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ABSTRACT

This paper is an internship report for the Remote Sensing Principles and Applications
course design practice at the School of Remote Sensing and Information Engineering, Wuhan
University. The internship content includes applying ERDAS software for remote sensing
classification and thematic information extraction and mapping, feature index-based remote
sensing thematic information extraction using the Open Geospatial Engine (OGE) service
platform, and programming implementation of remote sensing image mosaicking using
Python GDAL library. Through ERDAS software, the application effects of supervised
classification and unsupervised classification methods in land cover classification were
thoroughly explored, and tasks such as geometric correction, image fusion, classification
accuracy assessment, and thematic mapping were completed. On the OGE platform,
extraction techniques for feature indices including vegetation index, water body index, and
building index were studied, enabling rapid and accurate extraction of thematic information.
Additionally, through Python GDAL programming, remote sensing image mosaicking
technology was implemented, advanced mosaicking algorithms were explored, and
mosaicking effects were optimized. This research aims to improve the application value and
analysis accuracy of remote sensing data, providing technical support for scientific research
and practical applications in related fields.

Keywords: Remote Sensing Principles and Applications; ERDAS Software; Open
Geospatial Engine (OGE) Platform; Python GDAL Library; Remote Sensing Image

Mosaicking; Land Cover Classification; Feature Index Extraction; Thematic Mapping
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B FAL R R G
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2.BHHEAG R AR EARE. LEBIR. BB, fRABEFAE TR R Bt

3FFSUMBBGERE: REAF Y], EEGERFTSMZIE, DR
AT B SE A

AIREBVE R IS . EICAE, DASRELE AP S

SHEMH LI BT 00 g O PDF Bl AbA% a0, DT ENETEZR SRR

T AL B BV s RS S, e wT DU R . FAEE R, 3R]
W T AE PRt d B RS

2.3 SLIPE

X — A TEGE N R IRAE A TR S ) ik F b B F ERDAS B3 AT 28 8% 43 2K 1 S B4
WS HIEMEED RS, b2 BS54 R 0 rEg “ 12597 28 (B
25 )5 4 b, FTIEBAE G BCR R IRA AIE RN . IR ABAEQEREX
BENEE (NHEXEENERESN2.2%) , Ut FHERBFEG T (B
RS MESN 2.4%) .

2.3.1 ERDAS IMAGINE 2015 GRS B

ERDAS IMAGINE 2015 #4235 5 EAN B T AREL IR E S, EHABIFAN
9, HPBa S HEIiX SRR https://blog.csdn.net/mrib/article/details/107354557 -

2.3.2 ¥t SPOT HEHITHH S LR EE

Je 28— ERDAS IMAGINE 2015 54 Hh ) — LU 3L A f 18] J2 4 1 -

SANEHE: SABERNIEAE MR — P BT R NI EEE 2 & 1,
T — R A AL AL 2D View #1-Open Raster Layer, #RJ5 #5478 . 23E
S >3 P FH R 08 R0 7 AR R B AT R S SO, 5 IIAE REAT S AR B R IR — 22 R B ik
R

K ZE: A AEMENEE, %% Remove Layer BIT], 7] PA#%{F Ctrl Zi%
JIANKZ8R f5—it &7 Remove Layer, SZILFEIB R ZAKE)ZE.

S B E st

G B SR PN . 1 55 i% $F File-Window-Add Views, %% Display Two Views,
ERERATH 7 A ASALIEL, BT LAFE 22 Contents H & LML (View) o AT LLEE
PR 32 AL H 43 ) i B Fit Layer To Window Kbt B E 4a i 2 b5 WS ESC P, A
A B A X RIH] .
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https://blog.csdn.net/mrib/article/details/107354557

HASANHTLEEGEIER $4E Arsdata/sp_ye.tif (SPOT PR H B &G
FERAEF . W EST IR A — NN TS i 2.3.2-1, A Recent A LR 2]
T, FTFBCE R AT S

Select Layer To Add:
File Raster Options  Multiple
Look in: |a examples V| . |‘=‘_‘F @ . @
(_dermappar oK
[C1 Objective
Cancel
Help
Recent ...
Goto ...
File narme:
Files oftype:  IMAGINE Image *img) o #* &

E2.3.2-1 JKHEE
FIFFSCERS, JEE W E Files of type JAH N HIEHE 427,
I R A/rsdata/sp_ycetif 25, B i 2 Contents 11 sp_yc.tif, E4¥ Fit
Layer To Window, FAJPASEILAHTAEIEIZE (K] 2.3.2-2) .

i URLIHE - ERDAS IMAGINE 2015

mlel - 3 - ollEm o -

Cr-HAAERBDBHS -

Famgd 2 2

&2. 3. 2-2 BRBREGEHE

467053.63, 380192320 (UTM / Krasowsky)

#2757 1) Home-Information-Metadata, .17 @ Elbr, fR4E ZdE

14



A/rsdata/readme.txt PTHEEEE (& 23.2-3) .

[ jm! Image Metadata (sp_yc.tif) = O X
File Edit View Help
= 8 Z \:—;‘ ‘& 1 o Layer_1 v T i
General Projection Histogram Pixel data TIFF Info  Properties
File Path: D:/@RE/ /X -_TF/A_-F BEXT/TRIH/S2E
: Layer Mame: Layer_1 File Type: TIFF
Filelnfo: | st Modified: Tue Jun1613:34:54 2015 Number of Layers: 1
Image/Auxiliary File[s) Al « File Size: 237MB
Width: 1501 Height: 1501 Type: Continuous
Block Width: 1501 Block Height: 5 Data Type: Unsigned 8-bit
Layer Info: e :
Compression: MNone Data Order: BIK!
Pyramid Layer Algorithm: IMAGINE 242 Resampling
Min: 0 Maw: 255 Mean: 126.767
St Median: 123 Mode: 114 Std. Dev: 45.050
AR RS Skip FactorX: 1 Skip FactorY: 1
- Last Modified: Mon Jun 15 10:37:20 2015
O (Fie)
Upper Left X: 450000.0 Upper Left : 3810000.0
Lower Right ¥: 465000.0 Lower Right Y: 3795000.0
Map Info [Pixel Center]: Pixel Size: %: 10.0 Pixel Size Y: 100
Unit: meters Geo. Model Map Info

Projection: UTM, Zone 49
Spheroid: Krasovsky
Datum: Krasowvsky
EPSG Code: O

Projection Infa:

Lower right x map coordinate

E2.3.2-3 MEHRLSLRRER
2.3.3 ¥ TM ARHFITZHERE R

FT 97 _EJ517) Raster-Spectral-Layer Stack, 41K 2. 3. 3-1, £ Input File B % FE left
BB, TERARRIGERFE MNP tf Z )R #RE sy Add, 6 SCAFR O img, X%
ERDAS IMAGINE # A B8 A i) $cdaks 3, ey OK BRI 4av i o [RIAF M4t right (1
BB FEA SR stack 7527 il

15



I Input File: (*1if} _ Output File: (*ima}
|left-7 tif v @ left_stack_1259 i v_;@?
Layer: 1 ~
{Ealrsdataftmileft-B 1 1) dHRARRHEEHE T T H
T BRIAN[T S AR R AR
afrsdataftr/left-7 1if{ 1)

It r

Add T Clear
Data Type:
Input:  Unsigned 8 bit Qutput: Unsigned 8 bit ~
Qutput Options:
© Union () Intersecti [ ] Ignore Zero in St
T Batch AO ...
Cancel Wigw ... Helo

2. 3. 3-1 MTMEEHAT S WB AR
Z 5 ZWBE R (FE BdE A/rsdata/tm SCHEYE TR ) W 2.3.3-2:
B eft 1.t
B eft2.tf
B eft-4.4f
B left-5.tif

B left-6.1f

B left-7.1f

B right-1.tif
B right-3.tif
B right-4.tif
B right-5.tif

B right-6.tif

B right-7.tif

E2.3.3-2 252 BE K XH
RS anE 2. 3. 3-3:

m left stack 1259.img

B left stack 1259.rrd

m right_stack_1259.img

B right stack 1259.rrd

2. 3. 3-3 XITMRAABGHEAT I B & AR B I U

16



2.3.4 BB Z IR stack HITJLAIRIE

SN 2.3. 3155 left stack 1259. img XfFE#AM:, T
Raster-Multispectral-Transform & Orthocorrect—Control Points (Uil 2.3.4-1) ,
SRIG I —ANE . R E DA fefE FRE P& D), #EEE T .

| i 4
| Raster Untitled:1 - ERDAS IMAGINE 2015 ey
Multispectral Drawing Format Table ‘I' IIl)—"El
Landsat4 Tv = | M Layer. - ) e . 3 E 8 |% control Points
i e Fm Nearest Neig ~ Lr;_| ﬁ ¥"‘ iy -
T™ False Col = | [ Layer_ ~ & Single Point
| ;
_ | |pixel Transparency Subset Spectral Count Pyramids & | Transform
W Layer_ & Chip~ Profile™ Features Statistics™ | & Ortho~ «® Check Accuracy
Bands . View Utilities Transform & Orthocorrect

E2.3.4-1 ITHFJLARIELE

2 P B 1 Ak B 22 IR IE 5 Polynomial (& 2.3.4-2) , &AW HE
HEZHIUA S EEHE AT DLk AR, Fean =R eR BB . FREETE MATLAB i I
PSR, EH A2 . ARG EoE, BOREA—EE L GR35
S B L RS R T VR B i i, AR, (245 mUBk 2 . I & I8, PSNR
HWA—EHm) ; ASFERMESRT B, RTEEEG SRR, BT8R, wf
BUOK 2 50 F )RR OB OR = B, BB B dhAR ok . RIS iA NAER C
T, —kEZWAA (1+1) X (142) =6 My ESH, FTEE/D 3 XNFEHA M.

Set Geometric Mode

Select the Model From: Select Geometric Model:
: SkySat RPC
Sy GOKTURK/RASAT RPC
() Saved Model asg RPC
Landsat

SAR |S inlhetic Ai erture Fladar
Palynomial

Projective Transform
Reproject

Rubber Sheeting
Spot

| 0K | Cancel Help

E2. 3. 4-2 &8 JUAIRRIERT FH FR R
SRIGIH R 2.3, 4-3 I E :
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D@ I P 2Naas oa A 22 G o

. GCP Tool Reference Setup

& Colect Reference Ponts From

© Image Layer (New Viewer)

Open Street Maps (New Viewer)
Bing Aerail Layer (Mew Viewer)
Bing Roads Layer (New Viewer)
() Bing Hybrid Layer (New Viewer)

") Vector Layer (New Viewer)

_) Annotation Layer (New Viewer]
GCP File [.gcc)

) ASCII Fie

7 Keyboard Only

Pomt #

1379.00, -3836.00

2. 3. 4-3 B LTRE TARE
B oRIEAEWE 2. 3. 4-47 & 2. 3. 4-7 FioR:

Collect Reference Paints From: |
© Image Layer [New Viewer]
() Open Stieet Maps (New Viewer) |
() Bing Aerail Layer [New Viewer) l

() Bing Roads Layer New Viewer)

_) Bing Hybrid Layer (New Viewer)

() Wector Layer (New Viewer)

() Annatation Layer (New Viewer)

() GCP File [.gog) i
) ASCII File i

() Keyboard Only

(L oKk Cancel Help

E2. 3. 4-4 HTHOK

18



-
Reference Image Layer

File Multiple

Lock in:| Y rsdata ; =

(C11_stack 0K

(12_geo_tans

(1 3_mosaic Leks

(1 4_pan_sharpen Help

(_15_subset

dtm

B sp_veti Recent
Goto ...

File name;  sp_vc.tif
Files of type: TIFF "y &

greyscale | 15071 Rows x 1501 Columns x 1 Band(s)

E2. 3. 4-5 E&FEsp-yc. tif, MidT0K. WEIRU, BRAITRIstack 1259. img) JLAAL B FH# 2
sp-yc. tif ) JLAALE

e
', Reference Map Information X

Cunent Coordinate Reference System:
Hotizontal
Projection: UTM (Zone 43)
D atum Krasovsky

Horizontal Units: meters

EPSG. Impaort...

| 0K | Cancel Help

E2. 3. 4-6 So70K

Parameters  Transtormation  Projection Apply ‘
- Reset
Polynomial Order: o=
Save
Laad CFF File S2iei
[ Cose |
Help

Status:  Model has no solution.

J

2. 3.4-7 HifiCloseERAEHEA X

%Eﬁ%iﬁ%eB%%EEE%w@@@%ﬁ(Mgﬁﬁﬁﬁ:E%ﬁﬂuwm
To Window FJ LLSEIIAE RN JZ, KA itizh, WML » A R RIZR AT g
o AE EE AR A5, 5. ZEFENL L i X3, JAAE
XA EEAERR . e ANEAT AEH AL A AR, oo X rl. BiseZ)a, #ME Cul ik
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HApA (F23.4-8) , %8G s L7/ Edit-Set Point Type-Check, IXF£ i & FO 42 il 1
(Control) AZfifa 5 i (Check)

Point # Paint ID > | Color % Input Y Input > | Colot A Retf. Y Ref. Type X Residual Y Residual RMS Errar Contrib. | Match
1 GCP #2 960,497 -3966,404 455589085 3799400.724  Control 0124 0.348 0369  1.584)
2 GCP #3 919.244 -3350.280 454627 539 3758615.003  Control -0.086 0,242 0257 1103
3 GCP #4 1037.777 -3888.126 457305 624 3801827.430  Control -0.041 0115 0122 0522
GCP #5 1076.248 -4004.874 458511.858 3798379.047  Check
GCP #E 950.484 -3878.632 455154,921 3802001.202  Check
3 GCP #1 826,903 -3631.481 451570.774 3809220853 Control 0.003 0.003 000 004
7 GCP #7 » » Control

B2. 3. 4-8 #AECtr1n] ARLEIEH [F B iR
KHPH—TF: —kZI0H (1+1) X (1+2)=6 MPESH, TER/D 3XFL A,
RNTTEZ RN K IRE, e 4 M, Bl A2 T A R R 2500
KB RAS 5 A A S 2, TR ARYESRE G 0™ A4 1 B A K S 8ok R 4
BRI IRIRE L

s EJ7 ) z#%%frfﬁ%%ﬂ}ﬁﬂ‘]** BEs it R e A B 2 SR AT E B
TR — DN RBUR R OF SRR KB RD B A% B B[R 42 f0 aT DU S B0

fER); M gﬂ%ﬁ%‘iﬁﬁ)ﬁ%%% R BRAE T DA N, 40 0A X, Y.
Total FIFEEE o ASIRSE S EORIBIRER 4 DEHIEAMN 2 M E i SALRZE (Total) 3
ANt 1.0000m.

N T AEE L RES BT M BOR [F] 44 R oA, TRIRRRATE Ctrl 223451 /A A A
ANE G B SAAE R (B 2.3.4-9) o FEREALAWERTEES R E GG,

Paint # Point ID > Colot X Input Y Input > | Colot X Rel. Y Ref. Type X Residual ‘' Residual RMS Enoi Contrib. = Match

GCP #1 1036.238 3713163 458332 765 3807176.207 Control

GCP #2 1162835 -3814.688 460138 647 3804173246 Control

GCP#3 1170560 -3881.190 460568.270 3802197.113  Control

GCP #4 1136.284 -4095.164 460239109 3795771.344  Control 0397
5 GCP #5 =g 1166.535 3839720 460355.420 3803437.026  Check 0151 0205 0.255 0342 0810
6 GCP #6 == 1094.115 4053881 [ 453082 340 3796987.140  Check -1.005 0187 1.023 1372 0.788
7 GCP #7 » » Cantrol

E2. 3. 4-9 AAFERBE SRR /AT N
2.3.3-10~2.3.4-13 7R 73X left/right_stack 1259.img #E47 JUARIAS B A% 1 fR) 42 1)
RS HE R
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Fisiarence. spol leit gec 42

Solve Geometric Model with Control Points Model solution is current Control Point Error: (X) 00781 (¥) 02197 _ (Total) 02332

E2. 3. 4-10 X}left_stack_1259. imgBk4T JLATHE BERE IE I H] SRR (0. 2332<1)

For PortiD Coor gt Y irput Coor et Y Rel Tige | XPesdsl | YResdusl | AMSEna | Comh | Mach
2 GCP#I na24y %0280 BEDWE WSO Conrdl
GCP 4 1037.777, 388125 70862 3B0EN.4N  Conral
GCP#S - 1076248 4o0ea7s SES1BE  JMIANT  Chack 0116 Q4 Qs 1in
GCPE = Bmen M. 55150921 800001 AR Check 038 008 0 07
5 GLP#1 25903 31 481 SIS0 FWBOLMESI Contd
7 CPa7 » » on
Model solution is current Check Point Error: (X) 02528 (¥)0.3482 _ (Total) 04303

E2. 3. 4-11 X}left_stack_1259. imgBk4T JLITHE R IERIRE SUREE (0. 4303<1)

21



right stack, 1258:mg - Mulipint Geometic Comrection a %
jow  Edit Help

e v 2¥RXaas @a [a

- Filsence: spoy_ighl_ges. 4 2 gos
e G todel with Control Peints

Poni b Color gt Coer Rl Typn | XResdsl | YResdil | RMSEmo | Comb | Makch
1 103511 a3 51 76T Cornel [T ao19 nos 0252
2 116335 %16.%6 440916 Corkl 027 0104 0 1405
3 117050 %8110 U 912 Corol 0263 a1 0w 1%
4 113264 09 164 SPATE 163 Cormol 004 aoi? 0047 029
] 1166535 o | JUUS1IN Chack
=] 1084115 e BN SNEE TESUN Ched
7 0 r Cool
Sclve Geometric Mosdel with Control Points Model solution is current Control Point €rror: () 0:1901 _(Y) 00738 _ (Total) 02039

E2. 3. 4-12 Xfright_stack_1259. imgit4T JLATHE AR IERI#E ] AR (0. 2039<1)

tight stack 1239.img - Multipoint Geometric Correction

jexNaasos Ma] 22 5=

Pani 8 Pan i »| Colw | g Yioga || colx Ret KReidal | YReshs | RMSEna | Conib | Mach
1 P 106513 L] 458295581
2 GCP H2 11613 W6 35 460208 260
3 GLP #3 1170560 3881190 G050 747
3 GOP 54 1136284 095 164 460269308
GRS ==} 18853 wno 460363 208 LE g 0253 0853 08w
GIP 85 = 1084115 Ars3en . =305 oz (s Qg4 1
7 GLP 67 » »
Compute Errar for Check Points GCPs changed since model solved. Check Point Error: 00 04107 (¥) 0.3586 _ (Total) 05453

F2. 3. 4-13 Xfright_stack_1259. imgHtfT JLTAE ERIERIRE SR E (0. 5453<1)
SRR EE R GhNEaE K. mii LA File, /RESBEFIINE 2.3, 4-14
NN
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Lim} right_stack_1259.img - Multipoint Geomet
File View Edit Help

Open Input Layer...

Load Input GCPs...

Save Input to Image Node

Save Input As...

Open Reference Layer...
Open Reference Base Map
Load Reference GCPs...
Save Reference

Save Reference As...
New External Viewer
Exit

2. 3. 4-14 FileSERHH BFRAILIATFE B R BEEKI TR
Hr, Save Input to Image Node ] AEfpi#e i (ZEiARIED R SIRAE CGE
AT “ORER” , AlHHL, ARZHIED ALK R, SIRITHRIREE 5 s3hdr b
% #: Save Input As 20/ il B E ) AR IRAF 214 Save Reference As
A AAME CEgrEFRED BRI SREERRfERI A . SREVEIIRAE, FETai
—IREAR T . NIREHWERE, {4 Load Input GCPs 1 Load Reference GCPs F A
HIET S

m B & , WE (& 2.3.4-15, FHEAZIG K/ Output Cell Sizes WE N 30),
Ml OK FH AR IEZ 51 img. H FFERI 7715403 left stack 1259.img.

[ Resample x 1
|
|

Output File: [*.img] Resample Method: f
8 Resample to output file? | & Cubic Convolution
(") Update Calibration
Calibration: Output Corners:
Curent Geo Model Polynomial L. 450845.000000 - LRy 459313.000000
Elevation Source: ) File @ Canstant () Elevation Librar, ULy 3810523.000000 = gy 3795182000000
Walue: 0.0000 S meters
From Inquire Box
Output Map Informatior: Output Cell Sizes:

Projection:UT M

Units:meters

Number rows:512

("] Snap pixel edges to

. 30.0000000000 = v 30.0000000000 = eat/Meter Lnit

+[29.0000000000 meters

++/29.0000000000
Mumber columns: 283

|| Force Square Pikels on Reprojection %

raster image

e 0.0000000000
v @

Recalculate Output Defaults... ) Ignore Zera in Stats.

Cancel Help

-2. 3.4-15 wESH)LMA &Eﬁmimgﬁéé}ﬁ

B Ji R X IR — s (18] 2.3.4-16) -
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Current Geometric Model

Save Changes before Closing?

2 E(N) g

E2. 3. 4-16 R EHRA TR IERIBE
FEVOSTE “B7, AREERAMTFE (K 23.4-17) -

Geometric Model Name:
File
Look iﬂ'i”ﬂ 2_geo_trans v £ | M
_] left_trans_maodel_1253.gms oK
j right_trans_mode!_1259.gms
Cancel
Help
Recent
Goto ...

File name:  left_trans_model_1253.gms
Files of type:  Model (. gms) vl % &
10 Files, 0 Subdirectories, 2 Matches, -2147483648k Bytes Free
2. 3. 4-17 {RAFJ AR IE AR R
NE R TR B B BB AR B AR E Sl RAE “2” (KE234-18)

X

Verify Save on Close

Save Input Points To:
E\code\python_code\whu_4_remote_sensing\rsdata\1_stack\left_stack
_1259.img

Save Changes before Closing?

2m BN EE

2. 3. 4-18 fR1FE LR RIS B
FFIRER ITVERT right B EBURBEAT JUAIRIE . SRS HERIEJE Y
left&right_stack_processed_1259.img S AR EFHEZHEE (K 2.3.4-19) , WREH
DR IR, B R — DN EBARHFAT UL, IR IERCRIE 2 AT LI«
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a s - p e - Ruster Untitled:1 - ERDAS IMAGINE 2015

) (EEIIEE @) - 2 - ol BT of -

Mmoo - HA<4mb BM S -

| 446801.27, 3800382.69 (UTM / Krasovsky) 0.00

B2.3.4-19 BEFJUATRIEMZCR, HRERZRER A A
BIRIEH 7 — I EE TR IR H 71
B E TN LA 1IE43 211 left/right_stack_processed 1259.img Al JL{A/ 45 1E
#1515 sp_ye.tif, 1EZMFT Contenes B IHHESNEIE T, 15
left/right_stack processed 1259.img £ sp_ye.tif ) L1 (& 2.3.4-20) ;
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Raster Untitled:1 - ERDAS IMAGINE 2015

Q-G [Ceaemmss- = [ wmwer

2 e -2 -al o -

dd  Link ~ hiiyas Smart | H HIIIIHO - HUA AEBPBMS -
Views® & Clear View ~ 2 % Contro

| 444564.65,3798424.15 (UTM / Krasovsky) 0.00

2. 3.4-20 FEMEFH SN TR IEBB|Hleft/right _stack processed 1259. imgHl JLTHZIE K]
H¥r® B sp_yc. tif

RIETEMA Blend fHR T H. HTXANTEARBEE, sd B Help, 7E
Search Commands % A\ “blend” , % Enter, {E47fllZ1f%] Blend % T H (
2.3.4-21) :

Roter Untitled:1 - ERDAS IMAGINE 2015

Help Multispectral Drawing Format Table

1® e :31 m :13, [ Blend.

blend ®
RGBE Intensity Mo Blend Histogram RGB
Blend Blend Blending Match  Blend~
Search Commands Page 8 results found. Displaying page 1 of 1.

2. 3. 4-21 f FiHe lpH I R T8 25 kB lend T L
s 4K Blend, B LAFTHF Utility #HOC TR (K] 2.3.4-22)
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Utility e Untitled:1 - ERDAS IMAGINE 2015

¥
« |2
-

2D View #1Trar

Wcfiiwls

E2. 3. 4-22 $TFUtilityMHRTHE
%4 77 1) Blend/Flicker/Toggle Z5 8 Rk T, ridh EJ7 ¥ Start/Stop, 7] LAfFEI#i L
IANWT INERARAL S BNASROR , T BEAS B8 I B AS & LA IE RS B (18] 2.3.4-23) &

K2. 3. 4-23 #Z/ AW ESASRCR, el F EMHG & T IE R B
2.3.5 AR EER

&

Mosaic

i%&$&_F 77 ) Raster-Mosaic-MosaicPro ¢~ ) , S 48HER T A, ¥
2.3.4 153 left/right_stack processed 1259.img #E NHH (& 2.3.5-1)
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DE W& maEEw 8« BNOCRIZaQaa"n ek, B2 N

right_stack_proce
g

left_stack_pro

Resample.  AMS  Oriine Exclude Areas [lumnation Equakzed Image Dodged
NN 00000 v

Entire NN 00000 v

Order Al Vie Image Name

1 v whw_d_
)

80956180 (UTM / Krasovsky)

E2.3. 4 EHEED

E
&

£
8

CES sk Jeuk

right_stack_pro d_1258.img

left_stack_processed_1259.img

¥ seamline Generation Options X

Seamline Generation Method

© Weighted Seamline Set

() Most Madir Seamline

() Geometry-based Seamline

Dides | Rl Vi Image Hame Exchade Areas lninsion

() Dverlay-based Seamline -

[ ] Don't Ask Me This Question Again

[ 0K | Cancel Help

28



E2.3.4-2 B EBEIRD (FEmVeigted SeamlineZEikil)

X BIRIESE “Weighted Seamline” , #RJG & BT H) fx , WHEAE
(Smoothing) 4k (Feathering) ([ 2.3.4-3)

E Set Seamline Function
Smoothing Options:
() No Smoathing
© Smoothing
Distance: 0.000000 = meters

Smoothing Filter: 33 Low Pass  ~

Feathering Options:

() Mo Feathering

© Feathering

Distance:  0.000000 < meters
[ ok J[ Ccancel | Help

E2.3.4-3 HEBEREFEFIE (Smoothing) K Pk (Feathering)
it B LR B ERREE (H2344)
E Image Resample Options

Grid Sampling Density:

% 16 Yy 16

RMS Tolerance: 010 2 Piels

Method:  Mearest Neighbor

Apply I Cancel | Help
E2.3.4-4 WEERXMTE
et K AT DUHAT BT DO (1 2.3.4-5)
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Color corrections can be done using lllumination Equalizing, Image
Dodaing. Color Balancing, Histogram Matching, or any combination
of these options. Specific areas can be excluded from statistics
computing using Excludedreas. When using two or more of these
options, they should be performed in the order they appear in the
dialog, from top to bottom.

Output Data Type:
Unsigned 8 bit

[ ] Exclude Areas
[ Use llumination E qualizing
| Use Image Dodging St

[ Use Color Balancing St

|| Use Histogram Matching

Pixel Value

0K [ Cancel |  Hep
K2. 3. 4-5 #ATE T EILAS
FH1, Output Data Type &1 HE AL, 41 Unsigned 8bit R~ i E& N 8 £
TerF 58 (bRt RGB B #%0, JEHl 0~255) ; Exclude Areas ZHEFRIX 1k, Set... 7
VFH PR B PR L X . (AnTs 55t KEISE) AZ 5PEIEORIEN St &, BRTGR
ARSI IR S5 R (BN I A s B XD S AR ke (A 21k
HHAMEH) : Use lllumination Equalizing (%8 I#7) . Use Image Dodging (B4 &
#%) + Use Color Balancing (t4%-F#) . Use Histogram Matching ( B /7 EIULEL) %5455,

s g A UL H R PHE AE R

QOutput File N

File Output Options

Look in:| &3 3 mosaic v rjl | ?E
&r] average_1259.img | oK
] feather_1259.img
@ overlay_1259.img Cancel
@ weighted_seamline_smooth_feather_1259.img Help
Recent ...
Goto ...

