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Determination of Transferring Period of Several Plants
using Image Processing
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Abstract. This study carried out to develope the vision system which automatically finds out a optimum
transferring period of plants (Perilla, Platycodon grandifloums and Lactuca sativa) by using image process-
ing. This system mearsured a height, long diameter and short diameter of the three plants with 20 replica-
tions. Following results were obtained on each plant. Compared with real data to be measured by hand with
the vernier calipers, height, long diameter and short diameter of Perilla showed 0.5 mm average error rate
with 1.7%, 4.7 mm average error rate with 3.9% and 5.5 mm average error rate with 6.9% respectively.
Those of Platycodon grandifloums showed 2.4 mm with 8.1%, 3.4 mm with 7.2% and 4.0 mm with 10.4%
respectively. Those of Lactuca sativa showed 4.0 mm with 9.1%, 3.4 mm with 7.2% and 3.6 mm with 9.4%
respectively. The system could be used to transfer accurately the plant seedling, if the system were improved
enough to reduce error rate for the optimum transferring period of a plant in the greenhouse.
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Fig. 1. Perilla.
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Fig. 2. Platycodon grandiflorums.

Fig. 3. Lactuca sativa.
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Fig. 4. Main program for detection of object.
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Fig. 5. Image processing system.
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Fig. 6. Flowchart of image processing.

(a) Original image

(b) Thresholding
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Fig. 7. Detection of plant height by image processing.

(a) Original image

(b) Thresholding
Fig. 8. Detection of long and short lengths by image processing.

(c) Labeling
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Table 1. Results of Perilla. (unit : mm)
No. Height Long length Short length
Measure  Computed Error Measure  Computed Error Measure  Computed Error
1 287 2872 0.2 120 114.1 5.9 95 99.3 43
2 318 3259 7.9 110 110.6 0.6 72 77.3 5.3
3 231 237.0 6.0 123 115.9 7.1 65 59.8 52
4 328 331.0 3.0 146 150.7 4.7 97 104.1 7.1
5 274 267.8 6.2 150 157.7 7.7 96 100.7 . 4.1
6 310 310.2 0.2 134 134.8 0.8 117 125.6 8.6
7 277 274.9 2.1 120 115.9 4.1 78 80.1 2.1
8 328 3334 5.4 162 158.3 3.7 140 136.9 3.1
9 240 2352 4.8 122 120.1 1.9 82 76.5 5.5
10 312 320.0 8.0 153 158.5 5.5 103 112.2 9.2
11 180 173.3 6.7 90 81.9 8.1 40 35.6 4.4
12 286 280.9 5.1 98 99.7 1.7 75 76.8 1.8
13 278 271.2 6.8 92 92.7 0.7 54 51.8 22
14 281 284.2 32 64 67.4 34 58 64.8 6.8
15 320 3242 42 133 142.1 9.1 111 118.9 7.9
16 303 297.4 5.6 111 105.6 54 84 92.6 8.9
17 398 388.1 9.9 120 128.6 8.6 110 115.6 5.6
18 292 294.7 2.7 144 153.0 9.0 44 53.4 94
19 278 275.9 2.1 114 114.1 0.1 10 15.2 52
20 299 2882 10.8 118 1235 5.5 73 76.3 33
Average  291.0 290.13 4.74 121.2 1223 4.64 80.2 83.7 5.65
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Table 2. Results of Platycodon grandiflorum. (unit : mm)
No. Height Long length Short length
Measure  Computed Error Measure  Computed Error Measure  Computed Error
1 33 323 0.7 41 40.7 0.3 39 364 2.6
2 33 28.8 42 55 56.8 1.8 48 52.5 45
3 27 25.2 1.8 49 458 32 32 25.6 6.4
4 24 19.2 4.8 51 47.8 32 43 42.0 1.0
5 42 41.2 0.8 57 529 4.1 42 37.7 43
6 20 17.9 2.1 47 513 43 35 28.8 6.2
7 27 31.8 4.8 55 46.5 85 51 54.3 33
8 42 404 1.6 55 51.0 4.0 35 313 3.7
9 17 153 1.7 36 325 35 22 234 1.4
10 23 23.0 0.0 47 49.7 2.7 41 36.9 4.1
11 23 22.1 09 39 36.6 2.4 37 34.2 2.8
12 22 21.0 1.0 40 342 5.8 34 37.8 38
13 22 18.5 35 37 342 2.8 23 19.2 3.8
14 34 31.1 29 40 374 2.6 27 26.5 0.5
15 42 38.6 34 46 45.0 1.0 43 38.4 4.6
16 47 49.5 2.5 60 624 2.4 50 449 5.1
17 29 26.4 2.6 51 54.8 38 44 49.6 5.6
18 25 223 217 48 45.8 22 44 38.7 5.3
19 38 36.6 1.4 51 54.4 34 39 364 2.6
20 25 19.8 52 45 393 5.7 37 29.5 7.5
Average  29.8 28.1 2.28 475 46.0 3.26 383 36.2 3.77
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Table 3. Results of Lactuca sativa. (unit : mm)
No. Height Long side Short side
Measure  Computed Error Measure  Computed Error Measure  Computed Error
1 56 59.4 34 53 51.1 1.9 46 435 2.5
2 46 523 6.3 81 74.6 6.4 62 584 3.6
3 51 49.1 1.9 62 68.2 6.2 50 472 2.8
4 55 504 4.6 46 39.1 6.9 42 337 8.3
5 64 59.5 4.5 74 65.5 8.5 55 60.4 54
6 40 394 0.6 35 337 13 30 28.8 1.2
7 38 34.8 32 50 459 4.1 35 328 22
8 38 36.9 1.1 37 37.2 0.2 27 24.3 2.7
9 52 51.8 0.2 37 33.1 39 28 233 47
10 35 332 1.8 45 4.5 0.5 31 24.6 6.4
11 42 482 6.2 59 56.1 29 46 435 25
12 37 33.0 4.0 46 39.8 6.2 24 22.8 1.2
13 40 454 5.4 50 4.4 5.6 43 418 12
14 46 43.6 2.4 55 48.9 6.1 47 414 5.6
15 30 247 53 41 353 5.7 36 42.0 6.0
16 38 445 6.5 44 40.4 3.6 35 29.0 6.0
17 41 44.1 31 41 343 6.7 37 342 2.8
18 47 443 2.7 74 80.1 6.1 34 30.2 3.8
19 39 343 4.7 46 40.5 5.5 26 24.7 1.3
20 47 34.9 12.1 47 473 03 27 29.6 2.6
Average  44.1 432 3.57 51.2 48.0 4.65 38.63 36.14 3.69
Table 4. Analysis of overall errors.
Height Long length Short length
Crops Average  Average Ratioof Average Average Ratioof Average  Average  Ratio of
length error error length error error length error error
(mm) (mm) (%) (mm) (mm) (%) (mm) (mm) (%)
Perilla 291.0 5.0 1.7 121.2 4.7 3.9 80.2 5.5 6.9
; rIZ%;Z‘iZ’:n . 298 2.4 8.1 41.5 3.4 7.2 38.3 4.0 104
Lactuca sativa 44.1 4.0 9.1 512 4.4 8.6 38.1 3.6 94
Average - - 6.3 - - 6.6 - - 8.9
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