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Fig. 1 Emissivity spectra of rocks with different CaO content
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Fig. 2 Correlation of CaO content and emissivity spectra
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Fig. 3 Correlation of the CaO content and the

first derivative of emissivity spectra
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Table 1 Regression coefficients of models

Emissivity spectra

Model The first derivative spectra
ode 11. 28 pym 11. 23 pm 8.23 pym 11. 4 pym 10. 76 pm 10. 9 pym 11. 53 pm
MLR —2 720 2 635 33. 664 3732 —8 879 6 081 —5942
PCR —53.592 —52. 837 51.092 1587 —6 030 4146 —3 147
PLSR —54. 316 —52.043 51.17 3 530 —9 037 6 410 —5 220
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Fig. 4 Relationship between the real CaO contents and the predicted values by MLLR
(a): Emissivity spectra; (b): First derivative spectra
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Fig. 5 Relationship between real CaO contents and the predicted value by PCR
(a): Emissivity spectra; (b): First derivative spectra
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Fig. 6 Relationship between real CaO contents and the predicted value by PLSR

(a): Emissivity spectra; (b): First derivative spectra

TEAEAT SAH S BN S , Ud AR B 8 B T 2 EAH G M
W, ELA B i T 2k S . PCR RE78 F PLSR #7 85& A 4b

HHAA Z EAASCER UG I B .
XEF—B i e AR ) SO AR L ISR i A



5 11 4]

JeikeE S T 2943

R PR . Horh MLR BERSHT PLSR #8785 PCR BRI A
. BUNRCRAE R IR . HkE RBULTFARSE . X 3]
XFF =Btk . MLR BEAIFT PLSR A5 51 5 A A [F] fr) Bt
IR

4 %5

T T 23 T A7 [ AR AS 1) B A G RO 2y
AT T IXEEREA Y CaO 35 5 5 LA R I 3R 06 i
—BrUMEIE ISR R . ZEREM . I RO AL AN &
SRS SO AR A CaO [ & R ATTTY . MR A CaO

F i LA R FOCIE L Z 1] A B B0 BLOC R s 7R
10. 3~13 pm PIEHEN - A7 B AT 3R CaO B35 B8
MTFREAR . 28 2R AR A YU B 1T — o) S .

A JUFP BT g o] AT Xk 25 B @ A A AT T L
B Hrai REEW] . PCREAEIH PLSR A5 5Y 55 5 b BHOR il
o AE 2R 6 3% Kt X T — Bir i e . MLR RG2S A0
PLSR #5274 [, PCR R R4 TR 47

—LEEDEIE R 1 A BT A BE RS B CaO &5 4 1 B
RERE o — el Ak B Sy Al 7 A 194 TN JBE 5 R il el ok L
PRI 7 AR R BE 22 S W S 0 o A LU JBURR 2 5 3081 . —
Bt B S i B CR o

References

[1] TIAN Guoliang(HE ). Thermal Remote Sensing (FRZT 4% E). Beijing: Publishing House of Electronics Industry(At5%: BT Tl i
fit) . 2006.

[ 27 Salisbury ] W, D’Aria D M. Remote Sensing of Environment, 1992, 42, 83.

[3] LeeRJ, King P L, Ramsey M S. Journal of Geophysical Research, 2010, 115 B06202.

[47] Aboelkhair H, Ninomiya Y, Watanabea Y, et al. Journal of African Earth Sciences, 2010, 58; 141.

[5] GabraS, Ghulamb A, Kusky T. Ore Geology Reviews, 2010, 38; 59.

[ 6] Hecker C, van der Meijde M, van der Meer F D. Earth-Science Reviews, 2010, 103: 60.

[ 77 Cooper B L, Salisbury ] W, Killen R M, et al. Journal of Geophysical Research, 2002, 107(E4); 1.

[ 8] YAN Bokun, LIU Sheng-wei, WANG Run-sheng (EI#13E, X264, EW4E). Geological Bulletin of China (i ), 2006, 25(5) .
639.

[97] Ninomiya Y, Fu B, Cudahy T J. Remote Sensing of Environment, 2005, 99; 127.

[10] XIAO Qing, LIU Qin-huo, LI Xiao-wen, et al(} #, Mk, Z2/h3, %), Journal of Infrared and Millimeter Waves (£ 45 2 K
24)), 2003, 22: 372

[11] Ingram P M, Henry M A. IEEE Transactions on Geoscience and Remote Sensing, 2001, 39(10); 2158.

[12] ZHANG Liang-pei, ZHANG Li-fu(fk B 5%, #k57.48). Hyperspectral Remote Sensing (j5 Gii%1% /&), Wuhan: Wuhan University Press(i&;
DL BRBUREE H AR - 2005.

Quantitative Estimation of CaO Content in Surface Rocks Using
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Abstract

frared emissivity spectra. The surface spectral emissivity of 23 solid rocks samples were measured in the field and the first deriv-

The objective of the present paper is to study the quantitative relationship between the CaO content and the thermal in-

ative of the spectral emissivity was also calculated. Multiple linear regression (MLR), principal component analysis (PCR) and
partial least squares regression (PLSR) were modeled and the regression results were compared. The results show that there is
a good relationship between CaO content and thermal emissivity spectra features; emissivities become lower when CaO content
increases in the 10. 3~13 mm region; the first derivative spectra have a better predictive ability compared to the original emissiv-
ity spectra.
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