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Chapter 8: Calculating Indices

Indices from MSS Data
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2. Index Transformation® W ES &
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@ PG-STEAMER 5.0
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9ol A4 (index)E AHEat= Wl dia)

i File [ Tools | View Help

E Tools and Utilities ! l = l =1} l
Image Processing 4 Geometric Correction
NeW  Classification/GIS(Class) > Ortho Rectification
File M2 Map » Image Sharpening
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Mesaic/Tiling r Index Transformation
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3. Index Transformation oA Open XDMFile & & HE

o
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4. Chapter8°l ¢l MSS19780805.xdm S Hedato] gy},

5. MSS19780805.xdm 2 Hth3} A7 Ut

(o5

6. Index Transformation 3325 3t A7}

= | ||

-8 X

I B

7. Index B]Z~Eo|A Landsat MSSNDVIS A €lgh},

Band Index

Index: |Landsat M55 NDVI |

Original Band: 3 |53 ﬂ

Original Band: 2 |Bz ﬂ
le1 =)
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£l - - [

-

#® Index Transformation - [MS519780805.xdm]

i File View Window Help

DB B 8 B M B

New OpenXDM Real Time SaveTo | Link | Show/Mide || Show/Hide |Show/Hide| SetSame | Tasseled
File  Process File | View  SyncMark |[ParameterPanel| LogBar |ViewWidth  Cap

Parameter Bar 5 23
Input Image
File Name: MSS10780805.xdm

Display Band ¢ 57 =
Band Index

Index Landsat MsS NOVD ~|

OnignalBandi3  [g3 <
OngnalBand: 2[5z <

Log Bar
[Sat Dec 24 09:32:52 2016] put image] Pixel 2087, 2551 ), Worid  498399.3574, S043536.5560 ), Value ( 10.0000 }

[Sat Dec 24 09:32:52 2016] [input Image] Pixel ( 2814, 3074 ), World ( 538832.3899, 5013704.7726 ), Value ( 11.0000 )

[Sat Dec 24 08:32.53 2016] [iput Image] Pixcl 2450, 3598 ), Worid 519115 5736, 48838728892 ), Value (10.0000 )

[Sat Dec 24 09:32:53 2016] [input Image] Pixel ( 3177, 2202 ), World ( 560545.9061, 5063424.4116 ), Value ( 10.0000 )

[Sat Dec 24 09:32:54 2016] [Iinput Image] Pixel ( 1927, 356 ), World ( 489284.0903, 5168664.3141 ), Value ( 10.0000 )

[Sat Dec 24 09:32:54 2016] [input Image] Pixel ( 2407, 516 ), World ( 516629.8917, 5159549.0469 ), Value ( 8.0000)

Ready 0,0 699763 8953, 5292549.0812

10. 23 el FA F HAE5S Y6kl LogBar FollA 4 s gy
- - - ol

_ax

@ Index Transformation - [MSS10780805 xdm]

Eile View Window Help

e =
D B = B =2
File Process File View Sync Mark |Parameter Panel| Log Bar | View Width

Parameter Bar nx
Input Image
Fie Name: MSS 19780805 xdm

DisplayBand: [5; &
Band Index

Index:  [Landsat MSS NOVI =
ongnalBand: 3 g3 -
ongnalBand: 2 [32 =

Log Bar 2 x
[Sat Dec 24 09:32:54 2016] [nput Image] Pixel (2407, 516 ), World ( 518529.8917, 5159549.0469 ), Value ( 8.0000 ) A
[Sat Dec 24 09:33.55 2016] [Output mage] Pixel 1498, 1395 ), World ( 4848388011, 51094150778 ), Value ( 0.5800 )

016] [Output mage] Pixel { 1135, 1904 ), World { 444122 0848, 50804118549 ), Value ( 0.6364 )
[Sat Dec 24 09:33:55 201¢] [Output Image] Pixel (902, 2413 ), Work! ( 420863.514¢, 5051408.8321 ), Value ( 0.6870)
[Sat Dec 24 09:34:14 201g] [Output Image] Pixel ( 1687, 1657 ), World ( 475611.1895, 5094489.1859 ), Value ( 0.5262) =
[Sat Dec 24 09:24:14 2016] [output mage] Pixel (2398, 1439 ), World ( $16215.5614, $106929.0857 ), Value ( 0.5273 )
« »
Ready 0,0 4358354783, 5303321.6607

Chapter8 - 4 © Pixoneer Geomatics, Inc.




