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Nectarine quality analysis algorithm based on multi-spectral feature partition
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Abstract: Objective: In order to solve the problem that the spec-
tral image recognition technology is susceptible to interference
from similar types, resulting in deviations in the identification of
the type and quality of the measured object. Methods: An inde-
pendent dual-channel spectral acquisition system for visible light
and near-infrared light was designed. By controlling the spectral
range and spectral resolution of different characteristic regions,
the rapid acquisition of absorbance at the characteristic
wavelength position was achieved. The function expression form
of spectral change and sample quality was established. According

to the spectral distribution characteristics of the test sample, the
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appropriate characteristic wavelength position was selected, and
the calculation basis of the species and quality parameters was
given by principal component analysis. Results: The visible and
infrared spectra of four common nectarine samples were obtained
by CM-25D spectrometer and FT-NIR spectrometer. Compared
with the traditional linear proportional analysis method, the aver-
age recognition rate of the algorithm was 96.7% . the normalized
quality coefficient was 0.892, and the recognition ability was en-
hanced. Conclusion: The dual-channel spectrum acquisition hard-
ware structure and the partial least squares algorithm based on
weight assignment can better classify and identify nectarine varie-
ties with similar spectral characteristics.

Keywords: spectral image; multiple features; category recogni-
tion; partial least square weight analysis (PLSWA); principal

component analysis (PCA)
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Figure 1

Schematic diagram of nectarine types and quality inspection system



r&M | Vol.38, No.5

£ o1 FT-NIR S A0 58 M 21 40 ' 38 R 4R L 6 23 IOt i
Bt S A B AL B R A RDE IS A — 46 O
— A A R DA B PR R o 22D » AT 48— 2 [ — 3 X
Al . 7E SRl b % 568 K BE AT -3 A0 B DU BR 2%
L

K BRI W 5% 7 249 0l 38 ) e A L TR 4 A
SRAT XS N it Bk b 2 A4 L B 3l i 3208023 23 A B B0 3 4K
3 i B BERRAE A5 B R T e/ T (PLS) 5E A
4GB B EIARERD 5 R SR b B9 b TS

QPN
In(100 X fx X L* X h™)
Py = - . 4
e Cs X C” “
A

Po—FE 5L 5 TS 4

S e — TR BRI L5 B2 L N

Css RJ I M [ R £ i 0 Bxs

L —— By EEAE

b H A5 638 18 5

C*— HArfmBEfE.

I, AR A 2 MR AR A (D) [ N
0.487 kN,SSC 3} 3.19 °Bx, 2 L" N 27.2,. 25 h" K
420,78 C" o045, RAJG. QP M¥fH K 12.4, {5
S 11.2~13.6,

3 &R EHr
3.1 HiEEIRE

MHREE S N EG G 5 5 (A iR a B ez 2 2
SOMABE 4 5 (D)4 Fprab k. A FE 20 K
ANAE I RRE L B 5 AN AR S E P B TR AR — O
Mk, e, it 7E Unscrambler 845 fogt 6 1% LIWROG B2
fH#EATRIL G5 R 2 .

3.2 RiBMXERHH

Hy &2 AT 4 FlRE R R B A O—R AR R 1Y L H AN R
PR Z AAFfE— e B 22 5, X F ARIME, 400~
500 nm fY W ot B 34 E AH G L Ml 3 P, T AE 750 ~
1100 nm (A0 %6 31 ¥ B, HC 0 o' i 3 (E 22 B K 1
HANZE R ;% F BT &, 7€ 543 nm BTG5 1 455 %
WA 0 B L WO BE B K 0,413 HA 5 4 B R AE 1k
T R B 7E 1 432 nm (9 5 W AT U6 068 A7 B8 |-t 77 7E RO BE
PI(ER 55 M B4 M AE 750~ 1 100 nm IR IR ' B F- 1 B
OO BE B B s X T C 2T F L 7E 400~483 nm fy
W i 47 %5 oAt 3 AP 2 AL S AIR, T 72 665 nm [ 3 19 56
2 A~ 55 W W 0 6 B L WO BE (B K 0,238, B AT 1Y
PUBIPE s X T D3 & AT 3 A~ 55 Wi g 28 47 B i oo
PREHMIAGFENRZR, HBMHEPLEKS
1268 nm, i HAfth 3 AW HFLWKHANTF 1282~
1296 nm, [Alff.7E 1 412 nm 58 W U5 i 47 B b Ho

T METEIREFESEHBRRSNEE

1.00

0.80
g 0.60
&

0.40

Reflection density

0.20

0.00

400 600 800 1000 1200 1400 1600
500 700 900 1100 1300 1500
i3S
Wavelength/nm

B2 4APhpked TR L LIy R4 B S H
Figure 2 The original spectral distribution of visible and

near-infrared light of four nectarines
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Figure 3 Principal component distribution diagram of

test points for four nectarines
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