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LI = 6% i # (hyperspectral imageing, HSID
%4 (Food and Fiber Sensing Laboratory, University of
Georgia, USA) &5 f Wil 1 from o EAARL5 8 0 BT PGP
(prism grating prism) % 5 41 73 O 19 BB O 154X
( ImSpector VE10, Spectral Imaging Ltd., Oulu,
Finland) , ¥ %% 28 nm, HKIEHEA 400~
1100 nm. Y% )% 5 CCD #HL (ICL-B1410,
Imperx Inc., Boca Raton, FL, USA) #Hi%, ML/
K (1392x1040) pixel.

TE 6 W5 AHE O i 42 36 A7 55 Sk (XNP 14/17-0503B,
Schneider Optics, Hauppage, NY, USA) , F %%
1.4, MHE0 17.53 mm. FR GG BRI 7% E
( Fiber-Liter DC-95 , Dolan-Jenner Industries ,
Boxborough, MA, US) ¥l ] 150 W 41 9% 1< 2 85 22
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Fig.1 Structure of the line-scan HSI system
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Fig.3 Flow chart of adjustment and calibration
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B A% b L DY A P A i o DRI, 5 YD B Ak P i
WATEHBARIE. A2, A TR ERLL, MR
ff DR BT AT I 5 Ak T IO R BE AR 50% LA b 1R W 5 X 45
(field of view, FOV) USl, DU EEifil % F 8 L% R 4;
I 2 ) BRI KGR TR 5 e, DRT e AT DL O A o A
R VRIS A AR RS B % FOV., i
58 FOV Z Ja, A S H b a1 = B4 4t ] 5 o
HE— 20 T B e vl ORI ity 2R A0 BT H bR EAT X £, W%
DG EIGOE A BB, JR AN B e A 60 X T 5 8
SE BT .

DLVE 2RI ), KR SF A ER AN 110~
120 mm, 294 1& 4a JeilEG D 5 B X 0w A .
B 4b Kyeilt i b 700 nm AbFI KGR A, il S
e X 583 % 8 000 CD (candela, Kff47) LI E,
B RGN 13 000 CD, [RIGi: ZUR i u Ak T4
% FOV .
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Fig.5 Spectral image for alignment of the camera and the
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Fig.9 Geometric relationship between the scanning line and the
linear slide
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Fig.11 Spectral image of checkerboard
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Fig.12 Spectral image of Krypton lamp
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Integrated calibration of line-scan high spectral imaging system for
agricultural products

Wang Haihua’, Li Changying?, Mei Shuli’, Li Minzan**
(1. Key Laboratory on Modern Precision Agriculture System Integration Research of MOE, China Agricultural University, Beijing 100083,

China;

2. University of Georgia, Department of Biological and Agricultural Engineering, Georgia 31793, USA)

Abstract: Hyperspectral imaging (HSI) technology has been used widely in agriculture and food industry. The paper
discussed the integration and calibration methods for a line-scan HSI system, such as the sequence of the system
adjustment, scanning speed and position control of the linear slide, spectral accuracy calibration, and spatial distortion
calibration of the spectral image. Detailed methods and steps were provided to ensure the high fidelity of the image. The
“smile” and “keystone” distortions of the spectral images were also taken into account. The calibration results showed
that the spectral and spatial errors were 1.26 nm and 0.03 mm, respectively. A quadratic equation was used to correct the
wavelength positions based on the standard spectrum of a Krypton lamp. It is proved that this method provided
preferences to prepare image acquisition system quickly and efficiently.

Key words: scanning, calibration, deformation, hyperspectral imaging, integration



