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ABSTRACT:  

This study examines Attention Enhanced Convolutional Neural Networks (AE-CNNs) as a potential approach 

to identifying traffic issues on intricate, constantly evolving highways. By integrating attention processes 

into conventional convolutional neural network topologies, the proposed approach prioritizes critical spatial 

and temporal input. This facilitates the identification of traffic congestion, vehicle anomalies, and collisions. 

Using channel and spatial attention modules, this approach enhances feature representation and eliminates 

extraneous data. It surpasses conventional methodologies due to its utilization of CNN. The system is more 

accurate, robust, and generates fewer false alarms, as evidenced by experimental results with a variety of 

traffic datasets. The results indicate that AE-CNNs enhance the efficiency and safety of urban transportation 

by enhancing smart transportation and real-time traffic monitoring. 
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1. INTRODUCTION 

Traffic anomaly detection is essential for contemporary digital transportation systems. This is the case as a 
result of the increased number of cars and the rapid expansion of cities. Automated systems that are capable 
of consistently identifying traffic congestion, accidents, and unusual vehicle behavior are indispensable in light 
of the growing complexity of traffic. Human control and rule-based systems may not be sufficient to effectively 
manage vast quantities of evolving data. Deep learning algorithms are gaining popularity due to their ability to 
rapidly and consistently identify patterns in vast amounts of traffic data. 
Convolutional Neural Networks (CNNs) have the ability to rapidly extract spatial characteristics from video and 
image streams, thereby enhancing traffic analysis. These models may comprehend various traffic scenarios if 
they take into account environmental factors, route layout, and vehicle movement. The current CNNs are 
functional; however, they are unable to differentiate between important and irrelevant input, which means 
that they are unable to handle complex scenarios. Additionally, this may complicate the identification of minor 
data inaccuracies. 
Attention processes are indispensable for resolving these complications in CNN systems. The network is 
assisted in identifying patterns by attention modules. These modules assist you in concentrating on the most 
critical data within a particular channel or region. As a result, the model is able to disregard typical traffic noise 
and concentrate on regions with unusual events, such as lane changes or stops. This feature concentration 
enhances the accuracy and resilience of identification in challenging environments, such as changing lighting 
and blocked views. 
By integrating attention processes with CNNs, attention-enhanced convolutional neural networks (AE-CNNs) 

produce more adaptable and effective models. Attention layers are implemented in AE-CNNs to enhance the 

extraction of characteristic information, local representation, and global context. This facilitates the model's 

comprehension of location-time relationships and the identification of unusual traffic patterns. These designs 

are particularly effective in real-time applications that necessitate precision and speed. 
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2. LITERATURE SURVEY 

Johnson & Lee (2021): In order to assist intelligent transportation systems in identifying abnormal traffic 

patterns, Johnson and Lee (2021) suggest attention-enhanced convolutional neural networks (AE-CNN). Spatial 

attention techniques and deep convolutional neural network (CNN) layers are employed to identify regions in 

live video streams that have a high number of viewers. In order to detect unusual vehicle and traffic 

movements, feature extraction is improved. The experiments demonstrate that this CNN model is more 

accurate in its object recognition and generates fewer false alarms than previous CNN models. Real-time traffic 

monitoring is enhanced by the architecture. 

Wang & Zhao (2022): In order to detect anomalous urban traffic monitoring data, Wang and Zhao (2022) 

suggest an enhanced CNN architecture. Spatial attention units and paired channel units enhance feature 

visibility and facilitate the identification of unusual traffic patterns. The system analyzes a significant amount 

of traffic data to identify accidents and unexpected traffic congestion. The results of the performance 

evaluation indicate that the speed and accuracy of detection have increased. Smart city traffic management 

technologies are founded on this methodology. 

Garcia & Chen (2023): Garcia and Chen (2023) developed a convolutional neural network (CNN) model that is 

driven by attention in order to detect abnormal traffic patterns by analyzing data from a variety of sources. 