File name:  weighted_seamline_smooth_feather_1253.img

Files of type: IMAGINE Image [*.img) v [ % &

truecolor : 521 Rows x 452 Columns » B Band(s)
L 1

El2.3.5-6 FHBEBIEIILER
#iii B 751 Output Options A LAk B “Ignore Input Values” 4 0, B4 fl&15 211
B TEAENRE (B23.5-7) -
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Qutput File Name

File Output Options

(") Dutput a Common Look Up Table

Output: O 4l O Selected Cancel

lgnare Input ¥ alues: 0 Help

Output Background Value: 0 =

[T Stats Ignore Value: 0 Recent
Goto ...

©PRunNow (O Batch () Distributed

1
MiSID G3 Subblock Size
(") Do not produce empty output images &

&l2.3.5-7 #E “Ignore Input Values” A0

i @?ﬁ%ﬂﬁﬁﬁ%@ﬁiﬂz, i\ R7N s 1 s ol s ) fx BB ISP ES
Xk “Ria” &k (B23.5-8) :

E Set Overlap Function X

Select Function:

© Overlay

() Average
() Minimurn
() Mawimum

() Feather

[ ok || Clse | Hep
E2.3.5-8 EAEARKRKANBRT, FMEEBXEN “ME” BE
LR MESR G, REEZSHNEEEWATHR: Overlay (EH1) .
Average (°F3)) . Minimum (F/ME) « Maximum (H:R{E) « Feather CHfL, 7R
B XL AT AR D .
PEE 2R T UM IE (182.3.5-9~2.3.5.12) -
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E2.3.5-9 f#fWeighted Seamline®&ikiyl, FHAEH P (Smoothing) MK (Feathering) , A
EoRE B ok

E2.3.5-12 REFHERD, HFHFB (Average) , FEREBLABKRYT B HEHEN)
BT PRS2 R AE AT J U RS IR IS R 20 /RS 5 22 S 25 IR L, fE FHPIAE (Feather) 5-F
¥) (Average) T7VEMF 2GR R IEOH], AT (Overlay) #ERRIIZE R bl
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DA H— 26 PHEIRE, DRI EE 1B 58 ] Weighted Seamline #8iki21, FHAHH Vi
(Smoothing) FIFJ{t (Feathering) (/& 2.3.5-9) FrnIEEE R T RID I,

2.3.6 GRS

s EJ7 1) Raster-Pensharpen, &3 FHisg s (& 2.3.6-1) W — M7 54T 5200
A . IXUETTVAES R IB GG RS (Resolution Merge BY Pan-sharpening) H 5 F )5
A, BIERE 0 HER 14t (Panchromatic, PAN) 5214 515K 2 #E R 11) 2 %1% (Multispectral,
MS) S RE, AR R s E] o R A S B I FTA . Subtractive Resolution
Merge & TOGRERIE R, @ NP IRIGEEEEE (s, 808 , Jf
B HyE N2 1% ;. HPF Resolution Merge (High-Pass Filtering) 1 F 5y 8 % 25 12
WA E AT, HESMA 2 6% L Modified IHS Resolution Merge (£
R R - AR RS AR5 THS K 206215 ) RGB 75 [l #% 4 2| IHS =3 [H],
MatG8#aE s (D, HAR kR RGB K775, dud s 5 & 8 i N sn
B> Y61 2R B, Wavelet Resolution Merge (/NEAR#RFENA ) X 4 A Z ik G ot 4T
/NG R, AEAS R -y (IR S ) Fig Btk ml G, & mA4; Ehlers
Fusion /& H Klaus Ehlers $i& H () 5 (& L AR e () k& 5 7%, a8 I A9y B9 Dt 1% A 2 ]

55, Jd/>RE,; HCS Resolution Merge (Hyperspherical Color Space) ¥ £ Y iti 514 %
R AR, B EoEEAa, EHTEEIESIE; Resolution Merge

GEAARIE) FlREFR£ES 77 (W PCA. Brovey Z2#:4%) ; Projective Resolution Merge
BETHREARBNFE 75, Wi Br Rl e 0805 B B 200 236 . SLhrik
W — 7k TR A SRR e (RIERER SR RO RN K

{anage Data Raster | Vector  Terrain

& @ B
Pan | spectral  Mosaic Subset Ge

Sharpen~| - - & Chip~ Cali
Y &  Subtractive Resolution Merge _
& HPF Resolution Merge
&  Modified IHS Resolution Merge
&  Wavelet Resolution Merge
&  Ehlers Fusion

&  HCS Resolution Merge

&  Resolution Merge

E2. 3. 6-1 &R
FEFT TR & D R T B sl an i 2.3.6-2 s
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HPF Resolution Merge X
High Resolution Input File: (tif) Multispectral Input File: (*img) Output File: (img)
| sp_yc it | = EWEighte::i_:sem’nIine_esn v | B Ehpf_resolution_merge_ il =
J | 2 |
MNumber of layers 1 MNumber of layers B Type! [Unsigned B kit &
SelectLayer: 1 v Use la 18
e 1.35forlisto [:]Ignore Zero in Stats,
Cell Size: Cell Size:
> (10,00 o [10.00 »: [30.no v [30.00
meters meters R _3-00 =
Kernel Size: |7 Center Value: 48 4
‘Weighting Factor: 050 -5/ 0.35 ' 0.65
Less Crisp ore Crisp
2-Pass Processing 28
035 025 050
[o]8 Batch Wiew A0 Cancel Help

E2.3.6-2 EBEHNEE
YE3& L T HPF Resolution Merge A1 18 1] Resolution Merge FIRUCR (& 2.3.6-3.
2.3.6-4) :

Unttiack1 - ERDAS IMAGINE 2015

444043.71, 3806054,68  (UTM / Krasowsky)

2. 3. 6-3 HPF Resolution MergelI% 5

34



44618766, 379519277 (UTM / Krasowsky) 0.00

2. 3. 6-4 Resolution MergeffIZ(H
{£# A9 HPF Resolution Merge fE¥4 5 43 HEEE 11 sp_ye. tif S48 17 115 K2 58 i ol
2 IAE TM 2 G BFDEEE B, JERELF, bl 224 /E 5T HPF Resolution Merge
48 AT -

2.3.7 ®AGHY

Skt 2.3.6 £+ 2] hpf resolution_merge 1259.img B4, SR EIEEE LT

Raster-Drawing, 57 Insert Geometry H1ff) =, JT#4%:H AOI (& 2.3.7-1) .

2. 3. 7-1 £MHIA0T (IRAMHERLR £ %] KIRETEAOLD
2ol 5E e, AT LLA B ZE M Contents H ) AOI K2, Kk ## Save Layer As, ¥4
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il ) e BTV DR A7 9 AR Y a0i SO (] 2.3.7-2)

— -

File AQI Options

Look in: |a E_subset V! o 8 @

OK
Cancel

Help

Fecent ...

Gota |

File narne subset_area_1259.a0i

Files oftype:  ADI (*aoi) ~| % &

2 Files, 0 Subdirectaries, 0 Matches, -2147483648k Bytes Free

B2. 3. 7-2 {RIFLHIRIERBIVE B HL Y. aoi SCAF
S8 5 s 175 ) Raster-Subset & Chip-Create Subset image, {EF] 1 & 1 A EC & 41
~ (E23.7-3) :

=
|
|
Input File: (*img) Output File: (*img) |
” hpf_resolution_merge_ . =1 isubset_res_]ZSﬂ.\mg v| = |
|C]Snap pixel edge raster image a point |
i | shap to itz . 0.0000000000 |
| !hplﬁresulul\on,mergej v‘ =y . 0.0000000000 |
iCUDrdlnate Type: Subset Definition From Inquire Box
O Map © Two Comers () Four Comers
(O File ULX: 480§45.00 2 LRX 464375.00

ULY: 381000000 -5 LRY: 379518000

| 0.00 - 0.00
o.on v 0.00

Data Type:

Input.  Unsighed 8 hit

| Output:  Unsigned 8 bit v Output:  Continuous ~

Qutgut Options:

Mumber of Input layers b ([Clignare Zero in Output Stats.

SelactLayers: 18

Use a comma for separated listii.e. 1.35 ) or enter ranges
using & ™" ie.25)

| o) geten A0l Cancel Help_ |
E2.3. 7-3 AR E OMECE
s R 7 AOL. A4, TEFTHF I o 11 A AT LR Viewer (LI 22 1 AOTYE D,
B e AOI File R INENIRICRAE 1) .a01 LM (K] 2.3.7-4) -
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AD| source can be from a Yiewer or a previously se
Selectan AOl source:

() Mone

-::::V\ewer

0 ~0IFile

| Selectthe ADI File: (*.a00)

iE',.’mde,fpylhon_cndthu_4_remme_se iz

| &
[ Cancel

Help

E2. 3. 7-4 :ﬁﬁAom@

iy OK, sl di i A AN & 1 OK, 1847 56 5 #4145 2111 subset_res_1259.img
R A, ATRAEFERETHRCR (B 2.3.7-5) -

| 44834983, 378597275 (UTM/ Krasovsky)

2.3.8 JEEEHAE

S 2.3.7 {31 subset_res 1259.img, A

Raster-Classification-Unsupervised-Unsupervised Classification, 7E¥]FFf) & LTI R
M (E238-1, ERESEHKENG -
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Input Raster File: irmg)

|
I (
[|| subset_res_125¢ v! = | vg =

Output Cluster Layer [ ] Output Signature Set
Filename: =img) e .
| [ | 2

|unsup_k_means v @ | v| &

Clustering Options:
i Metka: © Initizlize from Statistics () Use Signatun

l Ok Meand of Classes 6 3

()lsodata

Initializing Options... Color Scheme Options...

Frocessing Options:

Maximum lterations: 10 -5 Skip Factors:

Convergence 09503 1

o
[ ] Classity zeros Add 141 teratic| T

OK | Batch AQl .. | Cancel Help = #*

F2.3.8-1 I ESRMEE
s H ) Initializing Options, 7] LA BWIAHA A E (8 2.3.8-2) -

LHUAE B

File Statistics
Initialize Means Along:
() Diagonal Axi
o Principal Axi
Sealing Range:
() Std. Deviations 1.00
© 2utomatic

[ Close Help
2. 3.8-2 BEREISITHAHAEE
Hrh, Diagonal Axis Rn#I UG ISME RVEEAE 2 A FO6E 1 264041, Principal Axis 3£
TN RS T MRIGE A IE S C AT PCA TAbER 5 SRR
il OK BW[IZ4T, 1847 BIBHEm] LA7E B 2.3.8-3 Fn B & & ILE AR 2.
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P e e S N
| Row Pracess Title Status Progress

| 1 eWwkspace

| 2/ |sodata subset_res_1259.img to unsup DONE - Click Dismiss to Remove 100%

3 lsodata subset_res_1259.img to unsup DONE - Click Dismiss to Remove 100%

|

|

|

i

|

| R

| Dismiss Cance Cancel All Select None Select All Select... CJPID | Close | Help
L

2. 3.8-3 IBATAES AL, LU & B I i (R 2
V#2233 7 AT 1 T R A B 492K . K-Means 1 ISODATA, #5843 Bl an & 2.3.8-4.
2.3.8-5 fi7n:

a~Gfe -2 ¢ -+ Raster Untitled:1 - ERDAS IMAGINE 2015

Home  MsnageData | Raster | Vedor Temain  Toolbox Help | Thematic  Drawing  Format  Tble s @
i mE 0R /7 DS @ @ 4 8 @8 = 4 @ b B O ® % &

Radiometric Spatial _ P3N Spectral Mosaic Subse! Reproject Check
k= - sharpent - = Accuracy.

Unsupervised Supervised IMAGINE pyperspectral Subpixel Knowledge  Zonal Change peftacue  Radar nterfe
Z - Objective - = Engieer Detection Express” - Analyst

Classification Change Detection

Utiities | Ther

Resolution

Contents R X 2D View#1:unsup_k_mesns_1259img (Layer_1)
2D View #1 [

= [ @ subset res_1250img
C Background

Retriever 2 x

466167.83, 3809561.91 (UTM / Krasovsky) 0.00

E2. 3. 8-4 K-MeansZr2KI IR R
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o Raster Untitled:1 - ERDAS IMAGINE 2015

919 | olmrmmle - 2 - of (EImEer -
o

P - HaCeERDDNS -

466077.44,3807052.50_(UTM/ Krasovsky) 0.00

K2. 3. 8-5 ISODATAZFKHIZR
1% File-Window-Add Views, 1%£#¢ Display Two Views, XFEFFTIF 1 224 A
K, ATLAEZEME Contents H& ILIMLE] (View) o BT LALE PRI BR8] 23 i) ade 4%
Fit Layer To Window ¥ B 246 15 21 B % o X]Lth?ﬁﬁlﬂillf”ﬁ“hy‘/\*ﬁ/iﬁﬁﬁ'] HR (K
2.3.8-6, /£ilijE K-Means 515 )45 5‘%, 7512;5 ISODATA 5% 145

Qua e -2 = Untitied:1 - ERDAS IMAGINE 2015

Tl - & - of [ EEIrmol -

THA<C<ED DA S

461392.10, 3807065.47_(UTM/ Krasovsky) 461392.10, 3807065.47 meters (UTM Zone 49(Krasovsky) 0.00

E2. 3. 8-6 il RK-MeansEiEHI4 R, EIZb%ISODATAﬁ{iB@%%
AIDVEE —FHERTLT 2. XERATNA 7 RIEDRE—F, wEM
ISODATA Itk F/MRAIEEHRZ 6. F52 |, ISODATA 535 E i ) K-Means 5123,
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W&t K-Means 5 LA ERVFSATRAE 22, GIFS5HK, Brilin FpR )|
ISODATA Hik i 25 F b i 2R B 2T K-Means L —FERTE, MR R ILF—FET .

1% F 77 ) Raster-Table-Show Attributes, B 47 B i 11745 21 ) L 8 B B F e %
Display Attributes Layers 7] LAfE T 77 % 21 H 30 ) £ 4 K i -

+ Untitled:1 - ERDAS IMAGINE ... Raster ‘ - o X

Rads2BEHR -2 e -
Home  Manage Data  Raster  Vector  Terrain

Toolbox

Help

Format  Table

Thematic ‘ Drawing

@ = Layer_1

Bu Nearest N¢ ~

g2 2

W Offset

R & & I

@ ®  Control Points

@  Single Point

Statistical Recode Subset Spectral Count Pyramids & Transform _
Filtering™ & Chip~ Profile- Features Statistics= & Ortho~ ©  Check Accuracy
Enhancement| View Edit Utilities | Transform & Orthocorrect
Contents 2 x 2D View#1:unsup_k_means_1268img (:Layer_1) Sndrx
=l 2D View #1 n %
[=} nsup_k means
E Undlassified
I Class 1
- B Class 2
B Class 3

[ Class 4

I Class 5
@ 3 Class 6
) Background

Retriever *x

|
282828 [
172783 I

453850.42, 3800683.73 (UTM / Krasovsky) ‘453850.42_, 3800683.73 meters (UTM Zone 49(Kras(‘ ‘ 0.00

2. 3.8-7 EE F T EEN XL BERBEHBER
LM SURPER P Opacity GEHIEE) , ESEHAR 0, FHSUR 1, ZAEm Al UKL
XA B B Al XA R R AR, SRR 20K Class Names A2y A TR. 1B
58 T ZJa, KRBT [ EEE R IR, ATRE 3 I — DR SR A 1 (K] 2.3.8-8),
XA R B R .
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E\code\python_code\whu 4 remote sensing\rsdata\é_unsup\uns
up_isodata_10_1259.img(:Layer 1)

Save Changes before Closing?

=(Y) &(N) s

B2, 3.8-8 REREANHEENBER
BRk, (E S R K B SIRE . It (F % £ ISODATA ik

ZHOCE, BERANTRECH 10 (K 2.3.8-9) :

Input Raster File: (*.imn.

|subset_res_1v | @& ||| V)@
B output Cluster Le | | [ Output Signature
_ Filename: (*ima) _ Filename: {* sig)

|un5up_i50da‘ v | @ | ~ l =

Clustering Options:
Mothog: @ Initialize from Statistics () Use S

() KMeafClasses 6 + 1010 %
© Isodatinimum Size 0.LMadmum SD: B.( v
Minimurn 40 Max Merges 1 =

Initializing Options...  olor Scheme Options

Processing Options:

Masxirnum 10 5 Skip Factors:
Convergence 0953 |

y S
[:]Classify zer Add 1 e 71w

[ OK ] Batch  AOI . Cancel Help @ *
K2. 3. 8-9 B ISODATAE KIS H AL E
miidi OK, #TH#itH A unsup isodata 10 1259.img , #] & EEIEHIRE, &K
PRI E T 10 38, Hodro B SR FL st g T A — kM. & Je FH ESCh A H T iR B ek
Class Names £ AL EIEFIZFR (K 2.3.8-10) , REMHHEHY (Recode) T.HKEIF
KM, Em—EEfEH Raster-Thematic-Recode T BT AR H A5 K E G TR (&
2.3.8-11) .
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T * ° ¥ Untitled:1 -

ERDAS IMAGINE .|

LY. s isodata 1

& Background

Retriever %

unsup_isodata_10_1259.img

S Bk B

Raster -
Manage Data | Raster | Vector Terrain  Toolbox Help  Thematic Drawing Format  Table @
i # 0 3} g §
D ®m e 3 0O0R /s BOS @ B o w ¥
Radiometric Spatial  Pan  Spectral Mosaic Subset Geometric Reproject Check (iassification Change = Radar | Thematic Scientific
- -~ Shapen - -~ &Chip~ Calibration® Accuracy Detection” Toolbox™ = -
Resolution Geometry Raster GIS
Contents 2 x 2D View!#1: unsup_isodata_10_1269.mg (iLayer_1) 5068 x
= @ m 2D View #1

Row Histogian Colo Red Green Bl
0 I [ 0
37 a0
0153 027
0416 o:
£ 0
028 0253
0565 (=2
o858 s
o831 047
o781 o
%5 0

[ ooy

) Ourclried
an T
0 1y
o3 1y
02 s
o 1chaion
o 1
o 1o
osw 1oy
osas 1
050 iy

451539.08, 3808549.74 (UTM / I 0.00
-, iE
2.3.8-10 PXClass Namesf=
Qs Q P - Unitled:T - ERDAS IMAGINE .| acter ] - X
Home ManageData | Raster | Vector Temain Toolbox Help | Thematic Drawing Format Table oK)
¥ 8B @3 0Q 7 DS @ = 0 ‘ =
Radiometric Spatial Pan  spectral Mosaic Subset Geometric Reproject Check (lagification Change Radar Thematic Scientific
2 - Shapens - - &Chip~ Calibration” Accuracy i Detection® Toolbox |
Resolution Geometry % Thematicto RGB !
Contents 2 x 2D View#1: unsup_isodata_10_1269 img (-Layer_I R ClaEE COIEiE laaasx
= 2D View #1 - —
Llineup odata i "
3 Background ¥

Retriever

&, Change selected
Class numbers
to other Class
numbers

Eliminate
Perimeter

Thematic Pixel Aggregation

Zonal Attributes
€ Matrix Union

% Summary Report of Matrix
£ Overlay by Min or Max

% Index by Weighted Sum
g ]

460415.00, 3808220.00 (UTM / Krasovsky)

460415.00, 3808220.00 meters (UTM Zone 49(Krasc| ]

E2. 3. 8-11 —EE#HRaster—Thematic-Recode TE A2 HAhH 5 K E 4 T E
SRJEFTIT Recode & H (B 2.3.8-12), fidhi Setup Recode, ¥ AH [FIZE 75 115 &
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BE—F (& 2.3.8-13) :
o S
!I

Input File: (" img) Output File: (img)

:unsu_p_isoda’ra_m v = ?IEZFCOdEED}’ThOH_COI v =
Setup Recode .. Data Type:
Input: Unsigned 8 bit
[JIgnore Zero in St Output: Unsigned § bit ~
OK Eatch Al '
Cancel Wiew . Helo _

K2. 3. 8-12 #4fTRecodefit B

\ Thematic Recode

W alue Mew Value Histogram FRed Green Blue Clazs_Mames Opacity
0 0 80  0.000 0000 0.000 Unclassified | 0.0
1 1 E3214.0 0,149 0.043 0.271 zhiliu 1.0
2 2 1301100 0153 0227 0,173 vinying 10
3 3 112017.0 0416 0,235 [0.392| city 1.0
4 2 288E88.0 [.369 [.455 (0. 293 vinying 1.0
] 4 144509.0 0208 0263 [0.831 changjiang 1.0
& ] 3382060 0.565 0627 0.431|zhibei 10
7 3 702530 [.659 0459 0,631 city 1.0
g 3 EE417.0 0.631 0467 [.694] city 1.0
g 4] 217627.0 0,761 0780 [0.624 zhibei 1.0
10 G 135319.0 0.925 0820 0.906| daalu 10

2. 3.8-13 MHSHIBTL: FAHFEIRAIKIME B KValueBiB—H
s OK, AREH AT E— &R OK (EEAZE S Setup Recode T, AR

PREEFEMD , SRIGHT S 3] unsup isodata 10 recode 1259.img, FJHHHER, nLLAEF
C e E S (K] 2.3.8-14), HAAFOA AL 1, 72 H S HEF i BT (K& 2.3.8-15):
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- = Untitled: 1 - ERDAS IMAGINE ...

Raster |

&M = 2D View #1

EYunsup isodata 1

O Background

Retriever

unsup_isodata 10 _recode 1259.img

Layer_1)

[y
Home | ManageData Raster Vector Terrain Toolbox Help ~ Thematic ~Drawing Format  Table L2}
r | o [ seaf] t P 2 P breosetent ] 0 i e a
+ Inquire ~ Copy 2~ % Pan
[ContentsMetadata oy \jersure = I Paste| I ;::e Reset 5o 151423 - viiiv v.z:,i View Sfﬂ':g'jd Roam
Information Edit Extent Window
Contents 2x 2D View #1: unsup_isodata_10_recode_1259.img SABRX

Rou Histogram Color Fed Green
il I i i
1 69214 I 0149 0083
2 418730 I 0153 0227
3 245667 I 0416 0235
4 144505 I 0363 0455
5 555633 I 0208 0263
Gl 139313 [ 0565 0527

45362542, 3795772.20 (UTM / Krasovsky)

Blue Opaciy.

7453625.42, 3795772.20 meters (UTM Zone 49(Kras(’

0.00

E2.3.8-14 BE&TRERY, HEEFEREHRA
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=] v ® S e < Untitled:1 - ERDAS IMAGINE ... Rostor

Home | ManageData Raster Vector Terrain Toolbox Help  Thematic Drawing Format Table Q@
B | o [5 seed o W PSP peiusttent ] o) 4 e =2

+ Inquire ~ Copy ® - % Pan
Contents| Metadata = = Fitto  Reset p Add  Link alize | yiew Scaleand Roam
s : Measure - Paste Frame . 2 151423 - Views Views®  Scale o Angler -
nformation Edit Extent Window

Contents 2 x 2D View #1:unsup_isodata_10_recode_1259 img (:Layer_1)

U Background

Retriever s

unsup_isodata_10 _recode_1259.img rx
Fiow Histogam Color Fied Green Blie Opasily
a | 0 1 0 0
1 63214 I 0 [1 1 1
2 418738 0.752341 0.752341 0752341 1
3 249607 I 0627451 012549 0341176 1
4 144509 o 1 1 1
5 556833 0.498033 1 0 1
& 139319 0.933333 0.503204 0533333 1

450112.21, 3802237.07 (UTM / Krasovsky) 0.00

K2. 3.8-15 EFHEHEZ 5 HIRERE

2.3.9 WBEHAE

$N2.3.7 151 subset_res 1259.img, & 7 Raster-Classification-Supervised-Signature

Editor, FTHn N5 mE (B 2.3.9-1) :

@ 0O +b & =L Z & V A

Class 8 > Signature Name Color Red Green Blue  Value | Dider

K2.3.9-1 Signature EditorH)FH
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Sl P L L _E 71 Raster-Drawing, A — ERRFFIGLHIRER , SRS il

Signature Editor & 17 [ *L o H (PR X S N3 Signature Editor H. FTIEHEM
XWX R R EN LY Z, I HEGRENME, o8 R ix — R X 1
A AR X g, RO AT R A BT AT

IR TE R — R FTAFEX 25, $%fF Shift X —RHYI T AFEX, il

=L A LKA SRR X XSS I, & 145 R R ILAE W2 43 Shift 12 X — i i
BAREXP T A2 )5 v LA BRI M4 4E Shift e - IX— 24 1 G FE X B 2 — 5]
(Class #) , i%F% Delete Selection, &I Bl Y45 SR ER -
EESER G, RATRRORE TH— 2 “ V7, XMy 2, X
FEJE 22— Lol B o R EE A T PLEH .
I ZAF B X R R4 R ] 2.3.9-2:

I} Signature Editor (signature_editor_1259.sig) — (] X

_— S S A

File Edit View Evaluate Feature Classify Help
@0 «b &L T MEA VA

Class # > Signature Name Color Red Green Blue  Walue Order Count | Prob. P | |H A FS

1 » zhiliu L] 0131 0.013 0.230 6 22 B246 1.000 v v v v
2 iy I 0.543 0.23 0.430 2 34 30724 1000 v v ¥
3 changjiang B 0197 0263 0848 15 47 37917 1000 v v v v
4 nongtian 0625 0.909 0.480 g 53 947 1000w v v v
5 lindi ] 0.454 0.622 0,33 10 74 18396 1000+ ¥ v ¥
6 luodi 0.975 0.831 0.996 16 a5 914 1000 v v ¥

E2. 3. 9-2 RAB[RIKREXEFELR
£ Signature Editor ¢ M % H 2 i, 7 LA Signature Editor & F1H File-Save As
EREIRE XS B .sig XHRIFRIAM . T IXFTIF Signature Editor 7 H %, 7] DL#
File-Open ] T EIRIRAE [ .sig ST (18] 2.3.9-3)

r

Load Signature File

| Signature Files: [*.sig)

I signature_editor_1259.sig =
; ] aoi .
| ] signature_editor_1259.sig
.’-_;I 7_sup
File Type: S1G
© Replace () Append
[ oKk ] Cancel Heb |
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E2. 3. 9-3 3EidFile-OpeniT F LRI, sig
BEAbh, BT DK RN ) 22 1) 1 AOT PRAT- B A M : 4588 3 Fi 1 Contexts HLIH ) AOI

B2, RAFIEZ AR AOT SCAFRITA]
<M Signature Editor % 112 J&, 5.7 Raster-Classification-Supervised Classification,
FEAT I & H s B 250 (18 2.3.9-4), Ho 112 2 Decision Rules H [ Non-parametric Rules
CAEZEN, B 7 R AN G T 70 AT AR PR STV A ade TR AT 42 25 fie FH )
By R,

Input Raster File: (“img) | Input Signature File: {* sic

N

|subset_res_12! v | &g |signature_editc v | i

Classified File: (*imq) [ ) Distance |
|sup_none_max v |

Affribute Cptions... | N =
[ ) Fuzzy Classificati 2 Best Classes Per Fix

Decision Rules |
Non-parametric Feature Space hd
Crwverlap Rule Parametric Rule »
Unclassified Rule: Parametric Rule ™

Parametric Rule:  Maximurmn Likelihooc

[Classifyzer (] Use Probabil

[ OK ] Batch ADl..  Cancel Help _J

&2.3.9-4 BEREPRKECE
{£3 1] Non-parametric Rules #£if#i il T None. Parallelepiped fll Feature Space 1X —

FhE 7RI T, None CTLREID AN A RAUSR 73957 (Maximum Likelihood
Classifier, MLC) , X —MET SIS HNTTE, BN AROGIEEIR RN 2
JCIER AL, @ EAG TR T RN, mEEM R R IR E N R R, &
BRI GFEAR DLHER G THME . 7 AV 25608, 8038 o A Fealr IEZS 0 A i 3%
RAfE; Parallelepiped CPAT SR @I I GAEARRD GG EE X240 “& 17
CHATNTHAE) |, BB ICRDGEE AR R & T NI K0, & RINEANZ
AN AR R T B SO B bR IC N ORI AR/ L; Feature
Space CRREZR AL TR TCAERHIE 2% 8] Hh AL B EAT 702K, AR Ak 2 (8] F e 438 R U B
(BRF R MR, ARRIAER E IR B & T A PR s i CAnAE A 5 7K AR LE NDVI 3 B
RO

