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Development of On-line Sorting System for Detection of Infected Seed
Potatoes Using Visible Near-Infrared Transmittance Spectral Technique
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Abstract In this study, an online seed potato sorting system using a visible and near infrared (40 - 1100 nm)
transmittance spectral technique and statistical model was evaluated for the nondestructive determination of infected
and sound seed potatoes. Seed potatoes that had been artificially infected with Pectobacterium atrosepticum, which
is known to cause a soil borne disease infection, were prepared for the experiments. After acquiring transmittance
spectra from sound and infected seed potatoes, a determination algorithm for detecting infected seed potatoes was
developed using the partial least square discriminant analysis method. The coefficient of determination(}{f) of the
prediction model was 0.943, and the classification accuracy was above 99% (n = 80) for discriminating diseased
seed potatoes from sound ones. This online sorting system has good potential for developing a technique to detect
agricultural products that are infected and contaminated by pathogens.

Keywords: Agricultural Products Sorting, Nondestructive Quality Measurement, Transmittance Spectrum, Partial
Least Square Analysis, Infected Seed Potato
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Fig. 1 Flow chart for preprocessing and injection of
seed potatoes
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spectral measurements of seed potatoes
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Fig. 3 The developed sorting machine for seed
potatoes, (a) flowchart of the sorting machine
operation, (b) schematic diagram of the
sorting machine operation, (c) nondestructive
spectral measurement part
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Table 1 Calibration results of the sound and infected seed potatoes using PLS-DA models with several
preprocessing

Calibration Validation Accuracy (%)
Preprocessing PC no. 5 5 -
R; SEC R, SEV Sound Infection

Raw 10 0.989 0.053 0.938 0.125 100 100
Moving average smoothing 10 0.967 0.091 0.943 0.121 100 100
Mean 10 0.958 0.103 0.913 0.149 100 100

Normalization
Range 11 0.959 0.101 0.920 0.143 100 100

R? : coefficient of determination for calibration

R? : coefficient of determination for validation
SEC : standard error of calibration

SEV : standard error of validation

PC no. : principle component number

Table 2 Predicted results of sound and infected seed potatoes using PLS-DA models with several
preprocessing

Prediction Accuracy (%)
Preprocessing 5 -
R SEP Sound Infection
Raw 0.948 0.111 100 100
Moving average smoothing 0.950 0.109 100 100
L Mean 0.907 0.151 100 100
Normalization
Range 0.915 0.148 100 100
sz . coefficient of determination of prediction
SEP : standard error of prediction
o] HE AS &I 5 Ak E T dE wEHEER Albste] d53kE
Table 2= HAz¥ RAS A3 Ao 271 fEiAe e 2FEYS Arh Sdg
ol eHwS o &% W3 HA A 0.9509] Ad=gke] D83kl PLS-DA EEoA Aol Al
AARAGTS 0.1092] o 3 L Z(Standard  error 2 B-coefficientz} 3o} A = 79 R@AA
of prediction, SEP)7} &1 =it} ojw ¥d 3 s TR E dSHe 5% A ~FEHY
5 3 9 0 AA BF 99% ©]43(100%) B-coefficient gko] WA oz Axtd F A3 A

o2 FASAU. Fig. 82 ol FHAES 18k L) dsld AEEha) 5. Fig. 9%

o]

g3t dxg)e] 2 EGoR sty mdo] oS Table 19] o]EHFLS o] g3k Harsl Az W
A dehiglon wRhel geh vkt g9 B-coefficient 7t L Z o]t} B-coefficient
A2 g Al AR ko] FElo] A el Arigre] 242 9 whgo] mdls| o)
EHE AL B9+ A eiwsl A fed £09e F 700 nmek
820 nm so] & @S Hola UFE AUT

3.4. 22f0l AAHOAL MENs BT} et
Mg mElR kel Alade] AHgTs 3
st A e 7bE fdt BAS AA 28 ghely) 98t AT g AuaE wage
1 A A|z=Ele] A gsto] AR A HE5E Eolro] Uy A2 slEE. egkel A4
HEG ] dAfeel wdghe] Avto] Ao o] ¢hEE T A W 7 AP EAEa
= FAsEs LRa8s 7SI PLSDA  galg A9kE Fig. 100 dEbAich 27k 4
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