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Design and experiment of online detection pallets for pomelo fruit

based on spectral technique and optical simulation
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Abstract; Combined with optical simulation analysis of Trace pro
software, a delivery tray suitable for online detection of pomelo
fruit is designed. Through the method of structure optimization

and material replacement, the tray model with high irradiance/il-
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lumination value in the simulation results was processed in kind
pomelo fruit was placed on a tray, and the diffuse transmission
spectra of pomelo fruit were collected and compared on an inde-
pendent spectral platform. The optimal tray with test results and
pomelo fruit were used for spectral collection. After the spectral
data pretreatment, the spectral characteristic points were
extracted by continuous projection algorithm (SPA), and the
prediction model of PLSR was established for the soluble solid
content (SSC) of pomelo fruit. The optimal prediction determina-
tion coefficient R ,.> was 0.957. The root means square error
(RMSEP) was 0.271 °Brix. The results show that the prediction
ability and accuracy of the model are better, and the design of the
transfer tray is reasonable.

Keywords: VIS/NIR spectroscopy; optical simulation; online de-

tection; delivery tray; soluble solid content
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Table 1 Morphological characteristics of 120

pomelo fruits

i H Fidt/g  AAB/mL BE/mm HE/ mm Kf/ )
AR 1704.06 2430.00 164.71  207.30 21.50
He/ME 882.10 1500.00 130.17  138.35 7.00

OV 115740 190450 143.65 17216 17.00
T o 22 156.67  204.35 7.52 14.48 4.44
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Figure 1
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Design of transfer tray
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Figure 2 Spectrum platforms in different detection
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Figure 3 Schematic diagram of spectral
acquisition device
1.3.2 I

HEIEAX - QE-Pro B (I £ i 1< 400 ~ 1 100 nm)
NIR-QUEST B! (il ft £ 900~1 700 nm) , 3 [H i ¥ 6
F]

Wi L : PAL-Grape Must(Brix) #, ATAGO(Z 1)
SHER AT

KAV HTP312 B, F i A6 3] L e A FR 2 Al 5

Wehs = RKEEE 0.01 mm, 1 1 i HA PR F 5

JTREABER I A B 0~ 3207, R fE R H AR

57



58

E /W3 FUNDAMENTAL RESEARCH
NI
14 HERENXLZEHE

FEALSE R 2B BT ST A% 3% 46 4 = 4 O B A,
HATSHMRAL . B Trace pro B AU E 35 46 U #F BT
PO E AT, SR 5 6 B2 Rt AT B R uE, & 4 v
ST AT EARAL Al ROBE BT A ) £ 4 AT M
BB NBRIE . AU E TR S SOk E. R
SRR AR B AR R S O £ B 1 OB B e
FHARIT Ml REWR, B 4 PaO@aRERNIT
TG RS AR L T 5 R 2 € DNy 2 6 45 i 1 0 TR IR
AN S B A B A0 I T A/ MR R O B
W B3R A B R AL T 3 (BRI SR /IMEL N 5 BT

1BV 2. AR 3. fEaRFER 4. BOobE
B4 Fs AR RLR
Figure 4 Optical simulation model and effect
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Figure 6

The original spectrum of visible/near-infrared

diffuse transmission of 120 pomelo fruits
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Table 2 Statistics of pomelo’ssoluble solids content

H] PR R 4 5 R/ Brix
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% IE4E 80 6.43 13.57 10.51 1.506

i) £ 40 6.44 13.60 10.49 1.519
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Table 3 Relation between inner diameter of tray and Irradiance/illumination value

M1&/mm Sh4%/mm JEE /mm - f/ME/ (W e m™?) RRE/ (W m™®) FHE/ (W m?)
50 130 20 4.261 5E—008 21 466 2583.9
60 130 20 2.623 4E—007 24 534 2 536.9
70 130 20 4.436 9E—007 25 987 2538.4
80 130 20 7.497 5E—007 23 515 2 958.9
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Table 4 Relation between thickness of tray and Irradiance/illumination value

JE ¥ /mm 4h%E /mm WA/ mm /ME/ (W e m™2) B KR{E/(W e m™?) SFHEH/(Wem ?)
12 130 80 2.202 9E—007 23 043 3 050.8
14 130 80 3.053 2E—007 20 648 2 828.6
16 130 80 9.016 9E—007 20 375 2 793.1
18 130 80 2.194 3E—007 19 693 2 579.6
20 130 80 7.497 SE—008 23 515 2 958.9

RS REIEEERE/REENXE

Table 5 Relation between external diameter of tray and Irradiance/illumination value

A% /mm W% /mm JERE/mm F/ME/(W e m 2 BRME/(Wem 2 FEHE/(W-m ?)
100 80 20 4.399 2E—008 26 935 4 519.7
110 80 20 3.377 TE—008 26 466 4 509.4
120 80 20 1.354 7TE—008 25 953 4 491.9
130 80 20 1.306 6E—008 25 578 4 357.2

2.2 EEREHNMHEHRERERR

Ria AR
B 7 ARRACH 6 Ak R 5k B

Figure 7 Comparison of pomelo fruit tray before and

after parameter optimization
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Table 6 Relation between material type of tray and Irradiance/illumination value

Ak 2 7 SME /mm JEEE/mm M/ (W e m™?) R/ (W m™ ) FEEE/(Wem™?)
R ELTY M R T R 100 20 8.551 8E—007 27 131 4521.4
i 100 20 4.399 2E—008 26 935 4519.7
T i 100 20 2.084 SE—007 27 893 4 657.5
94 R Wi 100 20 1.750 9E—007 27 419 4567.3
WG — T /Ko mIt Ry 100 20 3.257 4E—007 24 798 4143.9
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Figure 8  Comparison of pomelo diffuse transmission

spectra with trays of different materials
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Table 7 Partial least squares regression model with

different pretreatment conditions
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HERBOEWE 1 S8 0.917 0.376 0.851 0.512
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Figure 10 Characteristic variables selected by SCARS
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Table 8 The prediction results by different models

s 15k Jrik R _
R .2 RMSEC R,.? RMSEP
1SR 18 SPA-PLSR 0.934 0.382 0.905 0.402
W1 B 36 SCARS-PLSR 0.936 0.329 0.913 0.341
R RN 38 GA-PLSR 0.976 0.189 0.957 0.271
W1 B 700 PLSR 0.917 0.376 0.851 0.512
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