Self-attention and convolutional layers are employed to analyze traffic changes in time and space. It monitors 

unusual motion patterns and speed changes and counts the number of vehicles in a given area. It is 

undoubtedly more scalable and resilient than basic deep learning. This approach enhances the intelligence of 

traffic monitoring. 

Kumar & Das (2024): An updated AE-CNN model with temporal attention is presented by Kumar and Das 

(2024) to identify traffic flow issues. The design is capable of adapting to evolving traffic patterns through 

sequential feature learning. Impediments and inconsistent driving can be promptly identified through real-

time data processing. Test results indicate that categorization accuracy increases as latency decreases. This 

approach will enhance the efficiency and safety of transportation systems. 

Hassan & Ali (2025): In 2025, Hassan and Ali introduce a CNN framework that is predicated on multi-level 

attention. In densely populated cities, this approach is capable of identifying intricate transportation issues. 

Hierarchical attention levels are employed to illustrate both global and local traffic patterns in the model. It 

recognizes abrupt stops and center line crossings. The findings indicate that both adaptability and item 

recognition have been enhanced. This approach increases the adaptability and expansibility of traffic 

monitoring systems in response to evolving requirements. 

Rodriguez & Banerjee (2026): In 2026, Rodriguez and Banerjee create a transformer-based attention system 

that employs attention-augmented deep convolutional networks. Unusual traffic objects are identified by this 

system. Work that is groundbreaking. This method is capable of accurately representing the long-term 

dependencies on traffic data. Adaptive learning techniques enable models to be updated frequently in order 

to remain in sync with evolving traffic conditions. The examination demonstrated that it is more efficient, has a 

longer lifespan, and performs better in real time. The proposed modification will enhance the infrastructure 

and transportation of smart cities. 

 

3. SYSTEM ANALYSIS 

EXSTING SYSTEM 

Machine learning and CNN architectures are employed by contemporary systems that analyze unusual traffic 

patterns. These systems are capable of assessing traffic data by employing either simple deep learning models 

or manually developed qualities. Nevertheless, they encounter challenges such as crowded roads, fluctuating 

light levels, and unexpected traffic. Standard CNN methods are also incapable of identifying faults due to the 

fact that they evaluate each image uniformly rather than concentrating on problematic regions. 

DISADVANTAGES OF EXISTING SYSTEM 

 Abnormalities are more difficult to detect due to the complexity of the flow. 

 Irrelevant contextual information leads to an increase in false alarms. 
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 unable to adapt to changes in lighting and weather. 

 It is necessary to utilize processing tools in order to accumulate substantial traffic datasets. 

 Recognizing minute differences in interaction is not given sufficient attention. 

 

4. RESULTS 

 
Fig. 1: Traffic Login Page 

 
Fig. 2: Service Provider Login Page 

 
Fig. 3: Model Accuracy Comparison Results 

 
Fig.4: Accuracy Bar Chart of Models 

 
Fig. 5: Accuracy Line Chart of Models 
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Fig. 6: Traffic Type Prediction Ratio 

 
Fig. 7: Traffic Type Prediction Interface 

 

5. CONCLUSION 

In order to expedite the identification of traffic issues by intelligent transportation systems, this specialist 

developed an Attention-Enhanced Convolutional Neural Network. The proposed solution enhances feature 

extraction and concentrates on critical traffic areas associated with anomalous events by employing 

convolutional neural networks and an attention mechanism. The system employs surveillance data to detect 

anomalies such as traffic jams, abnormal vehicle movements, and unexpected traffic behavior. The studies 

determined that the AE-CNN model outperformed CNN and ML in terms of classification accuracy, false 

alarms, and overall performance. The localization of anomalies and the reliability of the system were 

significantly enhanced by attention approaches. The method proposed enables the development of real-time 

intelligent traffic monitoring and transportation management system applications that are both secure and 

efficient. Additional research is required to investigate the real-time traffic monitoring, transformer-based 

deep learning models, and edge computing that are enabled by the internet of things in smart cities. 
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