Chapter 8: Calculating Indices

NDVIE Attt AHEE W= Folsiuzt?
NDVI kel 9=
MSs W= 542 3yt

11. Index 2 E0|4 Landsat MSS DVIS &gt}
Band Index
Index: |Landsat MSS DVI |
Original Band: 4 |B4 j
Original Band: 2 |BZ ﬂ

o1 =]

12. RTP Sp & HES FEFYnh

e Name: M55 19780805.xdm

Dageyend: [5

-
P e

Ongnal Bandh 4

Orignal Band: 2

Resdy 2178,1308

51145612569 1142000
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14. Index @ Z~EA Landsat MSS TVIS A #lslt}

Band Index

Index:  [LandsatMS5 TVI a

Original Band: 3 |53 ﬂ

Original Band: 2 |BZ ﬂ
o1 =

15. RTP S & WES P

Ready 103,99 37738 2083, 4T7L 000 1041588

TVI= &9 #h(negative values) S A AFY
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Chapter 8: Calculating Indices

MSS band ] Tasseled Cap Transformation

17. Index 2] Z~Eo|A Landsat MSSSBIZ A €lg ),
Band Index

Index: |LandsatMSS SBL

Original Band: 1 |B 1

Original Band: 2 |Bz

Original Band: 3 |B3

Ll Ll e 1] 1

Original Band: 4 |B4

18. RTP = & HES I

19. 23} el AAES S¥8tkal Log Bar FolA 4 ks It

@ Index Transformation - [MSS19720805 xdm] = | B |t
i File View Window Help o x
d o
B = -
DEe B E 8 B | OB B
i Mew OpenXDM RealTime SaveTo | Link |Show/Hide | Show/Hide [Show/Hide| SetSome | Tasscled
g File  Process  File | View | SyncMark |Parameter Panel| LogBar |View Width  Cap
Parameter Bar 2 x
Input Image
Fie Name: 1S 15780805.xdm Info...
DisplayBand: [5; &
Band Index
Index: [lendsatwsssear <]
originalBand: 1 [p1 -
ongnalBand: 2 [32 =
ongnalBand: 3 [53 =
originalBand: 4[5+ -
61
1
Log Bar
[Sat Dec 24 09:40:13 2016] [Outout mage] Pecel (2738, 2744), 'wwwz 355207649, 5032543,8545 ), Value ( 9.7560 ) &
[Sat Dec 24 09:40:13 2018] [Output Image] Pixel { 3407, 267" 572630, 036272.8274 ), Value ( 117090 }
[Sat Dec 24 09:40:13 2018] [Output Image] Pixel( 3348, 17 0864067968 ), Value ( 117090 }
[Sat Dec 24 09:40:13 2018] [Output Image] Picel (2028, 111680.9466 ), Value (804510 )
[Sat Dec 24 09:40:14 201¢] [Output Image] Picel 2207, 46512, 5140258.7390 ), Value ( 54,0580 )
[Sat Dec 24 09:40:14 2016] [Outout image] Pecel (1706, 1085, 'wwwmese 8888, 51270111685 ), Value (27.0470 )
« B
Ready 2164, 243 502783.6693, 51750734862 00000

20. Save to File |=H = WE2 23t} File Save t3447F LEFIE browseS 22

=

3Fil output filename® = “MSS_SBI"E UHFUTE Save:s =83 & XDM File

PG-STEAMER Tutorials Chapter8 - 7
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Information tH&3AE E54Y o}

21. Index B 2~EolA] Landsat MSS GVIE A &3t}

Band Inde:x

Index | Landsat M35 GYI »
Criginal Band: 1 Bl Lr
Criginal Band: 2 B2 LY
Original Band: 3 R3 A

23. A3} Gl M AAES S48kl Log Bar FolA J4 ks It

R Index Transformation - [MSS19780805 xdm] o L)

file View Vindow Help -8x|

e 2R 8| @ (0O A

en XDM Real Time Save To  Link  Show/Hide | Show/Hide |Show/Hide Set
ile  Process  File  View | SyncMark | Parameter Panell Log Bar

Sore Index
Index:  [deaties G )
Origesi Band: =
orgrsBand:2 6
orgnaBend:3  [p

orgralBand: 4 [B4

Ready 3868, 105 599949.1305, 5182945.7625 00000

24. Save to File H % WES 223k File Save E3ANAN browseE ek
output filename &= “MSS_GVI"E YAt} SaveE 2837 F XDM File Information
b atE EEuh

25. Index Transformation W335 254t}
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F =E 3 Merging) @4 .

26. Menu®l 4] Tools and Utilities] File Toolsg 41 ¥ 3T}t (Menu > Tools and Utilities -

File Tools).

#® PG-STEAMER 5.0
! File | Tools | View Help
E Tools and Utilities
Image Processing
: New S

Classification,/GI5(Class)
File g~ Map

DEM

Mosaic/Tiling
Vector Composer

Option

27. Open Input File 5 5 WE

of Siuth

28. Ao 2 o Ao A Index TransformedES A EI3}aL 9 EZ o o
o SBIE =Y.

Import Image
Export Image
File Information

File Tool

i Bar

Band Composer
Resize Image
Mask Image

Flip and Rotate
Compare Images
Contour Manager

Band Math

tio

[ R=X

£ 3}3 Chapter8ol &

MSS_SBLXDM 34 & Ald€ls)

91+ Band Name &

-
4 File Tools [MSS_SBLxdm] *

|

= | B | |

EcHIEA
=

@ B

2=y M55_SBL xdm

EI [#] Raster Band(s)
Colemsat

[¥ GCP set(s)

[#) Class(es)

Band name : |531

Data type : Float(4 bytes)
Image size : 4291 x 4027

Band type : |Ganeral Value j

Sensor type : |Unkn0wn ﬂ
Acquisition date : 3: 33 3:

Sun azimuth :

5un elevation :