N T B EMRE w5 L, FARRN
sup_none_maximum _likelihood 1259.img, {3 FH #E ZwtY (Recode) THMG B 43K 771515
B R R AT E Y (8 2.3.9-5) , HEE—EEEH Raster-Thematic-Recode T E
T AR FEAbM T K ERE TR (H2.3.9-6)
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r@; Thematic Recode — O X
| Vae | MewVaue | Histogam | Red | Green | Blue | Opacly | Class Names
I 0 [i] B0 0000 0000 0.000 0.0 Unclassiied
7 00 nom 000 0ooo 0o
E 5 99700 0543 023 0430 1.0/ciy
7 00 nom 000 0ooo 00
7 00 nom 000 0000 0o
5 7 00 nom 000 0000 0o
5 E N0 013 003 0230 1.0/zhil
7 00 nom 00 0ooo 0o
] 4 244050 DB 0909 0480 1.0/nangtian
: 7 00 nom 0000 0.o0n 0o
@ Recode X 1 E 102457410 1454 0822 0331 1.0l
4 00 000 0000 0000 ]
T o 1 00 0000 0000 0000 00
Inpuit File: (*ima) i Output File: {"img) 7 00 oom o0 nooo 00
|5up,n0ne,max\mt ~ | B | | sup_none_maximi. v | & 1 op oo 0000 0000 0o
15 1 1359740 0197 0263 0B 1.0 changiang
Setup Recode DataType 166 v SEET40 0975 0B 093 1.0 lusc
Input: Unsigned 8 bit
| 7 —
[Jignore Zero in St |Qutput: Unsigned 8 bit ~
New 7—3 Change Selected Rows
0K Batch ADI
Canocel Wiew Help oK Cancel T Heln
E2.3.9-5 E4mLERE
R« a  |7|® -2 - e -3 Untitled:1 - ERDAS IMAGINE ... Raster | - o X
Home  Manage Data | Raster | Vector  Terrain Toolbox ~ Help ~ Thematic Drawing Format  Table s @

P8 =@ 0B /7 DS & = @« =

Change  Radar [Thematic| Scientific
s o

Radiometric Spatial
- - Sharp etection™ Toolbox *

Resolution € T

Contents
= @ 2D View #1

LRGN Ysup _feature space_1259.i

3 Background

eeeee

G!HMMMARH!H

Summary Report of Matrix

Overlay by Min or Max

k!
Index by Weighted Sum

i i,

2. 3.9-6 —4ﬁ§§§ﬁﬁﬁqRasfé£¥Theﬁ;tic—Récédej:;iﬂﬁi<£%itﬁﬁﬂﬂiiEﬁﬁiﬂ%ﬁ%:ﬁii
SNJEFT IS 211 sup_none maximum_likelihood 1259 recode.img, FFF&#fE, W]

DE ROl Emgmiy (8 2.3.9-7) , HRIOHKE T, HEECEFEDG:

sup_none maximum _likelihood 1259 recode.img

Row | Histogram Colar Red | Green | Blue Opacity

0 = I i 0 1] 0
1 136415 0 1 1 1
2 3537 I 0 i 1 1
3 10zz470 I 0 0392157 i 1
4 26553 I 0 1 i 1
5 29931 0627451 012543 0.941176 1
[ 5400 0.933333 0509504 0.933333 1

F2.3.9-7T ERETERZEHRE, SEHCEFRERE
Bl EE g A {5 FH L Ath 245 2 0 I B o R g R B . 18] 2.3.9-8~2.3.9-10 JEoR
TARFE TR RER (BL5EMERL) -
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Qe L e -= i Untitied:1 - ERDAS IMAGINE 2015
Home | ManageData  Raster  Vedtor x Help | Thematic Drawng  Format  Table > @

E\ @ |5 seleatl & preiousteent || f) i signnorn - | gy @ - © Gy o (mwrrrTmme - 2 - of [EEEEEmmEer -
~+ inquire Copy P - % pan  swipe - L O
fitto Add ik . — smart | o [ECTIITEE G - r
Comtents Metacos |y vesre + | pacte| £ | (1 RSy assyy o | A Uk o Coarview - |Bemep ) .y | 8| © C-rHAAmDP BN S

Contents 2%
5 1 2D View #1
kY0 none maimum|
O 2 sup_feature space_1
0] @ sup_parallelepiped. 1
J Background

2D View#1: sup_none_mesimum_likelihaod_1269_recodeimg (Layer 1)

Retriever B x

448743.04, 3807784.72 (UTM / Krasovsky)

- e Untitiect1 - ERDAS IMAGINE 2015
Raster  Vedor Temain Toobox Hep | Themsic Drawng  format Table > @
T Select|" = /\lp # + % previous Extent P & QO G| o mrmmle - 2 - o [EErEE /o -
7 Inquire ~ Copy P - % pan L O
fitto Addlnk smart o - <
L e Messe < [ paste| I gy "O% 27 nassar vy, B | o cluarviow + [Temee g - A JEEEH © c-HaemBIB NS
Informatio Edit t wind Scale and Angle Roam

Contents B X 2DView#: sup_none_mamum_ikeihonl_1259_recode i (Loyer_1)

&1 20 View #1
O & sup_none_maximum
0@ sup_feature_space_1

0 Background

Retriever 2 x

448743.04, 3807784.72 (UTM / Krasovsky)

E2. 3.9-9 B4 )E K PAT/STHAYE (Parallelepiped) HIMERHE
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Untitied:1 - ERDAS IMAGINE 2015

) | o HIme - 2 - o EIImm el -

"(su";: ONIITIIme - HA<4<B> B NAS -

448743.04, 380778472 (UTM / Krasovsky) 0.00

2. 3.9- 10 ERILEHKHRFEZRIYE (Feature Space) MB350 R

2.3.10 FEBEHTTEE

$N 2.3.7 i3 subset_res_1259.img, #RJi5 smidi
Raster-Classification-Supervised-Accuracy Assessment, FJFF4A&] 2.3.10-1 Frs i

I N . e W

= A

Point # Name X e Class Reference

B2. 3. 10-1 Accuracy AssessmentfIE O

sl File-Open, #T7F 2.3.9 5 B 9w Ji5 1) B 73 2 45
sup none maximum_likelihood 1259 recode.img (}&2.3.10-2) . M & O ASHATATAL
b, (BRE HIRZFRME DA M B 7 RE R B REGEXR T .
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’ Classified Image:

File  Muliple

Lookin:{ﬁ 7_sup v”lﬂ‘;[&‘ )

::ip feature_space_1259.img

@ sup_feature_space_1253_recode.img

sup_none_magximum _likelihood_1259.img
— Help
3 sup_none_masimum _likelihood_1259_recode.img
@ sup_paralielepiped_1253.img
@ sup_parallelepiped_recode_1259.img Fr—
Goto ..

File name:  sup_none_maximum _likelhood_1253_recode.img
Files of type: IMAGINE Image (*img] " ’? E%

lpseudm:nlnl : 1424 Rows » 1107 Columns » 1 Band(s)

2. 3. 10-2 T EHmIEfEHIRE ARG R
sl £ 75 Edit-Select Viewer, #2717 EUE AL KR BsBEHL ™ A iR & 5 (18
2.3.10-3) , HERSAEHIBLE 2.3.10-4 MIFERIRE 2 )5, Aidi— TREFEAmAE, JEim

BERL L MR & s S X B L B, A HALAE

@ Accuracy Assessment (sup_none_maximum _likelihoo... — = X

File Edit View Report Help
= Select Viewer...

Reference

Select viewer to display random points

2. 3. 10-3 R BoRBENL 4 KA R R E

m Viewer Selection Instructions X

& BT inside aviewer to sele
—ance

E2. 3. 10-4 %8 BRI A4 KRR A AL E A 3RR 3
WM Z 5 2.3.10-4 s 3 = B3R M, BRI 3.2.30-3 Fron i
Select Viewer /)35 , [A]%] Accuracy Assessment % 1, i View 7] LL&A I View K /7 1)
T R A RZEFRAS (K 2.3.10-3) ZARARET (K 2.3.10-5)
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m Accuracy Assessment (sup_feature_space_1259 recod... )

File Edit View Report Help

= ;:[ Select Viewer...
Change Colors...

Show All
Hide All

Show Current Selection

Hide Current Selection

E2.3.10-5 EBETEMEZ G, View F HRETHEAKZEARESZABHRST
SR J5 ¥ F Edit-Create/Add Random Points 37~ 2E FEHLIRG 2 5 (8] 3.2.30-6)

«
@ Accuracy Assessment (sup_feature_space_1259_recod... — O X

File Edit View Report Help
= Create/Add Random Points...
Import User-defined Points...

Class Value Assignment Options...

Show Class Values

Hide Class Values

Generate random points

&2. 3. 10-6 f#fHEdit—Create/Add Random Points3r=AEBEHLEIME &

417 Edit-Create/Add Random Points 2 &, 7E5% H f] Add Random Points % [ H 34T
feE. —IFGEMECE WK 2.3.10-7 Fis:

@ Add Random Points

X

Search Count: 1024

C

Number of Points:

8
o

Distribution Parameters:

() Random
© Stratified Random
) Equalized Random
B Use Minimum points
Minimum Points: 10 1

Select Classes...

oK | | Cancel | Help

E2.3.10-7 B—FFEHIAdd Random PointsECE
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Hrr, Search Point 7& 78 EUE HHak U H T R & — R R R EE: Number of
Points /&4 B BEALRS &m0 2 (BRI E 73 RIS 50 — 8, vt B BN LR A
MRS 154, IRAEME /RN E T 6 5, B4 B N AT 2 A 2k
4 15X6=90 4~) ; HI[A][¥] Distribution Parameters F /7 [ T2 72 AR BEALAS 2 55 10
%, EBUEFE Stratified Random (FZMEAR R EE NI 8% Equalized Random (4
X8, Hps TR, Minimum Points s& 8N &b i gk, A7 PLRIEXT T L
B EE b L LR B A S A AT DUERE P A — 8 B E M BE AL 7 A5

IAh, TR E mdr Select Classes 1%4H, &8 77 £ A4 RBEN LA & U200 (]
2.3.10-8, —HEHAMPSEAA TR EA K 1) = $%AE Shift 176 75 2 A A A SRR,
H.$#% 5 Add Random Points & I H ) OK B A,

Add Random Points

Search Count 1024

s 90 .
Number of Poirts: i 7% Layer Number.

Histagram Color Red

o I 0
() Random 136415 0
1]
o

Distribution Parameters:

o Stratified R andom 10232?;= 0.392157
26559 0 1
299613 0.627451 012549
55400 0933333 0.509504

() Equalized R andom

B Use Minimum points
Minimum Points: 10

Select Classes...

| 0K | | Cancel | Help

Al g2 B A WK 2.3.10-9. 2.3.10-10 s i ] 35 .

Warning X

/™ Theimage does not contain enough classes to satisfy the the
! ‘_\ distibution parameters entered!. Try with 'Random' option.

| oK | OKroal

&l2.3.10-9 #x: BEEAEETEBH R
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Attention X

Reached the maximum number of search points(1024)!. So far
collected 85 random coordinates.

Would you like to continue with another set of 1024 search
points ?

E(Y) =N

2. 3. 10-10 $oR: WA HRBVE M Bk HIBEHLARE A5
I BB . B JEHY K Search Point 4R, X PRSI BRI 75 55 K VG H A
HWRFEERIME TG, WIH Search Point K/, T 125 b4 & B 5245 1 L 5]
BN, AT RES RS B R 08 (13 2 25 A I BEALAS B A A O RS RT DU 4980/
Minimum Points, IXFE 77 45 FEAUKE 2 5 1 26 A4F 7] LA R4 56
M OK, Zffizfret (& 2.3.10-11)

@ Accuracy Assessment (sup_feature space 1259 recod... — | X

File Edit View Report Help
& #

Paint # Name X o Class Reference

Generating Random points.. [ cancel
2. 3. 10-11 HiFSearch PointHIEBBE LK, FILHAEFTE N — B H

AT TR, (R 2% P A BEBUR A A RO B R A 1 2.3,10-12
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[ Accuracy Assessment (sup_none_maximum _likelihood_1259_recode.img) - Viewer# 1 = [ X
Flle Edit View Report Help
s A

Point #

%

ame. X 2 I
e |

11D 462385000 3807910000

2ID 452245000 3804530000

Y 455835000 3798850000

41D 458405000 3807610.000
51D#5 452815000 3803310.000

61D 456425000 3795930.000

71D 455335000 3807330000

81D 456305000 3799770,000

91D 1 3809280.000
101D#10
11D#1
12iD#12
131013
14)D14
151D#15
161D#16
17107
181D#18
131013
201D420
21ip#21
2p#22
231D423
241D#24

.| 3797220.000,
462415000
457025.000 '3800610.000,
457165000 3801450.000
457715.000 '3804550.000,
450185000 3796670.000
458805.000 '3808890.000,
460455000 3805850.000
462825.000 3802300.000,
454185000 3803050000

460385.000
450125000 3800950.000

00

2. 3. 10-12 BRBMH R EZHHEIIRE SR EERE QERBILR ClassH—FIERZK)
1] LLi% ¥ File-Save as Annotation (& 2.3.10-13) , ¥ 724 KA & SURAF N AT LLAE

EHERER (823.10-14) -

@ Accuracy Assessment (sup_none_maximum _likelihood_1259_recode.img) - Viewer# 1
File Edit View Report Help
Open... Ctl+0
Save Table
Save as Annotation...
Close Ctl+D
41D#4 458405.000
5ID#5 452815.000
6ID#E 456425.000

2. 3. 10-13 Save as AnnotationfgEfE
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File
Look in: | 8 accuracy_assessment v |‘_“F A % |
: sup_none_maimum_likelihood_1253_acc_report.ovr oK i
Cancel
Help
Recent...
Goto ...

File name:  sup_none_maximum_likelihood_acc_report_1253.ovr

Files of type: Annotation (*.ovr) v | ¥ |:[%

1 Files, 0 Subdirectories, 1 Matches, -2147483648k Bytes Free

E2.3.10-14 BEERRE SRFEATUEEEFE TEFJ%?
] LLi%EFE View-Show Class Values (& 2.3.10-15) , ¥KEAEH ) Class —41 (T

B SRR RINEIR) R

Accuracy Assessment (sup_none_maximum _likelihood 1259 recode.img) - Viewer# 1

File Edit View Report Help
[ Create/Add Random Points...

. Import User-defined Points...
Point > i Reference
Class Value Assignment Options... i

Show Class Values
Hide Class Values

51D#5 452815.000 3809310.000
BIDHA 45R425 00N 3795530 000

E2. 3. 10-15 ¥RI&PHIClass—F] (RRWBHFEBIEMER) EIHRK
B okt E AT BAOAIE, B RIEEGR G TR A E/E (Ground Truth) T
U 2.3.10-16, AT LAESE View-Show All KR AE HH BT A sUBIRTE ESCHTIR Y Select
Viewer BRI EIH, B35t n] DA 4% Shift 6o LA EdRE, 2851 View-Show
Current Selection 176 HH 73X JLAS s B0 e s 78 _E ST IR 1Y Select Viewer BT £ AL
S

i .\ Accuracy Assessment (sup_none_maximum _likelihood_1259_recode.img) - Viewer# 1
File Edit View Report Help
= X Select Viewer...
Change Colors...
Faint # Class Reference
IDH Show All 0 3
IDH Hide All b 3
ID# 0 3
D& Show Current Selection 0 3
DY . : il [
D# Hide Current Selection 0 3
ID#7 455935.000 3807330.000 5
1D#8 456305.000 3799770.000 5
ID#3 455575.000 3809280.000 6
1D#10 460475.000 3797460.000 1
11 1D#11 455365.000 3807880.000 3
12 IDm 2 457865 DIJD 3804390 UDU 5

E2. 3. 10-16 KR H K B ATE L CFTRfISelect Viewer friE BAHALE
AT H AR B sE A% BE INTE T 2 75 B A £, A AZE View-Change
Colors B 1% B O34T B WIS IFE S hn7E (Reference) FIARIEAT HM AL, BB H
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HEAER S EtE, LAX sy, AR FEmEEE (K 2.3.10-17) -

g Accuracy Assessment (sup_none_maximum _likelihood_1259_recode.img) - Viewers# 1
File Edit View Report
= A
Foint # Name s Y Reference
ID# A 462385000 3807910.000. 3
ID#2 I Change colors
ID#3
ID#4 Points with no reference:
IDHS
ID#HE Paints with reference: -
IDH?
ID#8 ———————
1010810 | 4604750000 379746000001
11 ID#11 _ 455365.000 3807880.000 3

2. 3. 10-17 FEView—Change ColorsETH % B E&#4T B MAEIHHS ik (Reference) FARiF
TEMARE. BEAESHRER S OEE
RIGREHATHM AR 7. FEFEEFERT EEHI A, BERET T
subset_res 1259.img (4 A] LAZ2 R R 1) /5 43 HF 28 10 B B SR I X img ) >R ) Ty 281 Jr A2 W —

FeHu, g FHOE L) A0 g 5 HE FE Accuracy Assessment T -1 HH R R AK (1)
Reference 8—41rr (18] 2.3.10-18) o XF ISR A% 5 2 £E 2.3.9 Hoxf B 73 2K 45 R 1)
H IS PJUE R CRE BB 7 BT A o0 g 5 Bzs—) , AT B0 % 5
A 1KIE, 2-3CH, 36k, 4-RHE, S-BT (XD , 6-#Rth CamiEiRx) .
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a 3R P e s T Untitled:1 - ERDAS IMAGINE 2015

=] 8 = = 5 &

‘‘‘‘‘‘‘‘‘‘‘‘

Accuracy Assessment (sup_none_

Fle Edit View Report Help

= A

Poit# | Name X Y Reference

‘ 1081 452385.000 3807910000 3

o2 452245000 ‘3604530,000 3

o3 455835,000 3798850.000 3

D84 458405 000 3807610.000. 3

1D#5 452615,000 3509310.000 &

1DHE 456425,000 3795330000 B

Re 1087 455535.000 3807330.000 5

3 108 456306,000 3795770,000. 5

ot 455575.000 3809280000 8

10ID810 450475.000 3737460.000. 1

| 450914.52, 3808080.64 (UTM / Krasovsky) 0.00

F2.3.10-18 HYHE: BEEFEFRE LB HK A, BRI E S KRR R A b 2 R W —2 ),
R Font B2 H M) 5 4% 5 3R E fEAccuracy Assessment & 0 HHE R IReference HE—51

FREMHEZ G, H—EE AT File-Save Table ¥ H B FFEEEHIEMNERR
7 OCGER) BIMESANER. img B (8 23.10-19) ! XEETFVGEE File-Open 7 JFiX
5K.img IR, 77 R R A< 5 3 2 H K

Accuracy Assessment (sup_none_maximum _likelihood_1259_recode.img) - Viewer# 1
File Edit View Report Help

Open... Ctl+O

Save Table Y Class

Save as Annotation... }202430.000 5 5
JB0E790.000 3 3

Close Ctl+D  }797220.000 3 3

401D#40 462415.000 37969380.000 1 1

41 1D#A 457025.000 3800610.000 5 5

4210842 457165.000 3801450.000 5 5

431DH43 457715.000 3804550.000 5 5

44 1D#44 4601 85.000 J79E670.000 3 3

&2.3.10-19 S8R HMLH R J5 A diFile-Save TabledHEEHIZ RERGEE CRBH) BB HHK
HIZE R, imgrp

WHh, EHEARRETE SRR, & Copy, HMBRIEENIIECHER
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—A Excel F|igH (182.3.10-20) « ZFE—RATREEM . DT —: =AM
B R A R EAT A VP € 75 2 (A — BB N LA & s CRLAR AR AR AT H AL
ZH%H) -

455705 3806310
56 1D#56 456795 3807290
57 1ID#57 459045 3799500
58 ID#58 460655 3798380
59 ID#59 456935 3800090
60 ID#60 455365 3802980
61 ID#61 457015 3808100
62 1ID#62 455335 3802730
63 ID#63 460395 3803910
64 1D#64 457105 3799910
65 ID#65 462115 3795860
66 1D#66 455315 3804600
67 ID#67 457545 3806070
68 ID#68 453425 3798140
69 ID#69 458345 3806400
70 ID#70 459835 3800800
71 ID#T1 452485 3798430
72 ID#72 453665 3805650
73 ID#73 457275 3805980
74 ID574 455955 3797500
75 ID#75 457245 3806120
76 ID#76 453795 3802480
77 IDETT 3806970
78 ID#78 57275 3806800
79 ID#79 52175 3798320
80 ID#80 57995 3807400
81 ID#81 57175 3808680
82 1ID#82 52255 3798570
83 ID#83 54005 3803930
84 1D#84 5 3808070
85 ID#85 56195 3804990
86 1D#86 55435 3799340
87 ID#87 775 3802220
88 ID#88 57635 3806300
89 ID#89 53065 3800270
90 ID#90 3806290

|G © &+ B O 9 10% v — ° + 2

2. 3.10-20 A AEF—FIHARE, % FCopy, KHTAEIEFE N2 H CEIE K —/ Exce R H
SRJG JE K Accuracy Assessment £i% (KHZBI—EETTRE 2.3.10-19, H

2.3.10-20 FRiRKIRTFBRIE! ) . S8)5 FHIRFTJT Raster-Classification-Supervised-Accuracy
Assessment, Jiif7 Report-Accuracy Report (5] 2.3.10-21)

(: Accuracy Assessment (sup_none_maximum _likelihoo... o a X

‘ File Edit View Report Help

& M Options >

5 Accuracy Report... Ctl+R

| Point # Name s Reference

| 11D#1 R = 3 3
21D#2 452245000 3804530000 3 3

‘ 3ID#H3 455835.000 3798850.000 3 3
41D#4 458405.000 3807610.000 3 3

| 5I1D#5 452815.000 3809310.000 E =

| BID#E 456425.000 3795930.000 3 3
7IDH7 455335.000 3807330.000 5 5

! 31D#8 456305.000 3799770.000 5 =

| 91D#9 455575.000 3809280.000 B 3

| 101D#10 450475.000 3797460.000 1 1

|Generate the accuracy report

E&2. 3.10-21 {ffHReport-Accuracy Report4d iE B IEEMRE
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BRI Al 15 268 B VE 2 i (B 2.3.10-22)

-
@u Editor: ECAARO31084, Dir: C:/Users/Lenovo/AppData/Local/Temp/ — O bt
File Edit View Find Help

E DES & BB MK
CLASSIFICATION ACCURACY ASSESSMENT REPORT

Image File : e:/code/python_codesvwhu_4_remote_sensing /rsdata /7_sup /sup_none_maximu
User Name ' Lenovo
Date : Wed Jun 04 11:29:55 2025

ERROR MATRIX

Reference Data

Classified Data Background Class 1 Class 2 Class 3
Background 0 1] 1] 1]
Clas=s 1 1] 12 0 0

Class 2 1] 1 9 a

Class 3 1] 1} 0 30

Cla=z= 4 1] 0 0 3

Class § 1] 0 0 2

Class 6 1] 1] 1] 1

Column Total 1] 13 9 36

Clas=ified Data Clas=s 4 Cla=ss & Cla=ss 6 Row Total
Background 1] 1] 1] a
Class 1 0 0 0 12

Cla=ss 2 1] 0 1} 10

Class 3 1] 0 1 31

Class 4 7 1] 1] 10

Class 5 1] 13 1 16

Class 6 1] 0 10 11

Column Total 7 13 12 90

ACCURACY TOTALS
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ma Editor: ECAARO31084, Dir: C:/Users/Lenovo/AppData/Local/Temp/ — O >

File Edit View Find Help

e DES & BB K

ACCURACY TOTALS

Class Reference Clas=sified Humber Producers Users
Hame Totals Totals Correct Accuracy Accuracy

Cla=s=s 0 1] 0 0 — -
Class 1 13 12 12 92.31% 100.00%
Class 2 9 10 9 100.00% 90.00%
Class 3 36 31 a0 83.33% 96 .77%
Class 4 7 10 7 100.00% 70.00%
Class § 13 16 13 100.00% 81.25%
Class 6 12 11 10 83.33% 90.91%

Totals 90 90 g1

Overall Classification Accuracy = 90.00%

————— End of Accuracy Totals ———

KAPPA (K™) STATISTICS

Overall Kappa Statistics = 0.8720

Conditional Kappa for each Category.

Class Name Kappa
Class 0 0.0000
Class 1 1.0000
Class 2 0.8889
Class 3 0.9462
Class 4 0.6747
Class § 0.7808
Class 6 0.8951

E2. 3. 10-22 BR|FIBRLSRSHKYE (Maximum Likelihood Classifier, MLC) I¥&EEETEE MRS
Riif7 File-Save As i& 1] PLEHIX U3 4 35 PR A7 N SCAR SO S5k X (B 2.3.10-23) ¢
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Save As:
File
T = = ! -
Look |n:|‘-‘j 8_accuracy_assessment v (gl @

j sup_feature_space_acc_1259.csv oK

E sup_feature_space acc 1259.owr
HE sup_feature_space_acc_ 1269 txt
( j sup_feature_space_acc_1259 xlsx Help
] sup_feature_space_acc_report_1259.txt

Cancel

Recent ...

Goto ...

| File name:  sup_feature_space_acc_report_1259.txt

Files of type:  ASCI Text File [*.txt) v | % &

E Files, 0 Subdiectones, 5 Matches, -2147483648k Bytes Free

E2. 3. 10-23 fidiFile-Save As%ﬁﬁwﬁé&;#;biiﬂcﬁ%ﬁﬁ
PN R HRE P E RS E O, A File-Open, 29t #in (K 2.3.10-24) ,
PR %7 FTIE R A WS B 4 288 T 1A B Y img ST

Attention 4

Already opened the file

‘e:/code/python_code/whu_4 _remote_sensing/rsdata/7_sup/sup_none_
maximum _likelihood_1259 recode.img'.

Close this file and open another?

2 =(N)

E2.3.10-24 /AR BFTENH I BB »REREN. ingdCHF
SR S BT T W 3 B AR A7 PR IR 5K Excel k% (8 2.3.10-20) 1, T JF 2 Ji Ctrl A,Ctrl
C, #HriE—"axt XM, CulV, ieFHAFEAEME 2.3.10-25 Fins:
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sup_feature space acc 1259.txt

mig EE

ID#1 462385 3807910
ID#2 452245 3804530
ID#3 455835 3798850
ID#4 458405 3807610
ID#5 452815 3809310
ID#6 456425 3795930
ID#7 455935 3807330
ID#8 456305 3799770
ID#9 455575 3809280
ID#10 460475 3797460
ID#11 455965 3807880
ID#12 457865 3804390
1D#13 457285 3801000
ID#14 453575 3801010
ID#15 460475 3808580
ID#16 460035 3796330
ID#17 456535 3800840
ID#18 458165 3804350
ID#19 455745 3809430
1D#20 453345 3802140
ID#21 452245 3803140
1D#22 457865 3802730
1D#23 456925 3798960
1D#24 458265 3798430
ID#25 460895 3804430
ID#26 453715 3807390
I1D#27 462365 3805950
1D#28 457785 3807600
1D#29 452385 3797320
ID#30 461245 3805160
ID#31 459275 3807130
ID#32 458695 3806890
1D#33 458525 3805390
1D#34 458925 3801850
ID#35 458245 3803820
ID#36 460175 3806360
ID#37 456285 3802430
1D#38 454245 3806790
ID#39 457425 3797220
1D#40 462415 3796980
ID#41 457025 3800610
1D#42 457165 3801450
1D#43 457715 3804550
1D#44 460185 3796670
ID#45 458805 3808890
ID#46 460465 3805850
ID#47 462825 3802300
1D#48 454185 3809050

71, 51 2502 4FS 100% Windows (CRLF) UTF-8 BOM

2. 3. 10-25 iLFAFHENKE RIS S
5] 21 MI| ]I (] Accuracy Assessment & I, %6 F¢ Import User-defined Points( ] 2.3.10-26):

Co~Nouhs wih =
SUVUWo wWwwww

WWWUuWwUuurnu=wWwwuUrmmwiummwWwwWwWwwwwwhwwuwWwwWwwuUu=2wWWwwuurnmw=wourmwo wwww

WWwWwwuwuuru-=_"WwwurmwuiwWwwwwwwwwbhowurWwWwwu = wWwwuumw=
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@ Accuracy Assessment (sup_parallelepiped_recode_12... o O X

File Edit View Report Help

= Create/Add Random Points...
T Import User-defined Points...
Class Value Assignment Options...

