2021 2023

Development of an objective evaluation index based on diversity in university
laboratories using deep learning
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While the diversity of university research sites is a source of ideas, it
does not fit with uniform safety management. This study aimed to develop a method to quantify and
scientifically evaluate laboratory conditions for safety management considering diversity. Expert
evaluations were trained on a deep learning model of a local exhaust system (fume hood, FH) commonly

used in laboratories, and a model was constructed to judge whether the FH was in good or bad
condition from photographs, reproducing the evaluation with a high accuracy rate. In addition, the
basis of the numerical evaluation was visualized in the photos using a heat map. The points on which
the judgment was based were similar to the checkpoints in reality. This result indicates that the
model can mechanically reproduce the judgment of experts.
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Types of layers
Convolutional Pooling Fully Connected Softmax
Customized CNN 2 2 2 1
AlexNet 5 5 3 1
PyTorch MobileNet 20 1 1 1
ResNet-50 50 1 1 1
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2 2 Grad-CAM
Types of area Ratio[ %]
Objects on the top board 48
Top board with no objects 32
Workspace 28
Sashes 25
Exhaust vent 17
Exterior wall surface 12
Near baffle plate 11
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Examining the relationship between fume hood usage and laboratory activities through photo analysis
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Development of auto-judgment system for fume hood condition by deep learning
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