’—
Center X :
Center Y :
Wave length :
Incidence angle : ’—
Gain
Bias :
Altitude : |-1
’7

Scene orient :

29. Import Band(s) from other XDM file

PG-STEAMER Tutorials
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30. Add FileS 83t}

-
% Select Bands to Import -

==

Impork I Cancel |

31. MSS_GVILxdm 39S Aeglste] g}

{ H‘ | « PGS_SAMPLE Data_5.0 » Chapter08_Indices

T — T | ]|

Fg~  g=h

o o[ EM): M3SS_GVixdm

og A Ee] EE]
GA199109285UB xdm 2016-12-24 27 XDM File 49,262K8
| [ ms5_6vixdm 2016-12-24 @7 _.  XDM File 89,661K8|
MSS_SBLxdm 2016-12-24 ©F...  XDM File 89,661KB
MSS19780805.xdm 2016-12-24 @F..  XDM File 89,661KB

~ | XDM File(* xdm) -

o

32. [MSS_GVI.xdm]Index Transformed S =3 3t}

33. ImportE 2}

-
&2 Select Bands to Import -

==

[M35 GVI.xdm]Index Transformed

1 (Total of 1) AddFile |  Import |

Cancel |

34. Save As H3F o] 43} ¥W MSS_SBL GVLxdm= M= A&}
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o

=
=

1
K

35. Open Input File =2 & HE 3}

AU,

7743 MSS_SBI_GVIxdm 3} A els}o]

36. 2] 9% 9o Index TransformedS A E5}al Q22 o 1= Band Name &
o] GVIE 8yt

B
~ % I
SSdZ2aa s i<ien
Bl MSS_SBI_GVI.xdm
= [#] Raster Band(s) Band name : IGVI
H 0 sl Data type : Float(4 bytes)
- W (G Image size : 4291 x 4027
- GCP Set(s)
- [%] ROI(s) Band type : IGenEra\ Yalue 'I
[ Class(es) Sensor type : IUnknnwn vl
Acquisition date : I H: 3: 3:
Sun azimuth : I
5un elevation : I
Center X : I
Center ¥ : I
Wave length : I
Incidence angle : I
Gain : I
Bias : I
Altitude : Ifl
L Scene orient :.I
|

37.5AVE [H & vEg 293y

38. Menu®ll 4] Tools and Utilities®] File Informations A®3Yt}t. (Menu - Tools and
Utilities - File Information)

-
##® PG-STEAMER 5.0 AENEE Gl wEm s e
{ File | Tools | View Help
E Tools and Utilities 4 Import Image
Image Processing 4 Export Image
0l : New L |
: Classification/GI5(Class)  » File Information rBar
File Mz Map 4 File Tool
DEM ’ Band Composer
Maosaic/Tiling 4 Resize Image
Vector Composer Mask Image
Option Flip and Rotate
Compare Images

Contour Manager

Band Math

39. Open 3 & BlE& E¥36taL Chapter8e = o] &gt}
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40. MSS_SBI_GVI.xdm 3¢S A€lste] )

41. View Scattergram  [B] % HE

tlo
iy
N
]
v
=

42. Skip Factor 2]~Eo|A 1& A&}

i#® File Information o e
2 EnoE b &8
File : [M55_5B1_GVL.xdm 5| || == s
X: |sBr - I™ View Histogram

- General File Information - v: [ont = Skip Factor : m
# of band(s) 2 T
# of GCP(s) o 2
# of ROI(S) o
# of Class(es) 0
File Size 175 MB (183,624,48(
Projection UTM Zone 16, Northe
Datum WGS 84

=l Selected Band Information
Band SBI
Compression Info Tiled Image Pyramid(]| o
Image Size 4291 x 4027
Image Type General Value
Sensor Type Unknown
Data Type Float(4 bytes)
Date Mo Information
LL Corner 379420.500000, 450
UR Corner 624007.500000, 472
Pixel Size 57.000000 x 57.000(
Null Walue Not Defined

43. Save = E HES Z93y.

44, File name= MSS_TasseledCap.bmp o2 ¢ H3}il Saves T8 FH T}

® Save scattergram

(&) [Ji « PGS_SAMPLE Data 5.0 » [Chapter08 Indices

gy M ED

T EAHHT|

B OeEE
SRR
=] OneDrive
=gl

m

=ELECE]

= zRe
& os

M 2B ) gla v

IHY OJS(M);  MSS_TasseledCap| -

oHe &4 D: BMP filer.bmp) 7

= =0 5717

45. XDM File Information 33218 &4t}
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Indices from TM data

ol AgolAE T™ HlolE 278 index® A4bah= ol ) vlgich.

