5. Existing System 

 These systems allow passengers to request rides 

and track drivers through mobile applications. While these 

platforms offer convenience and accessibility, they have 

several limitations in terms of fraud prevention. 

 Most existing taxi systems rely on basic 

authentication mechanisms that may not effectively prevent 

fake accounts or unauthorized driver access. Additionally, 

the monitoring of ride activities is often limited to simple 

GPS tracking without advanced data analysis. 

 Another limitation of the existing system is the lack 

of real-time fraud detection mechanisms. Fraudulent 

activities such as fake ride bookings or fare manipulation are 

often detected only after they have occurred. This delay can 

result in financial losses and security risks for users. 

 Furthermore, existing systems do not always 

provide administrators with sufficient monitoring tools to 

analyze suspicious activities and take immediate action. 

                      6. Proposed System 

 The proposed Smart Taxi Fraud Detection and 

Prevention System introduces an intelligent platform that 

continuously monitors taxi operations and analyzes ride data 

to detect fraudulent activities. 

 The system integrates several components, 

including user authentication, ride monitoring, traffic flow 
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analysis, and anomaly detection mechanisms. GPS data from 

taxis is collected and processed to track vehicle movements 

and analyze travel patterns. 

 The platform uses statistical monitoring techniques 

such as control charts and data transformation methods to 

detect abnormal ride behaviors. By analyzing traffic flow 

patterns and ride history, the system can identify suspicious 

activities such as unusual route changes or abnormal travel 

speeds. 

 When the system detects potential fraud, it 

generates alerts and notifies administrators. This enables 

service providers to take immediate action, such as verifying 

driver identity or blocking suspicious accounts. 

 The proposed system enhances the overall security 

and transparency of taxi services while ensuring safe 

transportation for passengers and drivers. 

7. System Architecture 

Fig:2 Architecture Diagram 

 The architecture of the Smart Taxi Fraud Detection 

System consists of multiple modules that work together to 

monitor taxi activities and detect fraudulent behavior. 

 The system collects GPS data from taxis and 

processes it to analyze road network segments and traffic 

flow patterns. The road network is divided into smaller 

segments to enable detailed analysis of taxi movement. 

 Data transformation techniques are applied to 

convert physical road network data into logical 

representations that can be analyzed efficiently. Traffic flow 

data is then processed using statistical analysis methods such 

as Wavelet Transform and Principal Component Analysis. 

 Control chart methods such as Shewhart Control 

Charts and EWMA (Exponentially Weighted Moving 

Average) are used to monitor taxi behavior and detect 

abnormal patterns. These techniques help identify sudden or 

gradual deviations from normal taxi operations. 

 The system then evaluates the detected anomalies 

and determines whether they represent fraudulent activities. 

If suspicious behavior is confirmed, the system identifies the 

location and generates alerts for administrative monitoring. 

                            8. Methodology 

 The methodology of the proposed system involves 

several stages of data collection, processing, analysis, and 

fraud detection. 

 The first stage involves user registration and 

identity verification to ensure that only authorized 

passengers and drivers can access the system. In the second 

stage, the system collects GPS data and ride information 

during taxi operations. 

 The collected data is then processed and analyzed 

to identify patterns in taxi movement and traffic flow. 

Advanced data analysis techniques are applied to detect 

unusual behavior in ride activities. 

 In the final stage, the system evaluates the detected 

anomalies and generates alerts if potential fraud is identified. 

These alerts enable administrators to investigate suspicious 

activities and take preventive actions. 

                             9. Results and Discussion 

 The implementation of the proposed system 

demonstrates significant improvements in detecting 

fraudulent taxi activities. By analyzing ride data and traffic 

patterns, the system can identify suspicious behavior more 

effectively than traditional monitoring methods. 

 The integration of statistical analysis techniques 

allows the system to detect both sudden and gradual 

anomalies in taxi operations. This capability improves the 

accuracy of fraud detection and reduces the likelihood of 

false alerts. 

 The proposed platform also enhances the 

transparency of taxi services by providing administrators 

with detailed monitoring tools. As a result, service providers 

can maintain better control over taxi operations and ensure 

fair usage of the platform.   

                           10. Conclusion 

 This research presented the design and 

development of a Smart Taxi Fraud Detection and 

Prevention System aimed at improving the security and 

reliability of taxi services. The proposed system integrates 

GPS monitoring, traffic flow analysis, and statistical 

anomaly detection techniques to identify suspicious taxi 
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behavior. 

 By detecting fraudulent activities in real time, the 

system helps reduce financial losses and improve trust 

between passengers and service providers. The platform also 

contributes to the development of secure smart 

transportation systems. 

 Future work may include the integration of 

machine learning algorithms and artificial intelligence 

techniques to further enhance the accuracy and efficiency of 

fraud detection in taxi services.   
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