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Abstract: In recent years, with the rapid development of satellite, aerial and ground remote sensing data

sources and processing technology, significant progress has been made in the technical methods and applica-
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tions of remote sensing geological prospecting at home and abroad. In this paper, major satellite remote sensing
data, aerial hyperspectral remote sensing data and ground data are systematically reviewed. Among them, multi-
spectral images such as Landsat-8, ASTER and Sentinel-2 are the most widely used, and hyperspectral remote
sensing data of domestic satellites such as GF-5 and ZY 1-02D have covered most of the world's land area. It can
meet the demand of global mineral resources exploration data and show great application potential and social
and economic benefits. UAV hyperspectral sensors such as Headwall, HySpex and SSMAP have great potential
in lithology and mineral identification at mining area scale. Remote sensing technology has achieved good appli-
cation results in lithology classification, mineralization alteration information extraction, structure extraction and
remote sensing prospecting model. With the development of artificial intelligence technology, it will play a
greater role in remote sensing geological prospecting. At present, remote sensing geological prospecting still
faces problems such as weak ore information extraction and scale difference of remote sensing data in complex
landscape areas such as vegetated areas. In the future, further exploration is needed in multi-source remote sens-
ing data fusion technology, broader application expansion and artificial intelligence prospecting application.

Keywords: hyperspectral remote sensing; mineral exploration; lithology classification; alteration informa-
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TR . TR DRI 5 2 b X SR AT F 2 Y (Yao et
al., 2023) ., &SR B HLEE L 4 IR PH B A ] k-
T 2140 X ] (VNIR) 9 HL - BR A 2 A% A 9 B8 7 2 1A 7
JE P £ A DX (B (SWIR) 1 43 -4k 2l it 72, HAR RN
WA/ A LA A S S kL A R R
PITE VNIR 35 BOAEAE WS 5 25 2= BRI A /s 1 A
GBI T P AE SWIR 3% BE 2 200 nm 7776 R AE 1
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2250 nm A1 2350 nm fEFEIZWIPENIR, il A /H = A
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DI, A VS IO B A 3 | S PR RN o A R L e
F - 3 25 20 K (Van der Meer et al., 2012; F# MR 55,
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FU 3K B8 U5 A A4 5 B (Gu et al., 2015) o $
Befuit, TR A vT LA 43 ol 22 5 Boa: e ol
TERCE P2, DR R IR AR A B, (T AR Ok
R, TR OGS A M s s T R
HA7

(1) DR ZGIEEE

Landsat % 41 T &2 fil ASTER 102 K045 7 12 Jek b it
SN k) iz (R D, HIA A A 0 YRR
o B S £ A B, 3 T R Rl b SR 3 AR
A ANk AR 3 B 7 A R 59 (Van der Meer et al., 2012; [
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Tab. 1 Parameters of major multispectral remote sensing satellites worldwide

TR ZF TREFEE HEEE (pm) ZFESHFHE(m) THHE (D FEBEHE
Landsat-1~ 3 0.50~1.10 80 18 4
0.45~2.35 30 16 6
Landsat-4~5
10.40~12.50 120 16 1
0.45~2.35 30 16 6
Landsat7
10.40~12.50 60 16 1
%
0.43~2.29 30 16 7
Landsat-8~9
10.60~12.51 100 16 2
0.52~0.86 15 16 3
Terra ASTER 1.60~2.43 30 16 6
8.125~11.65 90 16 5
Sentinel-2 LYl 0.43~2.30 10/20/60 5 12
ZY1-02C 0.52~0.89 10 3 4
ZY1-02D 0.45~ 1.047 10 3 9
ZY-3 0.45~0.89 6 5 4
GF-1 0.45~0.89 8/16 4 4
GF-2 0.45~0.89 4 5 4
0.45~0.90 50 20s 5
GF-4
3.50~4.10 400 20s 1
] 0.45~2.35 20 5 6
GF-5
3.50~12.5 40 5 6
0.45~0.90 8 4 4
GF-6
0.45~0.90 16 2 8
GF-7 0.45~0.89 3.2 5 4
HJ1A/1B, HI2A2B 0.43~0.90 30 4 4
0.374~0.911 10 1 7
SDGSAT-1
8~12.50 30 1 3

