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Spectral calibration for dispersive hyperspectral sensor
based on doped reflectance standard panel

CHEN Hong-yao, ZHANG Li-ming

(Key Laboratory of Optical Calibration and Characterization , Anhui Institute of Optics and
Fine Mechanics , Chinese Academy of Sciences, Hefei 230031,China)

Abstract: Spectral calibration is a key to realize the quantification of hyperspectral remote sensing.
Traditionally, the spectral calibration for a hyperspectral sensor is performed by a monochromator
scanning method with disadvantages of expensive, time-consuming,etc. , which is difficult to achieve
the real-time and high-accuracy spectral calibration in the field or in-flight. In this paper,an accuracy
and fast system level spectral calibration method was described for determining the center wavelengths
for every spectral channel simultaneously. The reflective signals of a diffuse reflectance standard panel
and a diffuse reflectance standard panel doped with a rare earth oxide were measured by the hyperspec-
tral sensor. The ratio of two signals was optimized to remove the effects of sensor spectral response
and lamp spectral output. By assuming a certain parametric model of the sensor and performing a non-
linear least squares fit of the measured ratio to the expected ratio, the center wavelength and band-
width could be derived. A field spectroradiometer, FieldSpec =~ UV/VNIR, was calibrated by pro-
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posed method,and the factors that effect on the calibration accuracy were analyzed. The results show

that the wavelength accuracy is less than 0. 5 nm,which indicates that the technology can meet the ur-

gent needs of high accuracy and fast spectral calibration of hyperspectral sensors.

Key words: hyperspectral remote sensing; spectral calibration; wavelength calibration; wavelength

standard panel; hyperspectral sensor
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Fig. 1 Flow chart of spectral calibration based on re-

flectance standard panel
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Fig. 2 Measurement system for high spectral resolu-

tion reflectance of wavelength panel
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Fig.3 High spectral resolution reflectance of wave-

length panel
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Fig. 4 Contrast measurements of wavelength panel

and diffuse reflectance standard with Field-

Spec  UV/VNIR
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Tab. 2 Comparison of spectral calibration results of FieldSpec
UV/VNIR using doped reflectance standard panel

and monochromator scanning method

Wi PREIERE REMEINE PR

102 485. 53 485. 90 —0.37
103 486. 98 487. 40 —0.42
104 488. 42 488. 90 —0.48
105 489. 86 490. 00 —0.14
106 491. 31 491. 60 —0.29
107 492.75 493. 00 —0.25
108 494.19 494. 60 —0.41
109 495.63 495. 80 —0.17
110 497. 07 497. 50 —0.43
111 498. 51 499. 00 —0.49
112 499. 95 500. 20 —0.25
113 501. 39 501. 60 —0.21
114 502. 82 503. 10 —0.28
115 504. 26 504. 60 —0. 34
141 541. 31 542. 20 —0.89
142 542.72 543.70 —0.98
143 544. 14 545. 00 —0.86
144 545.55 546. 50 —0.95
145 546. 96 547. 90 —0.94
146 548. 37 549. 30 —0.93
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