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Abstract

In semiconductor manufacturing, cassettes are
commonly used as containers for storing substrates
and wafers. Determining whether substrates are
present in cassette slots is a critical step in the
manufacturing process. Traditional sensing methods
struggle to accurately detect the presence of substrates
in slots and rely on manual verification, which impacts
production efficiency. This study thus proposes a
computer vision recognition system based on image
preprocessing and the YOLO model. The Sobel,
Laplacian, and Canny filters are applied to images to
enhance their edge sharpness. The preprocessed
images are then fed into the YOLOvS model for
recognition. The experimental results demonstrate that
the proposed approach performs very well and can get
to 100% accuracy. Additionally, we developed a user
interface using Visual Studio 2015 and C# that allows
users to intuitively select multiple regions of interest
(ROI), crop cassette images in batch, and display and
analyze recognition results. The user interface
effectively improves recognition efficiency, reduces
costs, and significantly benefits semiconductor

manufacturing automation.

Keywords: Substrate, YOLO, Human-machine
Interface, Image Preprocessing, Filter, Computer
Vision Recognition.
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