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The increasing urbanization and vehicle growth strain traditional
transportation systems, necessitating data-driven intelligent solutions. This
article explores the application of artificial intelligence, specifically computer
vision, in urban traffic management. We employed YOLOVS, the latest YOLO
model, for traffic sign detection. Its improved architecture offers enhanced
speed and accuracy for real-time object detection. Trained and evaluated on
the Self-Driving Cars dataset, YOLOv8 demonstrated acceptable performance
in traffic sign detection, suggesting its potential for intelligent urban traffic
monitoring and improved road safety. However, the study identifies challenges

in detecting certain traffic sign classes and proposes future directions,
including multimodal models, increased training data diversity, and
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Introduction

Rapid urbanization and vehicle proliferation have overwhelmed traditional transportation systems,
underscoring the need for innovative solutions in modern cities. Smart cities, integrating Al, 10T, and
ICT, offer promising avenues to address these challenges. This research investigates the use of Al and
computer vision to optimize traffic management within smart city environments, aiming to improve
traffic flow, safety, and reduce environmental impact. Efficient traffic management is crucial for
sustainable and livable urban spaces, and Al holds the potential to revolutionize transportation
systems.

Methodology

This study utilized the YOLOv8 model, the latest evolution of the YOLO object detection framework,
for traffic sign detection due to its enhanced speed and accuracy. The model was trained and evaluated
using the Self-Driving Cars dataset, a comprehensive collection of 4969 traffic sign images
representing diverse scenarios. The methodology involved data loading, preprocessing, model training
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with hyperparameter optimization (batch size, learning rate, epochs), and performance evaluation
using precision, recall, F1-score, and mean Average Precision (mAP). The dataset's characteristics,
including class distribution and bounding box relationships, were analyzed.

Results

The YOLOV8 model showed promising results in traffic sign detection, achieving high accuracy in
identifying various signs like speed limits, stop signs, and traffic lights. The confusion matrix detailed
the model's performance across different classes, revealing strengths in detecting certain signs (e.g.,
speed limits) but challenges with others (e.g., traffic lights). Precision-confidence and recall-
confidence curves illustrated the trade-off at different thresholds. Output examples demonstrated the
model's ability to detect multiple signs in single images. Training results, including loss curves and
mMAP scores, indicated convergence and learning progress. Overall, YOLOv8 demonstrated effective
potential for traffic sign detection in smart city applications.

Conclusion

This research highlights the transformative potential of Al and computer vision in smart city traffic
management. YOLOV8 proved to be a valuable tool for traffic sign detection, contributing to
intelligent transportation systems. Its accuracy can enhance driver assistance, autonomous vehicles,
and traffic monitoring. However, limitations in detecting specific sign classes were noted. Future
research should explore integrating multimodal models, enriching training data with diverse
conditions, and deploying the model on edge devices for real-time processing. Combining traffic sign
detection with traffic prediction and urban management systems is also suggested for comprehensive
traffic management strategies. In conclusion, Al plays a significant role in advancing smart city

initiatives and improving the safety, efficiency, and sustainability of urban transportation systems.
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