201947 A Zzﬂk*ﬂﬁﬁﬁ'?& % 50 & W)

doi:10. 6041/j. issn. 1000-1298. 2019. S0. 060

YR A S E A W/ AL SMRE R N 3R B iR it 55508

oot g W B OX #& FRHB OEFE
(1.7 E!ZUUE%IM%WHW& REE MR E W E A5, LA 100083 ;
VU AR H a2z Re, VE4E 710049)

FEE . N TEN H RS KA ED) R T 2 oK, LTS AT H AR TG B AR 4R DGR | T iR Eas TR
BETVI R REIR B B A B Fonan T T —2 6 D) 58 5 B 5 B2 W] Lo/ 20 AR i B A R R G AL
PR AR DGR 25 AU ) TR BRI il SR R S B A PR | R 43 SRR I S 5t A R A R SR T
fie, LABELISEIR S M) R4 24 ANLLE S RAEATE 400 ~ 820 nm B AHOGIE RAT2R, IFEEIR T 28T 0 ~2 h,
2.5 ~8h 8.5 ~30h 3 MHFAIEL, X 4 — N FIUAE R FEAT 4 20 B0 U i, L3RI 288 AR IR HEAS B4R . LIY)
PR 2 h R4 ek B3 SRARE A 2 NS5k, R 15 S — G S BN R S G ER AT i b 35 |
FAAZ RECA i T PR ( RBF) 8 S5 il S AL o7 392 SR i 32 AT DL/ 30 21 A1 6 i A ) 43 GROASE T8 ) T 0 41 o o 3 ] 5K
86. 81% . M) SR 6 15 W] D/ 3 4T 4 MR RS 0 25 B T oy SR T 68 1 1 U0 U A s ) DR TP A i L
HHHARZEE,

KR . BEYIRS OB WL AR AN e

FE4SZS . TS255.7; S237 ERARIRAG: A X EHS: 1000-1298 (2019 ) S0-0393-06

Design of Freshness Detection Device for Fresh-cut Fruit Using
Visible/Near-infrared Spectroscopy
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Abstract; The consumption on the fresh-cut fruit is growing significantly, in order to satisfy the
requirement of the consumption with high quality and accuracy quantity, a freshness detection device for
fresh-cut fruit was developed using visible/near-infrared spectroscopy. The device was designed based on
spectral analysis and sensor technology, which was integrated electronic components, including micro
spectrometer, gravity sensor, illuminance meter and raspberry pie display. It was operated with hardware
and software system, in which the hardware system included a data acquisition module, a light source
module, a result output displays module, and a controller module. The software implements functions
such as processing data, invoking a hierarchical model, and feedback grading results. Taking fresh-cut
apples as an example, the spectral reflectance of 400 ~ 820 nm bands was collected from 24 red Fuji
apple samples, which were in the range of 0 ~2 h, 2.5 ~8 h and 8.5 ~30 h, respectively. The samples
were measured for four sets of spectral data, and a total of 288 raw sample data were obtained. The
apples were divided into two grades in a cut-off time of 2 h. After processing the reflected spectral data
onto 15 points of S — G smooth convolution, the kernel function was used as the support vector machine of
Gaussian kernel function ( RBF) to establish the apple freshness visibility/near infrared spectrum
detection hierarchical model. The accuracy of prediction set was 86. 81% . The freshness detection device
for fresh-cut fruit using visible/near-infrared spectroscopy could provide a technical support for the
freshness identification non-destructively and rapidly during the storage after cutting.
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Fig.1 Device hardware diagram
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Fig.3 Design structure of application system
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