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Correlations among Bands
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4. Statistics = HES Y34

5. Real Time Processing 1> = HES YL

6. 6709 Landsat M=% 7Fe] A3 TAZS Foldh )

— Correlation Matrix

Band | 1 2 3 4

1.0000 0.8667 0.8065 -0.2146
0.8667 | 1.0000 0.9104 O0.1443
0.8065 0.9104 1.0000  -0.0053
-0.2146 | 0.1448 -0.0053  1.0000
0.3533 0.6203 0.4380 0.6613
0.6964 0.8215 0.7035 0.2533
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7. Add 7 = wES Zest1 SPOTxdm 7S 718t}
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10. Add 7 = W =S Zest1 IKONOS.xdm 7S =7}

11. Real Time Processing > = HES SEFYTH
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zke] ge BAE A

— Correlation Matrix

Band | 1 ‘2 |3

1 1.0000 | 0,9835 |0.9410
2 0,9835  1.0000 0,9735
0.89410 0,9735  1,0000
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13. File &5 2 2~EE dropdown AUt}

File : | SPOT.xdm
KOS, dm
=l Ge|SPOT.xdm
#
I P

@ File Information

~

= =

| @

Band Statistics

File :
Band |1 |2 |3 \4 \5 \s
- General File Information Min 39.0000 | 19.0000 0.0000 0.0000 0.0000  0.0000
# of band(s) & Max 255,0000 | 255.0000 | 255.0000 202.0000 255.0000 255.0000
# of GCP(s) o Mean  |58.2855 |44.5333 |35.0304 72.9310 52.9463 327719
# of ROI(5) o 7.3047 9.0439 16,9205 26,2129 24.2292 16,8272
# of Class(es) o
File Size 7887 KB (8,076,342 byt
Projection UTM Zone 16, Morthern
Datum NADE3 — Cowvariance Matrix
1= Selected Band Information =l |2 |3 |4 | : |6
Band Band 1 HRG2 | X51
Compression Info Tied mage Pyremid(TTP 1 |53.3582 57.2581 99.6844 |-41.0953 |62.5338 |85.6056
Image size 913 % 1179 2 |57.2581 817913 |139.3231 34.3295 |135.9130 125.0183
Image Type Optical Image 3 [99.6844 |139.3231|285.3042|-2.3946 | 179.5727 | 200.2968
Sensor Type Unknown 4 |-410953 343295 |-2.3446 | 687.1175 420.3233 | 111.7278
Data Type Unsigned char(l byte) 5 62.5338 | 135.9130 | 179.5727 | 420.3239  587.0556  346.8400
Date No Information [ 85.6056  125.0183 200.2963 | 111.7273 346.8400 283.1540
LL Corner 454907.000000, 512864
UR Corner 477732.000000, 515811 | [ Correlation Matrix
pixel Size 25000000 x 25000000 | | [Band|1 2[5 [+ |5 s
Mull value Mot Defined 1 |1.0000 0.8667 0.8065 -0.2146 0.3533 0.8965
2 |0.8657 1.0000 0.9104 0.1448 |0.6203/0.8215
Histegram Zo.aoss 0,9104 10000 -0.0053 0,4380 0.7035
4 [-0.2146 0.1448 -0.0053 1.0000 |0.66180.2533
Zu.assa 0,6203 0.4380 |0.6518  1.0000 0.8507
6 [0.6965 0.8215 0,7035 0.2533 |0.8507 10000
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Principal Components Analysis
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1. PG-STEAMERZ 433},

2. Menu - Image Processing > PCA9] o2 4]

-STEAMER 3
i File | Tools | View Help

Tools and Utilities PE l = ] (=1 l =

New Image Processing r Geometric Correction :
Classification/GIS(Class) » Ortho Rectification ation
File M2 Map 4 Image Sharpening
DEM 4 Spatial Filtering
Mosaic/Tiling 4 Index Transformation
Vector Composer Radiometric Normalization
. Option Principle Compenent Analysis

Ta
3. Open = 5 wes 2Ysia Chapter09 74 2l 21+= landsatxdm 39S A&3le] ¢

4. RTP =F 5 WES Yy

5. Output Data Type< Short®= W7 3}1 Principal Components Index &5 12 |43}l
RTP =& 93Uk
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6. Principal Components Index &%-& 22 X]43}al RTP &< YU

7. Principal Components Index #%-& 302 #Astal RTP &5 S8 dYTh
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Eigen Matrixs 134Tt
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8. Show Eigen Matrix [ = wme Sh=

9. RE To]E7} Ro|%EE PCAMatrix 342 4715 =AUt}

[Eigen Value]
Band PC1 PC2 PC3 PC4 PC5
Value 1251.55 578.16 122.85 15.52 9.81
Percent 63.25 29.12 6.21 0.78 0.50

