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Table 2 Main parameters of FLAASH atmospheric correction

LI 2R 28
A% H 39 (flight data) 2018-09-27 2018-10-31
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Table 3 Validation of the mineral mapping result

HyMap AVIRIS

LI DO CA HM MM LM MC EP FC SS KA NA GL DI NONE

LI 10
DO 16 1
CA 1 7
HM 6 1
MM 1 20 2 2
LM 16 1
MC 7 2
GF-5 EP 2 26 1
FC 5
SS 4
KA 25 1 1
NA 1 7
GL 12
DI 4 1
NONE 1 1 1 31

T E 1 #%=196/217=90.32%

B —LL; = A —DO; I i1 —CA s B4R 28 = B —HM; 828 5B — MM 528 = B — LM BE SR A1 —MC s S 75 11 A e 1 —EP;
BREEJEAT—FC 5 INAT—AM; K- LA —KA ; Na— BB —NA ; 506 A —KL; 47 —DI; O P46 3% H AR—NONE .
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Fine mineral identification of GF-5 hyperspectral image
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Abstract: Mineral identification, which is a feature of hyperspectral remote sensing technology, has been widely applied in geoscience and
has achieved remarkable application results in geological and mineral fields. With the improvement of spectral resolution, mineral
identification has gradually developed from the identification of mineral species to the identification of fine information, such as mineral
subclasses and mineral components. Fine mineral information is extremely important in applications, such as the prediction and evaluation
of mineral resources and geological environment indication. It directly affects the breadth and depth of hyperspectral remote sensing
geological application. Spectral resolution and mineral identification methods are the main factors in fine mineral identification. GF-5 has
330 bands at the spectral range of 350—2500 nm, and its spectral resolution is higher than 10 nm. Its ultrahigh spectral resolution provides
the possibility for fine mineral identification.

In this study, a mineral identification method was presented on the basis of spectral characteristic enhancement matching degree and
characteristic parameters by summarizing and analyzing the advantages and disadvantages of two commonly used mineral identification
methods, namely, spectral matching and characteristic parameters, and combining the characteristics of GF-5 hyperspectral data. The
proposed method was applied to conduct mineral identification in Liuyuan, Gansu, and Cuprite, USA. The mineral types and subclasses
were first identified, and then the information on sericite composition was reversed. The airborne hyperspectral data were compared with the
mapping results of GF-5.

The results show that the GF-5 mineral identification information distribution has a good consistency with airborne HyMap and
AVIRIS, and the average accuracy of GF-5 mineral identification is 90% higher compared with the airborne data. The accuracy rate, as a
holistic evaluation, only serves as a reference because of the relatively limited statistical data, uneven distribution of mineral information,
and the difference in original spatial resolution. The comparison results show that the proposed mineral identification method can meet the
requirements of GF-5 mineral fine identification.

Ultrahigh spectral resolution makes GF-5 advantageous in the identification of mineral composition information and distinguishing
minerals with high spectral similarity. The proposed mineral identification method based on spectral characteristic enhancement matching
degree and characteristic parameters can provide technical support for subsequent operational applications.

Key words: GF-5, hyperspectral, shortwave infrared, mineral mapping, remote sensing geology
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