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A Study of Vision Algorithm Development for Growth

Monitoring of Potato Microtubers
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ABSTRACT

The contribution of this paper is to provide the methods for the production automation of potato microtuber

using the vision process in growth monitoring. The first method deals with computation for the growth density in

the primary growth process. The second method addresses cognition process to identify the number and the volume
of potato microtuber in secondary growth process. The third is to decide whether potato microtubers are infected by

a virus or bacteria in growth process. The compntation for the growth density in the primary growth process uses
the method of Labeling. The second and third methods use template matching based on color patterns. With the
developed method using vision process, this experiment is capable of discriminating weekly growth-rate in primary

growth process, 85% cognition rate in secondary growth process and identifying whether there are infections.

Therefore, we conclude that our experimental results are capable of growth monitoring for mass production of )

potato microtubers.
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Table 1 Experiment object of the first growth

process
growth period (unit: week)
sample
1 2 3
Atlantic 5 5 5
Daeji 5 5 5

Table 2 Experiment object of the second
growth process

growth period (unit: week)

sample
1(2(3|4|5/6|7|8|9

namsu 5/5]/5]5|5/|5]5]|—]-—

Atlantic | 5{ 5[5 |5|5|5|5|—|—

Desiree | —|—|—|—|—=|—|—15]|5

Table 3-Experiment object for inspection of
pathogenic contamination

cultivation pathogenic name
process white mold blue mold

1 5 5

2 5 5
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Fig. 1 Special illumination system.
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Fig. 2 Scanner input system.
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Fig. 4 Experiment result of the first growth
process.
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Table 4 A search result for optimal correla-
tion

experimental sample.
DS91|DS92 | DS93 | DS94 | DS95
130 9 4 5 4 6
140 19 10 11 7 12
150 22 15 12 14 16
160 24 16 12 16 16
170 27 16 14 17 17

correlation
value

Fig. .5 Experiment result (at correlation value
170).
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Table 5 Relation between the defined model and recognition rate

experimental sample
model
DS91 DS92 DS93 DS94 DS95
Ml 9(0) 6(0) 2(0) 3(0) 5(0)
M2 2(0) 0(0) 1(0) 3(0) 1(0)
M3 12 (0) 7(0) 3(0) 6(0) 7(0)
M4 0(0) 2(0) 0(0) 1(0) 1(0)
MS 12 (0) 10(5) 10(3) 8(2) 13(2)
M1, M3, M5 22() 13() 11() 12() 17()
Ml1, M2, M3, M4, M5 22() 12() 12() 14() 16()
Table 6 Experiment result for the recognized number of potato microtubers
sample growth period total number recogn. number recogn. rate
namsu 2 11.0 8.6 78.8
namsu 3 12.5 11.25 90.0
namsu 4 18.0 16.0 88.9
namsu 5 18.2 15.8 86.8
namsu 6 19.6 17.0 86.7
Atlantic 4 11.0 10.0 90.9
Atlantic 5 134 11.2 83.6
Atlantic 6 15.6 13.2 84.6
Desiree 8 244 20.0 82.0
Desiree 9 184 15.8 85.9
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Fig. 6 Experiment result of white mold in
initial stage of infection.
(at the first growth process)

;s SHE R
Fig. 7 Experiment result of white moid in last
stage of infection.
(at the first growth process)

Fig. 8 Experiment result of white mold in
initial stage of infection.
(at the second growth process)
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