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Abstract:

This paper presents the analyze, design, and develop a system for measuring the quantity of sand in
a container using image processing technology. The YOLOv11 model was employed to detect and identify the
container region and the sand in the input images. The experimental dataset consists of images captured from
closed circuit television (CCTV) cameras at different times, each showing varying quantities of sand in the container.
The dataset was prepared and labeled using Roboflow, and the model training and evaluation were conducted
using the Ultralytics framework. Two image-recognition models were trained to recognize the container and the
sand. The extracted region areas from both models were used to estimate the amount of sand in the container.
The results show that the proposed processing pipeline successfully detects the container boundaries with a
precision of 0.9907, recall of 1.0000, F1 score of 0.9953, and mean average precision (mAP) of 0.9950. The sand
pile area detection achieved a precision of 0.8988, recall of 0.9091, F1 score of 0.9039, and mAP of 0.9044. The
proposed system can estimate the sand quantity with an accuracy of 90%. We conclude that the proposed system

is suitable for implementation in real world industrial applications.
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