K T AT 4 At T v S ) 43 HE R AU, Ay b 5 b Y
o 3 TR RS A AR i A ) S b2
HIE AR XS F5 K A o S R e = A B A
HZAE A (Van der Meer et al., 2012), P E 2021 4= k& 5
RO AT Frsk kKRR TR 15 (Sustainable Development
Science Satellite 1, SDGSAT-1)#5 73k T — & L s il f5
{¥ (Thermal Infrared Spectrometer, TIS), H: B £ 1%
(3B L Rz 73 HER (30 m) . KR 9 (300 km) |
Bl (220~ 340 K) M HEN R U (0.2K@300K) 4
P, TE A PR SR 7 Ay T B R N T T .

(2) L2 ot dds
OGBS S 7 BRHE(E D),
AP DR ) A b BT R RS E U SR TR ) El S4TESERESHEES e NES

M4 AR SCHE . LL3E [E Kk SR Hyperion i i A% 8% 4% Fig. 1 Image of GF-5 Satellite wide-field hyperspectral imager
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B, RAWBECEZ i R m I8, vaa .
W R BOTVE FARCHIE ST 35 T LAl (1
MRAE, 2023) o I 20 AFR, H FE LE DG TE TR SR

BUS T R (R AR A, 20165 IhA A A, 20204
PNFR A, 2022), [E7 TR i 15 i B s i O o 4 Bk
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Tab. 2 Parameters of major hyperspectral remote sensing satellites worldwide

TA TEEFER i (pm)  OEEAFER(nm) S EASHR(m)  BPHE (D B
EO-1 % [ 0.357~2.567 10 30 16 242
PRISMA KA 0.40~2.50 6.5/10 30 29 239
EnMAP & 0.42~2.45 10 30 27 224
ZY1-02D, ZY1-02E 0.40~2.50 10/20 30 3 166
GF-5. GF-501A. GF-5B G 0.40~2.50 5/10 30 5 330
HJ1A/IB, HI2A/2B 0.45~0.95 5 100 4 110~ 128

1.2 MZEENITIE R

56 [ 5§ A Mk HE S 56 %5 (JPL) T 1983 4 il Zh F 4l
A E5E— S LGOI ATS-1, 45 ik B M 25
GBI AR L, TR T R E IR BT It .
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£ 785 6% i T A (HyMap ) 11 7 [ 14 52 5 28 1% 0%
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BOLIEAL” (OMIS) A 4 =0 6 3% & AL (PHD) (F
HEE 2021),

AR, 3 T AL B2 /N i L A &
TR, AR R A A R R T RS T
[ Br I, 3¢ Headwall ) Hyperspec Co-aligned VNIR-
SWIR 6 i W% & 4t (400~2 500 nm, S 3 73 ¥ %
VNIR 6 nm, SWIR 8 nm) 1 J&i i) HySpex i Mjolnir
VS-620(400~2 500 nm, Jt:ii% 73 #F 4 : VNIR 3 nm, SWIR
5.1 nm) /& 5 % B AR 4R T T WS I 2T AN D B
H ] b 9 ) A T A OB A 7 Y SSMAP
BRAIHLAR w6 RGOS FEh 400~2 500 nm, H
VNIR X [a] 635 #5408 T 3 nm, SWIR X [H]{i T 8 nm,
IFLE T R R, S AR EAELANTES B, B
BTz N H ST A S
1.3 MEHE
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Fig. 2 Distribution of hyperspectral objects in alteration belt of the Asiha gold ore district in Dulan County,
Qinghai Province, with the scale of 1:100
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Fig. 4 Lithologic classification results of RI and SI index in western area of West Kunlun metallogenic Belt

