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Table 1 Number of images of Tulipa Kurenai-bijin

. TulMV
Days after planting — -

Positive  Negative
136 1,324 2,518
147 1,751 3,350
155 2,476 4,680
164 1,508 2,832
170 1,294 2,578
173 1,236 2,418
202 1,072 1,995

Table 2 Number of images of Tulipa Kikomachi

Days afer TuSV LSV
planting Positive Negative ~ Positive  Negative
139 765 4,278 876 4,176
148 1,023 5,022 1,067 4,978
156 1,020 4,395 949 4,466
164 611 3,087 632 3,066
171 581 2771 584 2,768
177 541 2,452 527 2,466
184 1,239 1,682 515 2,406
213 505 2,379 520 2,364
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Table 3 Classification accuracy of Kurenai-bijin (unit : %)

Days after . Classifier output
. Virus assay — -
planting Positive Negative
Positive 99.83 0.17
136 .
Negative 0.40 99.60
Positive 99.81 0.19
147 .
Negative 0.36 99.64
155 Positive 99.82 0.18
Negative 0.07 99.93
Positive 99.56 0.44
164 .
Negative 0.47 99.53
Positive 99.48 0.52
170 .
Negative 0 100
- Positive 99.46 0.54
Negative 1.10 98.90
Positive 99.07 0.93
202 .
Negative 033 99.67

Table 4 Classification accuracy of Kikomachi (unit : %)

Days . Classifier output

after Virus TuSV LSV
planting Positive  Negative Positive Negative
139 Positive 96.36 3.64 94.30 5.70
Negative 0.16 99.84 0.21 99.79
Positive 97.39 2.61 94.69 5.31
148 Negative 0.29 99.71 0.07 99.93
Positive 98.15 1.85 98.71 1.29
136 Negative 0.05 99.95 0.10 99.90
Positive 96.72 3.28 92.81 7.19
o4 Negative 0.40 99.60 0.18 99.82
71 Positive 98.08 1.92 96.95 3.05
Negative 0.56 99.44 0.36 99.64
Positive 97.33 2.67 94.73 5.27
177 Negative 0.59 99.41 0.18 99.82
184 Positive 95.02 4.98 90.69 9.31
Negative 0.60 99.40 0.14 99.86
13 Positive 94.70 5.30 91.67 833
Negative 0.33 99.67 0.24 99.76
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Fig. 1 Operation check using a mobile device in the
actual field
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Development of Disease Determination System Using Tulip Camera Images

Mechanics and Digital Engineering Section; Naoki KANAMORI, Chitoshi HAYASHI,

Electronics and Device Technology Section; Eiji Honbo,

Bulletin of the Horticultural Research Institute, Agricultural, Forestry and Fisheries Research Center;
Hajime YAEGASHI, Mami NISHIMURA and Hidetsugu NISHIHATA

We created image databases that contribute to learning of disease determination systems using tulip camera images, and

prototyped and evaluated disease determination systems.
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