Faoint

Show Class Values
Hide Class Values

Import User-defined Points from ASCII File

&2. 3.10-26 Import User—defined Points@AZFTE X HIRE &
EFR & O (B 2.3.10-27) , WESFEFRT (Separater Character) 4 WhiteSpace
(el g WL fIR AT , & T 771 Column Mapping [ X\ Y 73l 0y 3. 4
(iidFEAdE X, Y 5D .

@ Import Options =5 [ | X

File to Import Fram: e /code/python_code/whu_4_remote_sensing/rsdate
Field Definition  |npLt Preview

Field Type: @ Delimited by Separator () Fined Width

Separator Character, WhiteSpace w
Row Terminator Character; Mewline (Unix) v
Comment Character:
Mumber of Rows ToSkip: +|
Column Mapping
Output Column Name
| ' |

] oK | Wiew Z Canicel Help

E2. 3. 10-27 W E S ABENIKE S KECE
SNEIGE, KX, Y ARE R LIS N (8 2.3.10-28) , {HE Reference
5 RIETEEH S Excel £#H#PITR (K] 2.3.10-29)
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mxAccuracyAssessment(sup_paralIelepiped_recodej25... — O X
File Edit View Report Help

&

lPoint#j Name X i N | Class | Reference | |
11D#1 ' 462385.000 3807310.000 ' I |
2Ip#2 452245000 3804530.000
31D#3 455835000 3798850.000
41D#4 458405.000 3807610.000
_ 5 D#5 452815.000 3809310.000
| 6ID#E 456425000 3795330000
7 D#7 455935000 3807330.000
8ID#a 456305.000 3793770.000
31D#3 455575.000 3809280.000
101D#10 460475000 3797460.000 |

E2. 3.10-28 X. YAAIREBCLMIIFAN, {ERReferencefs BETEH S MExcel Rk H#piask
RGP 5EZ I, [FRER, e R BT T, AN E IR E RS (- 2.3.10-29.2.3.10-30):

m; Editor: ECAAR030296, Dir: C:/Users/Lenovo/AppData/Local/Temp/ = O X

File Edit View Find Help
=R~ & (A
CLASSIFICATION ACCURACY ASSESSMENT REPORT

Inage File : e:/codespython_codeswhu_4_remote_sensing rsdatas7_sup /sup_parallelep
User Name : Lenovo
Date : Thu Jun 05 14:52:35 2028

ERROR MATRIX

Reference Data

Classified Data Vangtze Ri tributary forest
0 1] 0

Yangtze River 0 12 0 0

tributary of th 0 1 9 0

forest 0 o 0 32

farmland 0 0 0 1

city 0 0 0 2

bare ground (e 0 0 0 1

Column Total 0 13 9 36

Reference Data

Classified Data farmland city bare groun Row Total

0 0 o 0

Yangtze River 0 0 0 12

tributary of th 0 0 0 10

forest 1 0 1 34

farmland 6 0 0 7

city 0 13 1 16

bare ground (e. 0 1} 10 11

Column Total Z 13 12 90

ACCURACY TOTALS
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m; Editor: ECAAR030296, Dir: C:/Users/Lenovo/AppData/Local/Temp/ - a X
File Edit View Find Help

#DES & BEIMK

ACCURACY TOTALS

Class Reference Classified Number Producers Users
Name Totals Totals Correct Accuracy Accuracy
0 0 0 —_— —_—
Yangtze River 13 12 12 92.31% 100.00%
tributary of th 9 10 9 100.00% 90.00%
forest 36 34 32 88.89% 94 .12%
farmland 7 7 6 85.71% 85.71%
city 13 16 13 100.00% 81.25%
bare ground (e. 12 11 10 83.33% 90.91%
Totals 30 90 82
Overall Classification Accuracy = 91.11%

————— End of Accuracy Totals ————

KAPPA (K") STATISTICS

Overall Kappa Statistics = 0.8846

Conditional Kappa for each Category.

Class Name Kappa

Yangtze River

tributary of the Yangtze River 8889
forest

farmland 9451

city 7808

oooooHo
v}
o
~n
o

bare ground (e.g.., roads)

————— End of Kappa Statistics —————

E]2. 3. 10-29 Parallelepiped CEATAEAELE) KB ILERE

m Editor: ECAARO14820, Dir: C:/Users/Lenovo/AppData/Local/Temp/ = = X
File Edit View Find Help

EDEHS s 2RI
CLASSIFICATION ACCURACY ASSESSMENT REPORT

Inage File . e:.-code/python_codeswhu_4_remote_sensing/rsdatas7_sup/sup_featur
User Name : Lenovo
Date : Thu Jun 05 15:07:12 2025

ERROR MATRIX

Reference Data

Classified Data Yangtze Ri tributary forest

1} a 0 0

Yangtze River 1] 12 0 0

tributary of th 0 1 9 0

forest 0 0 0 30

farmland 1] 0 0 3

city 1] 0 0 2

| bare ground (=. i} 1} 0 1

Column Total 1] 13 9 36
Reference Data

Classified Data farmland city bare groun Row Total

1} 1) 0 0

Yangtze River 1] 0 0 12

tributary of th 1] 0 0 10

forest 0 0 1 31

farmland 7 1] 1] 10

city 1) 13 1 16

bare ground (e. 1] 0 10 11

Column Total 7 13 12 90

ACCURACY TOTALS
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File Edit View Find Help

B DE8 % 2@k

ACCURACY TOTALS

Class Reference Classified Number Producers Users
Hame Totals Totals Correct Accuracy Accur ‘
0 0 0 . —
Yangtze River 13 12 12 92.31% 100.C
tributary of th 9 10 9 100.00% 90.¢C
forest 36 31 30 83.33% 96.7
farmland 7 10 7 100.00% 70.C
city 13 16 13 100.00% 81.2
bare ground (e. 12 11 10 83.33% 90.¢
Totals 90 90 a1
Overall Classification Accuracy = 90.00%

77777 End of Accuracy Totals ———

KAPPA (K") STATISTICS

Overall Kappa Statistics = 0.8720

Conditional Kappa for each Category.

Class Nane Kappa

0.0000

Yangtze River 1.0000

tributary of the Yangtze River 0.88869
forest 0.9462

farmland 0.6747

city 0.7808

bare ground (e.g., roads) 0.8951

————— End of Kappa Statistics —————

2. 3.10-30 Feature Space (SFEZE[RE) KINEEIEER S
A DL =T IR B 205 VAW RS B, Parallelepiped (AT 7S IR KRS BE e e (47
NG 91.11%, Kappa 241 0.8846) , Jo& % | B & T ik g 1
sup parallelepiped recode 1259.img 17 .

2.3.11 [FALHE

H 551 #% Raster-Thematic-Clump T H., {TH AT FECE (K 2.3.11-1D)

I clump X

Input File: (*im Output File: (*img)
0 = |sup_parallelepiped_ ~ | =

Coordinate TypSubset Definition: rom Inquire Be

O Mar UL 45202600 % LR 46308500 %
(O File UL 3810000(% LR 3795770( %
Select 1 v Connected g3 v

[ Jignore Zero in Qutput St [ Transfer Attributes to O

OK Eatch AQI .

Cancel Vigw Help

E2. 3. 11-1 Raster-Thematic—Clump T .E KfC &
Horr, Connected 378 T A2 178 45 1% 30 35k 117 3122 380 L U1 2 26 45 4-4R 38k 2 8-4R4k,
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Clump B85 R R IE@IB TR, b EER B EEREH AKX, M
FEIERI A AT 45 R O 2 Rk 20t Clump B A E T,

BT R EAL NI R T o APIF TH ATt R i%+F Raster-Thematic-Sieve T.H
ZMIBRANX, AHRMERZ G A B TAEF2E5]; 1£% Raster-Thematic-Eliminate T.
B MIlR/NX, H 2R B 5 0 DX 7 J Bl DX 3 2] o 3 B S hn 4

Eliminate . H. (& 2.3.11-2) .
2 3
Fliminate b

_ Input File: {*img) _ Output File: (".img)
!Sup_parallelepiped v @ |sup_parallelepiped v | @

Coordinate TypSubset Definition: rorm Inguire Be

O Map UL 4520250(-% | LR  463085.0(%
() File UL 3810000( % LR 3795770.( %
Select 1 v [ Jlgnore Zero in St

Minirum 5.00 v |piels ~ Output Unsigned8b v

[ oK ] Eatch Al

Cancel Siew Help

E2.3.11-2 Eliminate T EKRE
WHSERE, SANGEARME R, Sk ER (K 23.11-3) -

i
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451345.00, 3808490.00 (UTM / Krasovsky) 0.00

B2. 3. 11-4 $T7FRINIGCE SN X FIEE, SRR R
XA EAZSE, T REER, SRKIXRBORE TS (K 2.3.11-5)

a s =+ % Untitled:1 - ERDAS IMAGINE S - o x

] a & K P & @ =|m O ¥ ¥

E2.3.11-5 LEbL&FERNEFRAFARESEN
HEHREPO )5, A RIEE SR RUE (K 2.3.11-6) -
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!"3 ?'i/’" v S - e - ¥ Untitled:1 - ERDAS IMAGINE ... Haster |
Manage Data  Raster  Vector  Terrain  Toolbox  Help  Thematic  Drawing Format  Table & @
i Selectt‘ Cut 5 }JD £ - P PreviousExtent [ ] @I | ﬁ @l E
- Inquire ~ Copy = -+ % Pan
WMetavdam - Messiie B esie] Fig;oe Re:set 22 151319 - V?e[\ilds‘ ViLeI:;ks' : 17 Vi?w S:\ar::I:de Ro'am
Information Edit Extent . Window .
Contents ax 2D View#1: sup_paralelepiped_eliminate_1259 img (Layer_1) S A@ B X
s i s

= M= 2D View #1

*:Ysup_parallelepipe]

I Background

Retriever 2%
sup_parallelepiped_eliminate_1259.img 2 x
Row Histagram Color Opacity |
o - I 1
136270 1
33274 1
3 1032965 N 1
4 22764 1
302216 I 1
48871 1
450116.06, 3801519.91 (UTM / Krasovsky) F | 000

E2. 3. 11-6 IE# EABENBETIERNXZ G RIBR
WIS SR 2, 2 R B il S 44 BRI I TR AT & R 1) 8] ) S ) 44 A5 AT
MARERE, TETNHMIPRLIREE . FTIF LTI Raster-Table, 7] LLAR BTG N4> 28
RIIINRE Add Class Name AN RS BTN GE Add Class Area, IXPANE 2.3.12 %
A B Ao 3, B LR In— T (J& 2.3.11-7)
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@i« @ =2 [-|# -2 - - % united? - RDAS IMAGINE

Vector  Terrain  Toolbox

O @ @

Home  ManageData  Raster

[ ui\ Layer_1

fSh’aﬁ‘*‘ Zoom to e | Unselect | Select All | Invert Column
Attributes™’ Columns | Columns Selection

View Drive Column
Contents 2 x 2D View#1:sup_paralelepiped_eliminate_1259 i
8 D View #1

*:Ysup _parallelepipe}

U Background

Retriever 2 x

Help  Thematic

Baacesname [T | [l BB | [ B

Add Class Name

‘ Raster |

Drawing  Format | Table

* Add Area

Unselect  Select  InvertRow Criteria | g,

Rows | AllRows | Selection

Row

* Add a column to
contain class names.

VL

sup_parallelepiped_eliminate 1259.img ax
Row Histogram Color Opacity
0 © I 1
136270 I 1
23274 [ 1
3 1032965 I 1
4 22764 1
202216 I 1
48871 1
456409.83, 3809782.28 meters (UTM Zone 49(Kras(' 0.00

E2. 3. 11-7 IR LHRTIBEAdd Class Name IR IS B ITHAEAdd Class Area
AT AME BIEHE, EREF 7 FORME AR RAL (K] 2.3.11-8) -

Ly A 00 Area
- ! AL M cd

Lnits sgmiles ~

Mame Area

ﬂ

Ty 5
LS

=

. EE |

Cancel

Help

E2. 3. 11-8 HINEHYE BAdd Class Arealt BT HKAENE IR EANL

XIS AL FRE s, 25 R 2 B B R 2o, S IE R ar 4 (&
2.3.11-9) : 1-Yangtze River, 2-tributary of the Yangtze River, 3-forest, 4-farmland, 5-city,

6-bare ground (e.g., roads).
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[*] * ¥ Untitled:1 - ERDAS IMAGINE ‘
Home  Manage Data  Raster  Vector Terrain  Toolbox  Help = Thematic
I e - o
| ‘Layerj i | i i { Add ¢
P - + Add Area
" Show oltem | Unselect Select All | Invert Column
Attributes~ Columns | Columns | Selection
View Drive Column
Contents 2 x 2D View#1: sup_paralelepiped_eliminate_1259.img (Layer_1)

= 2D View #1

*:Ysup_parallelepipe]

I Background

Retriever 1 x

sup_parallelepiped_eliminate_1259.img

i o+

Drawing

Raster

i

Unselect
Rows

Format

Select
All Rows

Table

HEE:

Invert Row
Selection

Row

& &=

Criteria Query Edit

VN

Flow Histogram Class_Hames Color Opacity
a ] ]
1 136270 Tangtee Fiver E—
2 33274 tributary of the Y angtze Five N
1032985 forest |
4 22764 famiand
5 302216 city |
5 43871 bare giound [&.g.. 10ads)

.450838.05, 3806586.55 (UTM / Krasovsky)

Area
0.000308882]
526141
1.28472)
39863
0878923
11.6686
1.88692)

0.00

2. 3. 11-9 #RANSRAY A3 FRA {5 F S AN ARG ) 4 45

2.3.12 LEa%IE

B4 AT 175 ) Home-Add Views-Create New Map View (& 2.3.12-1) :
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Cl S+« 3 Untitled:1 - ERDAS IMAGINE i - a

Wome | MansgeData aster Vecor Terain Toobox Help | Thematic Drawing Format Table .
8| o [5 skl WP s P prevousteem [ i e a2
-~ + Inquire - Copy £ % pan
(Contents Mﬂ?dam e R pade F::I:l Reset ) 150554 - v:ﬁ v:!:,i View s;\a"\:‘:@u Roam

Informatio i en T

@ 2D View #1
Gl Jsup
3 Background

Retriever (3%

sup_parallelepiped eliminate 1259mg

Contents ax 2D View#1: sup._paralelepipe

B Create New 2D View
Create New Map View

Create N

tap Report

Create N Create New Map View
Amangementi g Create a new

Map View.

2 Display

I Display Two Views

Split Current View Horizontally

1 splitcurrent riically

B Create Overview

@ Create Magnifer

Layout Mode

I Vertical Layout
Horizontal Layout

T Grid Layout

Fow | Hitogen Clss Nones Con

¢ 48871 b e 0.3 cad

Opeeiy S
ooomanezez

1
i
1
1
1
1
|

0.00

2. 3. 12-1 Adr EJrHome-Add Views—Create New Map View

XFER] DA R — M A s (] 2.3.12-2) -

3 El @ 7|# -2 - - T Untitled:1 - ERDAS IMAGINE .| Layout | o o
fome | ManageData  Raster Vector Terrain Toolbox  Help | Layout | Dra Format  Table [}
B | o Select| - WP L P previousbent N e =2
| + Inquire * Copy P ~% Pan
Contents| Metadata _ <= Fitto  Reset e Add View Scaleand Roam
i i Measure Paste Frame ~ ¢ Views® . Angle~ -
Information dit xent Window
Contents 2 x 2D View#]:sup_paralelepiped_eliminate_1269img (. & A @ # X Map View#1 : /Untitled0 map &
oMo ew® | | e e e e B e

= @ 2D View #1
& sup_parallelepipe
Background
@ # Map View #1

Retriever

sup_parallelepiped_eliminate 1259.img

ax
Fow | Hiogin Clss Nanes Coor | Opaty fiea
[} 1 ooooooe)
1 136270 Ve v — T 528141
2 3274 bty o theYorngze v 1 120472
03286 ot — 1 e
f 2276 aiord 1 osm
5 Eares 1 w666,
5 45071 ba gord (o0 o] | 15855,
452307.39, 3801308.66 (UTM / Krasovsky) d

E2.3.12-2 HEAF

WIR T EE, W LLEE Layout-Page Size HF ¥ B JU I A/MIKS (K 2.3.12-3) . H
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e AR e, St B IR B R A & IE

Annotation N H S
g Format  Table s @
_ - | D |
o = = | g =
tail Look Single Date  Two Date  Three Date =|[ Page |
Size™
Map Template UsS.

Map View #1 © fUntitled map

_ Letter (Landscape)
10 3 e B

| Letter (Portrait)

_ Ledger (Landscape)
. Ledger (Portrait)

Metric

— A4 (Landscape)

_ A4 (Portrait)

A4 (Portrait)

| A4 (Portrait) 210
x 297 mm

creen (4:3)

| ‘Screen (16:9)

| Screen (16:10)

—
&2. 3. 12-3 T] LAfELayout-Page SizesH#t B I K/M K
i E77 ) Layout-Map Frame, #A )5 SCrE47 18 004G Ja R K Fe 4 — AN EAE, 285
FEFRH T H Rk Viewer (8 2.3.12-4) -

Q\u‘—w‘lwl’\’\|‘CPI\|-'-‘|\-\|‘($\|‘Q’I|“H\

Fill frame with data fror

Yiawear. . Imported data...
| Cancel | Help

F2. 3. 12-4 #EH—A i EHE SR B & O HiEFEViewer
SRIGELZ ] 2.3.12-5 IXFER— N5 1

Create Frame Instructions X

Now B in the Viewer from which to copy. The cursc
appear in one of three fon
& 0K to copy from this View
& & Cannot copy from this ey
Then position and size the selector boxeBIOK in the

tap Frame dialog to acor

K2.3.12-5 fARmELEFE - IHENED
ARG Bt — N AR AR B, XA Y — AN R GE AL EHE (]
2.3.12-6) , X/ANEHE & d—F Use Entire Coordinates, B[R] 3% 3N K &
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Mame: MapFrame__sup_parallelepipl

() Change Map and Frame Area (Maintain Sca

© Change Scale and Frame Area (Maintain Mz

() Change Scale and Map Area (Maintain Frar ||
Scale 127612145 '

1106000 f it 1423000
Frame 3.41 v Height 4.39 s
Map 0.00 s Use Entire Source
Upper Left Map Coordinates: Upper Left Frame Coordina‘ré
: - : a |
X 4b2026 % — X078 ¥ | ches
Yo 381000C % v 639 5

Rotate Box Up in the Viewer |
oK | Cancel Help
Bl2. 3. 12-7 EHEVEHE (A di— FUse Entire CoordinatesBJ Ik -3/ & &)
sy OK, B fEA fa - S8 Hh EIAE (1] 2.3.12-8) -
E H 25 [H]2 -2 e - S Uniitled:1 - ERDAS IMAGINE .. oyout| e

Home | ManageData Raster Vector Terrain Toolbox Help | Llayout | Drawing Format Table s @
El @ W Select|~ | )’“D £ P PreviousExtent .| ﬁ el 2
+ Inquire ~ Copy 2 % Pan
Confen(s Met?da(a o esciire B et F"::E Reset 176401 v::i . z V;?W S;anl;:jd Rcfm
formation Edit Extent Windov
Contents 2 x 2D View#1: sup_parallelepiped_eliminate_1259img (... & A @ % x Map View#1 : JUntiled0.map 3 x

= & 2D View #1 10 e e 2 o e B 6o o

© @ &3 sup_parallelepipe
) Background

© # Map View #1
Untitled0.map.o

& £ MapFrame_sup_pa
o @ & sup_parallelepi |8

Retriever

o o s v s

sup_parallelepiped_eliminate_1259.img 2 x

Row Histogram Class _Names. Color Opaciy rea
0000308892
526141
128472
33883
0878523
11,6586,
168692

8
136270 Yangize v
33274 the Y angtze Five I
102295
22784
2180y
48871 bare ground (e 9. 10adk)

452287.40, 3809395.32 (UTM / Krasovsky) d

E2. 3. 12-8 i fF L 2L H Hh EHE
R Layout-Map Grid, #RJ5 sidh— AR 2 A8 EHE, 58 % 7 Y Horizontal Axis
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F1 Vertical Axis (7] LA i Copy to Vertical ) #11&] 2.3.12-9 % & :

5 Mame: <Grid Ticks|frame=MapFrame__sup_parallelepip1 >

| Descriptiol

Margin: 0.000 &

Geographic TifE§ | B Neat li Inches v

Map Meters ¥ Set Destination Projection...
Horizontal Axis Vertical Axis
Length 0.000 = in Labels
0 000 in 1 453000 £ I
: 2 454000
2000 In 3455000
4 456000
Starting at 463000 s | metel 5 457000
Spacing: 1000 v | meter
Internal Label  Mone v Number of linet 11
1500 in Label Rotation:
Top: 0000 5 dec
: 2 | deg
Conv o Vertical [ Use Ful G 0
Apply Redo | Close Help

KE2.3.12-9 #tBHorizontal AxisfiVertical AxisFIJE
AR AT 2 H A% (18] 2.3.1.2-10) -

LR # * ¥ Untitled:1 - ERDAS IMAGINE .| oy out ARhOTtion
Home Vector n Toobox Help | Layout | Drawing Format Table o
J = ]
L L\ L =
Map  Map Scale legend North mic Dynamic Convert | FirstLook Detail Look _Single Date TwoDate Three Dat Page
Fame  Giid~  Bar Arro P Elements TextEditor o Text Size”
nsert My emp Page
Contents #x 2D View#1: sup_paralleopiped_lirinate_1269img (. § A @ X MapView#1: /Uniilledd map ax

»
c I 5T View X N T Y N N I )

+ & & sup_parallelepipe
 Background

Retriever

sup_parallelepiped_eliminate 1259.mg ax

Fow | titogen

e e ok

452950.56, 379771515 _(UTM / Krasousky)

E2. 3.

12-10 BEIHE M
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SR JG iy B 5 ) Layout-Scale Bar, 1 /G EHBEAE R 5 #e HH — AN X 3ok B Fu ] R,
sl e e AR K] 2.3.12-11 Fios s, Sl eG4 R EHE (Mapframe)
b, R 2.3.12-12 FosECE & 1.

[

Scale Bar Instructions X

|

| & BLT1 in the mapframe with the scale you want to use for the sc
Cancel |

: %EIZ. 9. [2=ld %ﬁﬂﬁf{ﬁl&*@ y

| @ Scale Bar Properties X |
_J |
Mame: arlframe=MapFrame__unsup_eliminate_1=>
Descriptiol
Title: Scale [ ] Representative Fra
Alignment: Units:
o e Usel Uriits Dizplay String
P v | Kilometers Kilometers
kD Left Meters Meters I
) Right Miles Miles
:_) g International_Mautic Mautical Miles
Masimum 5.29 e Inches
Apply Redo [ Close | Help
-

F3. 2. 12-12 LLBIRPBECE & O
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Raster Untitled:1 - ERDAS IMAGINE 2015

Terrain Toolbox Help Multispectral Drawing Format Table

n_merge_1259.img
-

(Layer_4)(Layer 3)(Layer_2)

Kl2. 4. 3-2 Resolution Merge IR (AEFERE)
R X—PHEEMH T HPF Resolution Merge A1 1] Resolution

Merge W54 RS 712 . Resolution Merge Ml & 45 RA7AE—E IR H (i,
i F & Resolution Merge @il & 45 R KITSOmAA O 755 , 1l HPF Resolution
Merge HiT{#H] T =@ J€% (High Pass Filtering) , RERSE =0 HER 1K) sp_ye.tif F1RIK)
TG B IEWH 2IE ™M ZEFGEEEY, BG 5 EA T RIAD L
BREMgE EE AR M, FtE2EER T HPF Resolution Merge 45 KT, XK
HPF Resolution Merge /72 7E AL FEA S 2] Fr Al IR AR EAR I, REAS B 4 b~ 5248
A R DI B, $em VBRI EE, NIFEM RS R 7 B
1)t Bt o

95



2.4.4 R A ERDAS BRH-H 53 35 B 6T E

. ERDAS #4170 FHE VP FM SR ES R AE 2. 4. 4-2 FiRBO 4T85k
(Parallelepiped) FIEEEEREREMNER, HATREAELSE, Hpd RN
1E RN LS,

Q Editor: ECAARD15484 (edited), Dir: C:/Users/Lenovo/App!

