20194 11 f N A1 =S %50 % 5 11

doi:10.6041/j. issn. 1000-1298.2019. 11. 042

T

ETAWN/EASEREN/\RAEESFELHRE

T OAE OB K O# #% B OB OFEL
(1. R E A r K2 T2 Be, b5t 1000835 2. b K2 i i R W 2 e, 52 0710025
3.t TR R 2 LR TR 2B, )M 510225)

FE: BT RIS AR AR B T —Fh /S 8w S O 2 B A DL S 0 . SEERSR R 400 ~ 1000 nm g [ Y
1o T B AR AE BE AR RN R AR R RO IR IE 25 7, B £ 850 nm T 450 nm | Y BRI BEAT 228 5 45 A M U
R R R LR R A 25 BRRE A T B 5 LA B W 7 R 3R 08, T2 (T % X S b 30 6 AR AR T8 06 335 4K
T v 1 Bl B L 2 1 B 5 AP 2900 B B L R % 22 38 5% 559 (Successive projections algorithm, SPA ) & Hi
T 4 A 0533 .617 1665 807 nm; 3 T e L I K F A9 6% 804, B2 50 T 3w /D 9% H ] ( Partial least square
discrimination analysis, PLSDA ) #7855 780 % e 5] J\ A R0 25 20 1) A HE 0 28 O 98. 4% 5 K1) 1 T 4t 22 O 3% 452 80 3% 411 355
0TI 4 HOHR AT 00, AR S ZEME IR N 97. 9% o I 0L TG Aab 3 A (] s e 1 3 36 9F 4 54 380 A7 40 B0, I 4o
P FP AR I W AT T AR A5 SR A AR AT = o AR B R ST\ A N 2 R UL 2 06T 4 T vk TR R Rk,
S T 5L 45 1 S A 482U

REER: N R mOLIERUR; BRER

MESKS, 0433.4  TEAERIEA: A XEHS: 1000-1298(2019)11-0373-07

Nondestructive Identification of Star Anise and Shikimmi
by Visible/Near Infrared Hyperspectral Images
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Abstract; Based on hyperspectral imaging technique, an identification method of star anise and its
counterfeit shikimmi was proposed. The hyperspectral data in the range of 400 ~1 000 nm were collected
and analyzed. Firstly, according to the different spectral characteristics of samples and background
pixels, images at 850 nm and 450 nm were selected and subtracted, and background information was
removed by threshold method. Linear stretching method was further used to remove shadow noise pixels
due to sample height. Combined with the region labeling method of binary image, the automatic
extraction of average spectral data from sample hyperspectral data was realized. Then based on average
spectral data, four optimal wavelengths were selected by successive projections algorithm (SPA), i.e.
533 nm, 617 nm, 665 nm and 807 nm. Based on the spectral data at the optimal wavelength, a partial
least square discrimination analysis (PLSDA) model was established. The classification accuracy of star
anise and shikimmi was 98.4% . Using the established multi-spectral model to predict the external
validation set data, the overall classification accuracy was 97.9% , and the visualization results were
good. Finally, the conventional image processing technology was also used to process the same external
verification set data, and the results and advantages of the two methods were compared. The results
showed that the multispectral analysis method based on hyperspectral imaging technique was simple,
efficient and easy to realize dynamic on-line or portable detection applications. The proposed method can
provide a theoretical basis for the development of on-line or portable detection instruments.
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Fig.1 Star anise and its fake shikimmi
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Fig.3 Image background information removal

SR FH PG 0 538 5 15 oy 1) P i Aot T 46 P )
R JEE S RO B B e vF 1) B AN K BE T TR DY, 5 BLRE
AR R AT PR IR 3R 5 Z KR 22 5 K
LNERL MR S5 R ANE 4 BRI T AR R
A5 PR , X R HEAT IR, AR AT AL & AR AR
B KB Y R G R

KIS = G 1 s 5 A Matlab J3 A 807

BEHLIE O i — B BT BB X B A — (E AR Ak
s, K 1 bwlabel pg % 17 X #4592, IF K A
tabulate PREUGIT A F XIPRICAT AR A BEE R AR
TE A DA HOR T AR I REAR A B (16 4>) , WL
DX IR IC 4 R A5, S BB R B AR X AR i 1R
i, HARZRBOCT 10005 HoR ZARic Hh 9 X34
il DX 3R Sh B B A, HOAR R B T 10000 3R



376

201094

B4 ZePEhrfias R

Fig.4 Linear stretch result diagram
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Fig.6  Average original spectral curves of

star anise and shikimi
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Tab.1 Prediction effect of multispectral PLSDA model on octagonal adulteration classification
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Fig.8 Predicted visual results of external validation sets
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Fig.9 Predicted image processing results of external validation sets
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Fig. 10  Predicted visual results of external validation sets
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