[&

o

8b 1]

1. Index Transformation® WES &3t}

-
@ PG-STEAMER 5.0

i File | Tools | View Help
[ Tools and Utilities b | pm |

New Image Processing 4 Geometric Correction
Classification/GIS(Class) » Ortho Rectification o1
File Mz Map 4 Image Sharpening
DEM » Spatial Filtering
Muosaic/Tiling 4 Index Transformation
Vector Composer Radiometric Normalization

Optien
=

2. Index Transformation #¢]* Open XDMFile & % WES Zgch
3. Chapter8ell = GA19910928SUB.xdm S Aelsle] Gt}

4. Index @ Z~E°|A Landsat TM NDVIS A &3t}

—Band Index

Index : Landsat M55 NDVI LI

Landsat MSS NDVI
Original BangLandsat M55 DVI
Landsat M55 TVI
Original Ban: Landsat MSS SBI
Landsat MSS GVI
Landsat M55 SAVL
Landsat TM TVI
Landsat TM SBI
Landsat TM GVI
Landsat TM SAVL
SPOT HRV NDVI
SPOT HRV TVI
SPOT HRV SAVI
ASTER. TIR MCSST
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5. RTP =

=

=

HES S8

6. A3} FAolAd =4

@ Index Transformation - [GA199109285UB xdm]

i File View Window Help

D E s

Parameter Bar

Input Image:
DisplayBand: [57

Band Index

OngralBand: ¢ [p3

onignalBand: 3 [53

Log Bar
[Mon Dec 26 07:43:17 2016]
Vo Dec 26 074317 2016]
(Mo Dec 26 07.43:17 2018]
VMo Dec 26 0743115 2016]
Mo Dec 26 07:43:18 2016]
[Mon Dec 26 07-43:18 2016]

Ready

New Open XDM Real Time Save
File roces:

File

File Name: [GA199109285UB.xdm

eTo

E a8

Link | Show/

/Hide | Show/Hide |Show/Hide| SetSame Tasseled

View | SyncMark [Parameter Panel| Log Bar |View Width

Index:  [LandsatTMNDVI S

[Output Image]
[Output Image]
[Output Image]
[Output Image]
[Output Image]
[Output Image]

7 x

Pixel (1108, 1300 ), World ( 742536.2220, 3719006.4639 ), Value (0.5248 )
Pixel (957, 1058 ), Worid ( 736207 2058, 3725881.9603 ), Value ( -0.1149 )
Pixel ( 1054, 839 ), World ( 741252 9818, 3730720.2726 ), Value ( 0.5349 )
Pivel (1136, 852 ), Worid ( 743300.1661, 37314842166 ), Value: (02371 )
Pivel (1046, 504 ), Worid ( 740753 6359, 3741670.1372 ), Vialue ( 0.1461 )
Pixel (985, 737 ), World { T38461.853¢, 3735049.2888 ), Value {03400 )

792319.9088, 3777066.2112

Orignai Band: 4

Orignal Band:

7581970749, 3756949.0181

=513 LogBar Foll A =4 4h& Szt

S

Chapter8 - 14

© Pixoneer Geomatics, Inc.



Chapter 8: Calculating Indices

NDVIE Alitehs AR TM W=+ ol Y72
NDVI #ke] i 9]=?
™ Wi=e] 548 59y

8. Index B 2~Ed]A Landsat TM TVIE A €idi )
Band Index

Index: |Landsat MSSNDVI =l

Landsat MSS NOVI
Original BanqLandsat M35 DVI
Landsat M35 TVI
Original BangLandsat M35 SBI
Landsat M35 GVI
Landsat M35 SAVI
Landsat TM NOVI
Landsat TM TVI
Landsat T™M 5BI
Landsat TM GVI
Landsat TM SAVI
SPOT HRV NDVI
SPOT HRV TVI
SPOT HRV SAVI
ASTER. TIR. MCSST

9. RTP = & HES FHIYo-

10. 23 GollA 2 A=S Skl LogBar FolA A ghs Flghy )

8 index Transformation - [GA199103285U8 xdm)

file Yiew indow Help

D »ERS | @|0B

Mo Opea DW4 Res e SmeTa | ik | Showtice RTINS

Process _File | View | SymcMark Parameter Panel| Log’
Farameter Bar s x|l rn
ot imsge
Fletame: GATSi0338508 o~
DeayEd: o =
!
e e
e [dmte -
[ =
OngraiBand:3  [63 5|
=l
g =]

Log Bar

{Output mage] Preet

Ready 629, 64 726848 9912, 316247624 1026251

11. Index 2]2~EdA] Landsat TM SBIE A &3t}
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Band Index

tndex:  [Landsat M55 NOVI |
Landsat M55 NDVI

Original BandLandsat M35 DVI
Landsat M55 TVI

Original Ban Landsat M35 SBI
Landsat M35 GVI

Landsat MSS SAVI
Landsat TM MDVI
Landsat TM TvI
Landsat TM GVI
Landsat TM SAVI
SPOT HRV NDVI
SPOT HRV TVI
SPOT HRV SAVI
ASTER. TIR. MCSS5T

12. RTP & & ¥ES 3y

13, A% Gl FAES Yt

Log Bar ol =4

4% Index Transformation - [GA199109285UB xdm]

[

i File View Window Help

DS » @ 8| @ |

i New OpenXDM Real Time SaveTo | Link | Show/Hide | Show/Hide [Showyt
3 File  Process File | View SyncMark PaiameterPaneH Log Bar

M &

| SetSame | Tasseled
ew Width

Parameter Bar 2 x

Input Image
File Name: GA199109285UB.xcm
Display Band :  [57 e
[
Band Index
Index: [landsatMser ]
OrignalBand: 1 [p1 -
onignalBand: 2 [52 <
OrignalBand: 3 63 =
OnignalBand: 4 [B4 -
OrignalBand: 5 [ps -
OrignalBand: 7 [67 <
Log Bar