File Edit View Find Help

E DS & B2@aK

CLASSIFICATION ACCURACY ASSESSHMENT REPORT

Inage File . e:/codespython_code/whu_4_remote_sensing/l_rsdata-/7_sup-/sup_none mnaximum _likelihood_1259_recode.ing
User Name : Lenovo
Date : Sun Jun 08 22:18:22 2025
ERROR MATRIX
Reference Data
Classified Data Yangtze Ri tributary forest
0 0 0 0
Yangtze River 0 12 1] 0
tributary of th 1] 1 9 0
forest 0 0 0 30
farmland 0 0 0 3
city 1] 0 1] 2
bare groundie.g 0 0 1] 1
Column Total 0 13 9 36
Reference Data
Classified Data farmland city bare groun Row Total
0 0 0 0
Yangtze River 0 0 1] 12
tributary of th 0 0 1] 10
forest 0 0 1 31
farmland 7 0 0 10
city 0 13 1 16
bare ground(e.g 1] 0 10 11
Column Total Z 13 12 90
————— End of Error Matrix ————
ACCURACY TOTALS
Class Reference Classified Humber Producers Users
Hame Totals Totals Correct Accuracy Accuracy
0 0 0 — e
Yangtze River 13 12 12 92.31% 100.00%
tributary of th 9 10 9 100.00% 90.00%
forest 36 31 30 893.33% 96.77%
farmland 2 10 P 100.00% 70.00%
city 13 16 13 100.00% 81.25%
bare ground(e.g 12 11 10 83.33% 90.91%
Totals a0 30 81
Overall Classification Accuracy = 90.00%
————— End of Accuracy Totals ———
KAPPA (K") STATISTICS
Overall Kappa Statistics = 0.8720
Conditional Kappa for each Category.
Class Hame Kappa
0.0000
Yangtze River 1.0000
tributary of the Yangtze River 0.8889
forest 0.9462
farmland 0.6747
city 0.7808
1]

bare ground{e.g. roads)
————— End of Kappa Statistics ————

E2. 4. 4-1 B RPURKE (Maximum Likelihood Classifier, MLC) HI&EEEVEERIIRE
K 2.4.4-1 BWEREE, vJaeBEMNE, AR (Maximum Likelihood

Classifier, MLC) FJRsFEEPEE B S BISCF N AU T
CLASSIFICATION ACCURACY ASSESSMENT REPORT
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Image File :
e:/code/python_code/whu_4_remote_sensing/rsdata/7_sup/sup_none_maximum
_likelihood_1259_recode.img

User Name : Lenovo

Date : Wed Jun 04 11:29:55 2025

ERROR MATRIX

Classified Data Background Class 1 Class 2 Class 3

Background 0 (%] 0 0
Class 1 0 12 () ()
Class 2 0 1 9 %]
Class 3 0 () () 30
Class 4 0 (] (] 3
Class 5 0 () () 2
Class 6 0 (] (] 1
Column Total 0 13 9 36

Reference Data

Classified Data Class 4 Class 5 Class 6 Row Total

Background 0 (%] 0 0
Class 1 0 () 0 12
Class 2 0 (] (] 10
Class 3 0 () 1 31
Class 4 7 (] (] 10
Class 5 0 13 1 16
Class 6 0 (] 10 11
Column Total 7 13 12 90

----- End of Error Matrix -----
ACCURACY TOTALS

Class Reference Classified Number Producers Users

Name Totals Totals Correct Accuracy Accuracy

Class © 0 (] 0 -—- ===

Class 1 13 12 12 92.31% 100.00%
Class 2 9 10 9 100.00% 90.00%
Class 3 36 31 30 83.33% 96.77%
Class 4 7 10 7 100.00% 70.00%
Class 5 13 16 13 100.00% 81.25%
Class 6 12 11 10 83.33% 90.91%



Totals 90 90 81
Overall Classification Accuracy = 90.00%
----- End of Accuracy Totals -----
KAPPA (K~) STATISTICS
Overall Kappa Statistics = 0.8720
Conditional Kappa for each Category.
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m. Editor: ECAARC15484 (edited), Dir: C:/Users/Lenovo/AppData/Local/Temp/ = a X
File Edit View Find Help
B DRSS BB& MR
CLASSIFICATION ACCURACY ASSESSMENT REPORT
Inage File : e:/code/python_code-/vhu_4_remote sensing-1_rsdata/7_sup-sup parallelepiped recode_1259. img
User Name : Lenovo
Date : Sun Jun 08 22:19:57 2025
ERROR MATRIX
Reference Data
Classified Data Yangtze Ri tributary forest
0 1] 0 0
Yangtze River 0 12 0 0
tributary of th 0 1 9 0
forest 0 0 0 32
farmland 0 0 0 1
city 1] 0 1) 2
bare ground (e. 0 0 0 1
Column Total i} 13 9 36
Reference Data
Classified Data farmland city bare groun Row Total
0 0 0 0
Yangtze River a 0 a 12
tributary of th 1] 1] 1] 10
forest 23 0 1 34
farmland 6 0 0 Z
city 0 13 1 16
bare ground (e. 1] 1] 10 kb &
Column Total 7 13 12 90
———— End of Error Matrizx ————
ACCURACY TOTALS
Class Reference Classified Humber Producers Users
Name Totals Totals Correct Accuracy Accuracy
1} 0 0 — —
Yangtze Riwver 13 12 12 92.31% 100.00%
tributary of th 9 10 9 100.00% 90.00%
forest 36 34 32 88.89% 94.12%
farmland 7 7 6 85.71% 85.71%
city 13 16 13 100.00% 81.25%
bare ground (e 12 11 10 83.33% 90.91%
Totals 90 90 82
Overall Classification Accuracy = 91.11%
————— End of Accuracy Totals —————
KAPPA (K") STATISTICS
Overall Kappa Statistics = 0.8846
Conditional Kappa for each Category.
Class Hame Kappa
0.0000
Yangtze River 1.0000
tributary of the Yangtze River 0.8889
forest 0.9020
farmland 0.8451
city 0.7808
bare ground (e.g.. roads) 0.8951
————— End of Kappa Statistics ———
4 »

E2. 4. 4-2 F4TNHEE: (Parallelepiped) HIFEEIEERSE [HIELER]
K 2.4.4-2 2k E B, FTRER NG, FAT/SHEMATE (Parallelepiped) HIFEEEVEE
A T S N R AR

CLASSIFICATION ACCURACY ASSESSMENT REPORT

Image File :

e:/code/python_code/whu_4 remote_sensing/rsdata/7_sup/sup_parallelepiped_recod
e_1259.img

User Name : Lenovo

Date : Thu Jun @5 14:52:35 2025

ERROR MATRIX
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Classified Data Yangtze Ri tributary forest
0 0 0 (4
Yangtze River () 12 () (]
tributary of th (%] 1 9 0
forest () () 0 32
farmland (%] (%] (] 1
city ) ) ] 2
bare ground (e. (%] (%] 0 1
Column Total 0 13 9 36
Reference Data
Classified Data farmland city bare groun Row Total
0 0 0 (4
Yangtze River 0 0 0 12
tributary of th o o 0 10
forest 1 (] 1 34
farmland 6 (%] (] 7
city ) 13 1 16
bare ground (e. (%] (%] 10 11
Column Total 7 13 12 920

End of Error Matrix
ACCURACY TOTALS

Class Reference Classified Number Producers Users

Name Totals

0
Yangtze River 13
tributary of th 9
forest 36
farmland 7

city 13
bare ground (e. 12
Totals 90

Overall Classification Accuracy

End of Accuracy Totals
KAPPA (K~) STATISTICS

Totals Correct Accuracy Accuracy

0 0 SEEIR LS
12 12 92.31% 100.00%
10 9 100.00% 90.00%
34 32 88.89% 94.12%
7 6 85.71% 85.71%
16 13 100.00% 81.25%
11 10 83.33% 90.91%
90 82
= 91.11%

Overall Kappa Statistics = 0.8846
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Conditional Kappa for each Category.

Class Name Kappa
©.0000
Yangtze River 1.0000
tributary of the Yangtze River 0.8889
forest 0.9020
farmland 0.8451
city 0.7808
bare ground (e.g., roads) 0.8951

----- End of Kappa Statistics -----
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m Editor: ECAAR015484 (edited), Dir: C:/Users/Lenovo/AppData/Local/Temp/ — ] X
File Edit View Find Help
B DEHS ¢ B2
CLASSIFICATION ACCURACY ASSESSHMENT REPORT
Inage File : e:/code/python_codesvhu_4_remote_sensing/1_rsdata-7_sup/sup_feature space_1259_recode.img
User Name : Lenovo
Date : Sun Jun 08 22:15:44 2025
ERROR MATRIX
Reference Data
Classified Data Yangtze Ri tributary forest
0 0 0 0
Yangtze River 1} 12 1} 0
tributary of th 1] 1 9 1]
forest 0 1] 0 30
farmland 0 0 0 3
city il 0 0 2
bare ground {(e. 0 1] 0 1
Column Total i} 13 9 36
Reference Data
Clas=sified Data farmland city bare groun Row Total
0 0 0 0
Yangtze River 1} 1] 1} 12
tributary of th 0 1] 0 10
forest 0 0 2 31
farmland 7 0 0 10
city 0 13 1 16
bare ground (e. 0 0 10 11
Column Total 7 13 12 90
————— End of Error Matrizx ————
ACCURACY TOTALS
Class Reference Classified Humber Producers Users
Hamne Totals Totals Correct Accuracy Accuracy
0 0 0 - —_—
Yangtze River 13 12 12 92.31% 100.00%
tributary of th 39 10 39 100.00% 90.00%
forest 36 31 30 83.33% 96.77%
farmland 7 10 7 100.00% 70.00%
city 13 16 13 100.00% 81.25%
bare ground {(e. 12 11 10 83.33% 90.91%
Totals ED] 90 81
Overall Classification Accuracy = 90.00%
————— End of Accuracy Totals —————
KAPPA (K") STATISTICS
Overall Kappa Statistics = 0.8720
Conditional Kappa for sach Category.
Clas=s Nane Kappa
0.0000
Yangtze River 1.0000
tributary of the Yangtze River 0.8889
forest 0.9462
farmland 0.6747
city 0.7808
bare ground (e.g.. roads) 0.8951
————— End of Kappa Statistics ————
4 »

2. 4. 4-3 KL= R)E (Feature Space) KHIAEETEEHRSG
Kl 2.4.4-3 BIEMEE, "TREEMNE, FEZEVE (Feature Space) HIFEFEVEE )
AN

CLASSIFICATION ACCURACY ASSESSMENT REPORT

Image File :
e:/code/python_code/whu_4_remote_sensing/rsdata/7_sup/sup_feature_space_1259 r
ecode.img

User Name : Lenovo
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Date : Thu Jun 05 15:07:12 2025
ERROR MATRIX

Classified Data Yangtze Ri tributary forest
0 0 0 (4
Yangtze River () 12 () ()
tributary of th (%] 1 9 0
forest () () 0 30
farmland (%] (%] 0 3
city ) ) ] 2
bare ground (e. (%] (%] 0 1
Column Total 0 13 9 36

Reference Data

Classified Data farmland city bare groun Row Total
0 0 0 (4
Yangtze River 0 0 0 12
tributary of th o o 0 10
forest () (] 1 31
farmland 7 0 (] 10
city ) 13 1 16
bare ground (e. (%] (%] 10 11

Column Total 7 13 12 920

----- End of Error Matrix -----
ACCURACY TOTALS

Class Reference Classified Number Producers Users

Name Totals Totals Correct Accuracy Accuracy
0 0 0 -——- ---
Yangtze River 13 12 12 92.31% 100.00%
tributary of th 9 10 9 100.00% 90.00%
forest 36 31 30 83.33% 96.77%
farmland 7 10 7 100.00% 70.00%
city 13 16 13 100.00% 81.25%
bare ground (e. 12 11 10 83.33% 90.91%
Totals 90 90 81
Overall Classification Accuracy = 90.00%

----- End of Accuracy Totals -----
KAPPA (K~) STATISTICS
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Overall Kappa Statistics = 0.8720
Conditional Kappa for each Category.

Class Name Kappa
©.0000
Yangtze River 1.0000
tributary of the Yangtze River 0.8889
forest 0.9462
farmland 0.6747
city 0.7808
bare ground (e.g., roads) 0.8951
----- End of Kappa Statistics -----
LERGHT: (EARRSEIF, BKRiET ERDAS BB GHEAT I B 2R 3 BR A

T =85 BORAIIR 4287 (Maximum Likelihood Classifier, MLC) « ~FA47T 7N 474
(Parallelepiped) FURFIEZS A% (Feature Space)

BRR K (MLCO) 2 — T gt S5 T, Bl s s
M2 TCIEZS 73 AT o 12T VEAE AR IR S 2] R34k 73 5K B2 (90.00% ) 1 Kappa
A (0.87200 , Ui RE R BEAR N EENE. i, KRITAHIL SR 70 8k B
B, AR RS BEANFH FORS BE R BUIA R 100%, 3R BFIX Lt V7R 45 H RO G i R AR
BN, ST X 0. AT 70 SR B B m, AEAR BRI T 1 20 2R AR N 2
K, RERRAR H A AEF= 2R B AUN 70.00%, 31X A GE & RONAR B S RS RREAEAS [ 2= 45
MAEKB BB, S RN I —E iR E

SEAT/SHIAYE: (Parallelepiped) JHId € X 2 4Ef) “ET7 ko, H1EITEEE
AR T B & T WU A R Z 20 o T TTIEAE AR SE > v 3R I H e e ) e AAR 70 R BE

(91.11%) Al Kappa %L (0.8846) , 1t B HAE AL FE A IR B i) B A HL U 1 70 RAR
g RAIR I IEAHEG, ~PAT /S HARIEAERRAR AR H 1K) 70 R B3 m, Rl fx
MBI FHE LB R T 88.89%, JHFKEREIEE] T 94.12%, Ui MiZ 7 i AEAL FLIX LE )
I A 0% 5 o R O R RRAE o AR FH Y 0 SRG FE BORA BT i, (BT ORAFAE — E R,
X AT HE A R A DGR AR AEAS [F] S5 A T AR EOKR, B0 2RI A DL SE 4 HERf

FRIEZE 1AV (Feature Space) Z TR JuAEHFAE 2 (B AL B HEAT 702K, FRAE4S [A] HH
R BL (BRI MR AR TTIRAEA IR S > v (R AR 53 K5 FE A Kappa R85
FAUSR 29540 24, 2578 90.00%F1 0.8720. 5 Ec KSR SyEAHLL,  RAE 25 (M 7ETE AR
M7 SR EREAA S, AEAR HH ()40 SRS BEATI SR BUAIS, Ul WA 7 VAR AL BEAR I A7 AE
— € K PR

MR, “PAT ST (Parallelepiped) 7EARSL S PRI T & @ ) SR 4328
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FEE (91.11%) Fl Kappa R4 (0.8846) , IR A RS > B idE A 1 I E 72k
Tiike NIRRT (MLC) FIRHE=ZS[A]7L (Feature Space) M)7r2kEEAHY, (H
IT/NTMIELESE LS 1Y) CAngRpk) 150 BKE B EREIE— 28 . S RIUSR A0 ViE A Tl
RRAERON A B H IR M IEZS AR A, WHCYT AT 20 PAT /S AR VEE H T 614y
fERCAE R BT LoERt 24 “&17 @ XY, AR RS mk: AT
T SR E BB B AT Ay R s, (BAEAL B ISR RHIE AR BOR (Y (g
D B AT RERCR A

TEJG SRR Ferp, T LA EE & 2 P RO AR 3, B an S A R 25 (A HEA T 4]
oy, B R KA RIEBCTAT S TR AT AL, BAidE— P8R s o RS R . X
TR HE G R BCR ), 7T A% RSN 2 B R (nh e, iy
) ORI E R HERTE
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2.4.5 MM ERDAS BRI REFBIEEHIE

Land Cover of Yichang Region
ERXINRERXED TEE

453000 455000 457000 459000 461000
3810000 9

3810000 N

3809000

3809000
3808000 3808000
3807000 | 3807000
3806000 [EEEEEEE, 3806000
g i Legend
3805000 i 3805000 Class_Names Area
3804000 == : 3804000 I Yangtze River 5.26141
i B tributary of the Yangtze Ri
3803000 B 3803000 ributary of the Yangtze River 1.28472
I forest 39.883
3802000 : M 3802000 farmland 0.878923
Bl ity 11.6686

3801000 B ""“ 3801000

bare ground (e.g., roads) 1.88692

3800000 f 3800000

3799000 fi 3799000

B Drafter: Yang Danyang
S 3798000 HIEA: HFIH

3797000

3798000
3797000 § Student Number: 2023302131259

3796000 | 3796000 EE: 2023302131259

453000 455000 457000 459000 461000
ScaleDate of Drawing: 2025-06-04
Kilometers %‘JEEE@ 2025_06_04

Scale

5 0

Bl2. 4. 5-1 HE#XHRE 2R EHE

LERTHT : T AR S A B L B M X I 3R 7 5 287 4 A TE i e o 1 b X
WRAE d R AT O, BRI KIS AR AR E L AR S5 A [ S
o LR AN F R B A B ], BRI TR SR ) A E] o A AE L, BRSO
FH SR ST AN SRS SR A B RS 528 - Tl I A R 5 8, B0 1 st Il b it
NG B H BIR B SR Z o, (EnEESEmeEE. k.
IR, JERLAS ISR A MRS S B Te R, M 1 P A ) SRS

LA AN+ 2 A0, i) AAEafRyr . R e AR i,
FESR TR s R DU R 1 A i e ) R RIS L, DT B e A A s
Wi GE S5 MR I, ATLA TR R EAES RGN AL, N
PR ORI ARS8 It 1) ) S 4R AR R - o RUIRTIA RE S AR QI FE S (IR Rt et S,
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FEREAT XA S VRS . ORI AR S BE U, m] DR 9 B S i B s, 5 BRI 7
N G SR B SRR o3 B F S X3 M 7 i R S AR A

2.5 LI PIEPBEIREE R KBRS E

18 B i 1] 8 FEHTT 1
JUTRE I A% 8] sl e B R A, #R73 IX ity Sl ORI &5 & R SERAE (UniE B AE X
FAEANT G, S EUR 44 DGR R R FlL K% ik sk e

S R s
TOSRIERE TR B M Ho 1 pH 2 i S i
A s R PHER D BT 0utput
Optionsh]LLi%E “Ignore Input Values” A0
AT DA gexX — e Can s B )

Output File Name

File Output Options

[Z) Output a Common Look Up Table

FERRH A TR G RR | om o s e
EP Z?E Iz}% %2 | Ignore Input Values: 0 Help

Output Background Value: 0

() Stats Ignore Value:

- = Goto .,
©PRunNow (OBatch () Distributed

1
MrSID G3 Subblock Size
(") Do not produce empty output images &

Hid E RS (Recode) T E &I BT [F—
FEHWA) TUAR 25

ISODATASRLE A B B K 43 RHON 108, 8
SRR bR T E ), SRR
TR
A R FEAIAS £ i, RGP R AR B R
Z W R ER BN Cln T B FrR)

i B A B A S R, 1 R BE AL
Reached the maximum number of search points(1024).. So far mﬁ ‘l{—i E(J ﬁ% ’ U\j:}l‘j( IS“@*J-[‘ ‘l{—i E,:J TE%% ?ﬁ 4 }J\ﬁzﬁ
o collected BSIrandsrn ccic:rdma.tes Eﬁ {%%%1%%\% Eé Hﬁ'fﬁ” /J\ E’\]ﬂﬂ#@% ?LLJA H_j,m‘ U\
:)\;A?:::?you like to continue with another set of 1024 searcl h j:jz ?]J E@z % E/\J %*}‘L l;ﬁ‘:

2M BNy

)

FEATRE FEVEE TR i H LRI IR, —  FRBUF I 7E B AR 2SR G K s Save

THEHIHEE idSave Tabel 7, SEHM  Tabel, iXFE R UFTIFABAS img i i IE GE VK 5 AH

PGS RAL A H O 2 JFHRARR T KA

FEERDASHX A AT 5 AL, — T UR4T

TG 25 R 4 2 B Can N BB
R

ke ORI B RC E e, B E )
AAFRNIE R BRI RCR AT B s
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XU R R T 7 E AT A B R D RN
BCE, R R S SR IR AR

#2. 5-1 7EN FERDASHR (- HEAT R IR 7 2R AR JE SRR 15 1) I Y ST ST et A2 vh B B ) 1) AL EL AR e 77
®

2.6 L3NG

FEAE )22 v, JaEd N ] ERDAS BAF RN 7 B T 8 i 7 e F il (5 B4R B S
il B e R, B2 T HUHHRSE] B ESE R T, BIRAFEIFER TRBEN.
JUIRZIE SeBRR G 03RS EEPPE A& a5 R Bk, A5 e WEHE IR B Ak
BRI EAE B AT TARSEE 1 RS AEAL

FERBUBIN S JUATRES YT, a1 s 2 i BU R SR RN e, JF
M AR ] AT SL TR R, Rk (5 5 B AR AR SR GEXS 55, DR T IR A
IHERATE . FERCBRRE 0, TN EA AR & FVERIRCR, W T Rod S IRE 5%,
AROUIRTT 1 SR R AR ADETEE SR . IR, Bezkul 7 B 7r MR
W B SRR IS, T A AP A A R, R 1 AR FAA R SR AiE
1733075, IFEIR BV fabr PG 1 0 AR ERYE . B, A2 ] AT,
PEAw T s A R RS IE R AT MBS, LI E R, RIS oy
REERU BN R AR R R, v RS BT AR IR 0L 7 /1328

i N ERDAS BAFEAT RE IR K5 U5 B e S i, AR 1 H Sisk
BARAERE ST, SO TN RE K E R AL PR IR AR I B, BE IR T RSB i R e
Al FRAESE IR P B B 7 — b ) AR, A ) A ARG PR E B4R Ak
BAE, (HEE AR ulIRR, RIZHTCR X rE, RR FERmak. RAE,
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XL IR B RERE AL AR 1 A AR FOAN AR A AR, 9 BRITIT ) 1R e =
Al

3 M OGE &R THHEIEEIERETHIER
FEEL

3.1 LS H/Y

TR ER 5] 28 (Open Geospatial Engine, OGE) & G K 27 2248 1 Bt - 1 BARH % 11
R E R SE BRI, T 2024 4F 1 A Bk B2k, %R E BT ek
I E BRSS R R, B “H-FE-H0R” MERE It =R /1. OGE (KT =
THRIE, shAIE RS ARG A s ER DI B BT S AR A | SR R A
TR ALFEAS ., FEAULEE R B R 55 22 VR e A IR S 300

HAT, JTHBbIRGI RS- 6 OBy — Sl a3 A s . 38 T Ugm A 7017
SIS oA v H E S T IAO — R R ZRIN SR i = & . EEdE B, FRILE
T EE . BRE LSS (Sentinel)  SEE i B (Landsat) 55 Z 71 1A 18 R AR L
N EEIERAE AR, REZINEETERR. MITA. miEm . Ealie, 5w
A Web PRI ss 55 2 R HHR R E S . KT RENREEHEE ) £RA KT
553 L, ‘FERHABEAER A, Ul Kubernetes £ A AR ImHZEM AT 1T, X
FEH P 2 ZimBa it U5 0~ 6 Dhae 5 5, RMEsFAER T Bl . TR 200
RA, H P AldE JavaScript Al Python IS 5 1 FH g 8008 A0 55 B U 0EAT KRS
PSR TS br: ERH b, CFEREESRBNER R, JHAERIA, BihiE
HIEEG M BIEKE, SAEEE RS BN KOO IrHERE S, fE
CaE R L EBRlZ: . BT AR M R E W R IR T AE BEOR RS, TN
HARTHIRE B, WiTie s, AR, BEE. Ei<se. REKE. 2SR REFR
HERTHE R BRI 255 B2

ARIREL ) B AR N IO ER 5] 28 (Open Geospatial Engine, OGE) “F &, i®A
B PR BT RE TR B 0 R R S BRI, $RTE X 18 AR A B 5 2 i i RE T, (RIS
A% OGE & IREMIE 5 TIRE, NSRRI FH A 70 AN S B8 g IR Sl FLAk
Kin, #EERERBIHEERNERESNE, RAFEPEEE (0 RVIL NDVD
IKARFEH (i NDWI. MNDWI. AWED U 3i#e% (41 NDBI. IBI) 44 £ J5 3 e
TEE IR HTHIER, EEARBENEH S5 RERME, 0 RESChrmg KikiE
HIEMFREOEATHE B2 BATE OGE L EHIThEESHRIE, @i Sk, A HEE
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OGE V& HH HIRe, BEERAMRH 2 LR GEEE. e e e, #1758
AT ARSI LR BE TS, 2 OGE 1 G fE 38 Bl A B 5 7
PrhfEsE S mAG RIABRBEIRLES HIZRESN, 121 Python %421 5 I OGE
B IRUERIAN S R EL S S 2 ARFIEFE RO SEACHY, R B e 2 s Oy Rl 3T 1 ACHS,
FIE R A A IIRASHERR (K 45 R, AT DL i R 2, 3 x0Tk Bt Ak PR
RIEfE, IEFFMIRER OIS RAEES, MRS REIT b, R85 Bl /6 B A7)
ATFFAEARH B R, 45 & S PR BT SO EU R BEAT R, SRS AN RIS 2 1]
[RI9R 2 B S AT RGN, 15 7702 HYRE ISR i R sk b R [ BE 77, JF 1 38 ke
AREEBIEORY . KBTEE L TR ) e USSR 55, AR
FERPEDR SR 1) B AR (1 BRI T, OO B IESBOR TR N S ST IR FT IR 088, DA AR R A A
KRS SEARF AT T2 RAUE 7R

3.2 SLIEFFE

TEIRT AL AR B 2 1 6T SR RS P22 5 A (R A RaA S, T A R B
ORI G FORR s Ry e s ME B, I AT . XSGR M TR E
i FE AR LT AN A B B 2 AL R, € BB AT B T A

3.2.1 fHFEEH

LB 7E AT WOGFIE £ 40 B B B3 ORISR (1 3.2.1-1): FELL Y6 ER (0. 6-0. 7
um) FESESEIREE (0.4-0.5um) HTHZRE (HEREK a JEHLL 0.45 um JyHO B
i, MEEER b JEALLL 0.66 um JAyH OB IS ) FISREAE M3 GIHEE b 3R, M3 R AE 0.43
1 m-0.48 um JE IR ) AT A VE R M= R BRI, RETEREAR, NAERAE
Eg (0.5-0.6 um) A —MPEIEGIIE; ELHAKSE (Red Edge Position, 700-750nm) 72
RS ERSRE EF I X8, LTI EL T A A A SRR AR, AR RS
FE (40-60%) ML AMEE (750-1300nm) ; FEFE A AMX K (1300-2500nm) AZH-

FKEMMEE, £ 1450nm A1 1950nm T H IS S AR BAR (10-40%) (7K 43
WA . Hodr,  “4LBRLT AR TR B IR AL T ER AR AR,
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FEES

i. i i i i i i i i i i i

4000 600 800 1000 1200 1400 1600 T80 2000 2200 2400
¥ nm

— B .- WBKIE - K it

B3, 2.2, 1-1 AR Ak G i 28
Y A EIRFEARRE, (BEE 5 ZE R, XM E N SHEY A (K 3.2.2.1-1),
F . WHRELN., SKEZDEFRR,

3.2.2.1 Ee{EEHEIES (RVD

FLAELAE M 5 %0 RVI (Ratio Vegetation Index) & i # (M M Fa 4, HitF AR N:

LN W

o, NI AHMNE BRI, NN BT ZE

RVI FEBK, Rz m ek . By RVLEE KT 2, S g E s
X RVIZERT 1, TEEEROHE R N TES. KM R RFE 0™ 5 B
%) [ RVI £ 1 T,

RVI j8 i {87 5 1) BU RIS BBOR T HEARE AN BB R O 22 57, (HE i BA B R
BRI : YRR 7 a5 B R, RV XA 0 BUs, (F S E RS 55 FE<50%0 , 1X Fh iUk
PR BRGSO LI Sergm, KA KR BB AR B A I ) R B, BT A
TEVH SR 75 BT KARE, 3O RO 2R 15 RVIL

3.2.2.2 A—ESEIEE (NDVI)

A—ALAE# FE % NDVI (Normalized Difference Vegetation Index) i J9—4b AL BE 77,
ik T RVI BIAE, HitEALA:

= —[18]
“+

NDVI [FEICA[-1, 1], 24 NDVI> 0.2 i RoREEEHE T, NDVI> 0.4 2R
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8 55 R, NDVI 2L 0 B R LB S L, NDVI < 0 B 5 R K44

NDVI B2 . AR SO 2R EIL A J8TT, NDVI HAAAE— 28 5 fRAE,
UNAERE A B 1 X 3k, AR B RSS2 TP NDVI IEUE, F ] LI RE4s & EVI 8L
SAVI FHAMME IR EEE, DB I35 Al R 3R 52 .

3.2.2 IkiFIEH

IR B [ G R VAR, 75 T WG BE (400-760nm) 75975 7K 1A B Ak 52 L 6%
WEEk s, RSB (450-550nm) B FAHX B R, ELLGEEL (650-700nm) KA
Wekseslk, St ERAK: MK AN (700-1300nm) FISE 204 B (1300-2500nm)
T omZ i T R SRR (BT 0) , X2 X 77K A 55 oAb A7) (1) B8 AR AR L ON2000211
X CIE R A KA TR B A R B AL T W R IR

IKARFEHAE VR AT« 2 X 55 75 B T8 I (5 AT Hh R /K AR B B 3
s A HEEE.

KBS T R BES AR . KA T HHERSE S H 5K AR & 5
RAEE, GG B0 IS VRN 21300 35 B SEAE A s i et (181 3.2.2-1) , AT T
WA A K IS s KR R 2 R B 38 It 2 D K AR B AR B SO 3,
ek B, (ROGl 2R IREFAENT 22, I IERT ALK, AP X I3 PR RFAR S S
RHIE; BRAL, ZKIFR L REMa KA e SIRE I, X TR KA, 27K I JeR ot I 4 52 el
B, R KAk B — @ IR B Ja i e il Re 1 7 3 BRI N KA A B R G TE AL .

£

Tr
‘\
N bR S B R A
PRI B & B K
e 5l ——sEERTERS
Lo
B
34
Y

-~

i L i L T T, L
04 0.5 0.6 0.7
R Am

B3.2.2-1 MHERWEHME, BARNREETE, SORMNREEEF
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3.2.2.1 JA—{kiEiE# (NDWD

NDWI (Normalized Difference Water Index) F|FH &% 6 A0 1T 21 4h ik B 1P S5 2 57 - )
7K1Z|§ :

— [22]

NDWI FHMEIECA[-1,1], <O W, WHEBINARZIEKIE; 4 = 0 I},
T 7] B 2 KA

NDWI tHE {5, {H 552 505 P12 Msgm, 5 R FaR AN 2 KA, PRI FE S
B 87 FH P 75 e FH RE 0% T IR i b S S K AR AR AIE R AR AR HE

3.2.2.2 {EIEVA—Hk B (MNDWI)
MNDWI (Modified Normalized Difference Water Index ) FH %3 i 21 4y BX B AR 41 4

BB S TS MIX R

—_ — g
+ i

3.2.2.3 HaIKEFRIGESH (AWED

AWEIL 68 P AHRAS, 70 5E T A A7

(R -
=4 x( - 1) —0.25 x — 275X 2
CHHIA -
= +25 % —15x( + 1) —0.25 % 2

AWEI [HUE N SEEGE R, IE(EAR KR KA.

AWEI B A 1 A 5 @SR ™, o Bl URSEAS R st T 2% 4F, 7E P
AWEI 2 U AT IE R, Bl Unad e AR BOR I L X 838 s 2 s S kX, H A
s XA, AT BLak A AL ) AWET 22 3.

