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Research on the characteristics of strong linearly related
bands based on derivative of ratio spectroscopy

ZHAO Heng-Qian]’2 , ZHANG Li-Fu', CEN Yi', WU Tai-Xia', WANG Jin-Nian'"
(1. The State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and Digital Earth,
Chinese Academy of Sciences, Beijing 100101, China;

2. University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The spectra of mineral powder and mineral rock were compared and analyzed. A quantitative inversion based
on DRS was performed on powder mixtures of plaster and allochite to extract the strong linear bands of each component
separately. Combining with the absorption characteristics of endmember minerals, the distribution characteristics of
strong linear bands on the reflectance spectra, the ratio spectra and the derivative of ratio spectra were discussed.
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Fig.1 Comparison of the spectral of mineral powder and solid
rocks (a) plaster, (b) allochite
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Tablel Mixing formula of mineral mixtures
T REW BEW2 RAEW3 RAW4 BEWS Bawe RaW7
aE 5% 10% 30% 50% 70% 90% 95%
ZHEA 5% 90% 70% 50% 30% 10% 5%
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Fig.2 Reflectance spectral of endmember and mixtures ( nor-
mal: main absorption characteristics of plaster; bold: main ab-
sorption characteristics of allochite)
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Strong Linear Bands of Plaster
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Fig.3  Strong linear bands on original reflectance spectral
(a) strong linear bands of plaster, (b) strong linear bands of
allochite
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Table2 Strong linear bands derived from mixture of plaster and allochite
Rank 1 2 3 4 5 6 7 8 9 10
Wavelength/nm 1437 1436 1438 1739 1738 1435 1439 1740 1741 1445
RMSE 0.00825 0.00869 0.00904 0.01001 0.01026 0.01073 0.01093 0.01112 0.01117 0.01150
Plaster Rank 1 12 13 14 15 16 17 18 19 20
Wavelength/nm 1857 2354 1774 1856 1434 1444 1440 1737 1441 1442
RMSE 0.01223 0.01230 0.01315 0.01324 0.01331 0.01336 0.01337 0.01357 0.01358 0.01385
Rank 1 2 3 4 N 6 7 8 9 10
Wavelength/nm 1738 1739 1857 1434 1737 1740 1433 1736 1741 1435
Allochite RMSE 0.01515 0.01549 0.01627 0.01644 0.01701 0.01712 0.01727 0.01757 0.01761 0.01774
Rank 11 12 13 14 15 16 17 18 19 20
Wavelength/nm 1432 1856 1436 1858 1735 1742 1864 1437 1855 1494
RMSE 0.01832 0.01838 0.01859 0.01919 0.01965 0.01988 0.02013 0.02054 0.02059 0.02060
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Fig.4 Strong linear bands on ratio spectral (a) strong linear
bands of plaster, (b) strong linear bands of allochite
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Fig.5 Strong linear bands on derivative of ratio spectral (a)
strong linear bands of plaster, (b) strong linear bands of allo-
chite
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Table3 Characteristics of strong linear bands derived from mixture of plaster and allochite

Character of Original Reflectance

Character of Ratio Spectra

Character of Ratio — derivative spectra

Linear Band Range

Plaster Allochite Plaster

Allochite Plaster Allochite

1435 ~1445 nm  Near Absorption Valley ~ Smooth area  Sharp decrease,near 1

Plaster

1735 ~1745 nm  Near Absorption Valley ~ Smooth area Steadily increase,near 1 Steadily decrease ,near 1

Sharp increase ,near 1 Valley , negative Peak , positive

Increase , negative Decrease, positive

1430 ~1 435 nm
Allochite 1 500 ~1 510 nm
1735 ~1 740 nm

Sharp decrease
Steady increase

Steady decrease

Smooth area  Sharp decrease,near 1
Smooth area  Steadily increase,near 1 Steadily decrease,near 1

Smooth area  Steadily decrease,near 1 Steadily increase,near 1

Sharp increase ,near 1 Near valley , negative Near peak , positive

Peak , positive Valley, negative

Increase , negative Decrease, positive
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