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Defect Detection of ‘Fuji’ Apple using NIR Imaging (I)
— Optical characteristics of defects and selection of
significant wavelelength —

o|3] L 4st
239 234
S. H. Lee S. H. Noh

SUMMARY

Defect of apple was depreciated the product value and causes storage disease seriously. To detect the
defect of ‘Fuji’ apple with machine vision system, the optical characteristics of defect should be investigated.
In this research, absorbance spectra of defect were acquired by spectrophotometer in the range of visible and
NIR region(400~1,100nm) and L*a*b* color values were also acquired by colorimeter. NIR machine vision
system was constructed with B&W camera, frame grabber, 16 tungsten-halogen lamps, variable focal length
lens and NIR bandpass filter which was mounted to lens outward. Average gray values of defect at 15 NIR
wavelength were acquired and the significant NIR wavelength was selected by comparing Mahalanobis
distance between sound and defective apple. As the result of Mahalanobis distance analysis, the significant
wavelength to discriminate the defectives in ‘Fuji’ apple were found to be 720nm for scab and 970nm for
bruise and cuts and 920nm was also effective regardless of defective types.

Keywords : NIR, NIR imaging, Apple, Defect, Machine vision, Mahalanobis.
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Fig. 2 Absorbance spectra of the sound
and defective parts of Fuji apple.
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Table 1 Result of Duncan’s multiple range test
(a = 0.05)
Color | Defect | Mean GDr:)l:;?:g | Color| Defect | Mean G?z::;?:g Color | Defect | Mean G?:::;?:g
GcY 67.8 A SC 28.3 A GC 40.1 A
Bruise | 50.0 B Scab 11.9 Cuts 26.7 B
L* | cuts | 495 B a* | Bruise | 104 B b* | Bruise | 26.5 B
SC¥ 473 B Cuts 8.2 B SC 21.3 C
Scab 36.2 C GC -2.0 C Scab 14.0 D
" GC : Ground color ¥ SC : Surface color

—@— Before brusing
—§3— After brusing
————Time-elapsed brume

400 450 500 550 600 650 700 750 8OO 850 900 950 1000 1050 1100

Wavelength (nm)

(a) Bruise

—&— Betore brusing
~~E—Alter brusing
Time-elapsed bruise

a0

40 €0 50 SN 40 60 A O &0 &0 O S0 1000 108 1100

Wavelength (nm)
(b) Cuts

Fig. 3 Change in absorbance spectra of
bruise(a) and cuts(b) in Fuji apple.
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Fig. 7 Gray level distribution of the sound
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skin of Fuji apple.
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