3.2.3 #BHigH

FEGUHIHE R iREE L. EENTHME N, ERRAINEERRBERSRE,
T EEIT LT SR B 2 S B AR BAR 3% S A OG AR PRI oS b R eh T 4 P B P 15
(A NITpTRAR A E k=i N s ) Wi AV NEOE S TR G (S DTS SEA U 2 o S S DA
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Xt EEAS A B SR8 SR AR AR H A2 4k, mT DLUR I T A3 A sl TR g S A2 4L
P T Mk 9 sk B R  F s R, AR SR XA E AL IR S 1 o, DR SR
WG IR AN IATER G 0T, W FEITIT FR 24 B BN 6

3.2.3.1 13— EE (NDBD

NDBI 3 i & 35 21 AN AL 2L M B VA P 22 1 YR 0l S S0P

—_ 1= o
1+

NDBI FHMEIHN[-1,11. 24 NDBI MEEE 1 B, s a5 X 8 241 NDBI
R 0 B, AERHENEA H) X35, NDBI tFE R 2, (HA R R 2 o a5

] 2,

3.2.3.2 IEHAEFIEE (BD

IBI 22— PNEEHEE, %:5%5E 7 NDBI. SAVI f1 MNDWI8.

- 2
+
— 2
Hrbr, SAVI (IR IEED 1R A N:
(it (it )
N + +

A [01PAEEEANR T, ARSI IR AR B E 0.1, IBI @l & 7 25,
IKVRREA IR EUE B, X F XA RIS By, (HR E S =8, TR R
NEB

3.3 L3R
3.3.1 OGE & HERIsERERIESZ

FEA ARSI 2T 1 R A [V 2 RS AR SR B0 I L S 2 SR B ) AU AN S 21 1) 5
KA, gt TE OGE 1G5 1 H HTIRERIRIE 1%, 3.3.2 FRHTIR I #4Fh 2k
THREFRHOR KT U SRR AR, AR RETRERRIE B §ER: &
PAEREREXRENFE TEXFENBRESNS.21) , HFAMERRITR
ot (MEIBERNSFENR3.47) .
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3.3.1.1 Efk OGE ¥ &Rt DERIGHIE

st B AGy,  AT AZEXT O I R BIAR N ) DR AE S (B 3.3.11-1) -

A A FERE wwwopenearthorg.ay

o @ " e Ea -mBE@ Mmoo ) @ & BOa Plxm o 2 e s O some € a=mars
Q‘] OGE #n XFPo FEPO BEADL EERD  EEVO [ ENGLISH (@) 2023302131259
HEAH LTS e
AEEH/RIE: [
-
® Lcos 1167 co2 T2
s OTR mEE 2024/418
s BE E:
faE: Landsatd LIGTRHMINM &
B o EEIA: 2024/4/18
i ME &
SR Landsatd LITPRIAAS R
2 ® Lcos_L1TP_C02 T1
L]
5at9 LIPS 64 i 428 ESEIT 204/4/18
o WE e
P admin SR Landsat LITPRIMHMA S
® Lcos_L2sP_coz T2
FEPHF: Landsat8 L2ZSPARCO2/T2ME- Ml IR B AR EEEE: 2024/2/27
AWE BE o WE s
Fil 8 admin f@if: Landsatd L2SPARCO2/T2&1100/30/15m5} -
® Lcos_L25P Coz.T1
PR, Landsatd L2SPERCOZ/T10H8- M8 B 1058 BEEIA. 2024/2/27
SME: BE femE: WE s
MMM admin TEIE. Landsat9 L2SPERCO2/T1£IR100/30/15ms} -
1108 [ Hrek 1] 2 > wsm- mE n

3. 3. 1. 1-1 FERIR O XT LR H R BN DEVEE R
iR A, RInE 2% TEMBEBE B SRR RG] (K 33.1.1-2) .

&3.3.1.1-2 EEREERRE B 5HARERE
AT LS SRR O U R SRR R, MAE WA, AR RS A,
SRBE TN E KRR, BIE 3.3.1.1-3 EAGTHE (P raa ek BT
LRV -
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" B B & na

FRBL ERO  ERRL  EEGL

FWFEH TR

L
Lcog 11T
Lk )
O asHm  TRER
0 anmEss
SERN Lt B
114.10658016264811 114.54493086178107

HERNE SHERAE

L]

20000101 2025-05-05

£ £ T

NP

E3. 3. 1. 1-3 ZEFEFEH LR E KN BRRREPMAET LML
DU T 2 Bk B ] 3.3.1.1-4 BRI A, nl blA) ik B OO EAE B R G A,

EF T
EERL  BEERD

LCB1220302015275LGNO0

.uq ta 2£53: LandsatRAP 5

B3.3.1.1-4 PEEBHERLEE
WrI LSS A T AN YRS aFEENER (K 3.3.1.1-5)
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& FiRoeESIsE

landsat_8

OLI_TIRS

2016-07-23 00:00:00

HE

LCB1230392016205LGNOO

LCo8_L1T

ELmESE 112.6789661073,31.3626798

HEMEHEE 115.0540255451,31.3095866109

E3.3. 1. 1-5 BEFEBBREANHARGE
WK 3.3.1.1-5 i, % AR EGE BN
TA: landsat 8
FEXE8:  OLL TIRS
KERTE: 2016-07-23 00:00:00
~E: ¥
BB %5 LC81230392016205LGN00
FEMmgRS: LCO08 L1T
7 A% IGE:112.6789661073,31.3626798
A A% /4 R 115.0540255451,31.3095866109
KT A% /15 : 112.6437882525,29.2787064675
AT AL/ 114.96931265,29.2298433839
RSB TFE wS RUAT A R (W0 imgl =
service.getCoverage(coverageID="LC81230392016205LGN00", productID="LC08 LI1T")) .
T2 SN2, BARFIFEE Landsat R4, Landsat-4.5 F ] TM(Thematic Mapper,
L B4 AT Landsat-8+ 9 1/ OLI (Operational Land Imager, FfiHusf54) B
WEAEANFP (E3.3.1.1-6) :
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( Automated Water Extraction Index - no shadow area )

AWEI , =4 x(Band2 - Band5)—(0.25x Band4 + 2.75 x Band7)

Bandl TEBER  Band2 §¥6HER  Bandd4 JMER Bands th4IYMBER  Band7 iELISMEER
0.76-0.90pm 1.55-1.75pm 2.08-2.35pm

TM{EREES ( Landsat 4F]Landsat SBE )

OLI_TIRS{E/R%&E ( Landsat 3PE )

Bandl JEEiEEE
0.433-0.453pm

Band2BE6IHER Band3fR¥GHER Band4ZI¥GHER Bands BER Band6 fEHLIYMUHER Band7 SRS 2IBER
0.845-0.885um  1.56-1.66pm 2.1-2.3pm

E3.3.1. 1-6 TM50LIfE BB NAR
T™ KB B 3.3.1.1-1 fis:

BT BB PR (m)

Bl Blue 30
B2 Green 30
B3 Red 30
B4 Near-Infrared 30
B5 SWIR 1 30
B7 SWIR 2 30

%3.3.1.1-1 MBS
OLI HJ3 B % B i 3.3.1.1-2 flfs:

BBS BB PR (m)

B2 Blue 30
B3 Green 30
B4 Red 30
B5 Near—Infrare 30
B6 SWIR 1 30
B7 SWIR 2 30
B8 Pan 30
Bl Coastal 30
B9 Cirrus 30

%3.3.1. 1-1 M RIEE
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3.3.1.2 FEHRR

K 3.3.1.2-1, AIFR P O- BRI - FAE R, A LL AL TIF 2545 202 G
15 H 4«

oo woen [T wsen

- Bt O sk B R E

inpart oge

ERESER

261 - service. getcoverage (co
1.0 = service.getProcess(

AESIEA PFEURA L LT

2R 68 /e 7 gecison 85, oA 2GBES)

m stackf

L4312 TPy han GRS 2y, WA
s,

fin) EERIFRISHE 2 OB 125
b Bammme

i) &R PRI RIS Y _1285
I i

SNGE, B O-FIRAR - EALTIE SR T (RS 2 “myData” SCFk
) BRI E R FAERR G (K 3.3.1.2-2) .

= A
- ftaEE ©

@ NS,

) oge.inttializa()
4 service = oge.service. initialize()

@ New)

@ R

11 = service.getCoversge (coveragelD="Gr1_WFV3 E ¥35.,5_20210709_L180)

gfi_d = service.getProcess( Coverage  toF loat" ). e

@ 1812550y
& MNDWI_125% 0y
@ NOWI_1259.py
= gaen ©
- EEEE L

wox
- HHEER

> = mE
Iz -

o] EG A TpythonfUSLey, BRESE

CRET )

B3, 3. 1. 2-2 _HERBEEEIBET RS

BRI AR - AR BIRART
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3.3.1.3 SHAEBER

R OIEIT R A S RS (Wl: rvistyles(vis_params).export("rvi")) &,
fE ALSS T o B “PE2” #%4l (B13.3.1.3-1) -

- s

8 O e

BI3.3. 131 S ST B <R B4
RGBS L. AEREEE (H33132) . BREES (R
B — AR 2 30m, (82 11T H AT R G SRR, B (043 2 B E g 40m.,

a5
NDVI_TM_1259
EPSG:4326

40

F3.3.1.3-2 HESHIXHRER
NG E RS PATEEE (K] 3.3.1.3-3)
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B3, 3. 1. 3-3 SEESITELE
R R R L I AL B R BIRIRE S B T, R < TR ()
33.13-4) :

FEPD HEPDH EAPL  EERD BEEG

SBEAER 24 HHIR 1:235291 S3H4 62 1 3

E3.3.1.3-4 7F “HibBELER” P TFRAHLER
SN JE S 28 A SE BT (&1 3.3.1.3-5) -
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E3. 3. 1. 3-5 AN R T HTER

3.3.2 FTANRFERBSERRR

VERE, A FU B B R S ORI AT R, SR TES T 3.4 %
AEEAA.

3.3.2.1 {#E#IEH RVI GERSS—S &%)

IRIEEIEH RV I RHATZEEBHIRGIFE, ME2BANEETHNEST—
S®G. @SR AN BYE B A 3.3.2.1-1 fik:
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T xe DET 2R ool § axAsTe

GFI_ARD_WFV3_EO
BA—SDRIGKTEIENUEN (WFV3) ¢ EHARD™ 208

EREE  HEFH
VERES
BRE

B1
B2
B3
B4
VAA
vZa
SAA
SZA

QA

3. 3. 2. 1-1 ®mA—SHERMHERERER

SRR TR 2 RVI A SARS 40 R B :
import oge
#
oge.initialize()
service = oge.Service()
# CEHHE
gfl =
service.getCoverage(coverageID="GF1_WFV3_E103.5 N35.6_20230709_ L1A0007386026",
productID="GF1_ARD_WFV3_EO")
# B —SHE
# Coverage.selectBands (X 15#72.3.3 #1, BEHEEZM—1 Coverage FEFEIEEE)
b3 = service.getProcess("Coverage.selectBands").execute(gfl, ["B3"]) # R
b4 = service.getProcess("Coverage.selectBands").execute(gfl, ["B4"]) # IR
# Coverage.toFloat K BH#FEH K 32Bit ST, (E/745RAEIFRT
b3 = service.getProcess("Coverage.toFloat").execute(b3) # R
b4 = service.getProcess("Coverage.toFloat").execute(b4) # IR
# R — 1 EERA4 B B A LU TE IR L R i i B G B E 2
# /A B HE: RVI = IR / R
rvi = service.getProcess("Coverage.divide").execute(b4,b3)
# BERE KBS
# B1 Blue
# B2 Green
# B3 Red
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# B4 Near-Infrared
# VAA VAA

# VZA VZA

# SAA SAA

# SZA SZA

# QA QA

# REEREA
vis_params = {

"palette": [ # PGB 75
"#fdae61", # BE
"#fee08b", # B (REY #4)
"#ffFfbf", # BEE (WEX)
"#d9ef8b", # HERE
"#a6d96a", # HHRE

"#66bd63", # BRE
"#1a9850" # KRE (BEYE)
1
}
# SR

# rvi.styles(vis_params).getMap("rvi") # ZEME L2
rvi.styles(vis_params).export("rvi") # SHMELRE, 1B R EHHRIINIZR)DE] 40m
# REF It PN E

oge.mapclient.centerMap(103.57, 35.58, 11)

# =N G B RHEBRI T RIGSE R BRI Z

PRI AR B 5 20 RVI F45 R an i 3.2.2.1-2 Frw:
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X & Fri

openearth.org.cn

x @ @ E & - BEEZ @ Moce € @ o DDA BDDxa DER @ af ol @ aERsTs > B Efttrs:
liﬂ OGE HOME RESOURCES DEVELOP APPLICATIONS COMPETITION MANAGE [(sx EGIEN .+ @ .2023302131259
Resource Panel = EREESCTTRENVLELT] Model Assembler
# command [ save Run O End Run
1

a3

# g
.styles(vis_params).getMap("rvi"
s) . expor

= Data resources

= Model Resources

AHEDH RS Flaem

>
>

exp
> Sample code
>

B
erMap(163.57, 35.5i

= Sample model 8, 11)
BTG ANE. hAdEihEEE

v = My Project

v = CodeScript @

@ NDVI_1258py
@ RVI_1259.py
& NDWI_1259.py
= Composite model @
> # Upload Resources L.
> # Batch processing results

> = Addto favorites

log] Traceback (mast recent call last):
File "/home/ogefoge-server/python-serverjoge script/20250605101644462.py", line 18,1 |}
In <module>

bd = service. getProcess("Coverage.toFloat”).execute(b3} # R

INameError: name 'b3' is not defined. Did you mean: 'b4'2

] My Project/Code Script/RVI_1259.py is running, please wait

eback (most recent call last)

ba = service.getProcess("Coverage.toFloat”).execute(b3) # R

name 'b3* is not defined. Did you mean; 'ba'?

{info] My Project/Code Script/RvI_1259.py is running, please wait

41info] My Praject/Code Script/RVI_1259.py is running, please wai...

linfol My Project/Code Script/RV_1259.py is running, please wait...

3. 2. 1. 1-2 XE o —SRHEARKIERHEBRVIK SR

3.2.2.2 HE#HESH NDVI GBS —S &%)

REVEHIER NV X RATE LS RENRGIRE, MSARNTEIHNSES
— SR, RBUEMIEE NDVI KA ARSI T Fis:
import oge
oge.initialize()
service = oge.Service.initialize()
# EHHE
gfl =
service.getCoverage(coverageID="GF1_WFV3_E103.5 N35.6_20230709 L1A0007386026",
productID="GF1_ARD_WFV3_EO")
gfl_d = service.getProcess("Coverage.toFloat").execute(gfl)
# VAR EEH A
ndvi = service.getProcess("Coverage.normalizedDifference").execute(gfli_d, ["B4",
"B3"])
# NDVI = (IR - R) / (IR + R)
# REERE
vis_params = {

"min": -1, # BRPMERA-1 (HAZINDVI EH TR
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"max": 1, # BAMERA1 (HFNDVI JEH LR

"palette": [ # BEBS 7R
"#d73027", # AE (LB #H)
"#f46d43", # BAE
"#fdae61", # e
"#fee08b", # HE
"#ffffbf", # HEEG (LEX)
"#d9ef8b", # HIRE
"#a6d96a" , # HBHRE
"#66bd63", # HRE
"#1a9850" # KRG (REKE)

1

}
# SR

# dvi.styles(vis_params).getMap("ndvi”) # ZEME 27
ndvi.styles(vis_params).export("ndvi") # F4 TIF

# &R B E

oge.mapclient.centerMap(103.57, 35.58, 11)

FREAIAE ML 8 20 NDVI 1945 B an & 3.2.2.2-1 Fios:

« HE@ coc ) @ & Ba Pxa

ARG  BEEQD  EERD

= R
= R
= BHHE
v = (EEE ©

@ NDBI1259.py

< NDVI_1259_GFlpy

@ AWEI_nsh_1259.py

@ NDVI_1259_TM.py

& AWEIsh 1259py -
« AWEInsh_binary_1259.py

@ RVI_1259 GFlpy -

e -

5:38:48]info] IETER FTRAYME /R ENEA/NDVI_1259_GF
Loy, SWESKEZER
5:39:43|success] ETALE

s

e AR et oMl o S
JSEESY 1045 HHIR 1:432683 SHHE 1143 $45 104.302670,35.530456

sk

3. 2. 2. 2-1 MR —SRERBAEBIEHNDVIFIZ R
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3.2.2.3 EEFEHE NDVI (FHES LERNEAMXE T™M #4&)

BT —ikE, ZREESIEE NV KW RH AR EEEHRNTOIRIE,
MEERARNEC EENRAMEXE TR XIKEATHEN T AT 25N B
TIF SCAFNH 2.3.3 S5 FTIR B 2 I B S AR ERAE D7 126 B — 7K 2 BB tm_stack _res.tif
AR

5<F TM (Thematic Mapper, %10 Frgsz & i EAE &, 7 L2 % Landsat-5
i 1% (lzl 3.223-1) :

LTO5_LITP C02_T1
SEETE LandsatS DT

&3.2.2.3-1 ™M (Thematic Mapper, HEHIE) FIBALERIERER
BeAh, RF ALK PR AL bR, B LLEIE OGE A H O “HE” #ENT T

(M B T A4 X 3k st HH e iR S A S B (8] 3.2.2.3-2)
2Ha o

5 445 (115.0036, 30.1020) 38
m/px

SBEAR 1145 HBIR 1:142394 SIS 383K 845 115.003643,30102007

3. 2.2.3-2 fEH “BME” isﬂ’ﬁpeﬁ)lééﬁﬁﬁf“ B
SEHUE AR B NDVI RIAR SRARRS 20 T B -

import oge

oge.initialize()
service = oge.Service.initialize()
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# LM

tml = service.getCoverage(coverageID="myData/tm_stack_res.tif")

tml_d = service.getProcess("Coverage.toFloat").execute(tml)

# AR A BB

ndvi = service.getProcess("Coverage.normalizedDifference").execute(tmi_d,
["B4", "B3"])

# NDVI = (IR - R) / (IR + R)

# WEERRA
vis_params = {
"min": -1, # BMERA-1 (HFNDVI JEFH TR
"max": 1, # BRAEWRHY1 (A NDVI FEH LR
"palette": [ # PEHBH TR
"#d73027", # A (1T #HEH)
"#f46d43", # BAE
"#fdae61", # e
"#fee08b", # B
"#fFFfbf", # HEG (WLEX)
"#d9ef8b", # HHRE
"#a6d96a", # MHRE
"#66bd63", # RE
"#1a9850" # BRE (BEYE)
1
}
# BHER

ndvi.styles(vis_params).getMap(“ndvi™)
# ndvi.styles(vis_params).export("ndvi")

# RE RO E
oge.mapclient.centerMap(115.00, 30.10, 11)

FRHUAE B 4 20 NDVI 145 R &l 3.2.2.3-3 Fiios:

128



LHC]

FEPD HEPDH  EEPO

v HEmE & f% B BE =5
= tEEE © 1 ort oge I3

« 9.
= mauE ©
R )
> = HEEER
a@

) TEAESATT ARV LB M5 /NDAI_1259_THLpy,

’LEMJ! 45 BEIR 1:95734 SYMIRR 25K B4 138617560, 3

3. 2. 2.3-3 %%ERH%E%&F%&NDVIE@%E‘E
Ak, ATRGEN TR “REEEEE T, RBITEHEShEV AR, Kaas RE
FEREBCEEVRIE, 15 RGEBGARHEAT EOM,  USE I B0 40 1F V45 2 1) 52
BUSCR . wiE 3.2.2.3-4 R, Frae S HIAE AR B A S X W) &, IR 5K
MR TR B RIS

LHC]

s FEBD  RBL EERL W

TR o e

> om TS » - = m 4 ¥ ¥ rEreRA. R | &
= T Wy <
R

) TEAESATT ARV LB M5 /NDAI_1259_THLpy,

3. 2. 2.3-4 @%@%%EE&EB&#@%EE, {@? 'ﬁﬁ#‘l&@%&)&ﬁ&hﬁ

3.2.2.4 7k{kiEH NDWI (EFBAIAAY Landsat-8 $41%)

ARG BAINTEHE) & Landsat-8 3B, HEBHME B K 3.2.2.4-1 Fis:
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A FHAHERRG X A FRHOBIRS

) A FE2

> @ f . - 2 Moo ) @ o DA BDxa DER @ et ©susw @ SEmaTs

LCO8 LITP C01_T1
874 Landsats LITPAR21R100/30/15m 51 EBIE

Hige (BT
vEEREE
HERE
B2
B3
B4 Red
BS Near-Infrared
B6 SWIR1
B7 SWIR 2
Pan

Coastal

3. 2. 2. 4-1 Landsat-8iBREEEZNEERER
PEEUKAATE 5 NDWI HIAH A U1 R s -

import oge

oge.initialize()

service = oge.Service.initialize()

# ERHH

1s8 = service.getCoverage(coverageID="01.C81220392015275LGNO0",
productID="LCO8_L1T")

1s8 d = service.getProcess("Coverage.toFloat").execute(1ls8)

# VR EEH

ndwi = service.getProcess("Coverage.normalizedDifference").execute(1s8_d, ["B3",
"B5"])

# Landsat-8 HIJE BN I :

# KRS BBE AHE (m)
# B2 Blue 30

# B3 Green 30

# B4 Red 30

# B5 Near-Infrared 30

# B6 SWIR 1 30

# B7 SWIR 2 30

# B8 Pan 15

# B1 Coastal 30
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# B9 Cirrus 30

# NDWI = (G - IR) / (G + IR)

# REEFHEA
vis_params = {
"palette”: [

"#D3D3D3",
"#A9A9A9" ,
"#778899",
"#5F9EAQ",
"#4682B4",
"#1E9OFF",
"#0000FF"

}
# FHEGR

#
#
#
#
#
#
#

2k (FEAKAE)
3

REEEE (L#
BxE

itz

BB

Al (EAEEED

ndwi.styles(vis_params).getMap("ndwi™)

# ndwi.styles(vis_params).export("ndwi")
# REF It P E
oge.mapclient.centerMap(114.28,30.57,10)

FREUH KA +8 %0 NDWI 1945 B anf& 3.2.2.4-2 Fis:

« HE @ O 8 o B0a Dxa

[iﬂ OGE +ome RESOURCES DEVELOP  APPLICATIONS COMPETITION MANAGE

CONTE LR Task Panel  API Panel

> & Dataresources
> = Model Resources
> & Sample code
> = Sample model
v = My Project
v = CodeScript @
@ NDVI_1259.py
w RVI_1250py -
& NDWI_1259.py
= Composite model @
> # Upload Resources WL
> # Batch processing results

> B Addto favorites

fol My Project/Code Script/NDWI_1259.py is running, please wait...

Model Assembler

# command [&) save Run O End Run
2i

“HSHYEAB”, @

28 "4468284"
29 "#1E9QFF",
30 " #0B0AFF"

Data Bar

i Layer Manager |

&3, 2. 2. 4-2 BV ZKAAA FE SNDWT 1 45 51
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3.2.2.5 Jk{kiE#H MNDWI ({EFERIAA Landsat-8 B5{%)

FERUKARFEE MNDWI (AHRAAED 40T s :

import oge

oge.initialize()

service = oge.Service.initialize()

# R

1s8 = service.getCoverage(coverageID="1LC81220392015275LGN00",

productID="LCO8 L1T")

1s8 d = service.getProcess("Coverage.toFloat").execute(1ls8)

# VAR EEH

# 75 MNDWI ({#/7B3: Green F7B6: SWIR1)

mndwi = service.getProcess("Coverage.normalizedDifference").execute(1s8_d, ["B3",

"B6"])

# Landsat-8 HJ% BT I :

# KBS KBRS FHE (m)

# B2 Blue 30

# B3 Green 30

# B4 Red 30

# B5 Near-Infrared 30

# B6 SWIR 1 30

# B7 SWIR 2 30

# B8 Pan 15

# B1 Coastal 30

# B9 Cirrus 30

# NDWI = (G - SWIR1) / (G + SWIR1)

# REEFHE

vis_params = {

"palette": [

"#D3D3D3", # JE&K (JEALE)
"#A9AOA9", # Kk
"#778899", # KL (L))
"#S5FOEAQ", # EHKLG
"#4682B4", # K
"#1E9OFF", # WA
"#000OFF" # AW (MK EE)

}

# LR
mndwi.styles(vis_params).getMap("mndwi™)
# mndwi.styles(vis_params).export("mndwi")
# 12 B R s P o B
oge.mapclient.centerMap(114.28,30.57,10)
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LR KAk 4 H6 5 MNDWI (K45 401K 3.2.2.5-1 fios:

& FpeEsiE

0 iz s @mm B @ 5 100C &

[%OGE HOME RESOURCES DEVELOP

APPLICATIONS ~ COMPETITION  MANAGE [(=x [ENGISHN L @ . 2023302131259

U ERE B Model Assembler

£ command (2] save

> = Model

> = Sample code
> = Sample model
v = MyProject
v & CodeScript @
@ NDVI_1259.py
< RVI_1259.py
@ NDWL1259.y
= Composite model @
> ™ Upload Resources &5
> = Batch processing results

> =@ Addtofavorites

0.py, WHESWIRASR

| scal er 31 JEX

B3, 2. 2. 5-1 B 7K 4448 45 ZMNDW I 1 45 SR

3.2.2.6 IK{FIER (& FHERIABY Landsat-8 1%&)

UK AT S

import oge

# et

oge.initialize()

(nsh R TR BIAHRAAS AT s

service
# A

1co8 = service.getCoverage(coverageID="01LC81220392015275LGNO0",
productID="LCO8_L1T")

1co8_d = service.getProcess("Coverage.toFloat").execute(1co8)
green=service.getProcess("Coverage.selectBands").execute(1c08,["B2"])
nir=service.getProcess("Coverage.selectBands").execute(1c08,["B4"])

oge.Service()

swirl=service.getProcess("Coverage.
swir2=service.getProcess("Coverage.
templ=service.getProcess("“Coverage.
temp2=service.getProcess("Coverage.
temp3=service.getProcess(“Coverage.

selectBands").execute(1c08,["B5"])
selectBands").execute(1c08,["B7"])
subtract").execute(green,swirl)
multiplyNum").execute(templ,4)
multiplyNum").execute(nir,0.25)
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temp4=service.getProcess("“Coverage.multiplyNum").execute(swir2,2.75)
temp5=service.getProcess(“Coverage.add").execute(temp3,temp4)
AWEI_nsh=service.getProcess("Coverage.subtract”).execute(temp2,temp5)
# REEFHEA
vis_params = {
"palette”: [

"#D3D3D3", # 2%k (FEAME)

"#A9AOA9", # Kk

"#778899", # KEHE (W)

"#5F9EA@", # BiKE

"#4682B4", # HiF

"#$1E9OFF", # HA B

"#000OFF" # I (#KH/EE)

}

# HER
AWEI_nsh.styles(vis_params).getMap("AWEI_nsh")
# AWEI_nsh.styles(vis_params).export("AWEI_nsh")
# RER PO E
oge.mapclient.centerMap(114.28, 30.57, 10)

FRHU /K A H8 2L HI4E L& 3.2.2.6-1 ffos:

Ll + W 2oz
AR FERD  mAGL EEAD EEAL

e
:

]
v = EemE
v o= REEE ©

» NOWL1259py
s A5EE @

> = pEmE L

> B s -

> = aE

(oo = I

(info] IE£EEAFTEE IR e B0 python (CEREIIE By
WS

SRS 74 HRIR 1:1323411 534 % 6

E&zz&1%ﬂ%##ﬁﬁ ﬁ m%%
3.2.2.7 IkiFiEH ({EFERIABY Landsat-8 1%)

SEHUKR AT % (sh Zon A IR B SARRS 40N s -

import oge
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# et

oge.initialize()

service

= oge.Service()

# A

1co8 = service.getCoverage(coverageID="01C81220392015275LGNO0",
productID="LCO8_L1T")

1co8_d = service.getProcess("Coverage.toFloat").execute(1co8)

# LFEFELIVR

blue =
green =

service.getProcess("Coverage.selectBands").execute(1lce8, ["B1"])

service.getProcess("Coverage.selectBands").execute(1lce8, ["B2"])

red = service.getProcess("Coverage.selectBands").execute(1lce8, ["B3"])

nir = service.getProcess("Coverage.selectBands").execute(1lce8, ["B4"])

swirl =
swir2 =

service.getProcess("Coverage.selectBands").execute(1lce8, ["B5"])
service.getProcess("Coverage.selectBands").execute(1lce8, ["B7"])