[Mon Dec 26 07:47.07 2016]
[Mon Dec 26 07:47:08 2016]
[Mon Dec 26 07:47:08 2016]
[Mon Dec 26 07:47:08 2016]
[Mon Dec 26 07:47:09 2016]
[Mon Dec 26 07:47:09 2016]

[Output image] Pixel (1101, 1080 ), World ( 742313.4050, 3725261.2558 ), Value (95.3193 )
[Output Image] Pixel (1030, 1053 ), World ( 740276.2209, 37260251998 ), Value ( 149.9338 )
[Output Image] Pixel (963, 1058 ), World ( 738366.3608, 37258978758 ), Value (223.4811 )
[Output Image] Pixel (1655, 1344 ), World ( 758101.5819, 3717748.1393 ), Value (828474 )
[Output image] Pixel (1816, 1813 ), World ( 762685.2462, 3704380.1186 ), Value ( 145.3887 )
[Output image] Pixel (1391, 2081 ), World ( 750589.4655, 3696740.6781 ), Value ( 107.8183 )

Ready 22,35

7169759276, 3746779.0130 67.9745

14. Save to File H & #BES Z&
output filename®2. 2 “TM_SBI"E ¢

s as E5uth

15. Index 22

gy t}. File Save
AHFYY. Save=

52t A browses Y3t
£33 ¥ XDM File Information

E A Landsat TM GVIE A eligt},

Chapter8 - 16
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Band Index

Index : Landsat TM GVI ﬂ

Landsat M35 MDVI
Original BanqLandsat M55 DVI
Landsat M55 TVI
Original BanqLandsat M35 SBI
Landsat M35 GVI
Landsat M55 SAVI
Landsat TM MDVI
Landsat TM TVI
Original Banq| andsat TM SE1
Landsat TM GVI
Original BandLandsat TM SAVI
SPOT HRWV NDVI
Original Band SPOT HRVTVI
SPOT HRV SAVI
ASTER. TIR. MCSST

Criginal Ban

16. RTP = 5 BES ZYdyr}

B A FAES 93813 LogBar el IA 7S AL

4 Index Transformation - [GA19910928SUB.xdm] i)
i File View Window Help -8 X
: ~ =
H = =
0D = o - = | B
i New Open XDM Real Time Save To  Link  Show/Hide Show/Hide |Show/Hide| SetSame  Tasseled
4 File Process File View = Sync Mark [Parameter Panel| Log Bar iew Width Cap
Parameter Bar 2 x it
Input Image
File Name: GA199109285U8.xcm
Display Band : [g1 )
Band Index
Index: [ancsaten <]
OrignalBand: 1 [51 <
Original Band: 2 52 =
Original Band: 3 53 =
N Original Band: 4 B4 -
OrignalBand: 5 [55 <
Il | ongnaiganci7 67 =
Log Bar 2 x
[Mon Dec 26 07:47:07 2016) Pixel (1101, 1080 ), World ( 742313.4050, 3725261.2558 ), Value ( 95.3193 ) -
[Mon Dec 26 07:47:08 2016] Pixel ( 1030, 1053 ), Workd ( 740276.2209, 3726025.1998 ), Value ( 149.9338 )
[Mon Dec 26 07:47:08 2016] Pixel ( 963, 1058 ), World ( 738366.3608, 3725897.8758 ), Value ( 223.4811 )
[Mon Dec 26 07:47:08 2016] Pixel ( 1655, 1344 ), World ( 758101.5819, 3717749.1393 ), Value ( 82.8474 )
[Mon Dec 26 07:47:09 2016] Pixel (1816, 1813 ), World ( 762685.2462, 3704380.1186 ), Value ( 145.3887 )
[Mon Dec 26 07:47:09 2016] Pixel ( 1391, 2081 ), Workd ( 750589.4655, 3696740.6781 ), Value ( 107.8183 ) (E]
<[ »
Ready. 0,0 7483612954, 3765877.6141

£ 3}l output

18. Save to File® WES ZY Yt} File Save U3}dAo4 browseE
AHEFY Saved Z8 3 & XDM File Information o 3}

filename2. 2 “TM_GVI"E ¢
A5 g5 4.

19. Index Transformation &< Y454t}
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TM Tasseled Caps =413}

20. Menu®l| 4] Tools and Utilities] File Tool< A ®3Ht}. (Menu 2> Tools and Utilities >
File Tool)

-ﬂ PG-STEAMER 5.0 - Viewl

EFME Window | Teols | Help

m E"\ Tools and Utilities 4 Import Image

Image Processing 4 Export Image
New  Open N F
Classification/GIS(Class)  * File Information n
E— -
File Manager Bar Map ' sl
= GA19910¢ DEM g Band Composer
Mosaic/Tiling 4 Resize Image
Vector Composer Mask Image
1 Option Flip and Rotate

