20 1 Vol.20, No.11

] = BH \ =
20184 11 /4 m®BE B M 2 Nov., 2018

Journal of Geo-information Science

GRS 3R SRR T, I R IR, S A, 56 S B4 3 T B AR A 18 Sl 2 45 JEL AR B e 4 87 PRI 5 23 [ ] M BR A7 JE B2 2412,2018,20(11):1644-1656.
[WuZC,YeF W, Guo F S, et al. A review on application of techniques of principle component analysis on extracting alteration informa-
tion of remote sensing[J]. Journal of Geo-information Science, 2018,20(11):1644-1656. ] DOI:10.12082/dqxxkx.2018.180195

FRATTEAREERMTEERNPRINARR
RERSRE IR XE SR B
L ZRAES TR M T S AR R I B S B SE 02, B 33001352, ZRAEEE T RS BRI 224 5, 7 51 330013

3. FRAEF TR A 87 I + i S 5200 %, A B 330013 3 4.4% Dol b 5t i R BF e e i I 5 8 5 S 0 B AR T 2 9 o o,
S, AT 100029

*,

A Review on Application of Techniques of Principle Component Analysis on Extracting Alteration
Information of Remote Sensing

WU Zhichun"*, YE Fawang’, GUO Fusheng', LIU Wenheng’, LI Hualiang"?, YANG Yi'

1. Key Laboratory for Radioactive Geology and Exploration Technology, Fundamental Science for National Defense, East China University of
Technology, Nanchang 330013, China; 2. School of Earth Sciences, East China University of Technology, Nanchang 330013, China; 3. Key

Laboratory for Digital Land and Resources of Jiangxi Province, East China University of Technology, Nanchang 330013, China; 4. National Key
Lab of Remote Sensing Information and Imagery Analysis, Beijing Research Insititute of Uranium Geology, Beijing 100029, China

Abstract: The principle component analysis (PCA) technique, as one of the common method of extracting
alteration information of remote sensing, is characterized by undemanding quality of atmospheric correction
images, easily realization, effective, and steadily i.e., and is widely used by geologists. Based on the number and
type of the input images and times of the PCA, this paper subdivided the PCA analysis into the standard
principle component analysis (SPCA), feature oriented principal components selection (FPCS), directed
principal component analysis (DPCA), the secondary principle component analysis and the principle component
analysis of different images, of which the FPCS comprise four bands and three bands principle component
analysis. Based on the above mentioned, every PCA and selection criteria have been systematically introduced,
especially for the Crosta technique of the FPCS and the software defoliant technique of the DPCA. Images of
TM/ETM+.ASTER are selected as examples to analyze the part of application techniques of PCA on extracting
alteration information of remote sensing. The results indicate that different PCA all are in favor of extracting
information of iron and clay alteration. The methods of SPCA, Crosta technique, modified Crosta technique,

software defoliant technique and mask or inhibition of interference information+PCA have been effectively
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applicated in the medium-low vegetated-covered area. In contrast, in the high vegetated-cover area, the principle
component of alteration information derived from PCA was adopted to conduct color composite. The resulted
color images were then visual interpreted to estimate the type and extent of alteration. Among these techniques,
the “Mask and Crosta technique”, the “Mask and software defoliant technique” and the secondary principle
component analysis also can achieve good results in the high vegetated-cover area. For areas characterized by
numerous kinds of interference information and complex lithology, firstly, it is practicable to divide the area into
several sub- areas based on kinds of interference information and lithology; secondly, different methods of
extracting alteration information should be proposed according to the features of every sub- areas; lastly,
synthesizing alteration information extracted from every sub-areas.

Key words: Principal Component Analysis (PCA); Standard Principle Component Analysis (SPCA); Feature
Oriented Principal Components Selection (FPCS); Directed Principal Component Analysis (DPCA); Crosta tech-
nique; software defoliant technique
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Fig. 2 Mineral spectral curves of iron alteration
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Fig. 3 Mineral spectral curves of clay alteration
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R, PC2 Fr & 5 B st/ b . @ 1) 5 A
SR 2N ASEAR I M AR i, Bl AR (F B 3240 TR
Sy THN , GRS ) ke
JE 1] FE B o BT B e RE , — TRk
AR TGRS BARm AR (E BB0E 2 ik,
Jy— 7 HER ATy i B AR AR (5 B 2 L 1k
I E AR AR B AR RE . 2 BB R —
AR B AR AR S SRR I B, 5 — N AR A
X I P I8 B, XA E A Tl AR A I8 3 2 S R A% 1A 3
Ko XFTEHA 2 W W e 555 S ) il A8 S8
15 8., 5 ) F2 A3 4 BT b o 32 o0 o3 i e 8 2