# 1 HE AWEI_sh

# 2\A7:
templ =
temp2 =
temp3 =
temp4d =
temp5 =
temp6 =
AWEI_sh

AWEI_sh = Blue + 2.5*Green - 1.5*%(NIR + SWIR1) - 0.25*SWIR2
service.getProcess("Coverage.multiplyNum").execute(green, 2.5)
service.getProcess("Coverage.add").execute(blue, templ)
service.getProcess("Coverage.add").execute(nir, swirl)
service.getProcess("Coverage.multiplyNum").execute(temp3, 1.5)
service.getProcess("Coverage.subtract”).execute(temp2, temp4)
service.getProcess("Coverage.multiplyNum”).execute(swir2, 0.25)
= service.getProcess("Coverage.subtract”).execute(temp5, temp6)

# REEPHEAN - ALUEHS ANEI_nsh 151235 155
vis_params = {
"palette”: [

}

"#D3D3D3", # 2K (FEkMAE)
"HAOAOAS", # Ik

"#778899", # KL (1))
"#SFOEAQ", # BKL
"#4682B4", # Wi

"H1E9OFF", # WEAH

"#OOOOFF"  # Al (HKHEIEED

# FIHEGR

AWEI_sh

.styles(vis_params).getMap("AWEI_sh")

# AWEI_sh.styles(vis_params).export("AWEI_sh")
# REF It O E
oge.mapclient.centerMap(114.28, 30.57, 10)

FEHU R /K A H8 2L f4E & 3.2.2.7-1 fis:
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Qum g @ " BT
D FEED GG EESD  EEE

m ESEE  APIE pythonftismipy = LT
s

o £ w% B0 B O eRE
> = FRRA 1
> = EERY

&3.2.2.7-1 SREHIKAEIRE S

3.2.2.8 IK{kiEH ({EFABRIARY Landsat-8 g, — (&)

FEHUK AR (nsh FoRTHIFEAAL) Ja i H AT ZAEW B s A 540
Ik s
import oge
# W
oge.initialize()

service = oge.Service()

# R

1c08 = service.getCoverage(coverageID="1LC81220392015275LGN00",
productID="LCO8 L1T")

1c08_d = service.getProcess("Coverage.toFloat").execute(1lco8)
green=service.getProcess("Coverage.selectBands").execute(1lce8,["B2"])
nir=service.getProcess("Coverage.selectBands").execute(1c08,["B4"])
swirl=service.getProcess("Coverage.selectBands").execute(1lc@8,["B5"])
swir2=service.getProcess("Coverage.selectBands").execute(1lc@8,["B7"])
templ=service.getProcess("Coverage.subtract").execute(green,swirl)
temp2=service.getProcess("Coverage.multiplyNum").execute(templ,4)
temp3=service.getProcess("Coverage.multiplyNum").execute(nir,0.25)
temp4=service.getProcess("Coverage.multiplyNum").execute(swir2,2.75)
temp5=service.getProcess("Coverage.add").execute(temp3,temp4)
AWEI_nsh=service.getProcess("Coverage.subtract™).execute(temp2,temp5)
AWEI_binary=service.getProcess("Coverage.binarization").execute(AWEI_nsh, -1000
o)

# REERE
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vis_params = {
"palette"”: [
"#D3D3D3",

"$#000OFF"

AWEI_binary.styles(vis_params).getMap("AWEI_binary")

oge.mapclient.centerMap(114.28, 30.57, 10)

FRHUK AR $E 2L (nsh FoRTEHMAL) JEXTHt T ZER BRI SR
3.2.2.8-2 fi7s:

0 EAhL  ERGL EEEG

> REEER
> = R

B3, 2. 2. 8-2 REUK/ETEE
WEIEHE 2 a RCR E &l 3.2.2.8-3 fiios:
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A FrHSHTIE

OB 6 Da Dxa DER & 2 =

> = R
v = BNOE
v = {islE @
w NDBI_1259.py
&> NDVI_1259 GFlpy
© AWE|_nsh_1259 py
@ NDVL1259_TM.py
> AWEIsh 1253py -
> AWE|_nsh_binary_1259.py
@ RVI1259_GF1.py
@ IBI_1259.py
<> MNDWI_1259.py
« NDWI_1250.py
= sl @
> = EffER L

e = 8

16:21:52(info] TRV fLEEA/AWE_nsh_binary_1259.py, H8Ml%ANERE
...

3. 2. 2. 8-3 REUKAHEE (nshFRRTERFLANAL) JaxF T MEAL B E N B R4
E S

3.2.2.9 E5ia# NDBI (FABKIARI Landsat-8 841%)

PSR Z NDBI FIAH ARG U F s :
# Pt
import oge
oge.initialize()
service = oge.Service.initialize()
# A
img = service.getCoverage(coverageID="1LC81220392015275LGNO0",
productID="LCO8_ L1T")
img_d = service.getProcess("Coverage.toFloat").execute(img)
# R B
green = service.getProcess("Coverage.selectBands").execute(img_d,["B3"])
red = service.getProcess("Coverage.selectBands").execute(img_d,["B4"])
nir = service.getProcess("Coverage.selectBands").execute(img_d,["B5"])
mnir = service.getProcess("Coverage.selectBands").execute(img_d,["B6"])
# I H SAVI 5%, L BEHe.1

SAVI_templ = service.getProcess("Coverage.subtract”).execute(nir, red)
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SAVI_temp2 = service.getProcess("Coverage.multiplyNum").execute(SAVI_templ, 1.1)
SAVI_temp3 = service.getProcess("Coverage.add").execute(nir, red)

SAVI_temp4 = service.getProcess("Coverage.addNum").execute(SAVI_temp3, 0.1)
SAVI = service.getProcess("Coverage.divide").execute(SAVI_temp2, SAVI_temp4)
#1715 NDBI 75%¢

NDBI = service.getProcess(“Coverage.normalizedDifference").execute(img_d, ["B6",
"B5"])

Landsat-8 HIJ§ XTI M :

BeBRES KBS ZFHE (m)

B2 Blue 30

B3 Green 30

B4 Red 30

B5 Near-Infrared 30

B6 SWIR 1 30

B7 SWIR 2 30

B8 Pan 15

B1 Coastal 30

B9 Cirrus 30

i’ EHREA

vis_params = {

}

# HER

# NDBI.styles(vis_params).getMap("ndbi")
NDBI.styles(vis_params).export(“ndbi™)

# REFIH B O E

oge.mapclient.centerMap(114.28,30.57,10)

PRI #5745 %0 NDBI )45 5 4n P 3.2.2.9-1 Fias:

H OH OB OB OB OB OB OB OB OB OB W

SICT LTV & EVE 3 L

m EEEE  APIE globe = 1)

> =
> oW mEER
> = wRES
> = ERRE
v = ENWE
v = EEE ©

@ NOVL1258py
@ RVL12SBgy -

JOMEERY 845 LR 1.1 3 £33

3. 2. 2. 9-1 REFIEFIEHNDBIFIS R
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3.2.2.10 B 1BI (FARKIARY Landsat-8 #{%)

S FIE 2 BT A SARAS A0 T B
# W
import oge
oge.initialize()
service = oge.Service.initialize()
# R
img = service.getCoverage(coverageID="1LC81220392015275LGN00",
productID="LCO8 L1T")
img_d = service.getProcess("Coverage.toFloat").execute(img)
# U R EEH
green = service.getProcess("Coverage.selectBands").execute(img_d,["B3"])
red

service.getProcess("Coverage.selectBands").execute(img_d,["B4"])
nir

service.getProcess("Coverage.selectBands").execute(img_d,["B5"])

mnir = service.getProcess("Coverage.selectBands").execute(img_d,["B6"])

# 1fE SAVI 754, L BERe.1

SAVI_templ = service.getProcess("Coverage.subtract").execute(nir, red)
SAVI_temp2 = service.getProcess("Coverage.multiplyNum").execute(SAVI_templ, 1.1)
SAVI_temp3 = service.getProcess("Coverage.add").execute(nir, red)

SAVI_temp4 = service.getProcess("Coverage.addNum").execute(SAVI_temp3, 0.1)
SAVI = service.getProcess("Coverage.divide").execute(SAVI_temp2, SAVI_temp4)
#7115 NDBI 75%

NDBI = service.getProcess("Coverage.normalizedDifference").execute(img_d, ["B6",

"B5"])

#7115 MNDWI 7537

MNDWI = service.getProcess("Coverage.normalizedDifference").execute(img_d, ["B3",
"B6"])

#7115 IBI 7%

IBI_templ = service.getProcess("Coverage.add").execute(SAVI, MNDWI)

IBI_temp2 = service.getProcess("Coverage.divideNum").execute(IBI_templ, 2)
IBI_temp3 = service.getProcess("Coverage.subtract").execute(NDBI, IBI_temp2)
IBI_temp4 = service.getProcess("Coverage.add").execute(NDBI, IBI_temp2)

IBI = service.getProcess("Coverage.divide").execute(IBI_temp3, IBI_temp4)
IBI
IBI = service.getProcess("Coverage.binarization").execute(IBI,0)

service.getProcess("Coverage.toInt8").execute(IBI)

# Landsat-8 HJ% BT I :

# KBS KBRS #HE m)
# B2 Blue 30

# B3 Green 30

# B4 Red 30

# B5 Near-Infrared 30

# B6 SWIR 1 30
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vis_params = {}

IBI.styles(vis_params).export(“ibi™)

oge.mapclient.centerMap(114.28,30.57,10)
S A AR H BT W45 SR an 8] 3.2.2.10-1 fos:

X+

Mo Smm B @

HEAD  FEPD B EEGD EEAL
m' ESEE  APIE gobe = B0

- s

259,09, WAESBBAT..

5,

E3.2.2.10-1 IEFBERIBIKSE R
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34 SLIZRE D
3.4.1 OGE fE#fi M4 REE

n EERD D BERL  EERD L@
i
B B 630 /
T N Lo
MR W A S 2
a3
| 4

4 .M{U"ﬂ@“ '.'_. ..
&3. 4. 1-1 HAERINRENE 5—SHIGEREEIRHRVIFNEG R

GERAHT: M 3.4.1-1 M B — BRSO SRS RV M4 RKE, b
010 RV (L 2 2 T AR X 50, Al 5 e S e AP B 1 AR LB 6 0 X 35,
RVI B8k, SO0 BT 61, i 5 B B RVI IR BRI, AR B e 4L
SNBSS B, LI BUR AR, RV I Ok TSR R, MITTA R
T R

SRT, RV fEREHRE B BRI B, (— MO BT N T 50%) MUk 2
&, XFER RIS A BEAR,  [RIEAE ] 3.4.1-2 Ar7s ) NDVI B4 2 B
SR MR 3411 REFEARE CRARERED . 1A, RVI
5B KRS B, KR 2 AR R B I () R B, 3 7T RS FAE AN
FRBE4PE R B T R A7 2 7

" L :tunm‘
& B = »
%i.‘i{&"f"; Wik

e
288420 S 76K H45 104.371150,35,600406
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Al EEGL EERD

SRS 1245 Lepl

EB 4.1-3 5(15E'.J:ﬂ:E‘JﬁEﬂtEE*JTM?'/{%*ﬁ%EXE‘Jﬁ?ﬂﬁ%ﬁNwIEFJ%%

LERTH: B 3.4.1-2 & 3.4.1-3 53R ER T X — SRR ILIX ] TM 5
BIEI AL HEE NDVI 45 5. NSRRI LLE 1, NDVI GBS AU H X 43 M 4 5 AE A
B DI, AEAE T A5 B B X 3 NDVIERCK, S HIRSG AR L sl 30 A 55 4k
TR X 35k NDVI {H 4238 0 /T 0, 7KARf NDVI BB /N F 0, XA E K £ 76475
AR RS BE R HERf . NDVIE S IH— AR TR 7 RVI A2, AR R4 %, B
BAEA)Z R A

143



SRR NDVI G & 240 5, 15 NDVI 125 5) 726 R A% R 5 1) DX 45k 52 2048 18 S 55
KA BIEEHLAR R . RULEsEbr N d, mTRAE eSS4 EVI 8L SAVI & HAth
FERETERL,  DAPARARIX 8 R 25 A A A6 0 () 52

3.4.2 OGE K {F#a s REiH

A

......

..... -

B3. 4. 2-1 REVAKEIRENDVIHER
ERSH: NE 3.4.2-1 EUKATE S NDWI 45 8K E, KAEX I NDWI A
e, ROUHESRRKIAGE S, RER BT R B H KA . NDWI A F 456 AT £ 1 i B
(1 S ot 22 SRRl K A, THEECfRTE, IS A TSR BOKAR S B 2A1f, NDWI 552 5
S5RARHIRM, R AR R KA, S BUKAAE I AR AR, R 3.4.2-1
i DU, BT T X P BT 5 A et X, R3S R s T T
NDWI B35, AT = AR R A A K AR B 1] R
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SEEES 85 PR 1:891315 % 2363

B3, 4. 2-2 BV KAAETREMNDWI 45 R

LRt B 3.4.2-2 BR T IRIIKAETE S MNDWI (255 . MNDWI H R 4L
Hh BB AN B, B T XTI X Ay Re T, BRI B ERA L IR KR, 5
NDWI AHEE, MNDWI ZE A il i 350 )P0 77 [H R I B 4, A8 T T DX PR 40 Dy 7K Ak £
TEOLIRA, 6 — Sy B B e TR R, AR T KA I R FE

SR, JRE MNDWI /£ — 2R Fi/lk 7 NDWI A2, (H AT 32 2 HAh R 2 1
SO, WA . AR S SRR S 6F MNDWI 572 A — B T30, AT s 7K 44
S () HERR P
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E3. 4. 2-3 REVFIKIETREAWEL, FIER

sran

E3. 4. 2-4 REVFIKEIREAWEL, HILER

REmE
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wau

Bl3. 4. 2-6 FTIREUKIKIEIESAWEL, T ZHEANER CREHER)

RS 8 3.4.2-3 MK 3.4.2-4 30l fE7r 1 U K AR HAWEL,, FIAWEIS (1)
55, AWEL HAHMEI I S@MT ML, WEERKE, AWEL R ET iR H
KA, KA X IR R I BRI KRS 5, SARKAR XA B S X 5 .

4, AWEL A FI s FIAEA 2 PRl A 2, T LAARE A 8] B 0 2% Ak BN R A A =X
XL 3.4.2-3 FAFE 3.4.2-4 FILUE H, X T HOEERREBR 1L X 838 55 2 2L X,
BT RS X AR R, 3 A RS i AWEL 2 20058 B0 45 K 3.4.2-4 HRgH) <5
g e ” b, BRNETE HERH S UKAE(E B .

SR, AWEL BITHEANEBCAE IR, FEZEBEZANBBENHAEGEE, SWmiE &
AFNIE (] R4, AWEL [A38 FH 1t 52 21055 e Hh DX KAt AR 25 AR O PR, 76 AS [
XA EZETT, KSR E T EIEAT R

P 3.4.2-5 11 3.4.2-6 &7 T 5 TR KRG EAWEI s HE4T LSS 3. 1]
AR ER S , KA KA X3 T PR BE I b, (8 T3 AT S5 SR i IS - T
HIG M BRIAE, P LK KA X385 R AR AR DX B A DX 23 TR, i v 17 7K ar I £ 28 e e
Btk (AL REERNEEWEE (0 3.4.2-6 Fi) , wfLUE B S R UG 1E
JEGZAGHEAT LU, BOAIE AR A AS T 1 280

| e
s,

SEE RS 8% LR 1864 i B45 117.195426,31.274543

3.43 OGE EBH ML REH

FREUF R FEEUNDVI 45 B an ki 3.4.3-1 fros:
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« &

K3, 4. 3-1 REHIEFIRBNDVIFZ R

LER AT NI 3.4.3-1 282 NDBI (45 R E, #XE (EEESH T
WX ) NDBI (%5, FEREMIX K NDBI {E#:K, [Fitk NDBI 7£— 2 E LA
R SR M. H 2 NDBI 1R 45 FEHL S A 2 Hil B 21 At SRR 2501 IR ) R
U, X2 [H N NDBI 1E X 43 S 505 18 A 55 F AR A 7] B2 A7 £ — & I R E—— M f AE
T AT AN B S S e v T A SRE U 21 A B R S e v, IX 4 S 8 NDBI B 7E 2
THOLN HILE S, AT S 2 Sk A VA 1 . NDBI 45 5 52 2R, 43855 H A [A]
FIsZm, M PR R I A FE . Ibah, IR A S B . KRS A
TINEE BEHL, 2 AR A PR A 2 LUAE A . AR R B R A
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K3, 4. 3-1 REHIBRFIBHIBIKILE R

ERoH: B 3432 R T IRIESIEE BL 4R, Bl 2 1E &4, %
4% 87 NDBI. SAVI Al MNDWI, 3 2 58 X 35k ¥ 15U A i LU s 4lifdi B NDBI 7. @i
AR AKIEFES IR SIS S, 1B Aeh% 58 41 Hh s Beth ) (0 e, AT B8 HE R 1
AR . WERKE, IBIAEWE X 4 @ 5@ M Xk, 7 5Eia i X
SR TP R X IBL B AT, S I HH b 3R P R 3K 40 A KA

R IBI AR R BRSBTS R o B8, 7525 =1~ 48 % (NDBI.
SAVI #l MNDWD) , X 0] Ge B IniH & AN (6] bk, IBI B FH 1t 25 52 215 8
Hi DX HO AR AR B A5 LRI BR 1], ZEA [RIHB X siAS R B F 3 N, S0 B 75 24T
HE N B4 1

3.5 L3 SiEPBEIRYEE R KBRS %

B 1H RV T

TEOGE- & _FiEATHE

e e A T

o5 R AR

AARE XN,

ST LEIERIE
17

FE LT SENDWIAIMNDW T

B, T XLandsat-8 X OGEF {5 1 BT I o O B TR AH L T2 R B ()08 B A IS A

W B IR PEAN S 24 W, FREZA T BGEH G N ERTRD

B, FEIEEFREE

frante B A I 1B 2
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I LA 1R

EIEDKISIREVEE ( TTRARZ ) AWEL,,

( Automated Water Extraction Index - no shadow area )

AWEI , =4 x(Band2 - Band5) —(0.25x Band4 + 2.75 x Band7)

Bandl BEY6RER  Band2 ¥R  Band4 71 KER Bands RLISMNEER  Band7 imEISMEER
0.76-0.90pm 1.55-1.75pm 2.08-2.35pm

TV{EREER ( Landsat 4f]Landsat SPE )

OLI_TIRS{E/#3E ( Landsat SEE )

Band1 j8EHER
0.433-0.453pum

Ban2BEYGRER  Band3B¥HER  Band4{IYIERER Band5 BB Band6 FIRLISMGEER  Band? JERLIM2RER

0.845-0.8851m 1.56-1.66pm 2.1-2.3pm

FEOGE &, iR HSER BN BRI At R S AE AU 53 7728 — AR R SO 44 AR
RS A, BEE B, T HX A RARSAE T TR R S B, B RAT

AR PRI G A LRSI I 75 ZEMI B — RRCAS AR AR, R DR B BT — RS ARASAR
ART i

3. 5-1 FEMFHOGE & HIZE T R IR HOR B & {5 BRI & 51 1 72 Fp ol 2 i ) LK FLAR TR T ¥

3.6 SESJING

AT Tk E % (OGE) “F & KB L G BRI S, RIRNERE
T 2B AR PR RO AT M5 BRI R S ik, AR T OGE & MEIERE
5Ii68. DAUF @R AR IR S 2] () AT S 2

FEIX RS 2] 2 0, FRACIE IR P 5 5 A B VS RS oo e g B A R S B VI T #R
HIEAE A RSE 2], REE RN B T RS (0 RVILNDVD | KARFEE (40 NDWI,
MNDWI. AWED) . Z548% (i1 NDBI. IBD HIME R 5y E . Filn, Wk
BHOE TR IE AN R B B e vl S R e 22 57, Il I s SR A A5 2 /KRR 2L
DU FH 7K AR R 7 D5 B PR SR S 2R R SR IR K AR o 3K e JE 3 i 2 R ) (5 S e B
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JE T IR SR EIR A . B AN FFR R T S 5 R AT, RIGMTHUGR B R 2
EHY SRR, B, RVI EREREE & R m i Uk, (B T
50%K RLRAVE:; NDVI BARN 72, (BRI X 30 5 52 315 S A iemy . IX
X PR R T IR N R, (TR BE S AE SE R B AR P LA TR RGBS S IR HEA &
Z R A 5 B IR A HER T

deAh, LG ESR T RATRDR S A EIH KN OGE “F&1H HThee, BEaR
AU LRGSR, b E e e, SRS, REZE] OGE V& Mg
Bl A B 5 B 4 75 K SCRE . EARE R B A e . X H AR SR o
MR EAEEE A — 1k, B&ZIREE DERG. B, i miE 2 R0
R R IR G Ry, BRI AR TR SR fEARR S, FRIRZIES 2T OGE
- E MR S R . I T G BRI R TR A R OR BT AR ), RAES TROE
SRELET 3 IR BGEAR, HEAT S E 23R E0 5 00, TERR OB A fH B %
TR . [FR, “PE A LR mAER A L T RE, iR AENS L & B A HE 45 R,
SIS R BE A HT SRS, KORIR S 1 ARG A S A v A

WAEFH Python WUEMIEF A OGE “F&E#EMLIIMCE R, WS T ZMIaE0T
HARRS, WHEHFEEL RVIL NDVI, /KiA$E%0 NDWI. MNDWI. AWEI, #%i#5%% NDBI.
IBI &5, X eegmesei, AN 7 omieiEal, @HeTt 7 on e B A B R AR 1)
R, o T iR A A AP HAT ARRS, IR iR LA AR LLSRAS HE R 1Y)
g5

AR R BT, BREES T AN AR i H5E 1 0 FRLRA 2 AR R A SR A T 47 2K
M, FFgE A bR R TS SO o RIAT A B0, 7ERBIREEE B, REREIX o tHAE B
PR DX I AR ARG X I DA R AR X s AE KR TR B SR, R R TR HE TR
BASEKAE, M 2 AT IS O RIS R, Aeg iR IR
BB, RN HSRARERR R RERS], BEEAME MM, TiEE
PRI A, RESTE G (8] Py SREOE Bl RS B, (5 BRI T sk, (4
TFBe o WA S I 50 RT LA e, ) A B 45 H0mT DAPR G PF-fik 1 4 78 75 P AH A KR
B, NSRRGSR B AR s AR TR R HE AR BUKIRE B, FARITK
PR R, wky o F I AE AR @R AN AT A T AR L R R A IX
L FH SR T T8 B AR AE AR R S o vl R 1R ORI 77, AR IR EE N R e IR ) AR A
BEJRE AR Pty o
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4 N Python GDAL FE4miEScIIE RS IG RO

4.1 S EHM

AU 5 15 2] B AE I8 M FH Python GDAL 4 sEBUR ISR BHRBIAR, TR
PPN B R 08 AR AL B A A B R 5 SEE T Tk

HARE . @il RiGiE P S B AR, A1 SR AR R 1 HE A5
HAIHARGRARE, WAFM LA IE SHCHE, SR RIE S R T, HS XIS PS5 hE
BRI EARIEA, I8 A2 SEBUINRS H SR A B R, 2SR5 4R Python GDAL
J2E A R SR AL B PR N VAL L S BR AR, SR ] GDAL AT RE I
SRR, ARBE L A AR, AR ARG R G AR RRERY . BRSO
B, 5 821038 KN YT B35 B S I B R B it IR AT ST AN Gt R SE DS AR B iR S0
TR GRS, TT M o 52 2% 18 e A 2 m) /PR B K5 S AR R A
T BT SRR S5 R VPG 0 IR SORTT R 5%, SR T HSL R GRS PR BRI N H )
BIERERETT, NI R SEHRE R A B T AR R0

4.2 SEIEF[FE

ERGYBRE R 2 BB A B X E B BRI IR LR ER
WA IZBORAERE R AN B B R, REey OWIMVE L $2 2 (e 7 i
R Rl L B S BRI (B Rt A S o S AR BB X A% Lo PRI TV B 8 X 9
BRI, SEOALE ERITCSER G

IS, BTG BRI A UL T D IR
1. JUTHRIE S Ho#E R 2
TG R BRIR 1K) B AR A SEDUR B I LA AL . TR O & 52210 HE

AR KA SR Z M, AR AL A AL L i AR JU AR I S AR A
PR G HE AR AR R 2 A BRSO A, THRR R GEILATIR 22 H ) AR i R A 3
SR 2 T AR BRI 2 pR Fp A 20520,

AR ECHE R B AOARZ OIS, FL R B TR A% AR S UL E . T8 I A H 8 X didE
WURFE A (AN s T %55 8 SIFT RHE R, LR B AR N R R o B HERS B2 B3
SRR R, W EORIR R IHEE .

WA, RV R AR R R 5 2255 RE SR SR (52, £ S i 3 I BOY B 2L
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AN T7 A AR AL PR ORIF T TR & A R o TR AR - RAEIE (UTMD
AR S A G HE AR S A R BN T TR O L SRR O R 7 AT B, WA
J7iEAFE BT AR . AR AR A = IR G RIGE(EPY . il E 77 Bk B 7R 2T R AR
B 5T B TR A A

AL, FrRAL IR e R E U IE S BCHER), PRIIL AP IRAE A
B0 5% 2 AT LA HEAT

2. BRRIES B P FHE

ANFEI A ASEE R SR AR AR AR AR I R I B AR 7, RIS E . XS AT
ORI A B . FRSTIR IR H 2T BRI A% B i B 22 57 48 D] 253 Rl P 4 S
EH%/EBZHO

R s G TR R R B BT B A, (A AR SR A L X AR S
T —8. WHITEAFEETTEIULE. A Wallis JEKSE . X — i FE Rk
WG S AEL b I SR A —

ARy ) FEAAH B 7 ’IULRC T4 .

3. EBXEAE: MEERBHEEE

S XA A P2 B R ORI OSBRI TR] . R A B . KRR =
5, HEXEESAERN Z R UAA S HTkE =S X IR T8

(Mosaic) 77— Mo AWK : O T- 8 i 4 I PHE FIE S AMOM T3 i & M pk &
ik

X PHERL, PHEZN AL R R T E N BN R . AR PfERAE N
WD T, IR FEIR LA T 2 X 3. MR BB @R em s, IFHER
PHEgAEIs, A s O H % BB R A . B S BMSOEAESE R &= .

ARG FE A 2R EE, FMRKERBHRIIERMTESE S, BE S EVER
PrEgE. IMBCFIERB R R 2R L A RS o SO E, Sl He . HAaorEam
PIMALFE (Feathering) P71, 22 43 HERFh-A F3E T 56 FE Al & 5K, Bef8 o8 4 Hh OR¥F
AR SR NI A5 B .