(2) T2 [ R AR A9 25 1k 43 26

PEICE A 25 ) RRAE (22 RUBE SOMARRAIE . JL A 4
fiE . BEFRAE) 45, 8 5 G A 3 (R AR e . 1145 38
5 ) S AT 25 A M AT A T LSRRI AE (2017) R I B
iy X, v 2 ROEE 8085 ASTER Y (5 B ik
fFathad . 4005 (2013) 3 F & 25 ] 4 B K
WorldView-2 B4l Ko FoGe 1HR-AIE, G i I BEdk AT 1 5%
Qo PG, RS T AN R PR XS LR R R B, LSS T
% T, AR T A1 . Diaz 55 (2020) 51 %5 45 £
MY SCREAR T 3 R T AR 2 i SO IR T, FBUE T
AR A SRR Y SR R A M A, e SO T
YR RIS [R 26 R ) i 0 SO e AR S T
FRAE 5 HLAS % > 5 AL R 25 5 T A 308 8 4 2
BE, 20 B2 S WL (ELM) 5 43 7K 08 43 %0 2 i Fn e
RS S B BRI 25 RV AR 45 &, 2R R 2R
53 7 B bRUE ELM 5500 (0 RS B2 F0 ) 56 1 (2 2 58 4
2019; MFEERLEE, 2024) .

(3) FETFHLER 2 S a2

Masoumi % (2017) % 4 ASTER X045 19 06 1% . 5
FE R0 o B AR, R B AL A% K (Random Forest, RF) J7
AT T AP435 . Bedini Enton(2009) 3% i HyMap
BIL A8 R DT AR AN A% Bz 2= B 1 8 b IXC 1 Bk TR %
FrEAT AR, SR 20 22 W 4 Bk HyMap
SAR WA T Ab AT B2 DX A ok SE R 2 AR i i S b
SR AR VAT RS BEDEAY, UE S ML ) iR A 3L
P KREFAF (2018) 5 T VR 45 B 28 W 45 1S Y, 5T
T A EUREE T I TR BB 2 ) I AR A, SR e %2
2R R T A A, R R R . A )

o ZAFFEIEE . YIZRAEASERR G, B AT ar o 7
PAGE F TR WF 58 XA [ 2 2, i i/ % ke
FEl L 22 e 35 FH )38 R B Ak U vk
22 EBRTHUMTESRIEHERE

A il AR {5 B B0 AR RS 2 BT ML I SR
WAl AR {5 B SR O TR X R B R
SCORFIRCE5F, 2021) o 38 IR b ik AR 15 8 3R BUR: 28 J&%
Fow A v — T 2 TAE, AT DA T R Al
R, BAAR T2 N (T2, 2015; 5516 145, 2016; 1%
WA, 2021; HRKWIEE, 2024) . A0l AS (5 H 4R R
J7 WAL U B A . AL 4 B (PCA) L 6 A
(SAM) | R4 14 1l DL C & I (MTMF) | 1R 515 0T 73 fift
(1 5) , PRee 2 45 CIE 44, 2018; 515, 2020) .

Pour %5 (2013 )% FH HC A 25 #0382 5 43 43 A7 12 4b 3
ETM+Z G i 50HE , A R et b 35 A 1R 3075 A0 BE Hype-
rion = G TEEYE, HEEL T Lok PE W Bau £ X 4 i AR
o W E AF (2014) % A 3 B 43 43 #7 5 4b B Landsat
OLI 4 $ gk Yo 5 Y2 35 8., I FH e/ IRk i 20 o0k
M ASTER %5 I 2T A4 rh 42 B = BEAE B, FIr i
P18 V8 A T4 4 DX B 25 ok A {8, 5 B A7 ol A 3R] 5 R
WA B, Liu % (2018) R FHRE 1 5 & ek 8uis 5
SAST L2 = 6% £ 76 HOR 8 &M T 20" X gE 7 i
AR L, PR DG AR A ORI S AR K
BB mIS A gt B9 A, A sa,
S5 SASI MR 'E 15 i ek B 4938 & F X I,
HE S5 .
23 BRIGERM R R