G153 AT S RE A Y i i B (R] () G 22 T AR AR
B 5, PC1 5 2 MM BHAR 2 IEAR R 1% F2 0
R 2 AN B MR R . PC2 5 24N BE R AR G
AR, AR S B i . Y PC2 5 HbRI AR S5
VA% Bt 5 TF AR OCHT, ol AR {5 B T PC2 Y s i
X, 75 A FRE(E X

HR PR AL T A F e A i AE SIS R AE , 7R LA 4R
& XA F§ PCA (TM3, TM1) . PCA (TM5, TM1)
PCA (TM5, TM4) & Uk A 1l 22 {5 ., PCA (TMS,
TM7) $EHU)e A i AR 7 fE A% B 7 a5 X A ol AR
PEBCBUR AN . BHERET IRERET | BRI Sk L
PhARE M) 5 AR B AE TML FILTMS i Bead i 52 5t
FRFEAFHRL, 7E TM3 AL ERAL A2 54 1) S S 6 o
Ta ek (K1), B ikiz H PCA(TM3, TM1) |
PCA(TMS5, TM1) 2 A B A5 L b 43 85 R Ak ol AR
{5 BMERE R R AR IR ZT AKX, S ok gl A Ak ik
) SRS A R T B I S A AR D
(F2) ., FERPELIMX, BIRASE H AL AE 5 4
FEA R B HAT S 2 W S 4, (BT TM7
B 38 % S LT o, e A T . R,
iz I PCA (TMS, TM7 )t xfi DA EAf X 43-Je £k AR
ES QLN ik

B0 A B 7 i DX [ 32 a3 o0 BT G R A AR
B ph AR S 45 B ), Frazer F11 Green X} 5 [1] 32
BT AT TRk, 4 i — A B L Ay
AT LA T s, B B LA BRI E Al AR
AR R B HE B AR AR R R Ik Be ik AT 05 4
Mo 107 VR F T HEGE 55 X A i AR {5 BRI,
W03 7 1 R A BT I R (Software Defoliant
Technique) . TM5/7 SEH X M AEBE AR S, IS E X
b R s e =) S N (B T Rl 1 A R
TMA4/3 I AE B AR B, A A I LA AR T i 52 A
IR T etk i A5 1) 52 2 . #F47 PCA (TM5/7,
TM4/3) Kb 3R, PC1 5 TM5/7 . TM4/3 L IEAHE, T8
RS R, PC2 5 TM5/7 . TM4/3 X 8 2 ANERAE
] 15 A7 5 A0 i, 2 e fb ph AR (5 B>, [,
PCA (TM3/1, TM4/3) .PCA (TM5/1, TM4/3) .PCA
(TM5/4, TM4/3) AT T HEHerf AR 7 25 DX )k
AR S A5 B R A R X Pl AR R AR
UM BE R B IR AR 5 B M HOR B85 5 1K
e AL S

34 ZRERD O
D INE S50 e o I o R Bk i e S e
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o 5 HA AR R AT 3 B BT, AR R AR
Iy HTARAT ) B A i e B AR (5 B 401 1%
BRRZ AN IR EWA 00T . — SR s TS
A EHE R KR AR AR ZAE B IR LT
LB FARRUE 80 0 BT RRAE 1) 2 32 A3 4 BT
FE M 2B AT A5 D iR R B AR S BRI
ANPRAR, R CHERSE 32 o T R DT IR R —
PRI L FRAK T TP R 0 il As (5 B R B 2, m]
DR E i T s SR 2 e
s B R £ B o v RO, K T R I Ak
B2 T ARE BARBUN H B . fEHAM BT,
— R — T L X LS8, T B LR O kA A
A —Fh k2 WA, A E B A REAARZ (S
BB R

