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  ABSTRACT 

Traffic congestion has become more prevalent in metropolitan areas, 

and the average vehicle transit time has risen. These developments have 

serious implications for emergency vehicles such as ambulances, which 

must arrive in emergency situations as quickly as possible. Many 

countries are preparing to enter a new area of management road smart, 

and the innovation of this new technology will bring about a real 

revolution in the world of transportation in the coming years. 

The proposed system performs a set of tasks, including creating 

smart roads intended for use by emergency vehicles (ambulances), and 

the road is monitored by closed circuit television (CCTV) in real time, as 

the proposed system works by detecting objects (vehicles) the in case the 

(unauthorized) vehicle driver use of the emergency road, the proposed 

system detects the vehicle based on the pre-trained YOLOv4 and by 

combining transfer learning convolutional neural networks (CNN) using 

(VGG16-ResNet50) classification. Based on the Python language, 

vehicle detection can be achieved and classified by vehicle type 

classification (ambulance - truck) that uses artificial intelligence (AI) on 

the road. The proposed work was tested using a data set containing 

(8310) images.  As a result, the network algorithm (VGG16) achieved a 

vehicle classification accuracy of (99.86%) and we obtained results in 

training the network algorithm (Resnet50) accurately up to (97.78%). 

The system also manages traffic and calculates the height of the vehicle. 

If the height of the vehicle is greater than the permissible limit specified 

in the proposed system, it is considered a violating vehicle, the system 

detects the license plate of the violating vehicle the system achieved an 

accuracy of (92%).  With regard to detecting the license plate of the 

violating vehicles that were identified by the proposed system, we used 
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the YOLOv4 algorithm, a data set containing (2180) images (license 

plates) used for the purpose of training the YOLOv4 algorithm to 

detection the license plate number the system achieved an accuracy of 

(99.32%) for mAP@0.5 and (99.53%) for Recall. The final prototype 

developed for each stage of the system was implemented on the NVIDIA 

Jetson Nano.  

  