Compare Images
Contour Manager

Band Math

21. Open Input File © WeES 2Ysn Chapter8°l 1+ TM_SBLXDM %<& A €ls}
of gyt

2

22. #o] 1% oA Index TransformedE A B3}l @ E% 9o 1= Band Name &+
o SBIE =3yt

File Tools | ¢

a X
SSH 3R @ B
- TM_SBL.xdm
E1-[F Raster Band(s) Band name : |SBI
O sEr Data type : Float(4 bytes)
=
[ GeP setls) Image size : 2192 x 2475
-[# ROI(E)
i [®] Class(es) Band type : |General Value =4
Sensor type ! | unknown -
Acquisition date : 3

5un azimuth : ,—
Ssunelevation: [
Centerx:[
Center Y : ’7
Wave length : ’7
Inddence angle : ,—
[

Bias:[
Ea—

——

Altitude @ |-

Scene orient :

(kg
i
R)
rm
o
il
)
o
A
vl

23. Import Band(s) from other XDM file

24. Add Files gt}

Chapter8 - 18 © Pixoneer Geomatics, Inc.
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& Select Bands to Import M

Add File Cancel

25. TM_GVLxdm 395 Ae3le] ¢y,

il

26. [TM_GVI.xdm]Index Transformed & ¥ 31t}

27. ImportE S FTh

& Select Bands to Import ﬁ

GVI.xdm]Index Transformed

1(Total of 1) Add File Import Canicel

28. Save As W3-Fo] @43t =W TM_SBL GVIxdm= A& AA&gco),

29. Open Input File & 5 HE
Y},

o

=
=9

ol

Fal A3 TM_SBI_GVIxdm 398 A els}o]

r

30. &) 9% J o)A Index TransformedS A EISL 2 EZ Yo 3= Band Name &
o GVIE 4H Pt
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SSd|ZFa

A% @B

El{z=h TM_SBI_GVI.xdm
= Raster Band(s)
-0 SBI
-0 GVI
[# GCP Set(s)

[# Class(es)

=

= =

31. SAVE

32. Menu°ll A Tools and Utilities¢] File Information=S A &g t}.
[Rrosmaverso © SN N B W 0

Acquisition date :

5un azimuth :
Sun elevation :
Center X :
Center Y :
Wave length :

Incidence angle :

Altitude :

L Scene orient :

Band name :

Data type :
Image size : 2192 x 2475

Band type : IGeneraI Value

Sensor type : IUnknown

Gain :

Bias :

T

MES Y3

|¢ File [ Tools | View Help

Tools and Utilities »
| Image Processing 3
Mew e
Classification/GIS(Class) »
File Mz Map '
DEM 3
Mosaic/Tiling 2
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

33. Open (5 & WES 238l Chapter8o & o5 g th

34. TM_SBI_GVLxdm %<

35. View Scattergram

Aeste] gy,

BES 23

36. Skip Factor 2] ~E°A 1& A8}

Chapter8 - 20
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n.

7

o |

EE EE E b &B

File : [TM_SBI_GVI.xdm

# of band(s)
# of GCP(s)
# of ROI(s)

# of Class(es)
File Size
Projection
Datum

= General File Information

- Selected Band Information

2

0

0

0

54 MB (57,649,600 b
UTM Zone 16, Morthe
WGS 84

Band Selection
X: |[SBI
Y:|evi

-

Options

[ view Histogram

Skip Factor [T =

Band SBL A
Compression Info Tiled Image Pyramid( 3
Image Size 2192 x 2475
Image Type General Value
Sensor Type Unknown
Data Type Float(4 bytes)
Date No Information
LL Corner 710918.250000, 368
UR Corner 773390.250000, 375
Pixel Size 28.500000 x 28.500(
Null walue Not Defined
|
< L ' (3
CAP | NUM |
37.Save [ € WES SEFYTH

38. file name®] TM_TasseledCap

[e)

=

23}

4% Save scattergram

=

*

SIOF

<« PGS_SAMPLE Data 5.0 » Chapter08_Indices

= OneDrive
L]

ENEEE]

A

]

M55 _TasseledCa
pbmp

= =0 =717

39. XDM File Information W3}4#E 25Ut

T™M d|o]|E Z5-¥ Moisture Contents= A4t

%1-

e},

40. Menu®l 4 Tools and Utilities ©] Band Math& 413t} (Menu - Tools and Utilities

- Band Math)
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.
€} PG-STEAMER 5.0 I . - . v

New

File Mz

{ File | Tools | View Help

Tools and Utilities
Image Processing
Classification/GIS(Class)
Map

DEM

Meosaic/Tiling

Vector Composer

Option

Import Image
Export Image
File Inforrmation
File Tool

Band Composer
Resize Image
Mask Image
Flip and Rotate

Compare Images
Contour Manager

Band Math

|
I “
Open/Add XDM File P
R s A

41. £s FYstn

Chapter8°l| 31+ GA19910928 SUB.xdm

42. Else &l 0.13929 * Bl + 0.22490 * B2 + 0.40359 * B3 + 0.25178 * B4 - 0.70133 * B5 - 0.45732
*B7E AEIUT (2Akek A4bAF Abolo = spacebars ¥ HEloF T
— Formula
If | ™ conditional
Then |

Else |59 *B3 +0.25178 *B4 - 0.70133 85 - 0,45732 =87

G =l=]=

Exp Ln Log 7 8 9 + *
1fx K2 sqrt 4 5 6 - /
Sin Cos Tan 1 2 3 ({ ]
asin aCos afan 0 -
Clear | Backspace |
43. RTP Sp 5 WES FEFYL.

