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Executive Summary

The industrial production of cassava starch faces the risk of cassava rhizomes being
mixed with cassava roots. Cassava rhizomes have a hard, woody structure, high density,
and irregular shapes. If they enter the crushing process, they may increase the risk of wear
or damage to the crusher blades, resulting in machine downtime for maintenance and
increased production costs. Therefore, this project aims to develop a cassava rhizome
detection system by applying image processing techniques and artificial intelligence as a
foundation for the future development of an automated sorting system.

The project began with the collection and preparation of cassava rhizome images.
Object labels and locations were annotated using bounding boxes through the CiRA CORE
program. Two object detection models, YOLO11-m and YOLOv8-m, were then developed
and compared under the same experimental conditions. Their performance was
evaluated using precision, recall, and Fl-score. The preliminary evaluation showed that
YOLOV8-m performed better than YOLO11-m, achieving a precision of 48.55%, a recall of
24.70%, and an F1-score of 32:74%. Therefore, YOLOv8-m was selected as the primary
model for further development and improvement.

To improve the model's performance, YOLOv8-m was retrained using five training
epoch levels: 100, 200, 300, 400, and 500 epochs. Four retraining runs were conducted at
each level, resulting in a total of 20 experiments. Each model was then evaluated using
Dataset 3, which contained diverse images, including separated cassava rhizomes,
overlapping or occluded objects, and variations in backgrounds and environmental
conditions. The results were compared to identify the most suitable model.

The comparison showed that the fourth retraining run at 200 epochs achieved the
highest F1-score among all experiments, with a precision of 79.41%, a recall of 58.59%,
and an F1-score of 67.43%. This model was selected for the next stage of implementation.
Based on the engineering requirements, which specified that precision, recall, and

F1-score must each be at least 60%, the model met the requirements for precision and



F1-score. However, recall remained 1.41 percentage points below the target, indicating
that the model still had limitations in detecting some cassava rhizomes.

The results demonstrate that YOLOv8-m can detect cassava rhizomes and identify
their locations in images. The developed model can serve as a prototype for future
automated detection and sorting systems. However, before implementation in actual
production environments, the quantity and diversity of image data should be increased,
particularly images containing numerous objects, overlapping or occluded objects, and
variations in lighting and backgrounds. In addition, the training process and model
parameters should be further optimized to reduce missed detections and improve recall

to meet the specified requirements.
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