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Harvesting Aid with Image Recognition
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Abstract

The grape cultivation industry is facing a shortage of sufficient labor
in many regions. Traditionally, the ripeness of grapes is assessed by
experienced farmers who rely on intuition and visual judgment of
characteristics such as color, size, and texture. However, due to
the labor shortage, particularly a lack of experienced workers, this
assessment method has become difficult and inaccurate.

To address this issue, our team has developed this project. It
utilizes image processing techniques and deep learning algorithms,
combined with a camera, laser, OpenCV, and the YOLO (You Only
Look Once) detection model.

Firstly, the user needs to capture the grapes using a camera. As
there may be multiple clusters of grapes in the frame, lasers are
used to accurately target each cluster. The laser produces dots of
light that can be captured by the camera and serve as the targets
for subsequent detection.

Next, OpenCV, an image processing library, is employed to process
the captured images. We can detect and extract the laser dots
from the frame. Once the laser dots are detected, they are fed into
a pre-trained YOLO model for recognition. The model analyzes the
ripeness of each cluster and provides corresponding results. This
enables users to accurately determine the ripeness of each cluster
and perform appropriate handling and harvesting as needed.

In summary, this project utilizes a camera, laser, OpenCV, and
YOLO technology to identify the ripeness of grapes. It solves the
labor shortage problem in the grape cultivation industry and
allows foreign workers to accurately identify grape ripeness even
without prior experience. The application potential of this project
is extensive and will provide convenience to grape growers while
improving productivity and quality.
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Fig.3 Detection result.

Fig.4 The operation of proposed systems with the grape harvest.
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