44. GA19910928SUB.xdm %3} Band Math &< Hth3} A7t}
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45. Chattahoochee River2} Bobby Jones Golf courses®] soil moistureS 2131t}
7, FAA, A, 1529 soil moisture W ¢ +=?

{1

i
ol

46. Save to File = & ®ES 2t} File Save W3H¥AtolA browseZ 2
output filename .= “TM_ Moisture” & $1 = 3T} Saves S FUT

47. Saves ZY3t}

48. XDM File Information W3 AE D5}
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T™ H°]E] 2%-E] haze indexE AAHgH T

49. Else ¥ 0.84610 * B1 - 0.70310 * B2 - 0.46400 * B3 - 0.00320 * B4 - 0.04920 * B5 - 0.01190
*B72 AHFUTh (mAFeh At Abolell= spacebars Y H &l oF )

— Formula

If

Then |

Elee |4nn *B3-0.00320 B4 - 0.04920 *B5 - 0,01190 *B7

[ Conditional

< | > |e=|=>]==] =]
Exp Ln Log 7 3 ] + &
1fx X2 sqrt 4 5 3 - /
Sin Cos Tan 1 2 3 ]
asin aCos atan 0 o

Enhance Visible Region - MinMax - Linear
isible Region - MinMax - Equalize

[ Zoom 1:1 Wisible Region - MinMax - SquareRoot
;i Zoom In
; = o Visible Regicn - Gaussian95% - Linear
oom Ou
| Visible Region - Gaussian95% - Eqaulize
| Zoom Fit

Wisible Region - Gaussian95% - SquareRoot

Zoom Rect
. Visible Region - Gaussian38% - Linear

Visible Region - Gaussian98% - Equalize
Visible Region - Gaussian98% - SquareRoot

At i 7L} -

52. haze contentsS &<l o}

53. Band Math & 254tk
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Calculate Surface Temperature

ol A%olAE ETM+ Thermal dlo|E23E AXLES Asdats el sl w&
.

o % dolHE AT BT

& 8cl

—

1. Menu®l 4 Tools and Utilities®] Band MathE /1 ¥ 31t} (Menu - Tools and Utilities >
Band Math)

% PG-STEAMER 5.0 '

i File | Tools | View Help

E Tools and Utilities 4 Import Image L
Image Processing r Export Image
i Mew I !

i Classification/GIS(Class)  » File Information r Bar
File Mz Map + File Tool B
DEM g Band Composer

Mesaic/Tiling 4 Resize Image

Vector Composer Mask Image

Option Flip and Rotate
Compare Images

Contour Manager

Band Math

2. NASA A AAIg nEAS 21835t 2}Agk A2 Landsat user handbook & %313}
7] AU
(http://landsathandbook.gsfc.nasa.gov/handbook/handbook_htmls/chapterl1/chapterll.html)

3. Band Math #°]|* Open/ADD XDM File = HES 98U
4. AE&A7F B3k 9 Landsat 7 ETM+ Thermal W= 39S MEsio] Iy,
5. DN #t% Radiance #o 2 WAHS Ut #4412 olzfe} Z5UTh

L, = Grescale * QCAL + Brescale

which is also expressed as:

L, = (LMAX, - LMIN,)/(QCALMAX-QCALMIN)) * (QCAL-QCALMIN) + LMIN,
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el g Ao et g,

L

Grescale

Brescale

QCAL

LMIN

LMAX,

QCALMIN

QCALMAX

= Spectral Radiance at the sensor's aperture in watts/(meter
squared * ster ¥ um)

= Rescaled gain (the data product "gain" contained in the Level 1
product header or ancillary data record) in watts/(meter
squared * ster ¥ um)DN

= Rescaled bias (the data product "offset” contained in the Level
1 product header or ancillary data record ) in watts/(meter
squared * ster ¥ um)

= the quantized calibrated pixel value in DIN

= the spectral radiance that is scaled to QCALMIN in watts/
(meter squared * ster * um)

= the spectral radiance that is scaled to QCALMATX in watts/
(meter squared * ster * um)

= the minimum quantized calibrated pixel value (corresponding to
LMIN, ) in DN

=1 for LPGS products

= 1 for NLAPS products processed after 4/4/2004

= () for NLAPS products processed before 4/5/2004

= the maximum quantized calibrated pixel value (corresponding to
LMAX,)in DN
=155

6. Radiance 714& 9I3te] ofelst 2ol Slele guich

Forrmula
If
Then

[ ]Conditional

Else 0.037058322310650 * B2 4 3,199993309265137

Chapter8 - 26
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Axbel]l AFE3L7] €3 Bias ¢ Gain #2 header file o] AHX 7} S0 JH5Y
USGS ol 4] #|-&%2 Landsat 7 ETM+ Fast 29 2] ¢ * HTM.fst 3o A &+
A& & 4 AFYh

