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Development of prediction models for bioyield strength of apple
using the noncontact ultrasonic techniques
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Fig. 1. Noncontact ultrasonic measurement system for apple.
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Factort = (amp.2/amp.1)/(TOF2/TOF1) - —— 1)

Factor2 = (mag.21/mag.11)/(TOF2/TOF1) - ———~———=—="——————————— (2)
Factor3 = (mag.22/mag.12)/(TOF2/TOF1) - —————————=——————————— (3)
Factor4 = (mag.12/mag.11)/(TOF2/TOF1) - ———~—~——————————————— (4)
Factor5 = (mag.22/mag.21)/(TOF2/TOF1) - —-——~——————=———————— ——— (5)
Factor6 = (PSD.2/PSD.1)/(TOF2/TOF1) ———————=m——————————— ——— (6)
where, amp.1 = Max. amplitude of the first reflection signal,
amp.2 = Max. amplitude of the second reflection signal,

TOF1 = Time of flight of the first reflection signal,
TOF2 = Time of flight of the second reflection signal,

mag.11 = First magnitude of the first reflection signal,

mag.12 = Second magnitude of the first reflection signal,

mag.21 = First magnitude of the second reflection signal,

mag.22 = Second magnitude of the second reflection signal,

PSD1 = Power spectrum density of the first reflection signal,
PSD2 = Power spectrum density of the second reflection signal
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Table 1. Multiple linear regression equation for bioyield strength of the apple as a funtion of
noncontact ultrasonic correction factors.,

. BS = axFactorl+bXFactor2+cXFactor3+dxFactor4+e XFactor5+fXFactor6+g 2
Cultivar R
a b c d e f g
YouKou | 826.432 | -444.379 | 1154.787 | 193.918 | —162.153 | —-1540.052 | 188.724 0.7912"
Fuji -499.518 | 2100.376 | -1226.254 | —56.292 116.502 -24.691 102.989 0.6349"

% Note : BS = Bioyield Strength, Factor 1~6 = Distance correction factors.
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Table 2. Principal component regression equation for bioyield strength of the apple.

Y = aXPCl+bXPC2+¢cXPC3+dXPC4+e
Cultivar R?
a b [ d e
YouKou -83.390 -192.236 -273.217 —456.980 158.492 0.5939"
Fuji 390.566 -132.888 -259.398 -237.077 77.992 0.6082"

¥ Note ! Y = Bioyield strength, PC1 = 1st principal component, PC2 = 2nd principal component,
PC3 = 3rd principal component, PC4 = 4th principal component
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Table 3. Correlation analysis between measured bioyield strength of apple and predicted
one by ANN at several numbers of node in the hidden layer.

No. of 1 3 5 7 9 11 13 15

Cultivar node

Coefficient
YouKou of 0.9697 09402 0.94% 02728 03761 037755 02815 | -0.2268
correlation
.. |Coefficient
Fuji of 0.9020 06771 0.7352 0.3965 0.3432 0.3956 0.3022 0.2081
correlation
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