[Eigen Vector]
Band PC1 PC2 PC3 PC4 PC5
1 0.07 -0.25 0.09 0.72 -0.24
2 0.17 -0.25 0.22 0.42 -0.29
3 0.23 -0.53 0.67 -0.43 0.01
4 0.57 0.86 0.41 0.16 0.18
5 0.86 -0.08 -0.48 -0.26 -0.50
[ 0.38 -0.38 -0.31 0.17 0.76

[Degree of Correlation]
Band PC1 BPC2 PC3 PC4 PC5
1 0.34 -0.83 0.13 0.39 -0.10

0.65 -0.67 0.27 0.18 -0.10
3 0.48 -0.75 0.44 -0.10 0.00
= 0.77 0.61 0.17 0.02 0.02
5 0.97 -0.08 0.22 -0.04 -0.06
6 0.80 -0.55 -0.20 0.04

3] eigenvalue®] “Jt]A =
A71E BJAFUT B AE
FAE 1(PCH2 A 22te) 6325%=0lal A& Al 712 component’} AA] &
985 %A =S A T

10. OKE Z¥3gyr}.
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1. Statistics File to Save t3}d=}el A file name® = landsat_pca_infoS ¢ 23l3 Saved !

SEMERE] B
M zgEE
&osc
M EE D) - <G i ;
Y 02N -
T $AID: [Output Data File(*.sta) B

OF LR Az

W= 9] principal componentsE export ¥4 Th
- _
12. Save To File = HES St

13. File Name W ES T2 Save As #©] L}EF}W File nameS Landsat PCAZ &3}l
SaveE ZY 3Tk

oz ogoE
» [ 1 « PGS_SAMPLE Data 5.0 » Chapterdd PCA ~ [ 4 [ crapreros pca z2 o
Tdv  4EGH =~ @
- =S - o5
T EART| g = &
[ B CH2E2CE IKONOS.xdm XDM H
H 32 e Landsatxdm XDM A
[T OneDrive = SPOTxdm XDM
gl
ol BrOIEEE m
[ =t
&os©
= 428 -4 i :
TH O|Z(M): Landsat PCA -
Th2 B AID): | XDM File(txdm) -
~ £0 &7|7| HEHE)

14. Saves Z¥3Yth

15. File Information &g 54t}
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18.

19.

20.

21.

22.

SPOT data®] A& £

Open 2 & 122 283 SPOT.xdm ¥}

Output Data Types Short® ¥ 74 gt}

RTP E} 5 HES Y34

o

Show Eigen Matrix [E = wme

Zelghe.

E= dolEj7h Bol=5 PCA Matrix thapd=te] 24715 24yt

_ECA Matrix of [] "3 -

[Eigen Value]
Band PC1 PC2 PC3 PC4
Value 3629.48 2271.61 418.44 24.94
Percent 57.21  35.80 6.60 0.39

[Eigen Vector]
Band PC1 PC2 PC3 PC4
1 -0.08 -0.83 0.55 -0.04
2 0.69 0.22 0.36 -0.58
3 0.47 0.14 0.32 0.81
4 0.5%4 -0.49 -0.68 0.04

[Degree of Carrelation]

Band PC1 FC2 PC3 PC4
1 -0.09 -0.96 0.27 -0.00
| 2 0.95 0.24 0.17 -0.07
3 0.94 0.22 0.22 0.13
= 0.00

Cancel

OKZ ¥y}

Statistics File to Save W] 3}/d=}o| 4] File names SPOT_pca_info= ¢ 3}al Save

ek,

il
it
i)
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). « PGS_SAMPLE Data 5.0 » ChapterOQ PCA
-

e = -

>

M =

[0

AR
B oe=c
Haz e
[ OneDrive |2
|

=EUELT] m
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&os©

I sa=zzo v G i

Y O]Z(N): SPOT_pca_info

Al(D: |Output Data File(*:sta)

ey

& =0 8712

—
23. Save to File =

24. File NameS £

MES Y

31t} File name< SPOT_PCA=ZE g

H 31l SaveE

T =

)|l « PGS_SAMPLE Data 5.0 » Chapter09_PCA w |43 ||| Chapterog PCA Z4 pel
kel b « possa | __7]
e~ MEQ @
m &l o= =T LR 2=
[ gui=l-1=, IKONOS.xdm 2016-12-26 2F...  XDM A
EH zz ax Landsatxdm 2016-12-26 2F...  ¥DM A
[55] OneDrive = Landsat_PCA xdm 2016-12-26 2F.. XDM
M uE S SPOTxdm 2016-12-26 2F...  ¥DM A
= 201232
™ HEE
& os )
= M ES D) -« i '
I O|Z(N): SPOT_PCA -
Ihe! B AI(D): [XDM File(*xdm) -
= =5 57/7) e | [ sz |

25. Save®s ZEF}

26. File Information &<
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27.

28.
29.