HEY L74
BlASES AND GaAINS IN ASCENDIMNG BAND NUKMBER ORDER
-0, 0000000000a0000 0. 0EEEZ23534667492
3. 1999398092651 57 0057055582281 0550
0. 0000000000000 0. 00A0000000a000
0. 0000000000000 0. 00A0000000a000
0. 0000000000000 0. 00A0000000a000
0. 0000000000000 0. 00A0000000a000
(. 00000o00000000 0. doooooodooooooa
0. 0000000000000 0. 00A0000000a000

K2
T =
ln(£+l)
L,

Where:
T = Effective at-satellite temperature in Kelvin
K2 = Calibration constant 2 from Table 11.3
K1 = Calibration constant 1 from Table 11.5
L = Spectral radiance in watts/{meter squared * ster * um)

K1, K2i= &2 Foixm obefe] w5 Farsial7] vhgyoh
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Table 11.5 ETM+ and TM Thermal Band Calibration Constants

Constant 1- K1 Constant 2 - K2
watts/(meter squared * ster * pm) Kelvin
Landsat 7 666.09 128271
Landsat 5 607.76 1260.56

11. Kelvin =% Altks #1ste] ofgof o] 99 & itk

Farriula

If [ ]Conditional
Then

Else 128271} In{666.09 (Bl + 1)

12. RTP =F & HEL ZFZ3Ur}.
13. Save & WES 2835} AT

14. AN €57 AME 317] Y93te] Band Math Zoll A Kelvin 2% A4l 39S oy},

%

15. obels} el 524 e,

Forrnula

If [ ] conditional
Then

Else Bl -273.15

17. Save & W ES Z8slo] A&}

18. AF7HA S AL H4e Bl ABE # Qov ofest ol YL W Py,
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Faormula

Chapter 8: Calculating Indices
If

[] conditional
Then

Else |1252.71] In(666.09 | (gain * DN + bias) + 1) — 273,15

20. Save & HE

|
iy
)
ol
o
2
2
N
o

21. Band Math &g 254t}
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Appendix
o224 Wi : A4 WS

| N
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U 4 (multispectral) 4 A e] 3 54 (spectral feature)= ©]-&3 AW F=
W o2 A 54 FA O gk X9 (indexes)ZA W Esk= 7ol Ut

Ao &9 AHE Uehlls AseA £3] AA8EHE A A A9 (vegetation index)=
dH 7 F2 Ao A A wEdA Z FS Bol H24 W=oA A2
e Hlte 3 5A4S o)&dts AF WS 7Y g ootk

A A gre] oo A o g Qo] SAT FAldd Wg AFE A AsiA = @l

N
G At Ak x| te] do ZHgel] gk - dEA Q1 A A o] I Qs
71 B3] ol g&E = A + NDVI(Normalized Differential Vegetation Index) =4
AZFe] FHET FS5E 2HYA Moo WAL o yX|7t Aw diglE Ho-A
M=o A o WAL oA=& Atk el Zbstar Qlvh. =, NDVI= tha3 o] 49

NIR — Red
NIR + Red

7] Landsat 914l F&= o] el MSS(Multi Spectral Scanner) A S o] &
o x5Eel Algte B ek

SBI(Soil Brightness Index), GVI(Green Vegetation Index), YVI(Yellow Stuff Index) S
o] o, o] MSS Al ZF WMo thg L9 741 E 7HA A e, 5
olE Aol e TM AINE A3 WHAEE AkE vk g

E 1°]% Landsat MSS9F TM, SPOT9| HRV & 9] %7%%”}4‘1 O 23 AA Al2=E
I FE s o] AtE H UHA] AFES Ak vERon, 13 1 2 Landsat TM
J4g olg3te] A As(index)el W@ F4ES hepc

NDVI =

+
o

o 9 o
)
2
fr
UZI
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A4

a
T4

NDVIMSS (Normalized Differential Vegetation Index)

(Band6 - Band5)/(Band6 + Band5)

NDVITM (Normalized Differential Vegetation Index)

(Band4 - Band3)/(Band4 + Band3)

NDVIHRV (Normalized Differential Vegetation Index)

(Band3 - Band2)/(Band3 + Band2)

DVIMSS (Differential Vegetation Index)

2.4XBand7 - Band5

SBIMSS (Soil Brightness Index)

0.332<XBand4 + 0.603<Band5 + 0.675<Band6
+ 0.262><Band7

SBITM (Soil Brightness Index)

0.33183%Band1 + 0.33121XBand2 + 0.55177 <
Band3 + 0.42514<Band4 + 0.48087*<Band5 +
0.25252<Band7

GVIMSS (Green Vegetation Index)

-0.283<Band4 -0.660<Band5 + 0.577><Band6
+ 0.388<Band7

GVITM (Green Vegetation Index)

-0.24717x<Band1 - 0.16263<Band2 -0.40639<
Band3 + 0.85468<Band4 + 0.05493<Band5 -
0.11749<Band7

K
t

L 215 9A9ME e 29 A4 AZ9e hetel AtE AFE] o
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(c) SBI &2t (d) GvI @1 &t

a% 1. Landsat TM 34 A5E o|&ste] AxlEE 245 AT 4= @ 99
Landsat TM <37ge] W= 3 JA4S HoFa glomn, (b)= NDVI 97, (c)= SBI 97,
a3l (d)= GVI F74S BHoFal vk
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