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  ABSTRACT 

In this work, a system for human detection and tracking for social 

distancing based on deep learning technique in real-time has been 

created using Raspberry Pi 4 Model B with USB webcam model 034. 

Images of humans that have been taken from certain positions are 

collected for creating custom datasets, and the bounding box 

annotations of each image are obtained by the Roboflow framework in 

a “txt” file format. The model is trained by two custom datasets OID 

and KTEC with the default YOLOv5s model by different epoch 

numbers for detection in real-time. As well as, the dataset's feature 

maps rise the confidence score for real-time testing gets more accurate 

also. The training result of the custom dataset with the default 

YOLOv5s model architecture obtained 0.905 mAP. 

The M-YOLOv5s model is acquired from the YOLOv5s 

modification by applying the Spatial Pyramid Pooling Fast (SPPF) 

block in the backbone part instead of the SPP block, and therefore the 

obtained accuracy is increased to 0.913 mAP along with a more 

elevated confidence score. 

In addition, a bird's-eye view technique is employed to enhance and 

change the perspective of the detected humans by defining four points 

on the frame to obtain a quadrangular region that looks like a rectangle 

in real life. To determine the distance between every pair of people 

Euclidean formula is utilized, and the distance between the center of 

the bounding box is measured and compared with a predefined 

threshold value. If the distance is greater than the threshold value, it 

indicates that the detected humans are keeping a distance from each 

other and they were detected by green circles. However, if the distance 

is less than the threshold value, that means the detected humans are not 
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following the social distancing rule and the color of the circles will 

change from green to red with a warning sound. The results of the 

testing show that the accuracy of the system is affected by the distance 

between the camera and the human, besides the type of utilized camera.  

 

 


