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Introduction and purpose
of research

« Uromyces betae (Pers.) Tul. (=U. beticola) is a rust
fungus (obligate plant pathogen) that affect beet
production.

« This pathogen occurs in Asia (excluding
countries such as India and China), most
European countries, and some U.S. states, but
it has not been reported in Japan.

« To prevent the introduction of this seed-borne
pathogen, we inspect imported beet seeds.
(See image 1)

« However, the current inspection process is time-
consuming and labor-intensive. (See image 2)

« To address this issue, we developed an Artificial
Intelligence (Al) diagnosic model using deep
learning to identify U. betae spores.

Methods

1. Al model was trained and validated with a
large number of identified images of U. betae
urediniospores, teliospores, and beet pollen.
2. The trained Al model was tested on the test
dataset composed of identified images to
evaluate its diagnostic accuracy and confidence.
(See image 3)

Results and discussion

« The trained Al model successfully distinguished
urediniospores, teliospores, and pollen with
high accuracy and confidence.

« The model also has real-time diagnostic
capabilities. (See image 4)

« The trained Al model is currently undergoing
validation testing for implementation in the
inspection.

Uromyces betae ( Beet rust)

4 Main host

sugar beet, table beet, swiss chard (leaf
beet), fodder beet (=Beta vulgaris subsp.
vulgaris)
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A,B, Uredial pustules on leaf;
C, urediospores (arrow);
D, teliospores (arrow)

Current Status of Seed Testing for U. betae
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4 The risk of missing contamination increases when the sample
has a low contamination ratio.

@ [t takes a long time because a large amount of material must
be examined.
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Development Flow

@Collecting identified images
(Take many pictures of spores and pollen)

{

@Annotation
(Labeling detection targets)
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3)Deep learning
(Learning detection targets)
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@Accuracy Assessment
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