30.

31.

32.

34. Statistics File to Save W }’JZ}oll Al File Names IKONOS_pca_info= ¢

IKONOS data®] A& &4

]
Open = = nES
Output Data Types Short® 7 g1t}
RTP B 5 wES Zegu
Show Eigen Matrix [ = wme

BE do]E 7} Ko%= PCAMatrix 3t ate] 4712 %=

r— —
) PCA Matrix of []

L

=

2] IKONOS.xdm 35S Aeste] Jur}.

tio

[Eigen Value]
Band PC1

Percent  98.14
[Eigen Vector]
Band PC1
1 0.66
2 0.61
3 0.45

[Degree of Correlation]

Band PC1
1 0.99
2 1.00

3 0.98

.

PC2

Value 15302.02 262.34

168

PC2
-0.65
0.16
0.74

PCZ
-0.13
0.03

PC3
26.98
0.17

PC3
-0.38
0.78
-0.50

PC3
-0.02
0.05

st A
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oju
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2 0]Z(N): | IKONOS_pca_info

I+ HAID: | Output Data File(*:sta)

« 20 58717|
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E P

—
35. Save to File =

HES ST

<[} « PGS_SAMPLE Data 5.0 » Chapter09 PCA
Ragl b < PGS savRL

Fg v 4EC
o 7wl 5 =
8 CI2EC IKONOS xdm 2016-12-26 @7F.. XDM
Bl =2 9w Landsat.xdm 2016-12-26 @%.. XDM H
[=*] OneDrive E Landsat PCAxdm 2016-12-26 2F.. XDMH
B HhE 5 SPOT.xdm 2016-12-26 @F.. XDMH
SPOT_PCAxdm 2016-12-26 Q7. XDM
- EHOIEE
N zzE
&os@
=M EED - i :
o o|E(N): IKONOS_PCA -
me a1 [XoM Filetxdm) -
- g0 877 [(mae ][ =z |

37. Saves YT}

38. File Information &

PCA W= 719 A

39. Menu = Tools and Utilities = File Information =2 % A&}, .
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oo o 1

(|} File | Tools | View Help

| Tools and Utilities

I ] Image Processing
Classification/GIS(Class)
Map

DEM

Mosaic/Tiling

Vector Composer

Option

Import Image
Export Image

File Information
File Tool

Band Composer
Resize Image
Mask Image

Flip and Rotate
Compare Images
Contour Manager

Band Math

40. Open = 5 yee 2Ysm Chapter09°] $1% landsat PCA.xdm 34S ¥ 3}
Yt

41.

42.

43 W= Fhe] A dAE &

 Correlation Matrix

Band | 1 |2 |3 |4

&

L=l I T I O R FYR O S Y

1.0000 -0.0065 -0.0083 0.0085 |0.0073 0.0053
-0,0065 | 1,0000 |-0.0171|-0,0133|-0,0209 |0.0032
-0.0083 | -0.0171| 1.0000 |-0.0427|-0.0180 |-0.0032
0.0086 |-0.0133|-0.0427 | 1.0000 |-0.0293 |-0.0124
0.0073 |-0.0209 |-0.0180 |-0.0293 | 1.0000 |-0.0024
0.0053 |0.0032 |-0.0032 -0.0124|-0.0024 1.0000

+

44. Add 7 = W ES Z€51 SPOT_PCAxdm 7128 AElate] uch,

45. Real Time Processing 1>

46. M= 7ko] A3

e

AL el
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r Correlation Matrix
Band | 1 2 3 g
1 1.0000  -0.0004 0.0027 -0.0029
A -0.0004 1.0000 ' 0.0023 | 0.0003
3 0.0027 0.0023 | 1.0000 0.0012
4 0.0008 0.0012

principal component 7+¢] ¥k #AZF wf¢- oFFFE & = AFUTh

.
47. Add =7 = W ES Z €51 IKONOS PCAxdm #9< Aeate] gyt

48. Real Time Processing 1> = HES YL

1,0000 | -0.0021
-0.0021 10000
0.0158

50. File Information & @54t}
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Appendix

EH WA : FAE B
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FAE wAe 53 94 9 AE7F diFE o 3 (multi-spectral) Ak k= SH
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24 F

