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Table 1 Number of images of Kikomachi in the 1st

greenhouse

Days after planting  TulMV LSV Healthy
24 2,796 1,662 11,430
34 1,548 1,020 7,338
42 1,656 1,074 7,308
48 1,350 738 5,694
56 1,188 732 5,310
63 1,236 738 5,448
69 1,206 738 5,538
77 1,200 714 5,292
84 852 504 3,756
Total 13,032 7,920 57,114

Table 2 Number of images of Rose Beauty in the 2nd

greenhouse

Days after planting  TulMV TuSV Healthy
48 1,074 1,356 6,726

56 996 1,254 6,252

63 1,008 1,512 6,264

69 1,020 1,218 6,420

77 984 1,392 5,934

84 228 732 2,334

91 1,176 1,626 1,176

Total 6,486 9,090 35,106
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Table 3 Classification accuracy of Kikomachi in the first
greenhouse (unit : %)

Days . Classifier output
after Vi TulMV LSV

planting assay Diseased  Healthy | Diseased Healthy
o4 Diseased 56.1 439 72.2 27.8
Healthy 29.8 70.2 6.1 93.9

34 Diseased 73.8 26.2 69.9 30.1
Healthy 8.0 92.0 5.0 95.0

0 Diseased 60.8 392 76.2 23.8
Healthy 19.3 80.7 4.1 95.9

43 Diseased 69.0 31.0 66.2 33.8
Healthy 113 88.7 5.6 94.4

56 Diseased 86.6 134 91.5 8.5
Healthy 2.7 97.3 1.1 98.9

3 Diseased 79.9 20.1 91.5 8.5
Healthy 49 95.1 0.9 99.1

6 Diseased 79.8 20.2 88.7 113
Healthy 59 94.1 1.4 98.6
Diseased 64.3 357 76.6 234

7 Healthy 9.9 90.1 3.1 96.9
%4 Diseased 80.6 194 71.7 28.3
Healthy 43 95.7 3.0 97.0
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Table 4 Classification accuracy of Rose Beauty(unit : %)

Days . Classifier output

after Vi TulMV TuSV
planting assay Diseased  Healthy | Diseased Healthy
" Diseased 56.4 43.6 54.5 455
Healthy 18.7 81.3 29.2 70.8
34 Diseased 60.1 39.9 69.5 30.5
Healthy 13.3 86.7 10.0 90.0
0 Diseased 83.1 16.9 80.8 19.2
Healthy 2.4 97.6 54 94.6
48 Diseased 71.6 284 81.6 184
Healthy 44 95.6 41 95.9
s6 Diseased 829 17.1 79.1 20.9
Healthy 3.0 97.0 5.8 94.2
Diseased 85.7 14.3 89.2 10.8
63 Healthy 0.6 99.4 2.8 97.3
9 Diseased 89.7 10.3 83.1 16.9
Healthy 1.4 98.6 39 96.1
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Development of Disease Determination System Using Tulip Camera Images

Mechanics and Digital Engineering Section; Naoki KANAMORI,
Mechanics and Electronics Research Institute; Toshihiko SAYAMA,

Mechanics and Digital Engineering Section; Eiji Honbo,

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

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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