1o TS AT AR L GOR GOGIE 7 WK, RREEHE 40



2250 A AR [ N AN It B R 189

ZRIfEE (GO,
EA. T30

23 [HHEREE R

plaiti )
Ol 1 55)

sigehe  JLATHIE
BOrik (LSS

l BT 2

23 [

Heitik
ik

RS

fiaS

"
Ju
*
H
i
il

il 5 23 1]

R

FREAIT

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05

BE5 SREREGITIBRARBEE(TE, 2015
Fig. 5 Roadmap of hyperspectral mixed pixel decomposition technology

TN M 220 Wy Ay, © 8 BT 7= S A A% R
Z—o AR, B 1L IRAHOR | B A 35 s AN
TR BRI KR, o G 1 AR W A AR 4R
SRR Ty IO T R

M T AR A A Z T YIRS, INZIRG
BITHZ ), USGS P EBE ETE — € B L EA RS
W3l Ve, PRI DA AR DTG T 2 7% T AR B AT Y
PEMCEE S o PV AE (2022) 38 3 M 7S 43 5 AR 4 oy B
A, FETaif R o B M aid g oot #0 2
n 4Rl AL ZS R AT 40T, A9 Hh ek v oo G th ek
RS GO, A I IX S5 AR S T 1 2

XIAE A 25 (2017) 76 H b i A0 FE 1 171 X
R FHALZS i YTl UG A, #EAT T G Sk AR )
TR, R B AR, PR TR P 1 I X
& W v O i R A 3 R A RE 1 2 HE R AE
({1 6) . Zhang 4 (2022) 2 T 3 > IR FE pft 48 [0 4 A A
Xof e R PE AL A e R A T R (K 7)

AP Sy IR R pH A R R,
G 2 W AE T8 i A o m] 7 2R (6] B 4, e LY 1)
H A = BT B N 4B Tschermak 5 4t JE

W=t Aatl, 2SS0 Y, Lok
T 2190 nm f# # £ 2220 nm(Van der Meer et al,,
2018) . Liu % (2024) F] H] ZY1-02D #5635 5 15 5%
& Y [ T M A 5 B S B 28 s B SR K
(18 8), It 1B K 5 LRl iy 6 R, e 2k
Fem St AR YIRS
24 ERHFRAIERIER

by J5T A8 1 55 LR TN A A 5 O T e A
P SR IBGH b BT A5 B, MK AT MO BBk, 25
G e, e 2R B WS EE R, IR T
JS 8 5 XA T . FRLAE 1983 4R, BRAE (1983) 5L |
JH Landsatl, 2., 3 B4 X Z2 06 1 X 64T 1 2R IR AL 3 A
PR, IFES G0 AR A AT L A BT . R EE AR
(2014) T Z2 B A [6) 73 B 30 1) 228 SRR AIE , %) 5 T 7 B
SR XHEAT T LRI AR R, JT AL R A
BT, &5 G & FhPORE E T A R X . Beygi 5 (2021)
5T ASTER %45, A A B LU AR % . B8 32 53 43
Wi G ff K], 764 B Kacho-Mesqal i 57 X i 3y
ARl I O S o Ve 1 B TR B s o )
FHOCHE o AR, T il Gk I 802 1 A 1 e A B



190 Wodb o H R

2025 4F

—1 -2 Bl -4 -5 -6 W -8 - -10:11 Q 3km

LA, 23880, 3.0 15 4 h

; S 6. TS SARERET

9.EMEHT T 10.PHATE:: 1LRFHT
El6 HM7A WL OAMKMIEF 4 X155 E (F SASI #FER) (XEKE, 2017)

Fig. 6 Regional distribution map of altered minerals in Fangshankou area, Gansu (from SASI data)
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Fig. 7 Alteration mineral map of Baiyanghe
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Fig. 8 Al-OH absorption wavelength map of Chagai porphyry copper belt, Pakistan
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Fig. 9 Metallogenic prediction map of Duolong area, Xizang
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