Aol BAE 4 Qi ARE 37 W] RISTHRCB AT S Fajol),
el o) 9% ARE FHL B W] NTHE, A2EHL, ASFHLE 2
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A SAe AL Qe Sal T oA 9E AR 2 FA dage A

ot D %‘
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wol A Ao +A Hag
oA WEdAE A X A n Aok F F G gu Bt
Mg Avhs 2S¢ Qom, ot 2 F dael Ad fAE dge] Aus L3

0

w9ee oua,

oraL

¥ 19 (o)ol e A ZHNA 7tESS = 1 G4 A5E e, A=
2 W= 2 g ARE YA gk o7]dlA Al Eeldtal A" 2
%5 7H4etaL ol & AlFAR Folghal FEth

ol W, 2AH L HomA FHH U= BE FaES o] ANFAE Fol 79
A7l Aol 7hestH, BE st A ﬁr*%kol o] AIFAE Foll FIA #
o= AE MEE 8 AT = Avh olFA st A" el (d)ol e
ANFEE @doln, o] G4 M= 1 A5 W= 2 G4 A7 Edeke
R ARg ¥xFgsta ot

ET ANFAEE Foll Austes AR F5 7T F o, ol ARFAE Fol
ghal FETH o] W AT F3 ARFAARE Fo 92 ME 1 9 Ang e
2 Y Ame] Hatgkel why= A 3ol dnk

Aol e dYE A2FAE Fo FIE A= G4l (el vEd o olE
AT AR Qaoletn HET 292 B 4 @4 Aol gre] Fust Al
FAL Gl EFHo) 9ee 5 Yovl, AAE WS 1 GF ARG} WE 2
4 A7 I AR 95% ol el ALFAR ael T ok e
AFEE GBS EAsto e e 1 3 Ans e 2 I3 A8E BF 246}
= A-Fol Hlalste] oF 5%olste] Au ko] ATt #E 4 gt

ojAl HAl FAE BAS Fds= AAol dite] HdHEE v FAE BAS
WM=7E 34k 8 E(covariance matrix) o]y 5 A5 ) H(correlation matrix)$] L
¥ ] (eigenvector) 2} I1+-*] (eigenvalues) S ©]-&3lo] P}

Fo1xl A gd A o diste] ool AS whSeke #9H x 2ZYANE 74z 1
fUEY LGAGT Bk FolW A Aol W@ AV} DHAS Atele
4L [Presss, 96] &9 4 A 4 #d EdS Fagit
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a2 20 el 9 AR erlel =S AT Aok o 44 AR WER F
b AEe 1o yERd viel Erh R 20w W= T4 dERREH O ALE
WhA o LHUEE e

¢

ALTT

TEAh AERFH ARAVE AREE, afA9] A7) 2oR2 ALFAEE, ARFEE
TOoR = E} ut 5 o
we 9 715 ¥
AEZ
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7k 3Ly

(c) Landsat TM ¥ & 3
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ME 1| W= 2 | W= 3| M= 4 | W= 5 | WE 6
W= 1 | 138.90
M= 2 | 83.68 | 60.02
M= 3 | 156.62 | 117.72 | 260.16
W= 4 | 174.80 | 130.17 | 298.76 | 446.98
M= 5 | 324.46 | 256.45 | 588.17 | 816.15 |1715.46
W= 6 | 155.50 | 109.03 | 260.46 | 351.85 | 680.98 | 415.00
3E 1 29 4260 YERA G AR M= TR 9

21.17 2.07 42.22 |101.14 |2736.51| 133.43

=
Ho

W= 1] 0.63 -0.27 0.08 0.57 0.17 0.41

W= 2| -0.06 0.91 0.1 0.34 0.13 0.15

W= 3| -0.76 -0.30 | 0.13 0.41 0.28 0.25

R
=
)
Ay

WE 41 0.00 0.04 -0.92 | 0.03 0.39 0.02

W= 51 0.14 -0.02 0.32 -0.08 0.78 -0.51

0.02 0.05 0.14 -0.61 0.34 0.70

6
¥ 2. F10] vERH wi=3E FEAN E2EE AAkE 1

Ho
T
kI
o
=
vl

E 30| ofstwd ATl Al Y Arme] 90% AL wats xSk glow
AT, AR ® ATl 67] W= Al G ARIE A 9" A
Heko] oF 97% AxE A vk &
AA FAE e AdtE
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(b) H2F 4z A4 (c) A3

B
0x
RE
02

'

(D HazdE g4

1542, A24dE, 22al A3FAdEe] 370 44 A5 A 67 MEe Y A=
7F 7ML e ARG oF 9TnEs EFIT.
U

AlaL Ak
FAE B2 94 AR ARE fgFstod o), 44 A5 &4 g
217 (decorrelation stretch)o]ut ®13} <] (change detection) & ¢lsIA%E axzo= &

3
§d % 9tk
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