i 52 ST B HEE  Crosta 328 . IR F 5
O3HT A IS R AL A I SRR P i
WES /R FE HEL 4 IR 7 5 4 i 28 AR G i B i A
IFA5 BN EF AP HBIIE . AR 55 BICSE XS (TMS+TM3)/
(TM7+TM4+TMI1) . TM3/1, TM5/7 ., PCA (TM1,
TM3, TM4, TMS5) &b B 3545 i 4k AL 1 A8 15 B 4
i .PCA(TM1, TM4, TM5, TM7) &b B AR5 (1 Y8 1k
PR B 3o S AN AR T R RS b,
BT HR A8 B reE BH L 207 X 5 4 i A G i il Ag
SRR . B EYE H (TMS+TM3+TM2) -
(TM7+TM4+TM1) . TM3/1, TM5/4 . TM5/7., PCA
(TM1,TM4, TM5, TM7) # B AL Bl AR 15 B =40
f# .PCA (TM1, TM3, TM4, TM5 ) 4 Bt 1% & Ak 1ok A%
5 B B/ T R R8T, AR T &R
TP AR, R T 55 AR S, A XU
Fa 2T VAR A Y b DX IO AR {5 S
WA B AT Y0 UE , $REU AR (5 15 B (b i As
W) B i 1A 80%

3.5 FREEKEBERS HH

ASTER S 44 1E 2.150~2.450 pm 35 N A 54
W B, HLA B0 10 0615 73 BE R BB A% X 4 Al-OH
(2.17~2.21 pm) . Fe-OH (2.21~2.30 pm) . Mg-OH
(2.30~2.40 pm) . X-CO;(2.30~2.350 pum ) 25 fih A5 24
AL, T TM  ETMHSEARTEIZ 0 BN AU 1B, 2
AEIR AR AL b AE K3 . ASTER S84 A] WGt
JLEN, AUA 2460 BE (ASTER1) FIZT G B (AS-
TER2) , sl /b i S0k B, i 5 6 I B iE & gk Ak il AR
WHPETR IS X N B, TML e B,

1E & 7] LA R #b ASTER 52148 9 A J£ . Honarmand
42537 i PCA (TM1, TM3, ASTER6, ASTER7)
PCA (TM1, TM3, ASTER4, ASTERS) .PCA (TMI,
TM3, ASTERS, ASTER9) fR 4 U1 H T AS R 4k Ak
AR A

FE [ — S AR I BRI AR (5 B, F2 0505343 B
X RAG R IE TR S B IE RN &7, AU I i s
GREVERL AL ERRI O], XFP5 K 25588 2 FhigAR
P AR (5 B, T5 B AR A T AR B A IE
BB SEAG A I B AR S48 U 0 B Bl S S e

4 45e

ZE LR, 3 R A B B G SRk AR A
B, BA X AR R E T B R AN i S T H
B ROR A N AR MRS DU I HOR ) 32 1 5T
TAEH TR o AR SCOMZ T AT T PR A0 B Fh 2
R 53, FEREAS [l b 57 2547 il 28 7 B AR IO ki
137 s, BRSSeF

(1) F B0 Fr AR H i A 52 AR 0 850 S Al |
TR ELSS A SO 53R S R A i
F AT BT RHAE 1) i 3 A B A ) 3
B IR AT A0 ATT A RS2 AR R B 32 B30 BT o
b, SORHRRAE 1) 2 35 04043 D 2 43R 2 R . 3
AN BCRFIE ) 32 B0 0T AT 4 AN BCRRAE ) i
BT

(2) TE LA R R X, AN TR 32 4340 B #0 T LAAR
U b PR BURAL etk AR {E B . AErh AR g 5
X, 2k H] Crosta H R it 1) Crosta FE AR L it
AR HERE AN G T AT B+ E S 387 4 7k mT LA
A RO PR B AR S A5 S . e AR i XA ol
A B ALK, 222 F 32 L343 Hr A2 LAY ol
5 B B i TR A B, B X s Rt
17 B 7 AT il AR ) 2 B RIYE L. 34k,
“HEME+Crosta BEAR” | HERE+HRVE BRIk &
A3 BT 45 T VR A e R A i DX B A b R
AR E R

) UM XN TG BRI R L kR 2
i, TR PE 415 B A PER SO 5T X R 4 B
TANIX o ARE RS /N XS B 7 0 R AN [R) A8 T
2 PR RS /N SR IR AR (5 B T A 1%
oAb BTk AT A — o R R L R A 4% X JE
A PRI AT S P RN
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