AR Y 5 31 % 2 B Bk A 1 78 5 8RR (Layer Stack) 582k 28 (Seamline Stack)
BRI OT VR, A 7E 5 AL BRI s P A S R B

i FRTR, BmBGU GRS —NME VT, SRR IE. BIEEES TR et
BRI . HIEARTRI P KB 7 UG AN EE . tHENASE . I8 A5 2 A 22 R AT A B 1S
B, TRELEHIERE . BRI EZ HR R, DL & B E R R
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4.3 LTI

FRAEA YR S 2] oo 38 AR AT R (0 A B B N DUAS B IR (D BB & Ikt
H: 2 AR TIF XA I RZHERAE: (2 BEITE: 5T 8EE X T
ESIE;  (3) FERhE AR A RYDPEERAE R (4 HHRLMA R N
R ZE BV LR R B . 7R 8 PRSI AR, IRTREE, RASTEARL
SR I E SO R IR AT B AT ARED, RS B T RE R BUNAR Y, SE R ARG
WS RRIEL I RAPIRZMEHACHHNE . BER: FHIAELEREXRENER
B (MEXFEENERFSL4.2) , EFHNERBRFEGES T (HAEERNOIH
HFER4.4%) .
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EEMEEEEXgHLandsat-88/%
¥

£/nB1-B7iRER
(Layer Stack)

v

ESEE
(Histogram Matching)

v

E=Em N »
(Overlay Mosaic) >  EEEGNESERE

EFyEREEEEESHEMEE EFgBEEREEEESHEERN
EREESZ iSRRI SRR E

Y
2 &
|

=it W =it

Vi
¥ v

EIARS B ENDLRS BiER RS

) Y  J

ERR SRR BN HiENBES E
== EEGER ERERER

Y Y

- s
FHESTERTE (BB S )

I |

Ferk

El4. 3-1 RiFIPython GDALFEZmFESLILB R KB BRMERE
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4.3.1 BE (Layer Stack) : BAREERHNZNEEK TIF &/
— NI TIF

BT B BN (Layer Stack, J2&) , # Landsat 8 52512 MBI AR 7
ISR B (B1-B7, fESRUEN IR a8 i BRI B ALY TIFF SCFE E ) & 9F
N—DZWRBHEAAR TIF S X BN R 821 2 6% o A AN AL B B2 1 24t

fEESEEY, HFH GDAL (Geospatial Data Abstraction Library) 2152 U &4
BRI S G R, OB WSS B . RSN e H T ARR:

Co 1o 2 ) HF ofl KRPERL EMIBBEAES, M RRBERAEX

MY TF P, M AR SE GEEN 0) o BERBIR S H AR I 4ok
RN

geotransform = input.GetGeoTransform()

projection = input.GetProjectionRef()

meta = input.GetMetadata()

print (f"2irE#SH: Xgeo = {geotransform[@]} + Xpix * {geotransform[1]} + Ypix
* {geotransform[2]}")

print(f"Ygeo = {geotransform[3]} + Xpix * {geotransform[4]} + Ypix *
({geotransform[5]})")

print(f"{%ﬁif’é {projection}")

o O = e SR A7 A 2 BRI, P B — YRR B, BB RN GE =4k
ﬁﬂﬁﬁw%%ﬁﬁﬁﬂﬁ AR A A7 AR T 5 2 BUE T3, R
AR A B iR A TR BB 5ERE, a2 B AAR UL TIF #&2U0RA7, WhERIE
RS £ BN SRR

AT LLERL S 2 Z 46 ) ERDAS IMAGINE 2015 B {47 FF43 21 TIF SO LAE4T
Fo AR TIF S04 S\ ERDAS IMAGINE 2015 #{i fl g4 Bl 4.3.1-1 Fp

ZN:OE=7
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4l Attention X

This Irmage does not have pyramid 1ayers.
Click "res' for the pyramid layers to be

& computed.

Click '"No' to not compute the pyramid
layers.

[ Yes | No

8 Always Ask

Bl4. 3. 1-1 #REHTH G ETHERRME
&7 IE)E (Pyramid Layers) & BGAEEH B —FhER, HTAIEEGN 2 5P
R, A BT IR R LR AR B M AN 5 5, SRA0L T /E GIS(Geographic Information System,
WIHER RS P EgM. UAFTEREEZ BB SR . Gl “Yes” , BiFE
WG & TR IEANE (K 43.1-2) -

Process List - [ X
Row Process Title Status Progress
1 ewkspace
2 ImageCommand Computing pyramid layers for LCO8_L1TP_123038_20210923_20210930_01 s 14%
Select Al Select.. [JPID | Close | Help

El4.3. 1-2 WREBREEHEFIER
eTIEREMEERE)E, ATLMERA TIF U RAR R AR N E B4 7 2 et
HI A ) < 5 B8 R B S (1 4.3.1-3) -

i LCO8 L1TP_123038 20210923 matched.aux

B Lcos L1TP 123038 20210923 matched.rrd

B LCos L1TP 123038 20210923 matched.TIF

B4. 3. 1-3 SANTIFXHE AL E&EFIEECH
W AR E W I AR TIFEESA MR Ml X AF 5838 N EG =M
JEI S, BEBT ] DU 8 S 5 NH) TIF K)Z, %8¢ Correct the Alert Problem (& 4.3.1-4):
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......

"’H
@

4. 3. 1-4 Correct the Alert Problem
SR JG m i Fit Layer To Window ¥ & JZ 46 i 2 b, Bl v 75 2 2 B 5 15 21 1) 2 5k

RS

% (K 4.3.1-5) :

El4.3.1-5 B2ERIINEBREE
W e A RGBT 2 B 407 5 5 N ERDAS IMAGINE 2015 - 4nf& 4.3.1-6 Fr

7N
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(| §=l°
*: g o
'

E4.3.1-6 EBABEBRELAHTEG
ATLUK I 4.3.1-6 518 4.3.2-1 XFHb, PABGAE 4.3.2 359 at47 B 5 B ULEL B R

43.2 RIBFEEBX G RHITESECE (Histogram Matching)

H TSGR IUN [AIANE], SRR R BRSRESER RN ERS
FHECR AL B PR R . XM ZERMRAIMURIE, R R S R A
BRI R . R, SEMRRLE IS AN R SRR AT T A X B 7 Bl IL

(Histogram Matching) -

7 EIVLEC i B FE AR i it v i R AR A B (CDF) AR, % TECAR S AN

ZHEHBR R, WHEARERBRE LRI ()M (), XM R A0 R EHCN

()= ()

0
()= . ()

H7 VLRSI A AR R R B — DN AL T, (€52 HR VAR T(S) 55 A R

HAMFERETT B A . RIS, X2 fen] il DU S RSE
()= X ())

PAEAIR L S B SEBR S, B 5G, 8 1 S o UG 300 BT I DL AC 45 KRG i T3
i EAR R BRI G I TR IR (I BB BN 00, BEMT U A5 2k
s (1 e/ NMEFE IR X S8k FLARSEILIN V52 18 1 histogrammatching () 8 £ 81 A7 7R 8
BRAR R T A BB AR TERAE GEH N 0 B, R)aih FIX A B R 12 8] o A
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def crop_to_valid_data(data_array, geotransform, nodata_value=90):

R B3 20 R s X

Parameters:

data_array: BIAZIELL (bands, rows, cols)
geotransform: HiFHAT# S

nodata_value: JCRU¥IEME

Returns:

cropped_data: #BIJ5HIEHE
new_geotransform: iHiEEATH S ¥

bounds = get_valid_bounds(data_array, nodata_value)

if bounds is None:
print("Ed: BAERIFHEE! ")

return data_array, geotransform
min_row, max_row, min_col, max_col = bounds

# BEIHHE

cropped_data = data_array[:, min_row:max_row, min_col:max_col]

# BIHBEBHRSH

new_geotransform = list(geotransform)

new_geotransform[@] = geotransform[@] + min_col * geotransform[1] # &4
A5 X AR

new_geotransform[3] = geotransform[3] + min_row * geotransform[5] # &/~

LAY kR

print(f"#&BIXk: 47[{min_row}:{max_row}], #J[{min_col}:{max_col}]")
print(f"#B5R~F: {cropped_data.shape[2]}x{cropped_data.shape[1]}")

return cropped_data, tuple(new_geotransform)

Na, BT MR E BRI SH, THERAR A 2 ) A . Bk,
St AR S RO SRR S R L RG], AR RN ERCR ) XY ARARME .
SR G L AR AR LI 2 S XIS BRG], 5 i g PR AR AR g0 L AR B AR PR
o X REH IR T S E R ESVHNET =6 EESSEESHXIEHHET.

def get_overlap_region(geol, rowsl, colsl, geo2, rows2, cols2):

THERNMEENERX
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Parameters:
geol, geo2: HWIEZHSH
rowsl, colsl, rows2, cols2: & R~f

Returns:
HBXEHGRRLEE
# BB 1 PR
x1_min = geol[0]

yl _max = geol[3]

x1_max = geol[O] + colsl * geol[1]

yl min = geol[3] + rowsl * geol[5]
# IFEER 2 BRI

x2_min = geo2[0]

y2_max = geo2[3]

x2_max = geo2[0] + cols2 * geo2[1]

y2_min = geo2[3] + rows2 * geo2[5]
# 1 EE B X P
overlap_x_min = max(x1_min, x2_min)
overlap x _max = min(x1l_max, X2_max)
overlap_y min = max(yl_min, y2_min)

overlap_y max = min(yl_max, y2_max)

# WEREHEE

if overlap_x_min >= overlap_x_max or overlap_y_min >= overlap_y_max:
print("EE: HMERBEAEERXE! ")

return None, None, None, None

# KU PR B B (R F AL b
# R 1 EBXEEZEFL
coll_start = int((overlap_x_min - geol[@]) / geol[1l])
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coll_end = int((overlap_x_max - geol[@]) / geol[1])
rowl_start = int((overlap_y_max - geol[3]) / geol[5])

rowl_end = int((overlap_y min - geol[3]) / geol[5])

col2_start = int((overlap_x_min - geo2[0]) / geo2[1])
col2_end = int((overlap_x_max - geo2[@]) / geo2[1])
row2_start = int((overlap_y_max - geo2[3]) / geo2[5])

row2_end = int((overlap_y min - geo2[3]) / geo2[5])

return (rowl_start, rowl_end, coll_start, coll_end), \
(row2_start, row2_end, col2_start, col2_end)

IR JE SRR BN EE 4 R T B 7 VL EC AL B . histogram matching() BRI £ 15 2 X
MABIERATHAE R, BERTRGRE, ReitHEEVENSEEZENEEXENES
El 575 . 1B numpy ) histogram()e& B R 256 N F6 B 5 B, FRiE S M) 2R 4
AR B AFH NG ETE RSB R BN KR, R G EER GG R EE R
CAULHE 225 18 AL PR IR RS AR E R X 3 ) B 77 181 A

def histogram_matching(source, template, bins=256):
B 7 E LA B 3

Parameters:

source: JRMBEHE
template: SEHEEHHE
bins: H7ESFE

Returns:

ILHE 5 B BR B

source_flat = source.flatten()
template_flat = template.flatten()

source_valid = source_flat[source_flat > 0]
template_valid = template_flat[template_flat > 0]

if len(source_valid) == @ or len(template_valid) == @:
return source
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source_hist, source_bins = np.histogram(source_valid, bins=bins,
density=True)

template_hist, template_bins = np.histogram(template_valid, bins=bins,
density=True)

source_cdf = np.cumsum(source_hist) * (source_bins[1] - source_bins[0])
template_cdf = np.cumsum(template_hist) * (template_bins[1] -
template_bins[0])

source_cdf = np.clip(source_cdf, 0, 1)
template_cdf = np.clip(template_cdf, 0, 1)

matched = np.interp(source_flat, source_bins[:-1], source_cdf)
matched = np.interp(matched, template_cdf, template_bins[:-1])

matched_reshaped = matched.reshape(source.shape)
matched_reshaped[source == 0] =

return matched_reshaped

VCRCE G, W AR BRL RARAT N TIF #X3CF. 1H GDAL (1) GTiff SRz 6 g 4
SO, BB LZW FRGER HA7fid i T AARAE SO R/ NI I BB o [ B 152 2B T i )
SR E R, WG AERNMESEEE . M TENE, KT
B 5 5 2 A BRI E A RGP IR 3 16 MBS 5 A% (.

B5 VLB BRI B 4.3.2-1 Fis, AsRs%us
LCO8 LITP 122038 20210324 20210401 01 T1 layer stack gdal. TIF (yEEffiMii, &4
AW EEBRE A SR ENET B MEAS%) , Easkgn H5 7 EILRE R
LCO8 LITP 123038 20210923 matched.TIF -
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=] pRL P e -7 Raster Untitled:1 - ERDAS IMAGINE 2015

W Select ™
A .
“r Inquire *

| ccontents Metadata
5 £ = Measure *

Contents »x
&l i 2D View #1

4 [ gl LC08_L1TP_123038.2

© [ gl LC08_L1TP 122038 2
Background

491258.30, 3576119.34 (UTM / WGS 84) 49125830, 3576119.34 meters (UTM Zone 50(WGS 84)) 0.00

E4. 3. 2-1 EH 5 EILHHIRCER
B 4.3.2-1 5K 4.3.1-6 A% b, WAL _ESRE A st BRI R E B n A5 1

I REWag SNSRI @
%%,%T%%M%—&%E%ﬁaﬁ@@mmﬁ%,%ﬁ@mﬁ%@maﬁ@%
MRTHEIESHAZEIL T B BT E, FRiEiE I matplotlib 221122 545
JR UG RAAZ FICHD f5 528 0 BT T LR (B 4.3.2-2) -

0.0010 SERMELE RIERGEE TERER GBS E
0.0010
0.0010
0.0008
0.0008
0. 0008
0.0006
0.0006
o " 54 0. 0006
i = =
0.0004
0.0004 S
0.0002 0. 0002 o~
0.0000 T v T T - 0.0000 ' r T ' -+ 0.0000 v v ' T r r T
10000 15000 20000 25000 30000 35000 10000 15000 20000 25000 30000 35000 10000 12000 14000 16000 18000 20000 22000 24000
BEE

El4.3.2-1 B EXTEE
4.3.3 WEIRER (Overlay Mosaic)

FESERCELT UL, 16 S St ik X 78 o B IR A o 78 i BRI — ] B0 LR (10
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AR, HEARR P RAEES XA “JaREE L7 BN, Ko bBires
HRE AR R 2 b, BT BRI 7 i X 5% (Painter 's Algorithm) .

B A AR R SR AR K Bk B B AR AR SR et 5, TR AR B T2 T GDAL FERY
VR S AL B 7V B oilid gdal.Open() e& L R SR AT T P IE S A AR, B2EL
EBRNBRRBGE S EEE, R RSB ARIr RSt R RS

B TRARE BRI AR . AR TT o MR DU e SR, XA BT A SR 4 a]
FREH,

T 5l T L E e L R AR B B ], dad TR PR AR S AR s B A AR
RSEL -

S LN YL Y
= (1 .2 )
= (1 .2 )
> || ey

if projl != proj2:
print("EE: BEBEA B, WREBMERSER! ")

x_min = min(geol[@], geo2[0])
y_max = max(geol[3], geo2[3])
X_max = max(geol[@] + base_ds.RasterXSize * geol[1],

geo2[0] + matched_ds.RasterXSize * geo2[1])
y_min = min(geol[3] + base_ds.RasterYSize * geol[5],

geo2[3] + matched_ds.RasterYSize * geo2[5])
B SR B AR R M AR TP B 2 R, DAORIESRIRSS R A 41T . H

HR BRI R THR A 0N
-

b R IR XY TR ER PR
FEREE AR T, SR GDAL JE SEHL s RN SR B M EUR A, JF i E 2 e fe A 2
W, FEMMTHENN A B R 7y, R PRI ACR
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for i in range(l, base_ds.RasterCount + 1):
out_band = out_ds.GetRasterBand(i)
out_band.SetNoDataValue(9)

# {E/H gdal .Warp 17w

print ("IEFEBTRARBERR. .. ")

gdal.Warp(out_ds, [base_image_path, matched_image_path],
format="GTiff"',
outputBounds=(x_min, y_min, x_max, y_max),
resampleAlg=gdalconst.GRA_NearestNeighbour,
srcNodata=0,
dstNodata=0,
multithread=True,
warpOptions=[ 'NUM_THREADS=ALL_CPUS'])

fEHiH GeoTIFF #% N80, 1E# {#H COMPRESS=LZW Z4)i5 FH L 46, £
R 730K/ TILED=YES Z¥CRH T LR S5, B 1 KBRS R0,
BIGTIFF=IF_NEEDED Z4ffi{# 7 Xt KT 4GB X IR XS R TTRIL T E
BB SRARE AL B PR AR AR T 2R 5 S

# IfERHERYRYT

res_x = min(abs(geol[1]), abs(geo2[1]))

res_y = min(abs(geol[5]), abs(geo2[5]))

cols

int((x_max - x_min) / res_x)

rows = int((y_max - y_min) / res_y)

# CIERHER

print("IEAEQIEREHPE. .. ")

driver = gdal.GetDriverByName( 'GTiff")

options = ['COMPRESS=LZW', 'TILED=YES', 'BIGTIFF=IF_NEEDED']

out_ds = driver.Create(output_path, cols, rows, base_ds.RasterCount,
gdal.GDT_UIntl6, options=options)

# REFHERIMESF

out_geo = (x_min, res_x, 0, y_max, 0, -res_y)
out_ds.SetGeoTransform(out_geo)
out_ds.SetProjection(projl)

78 B AR I 4.3.3-1 Aok
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1 =l
P o
i m i

Haemspmus

El4.3.3-1 BEERNBR
A, BEERNSERPEHENEGRILAR “oR8” SHERDE, K72 —
DA FH B 9 oK s AR R IR B

4.3.4 {ERREEEE (Seamline Mosaic)
78 T ek AN ERAE S, (HAEESXEAA AR ERNPHERL (K 433-1) . A

ARAF SRR AR IR AE R, SE ST A BRI 2 SEEUE T IR R R B IR S, IF
FESEFERL bt — DAk .

4.3.4.1 EEXEBEHEEN

R 2 L I T A R T PR TR SR 0 B B X e X — i R 7R A TR 1 () B
ARFRTT R o R P 5245 R H 3 AR 30 225073 30l A Geoi Hl Geos, 5418 R ST 5371 9 (Rows:, Colsi)
H(Rows:z, Colsz), & H HHIEEIL A

A% 1
;= 0]
;= 401+ x4
;= 43
;= 43+ 1% 4[5]
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7|

H B DX B S T SR AT IRAS

= ( 1 2 )
= ( 1 y 2 )
= ( 1 y 2 )
= ( 1 2 )
58 i B AR AR B # h 5 SL AR R R AR, 9 i 2R ) R R e T SRS R A P B v
il o
def get_overlap_bbox(self, geol, shapel, geo2, shape2):

x1_min, yl_max = geol[0], geol[3]
x1_max = x1_min + shapel[2] * geol[1]
yl_min = yl_max + shapel[1l] * geol[5]
x2_min, y2_max = geo2[0], geo2[3]
x2_max = x2_min + shape2[2] * geo2[1]
y2_min = y2_max + shape2[1] * geo2[5]
overlap_x_min = max(x1_min, x2_min)
overlap_x_max = min(x1_max, X2_max)
overlap_y min = max(yl_min, y2_min)
overlap_y max = min(yl_max, y2_max)
if overlap_x_min >= overlap_x_max or overlap_y min >= overlap_y_max:
return None, None
def geo_to_pixel(geo, x, y):
px = int((x - geo[@]) / geo[1])
py = int((y - geo[3]) / geo[5])
return px, py
cl_start, rl_start = geo_to_pixel(geol, overlap_x_min, overlap_y_max)
cl_end, rl_end = geo_to_pixel(geol, overlap_x_max, overlap_y_min)
c2_start, r2_start = geo_to_pixel(geo2, overlap_x_min, overlap_y_max)
c2_end, r2_end = geo_to_pixel(geo2, overlap_x_max, overlap_y_min)
return (ri_start, ri_end, cl1l_start, cl_end), (r2_start, r2_end, c2_start,
c2_end)

4.3.4.2 geBEEMESHK

SRR R R A, EEAL T EE XA RME R AL BAE PR S
AR . FEAHAE R EE I T SO0 AR R A A B AR B E R SR A ZE (A

C)=12)— =)

B
S
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def compute_energy _map(self, overl, over2):

LR R R B

if overl.ndim == 2:
overl = overl.reshape(l, *overl.shape)
if over2.ndim == 2:
over2 = over2.reshape(l, *over2.shape)
diff = np.abs(overl.astype(np.int32) - over2.astype(np.int32))
return np.mean(diff, axis=0)
N SRR A T R, RICSEIL TR BI R R E, 2T AR 1 AL SIS
EBiER:

(,):|1(,)_2(,)|+ ><| 1(!)_ 2(!)|
Hor i B2 S B8 Sobel B 1115 :

B BB 5I AR R T ESERET LB/ X 18 5 1% $5 ik 2k, M D HHE
JRIERI A DM . BUE R EosE — NS (Hyperparameter) , o B ARHUE 75 EAR 4 24K
ABRIER A Z

def compute_energy_map_enhanced(self, overl, over2):

SRR R R

if overl.ndim ==

overl = overl.reshape(l, *overl.shape)
if over2.ndim == 2:

over2 = over2.reshape(l, *over2.shape)

diff = np.abs(overl.astype(np.int32) - over2.astype(np.int32))

def compute_gradient(img):
grad_x = np.abs(np.diff(img, axis=2))

grad_y = np.abs(np.diff(img, axis=1))
grad_x = np.pad(grad_x, ((0,9), (0,0), (9,1)), mode="'edge")
grad_y = np.pad(grad_y, ((9,0), (0,1), (0,0)), mode="edge")

return grad_x + grad_y
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gradl = compute_gradient(overl)

grad2 = compute_gradient(over2)

energy = np.mean(diff, axis=0) + self.config[ 'gradient_weight'] *
np.mean(np.abs(gradl - grad2), axis=9)

return energy

4.3.4.3 ETEHEHRAEBREIER

B EH R RHABNSHARNEE . 255 FHR e R 0 I @ o Re E K
TR TS 1 JE 3 ) e /M B 428 I R

wREE RS A MXN (M AT N 3D, 8 SCRESFFE 71

()= )+ { (-1 -1, (—1), (-1 +1)}

o ()R EBEATEIRAALE, YE N BB . FUENE AT, B
ATt B RN R, [F I e R LA SR U5 77 1A)

FERRAE BB By, MR 5 —AT Tk B R AN SN AL BAF A R, R E IR e %
(P ERARAE BU A R B A, TIPS 3 e B R B R A Bk AT .

def find_seamline(self, energy):

"R R R AR

rows, cols = energy.shape

cost = energy.copy()

path = np.zeros_like(cost, dtype=int)

for i in range(1, rows):

for j in range(cols):

left = cost[i-1, j-1] if j > @ else 1lel0
up = cost[i-1, j]
right = cost[i-1, j+1] if j < cols - 1 else 1lel0
min_val = min(left, up, right)

if min_val == left:
path[i, j] =] - 1
elif min_val == right:
path[i, j] = J + 1
else:

path[i, j] =]
cost[i, j] += min_val
seam = np.zeros(rows, dtype=int)
seam[-1] = np.argmin(cost[-1])
for i in range(rows - 2, -1, -1):
seam[i] = path[i + 1, seam[i + 1]]
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return seam

4.3.4.4 REPERERER

R G SC R, RO R G A R S AR O R T R N B B R
REI I A IR B AR B 28 G0t 5 AN ot i 15
%%&W%ﬁ%?%%ﬂ%?%ﬂ%,%,ﬁﬁ%%%ﬂﬁ%ﬁ#ﬁ,%*a%ﬁ
AR 22 (RIS - 2R )5 G5 H L R AR 45 4, i ELE i B A e S BSOS 2.

def write_output(self, path, data, geo, proj):

bands, rows, cols = data.shape
driver = gdal.GetDriverByName( 'GTiff")
out_ds = driver.Create(path, cols, rows, bands,

gdal.GDT_UInt1l6, options=['COMPRESS=LZW"'])
out_ds.SetGeoTransform(geo)
out_ds.SetProjection(proj)
for i in range(bands):
out_band = out_ds.GetRasterBand(i+1)
out_band.WriteArray(data[i])
out_band.SetNoDataValue(9)
out_ds.FlushCache()
out_ds = None

EHFRENEIEF, RASEEERIE: BN 4.3.3 FEEE S8R 205
fitli B X518 LCO8_overlay_result. TIF /FYJRZE5 N iR, )5 R IRZR Rl & 45 RAF
NEBEHITEE. EESXE, SRS R A E SRR, ISl & &
TEEPHERCR .

def overlay_seamline(self, base_mosaic_path, seamline_mosaic_path,
output_path):
""Rt seamline SEERSS R B E B EME G EIRG R
self.status_updated.emit (" iEEUEMEREE...")
base_ds = gdal.Open(base_mosaic_path, gdalconst.GA_ReadOnly)
seamline_ds = gdal.Open(seamline_mosaic_path,
gdalconst.GA_ReadOnly)

if base_ds is None or seamline_ds is None:

raise Exception("TCiEIT B! ™)

base_geo = base_ds.GetGeoTransform()
seamline_geo = seamline_ds.GetGeoTransform()
base_proj = base_ds.GetProjectionRef()

seamline_proj = seamline_ds.GetProjectionRef()
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x_min = min(base_geo[@], seamline_geo[0@])
y_max = max(base_geo[3], seamline_geo[3])
x_max = max(base_geo[@] + base_ds.RasterXSize *
base_geo[1],
seamline_geo[0] +
seamline_ds.RasterXSize * seamline_geo[1])
y_min = min(base_geo[3] + base_ds.RasterYSize *
base_geo[5],
seamline_geo[3] +
seamline_ds.RasterYSize * seamline_geo[5])

# IR RY T IE

res_x = min(abs(base_geo[1]), abs(seamline_geo[1]))
res_y = min(abs(base_geo[5]), abs(seamline_geo[5]))
cols = int((x_max - x_min) / res_x)
rows = int((y_max - y_min) / res_y)

# GIBRMHEE
self.status_updated.emit ("fEHEZHHEE...")
self.progress_updated.emit(70)

driver = gdal.GetDriverByName( 'GTiff")
options = ['COMPRESS=LZW', 'TILED=YES', 'BIGTIFF=IF_NEEDED']
out_ds = driver.Create(output_path, cols, rows,

base_ds.RasterCount,
gdal.GDT_UInt1le,
options=options)
# RERHGEI S
out_geo = (x_min, res_x, ©, y max, 0O, -res_y)
out_ds.SetGeoTransform(out_geo)
out_ds.SetProjection(base_proj)
# REKBRBEHH TGS o
for i in range(l, base_ds.RasterCount + 1):
out_band = out_ds.GetRasterBand(i)
out_band.SetNoDataValue(9)
out_band.WriteArray(np.zeros((rows, cols),
dtype=np.uinti16))
# HEUFEGAIHEER
self.status_updated.emit("ZHEmFE...")
self.progress_updated.emit(75)

gdal.Warp(out_ds, [base_mosaic_path],
format="GTiff",
outputBounds=(x_min, y_min, x_max, y_max),
resampleAlg=gdalconst.GRA_NearestNeighbour,
srcNodata=0,
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dstNodata=0,
multithread=True,
warpOptions=[ "NUM_THREADS=ALL_CPUS'])

self.status_updated.emit ("2 & seamline #4%...")
self.progress_updated.emit(80)

gdal.Warp(out_ds, [seamline_mosaic_path],
format="GTiff"',
outputBounds=(x_min, y_min, x_max, y_max),
resampleAlg=gdalconst.GRA_NearestNeighbour,
srcNodata=0,
dstNodata=0,
multithread=True,
warpOptions=[ '"NUM_THREADS=ALL_CPUS'])

out_ds = None
base_ds = None
seamline_ds = None

Smat | O EIIIIIEG - HO 4<EPBME -

o A5 1) ) FE A /A P B iR R 2R RLVE AR R A 1K) 4.3.4.4-1. 1 4.3.4.4-2 FlioR:
H o TI‘: B 2 2P imineen @y g R g o (; Q)| o T « 2 - ol [EIEEof -

142440.00, 3621600.00 (UTM / WGS 84) 142440.00, 3621600.00 meters (UTM Zone SO(WGS 84)) 0.00

E4. 3. 4. 4-1 ERNBEREEERERER
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(S o <)

LaSmet| o EIIIONO - HE4AEPBHE-
Control

38723068, 3534304.32 (UTM / WGS 84) 387230.68, 3534304.32 meters (UTM Zone SO(WGS 84)) 0.00

Bl4. 3. 4. 4-2 BH IR KB IR LR HLIL I BRIR 45 R
NE VTG BT R, SRR AR T A P RAL E, RE AS B  EE R LR
ShERER ERIR, B EILEE IR I 7E 18] R RE & 70 A1 REE .
def save visualization(self, energy, seam, output_path):

[IRTRT] {%ﬁm‘m% [IRTRT]
plt.figure(figsize=(10, 8))
plt.imshow(energy, cmap="gray")

plt.plot(seam, np.arange(len(seam)), color="red’,
linewidth=2)

plt.title("EEHKLETTHLL")

plt.xlabel("%]")

plt.ylabel("fT")

plt.colorbar(label="FeE{H")

vis_path = output_path.replace('.TIF",

_visualization.png')
plt.savefig(vis_path, dpi=300, bbox_inches="tight")
plt.close()

Sk /468 P 40 56 B IR 2 S0 1 B IR 2 T WAL 25 R N ] 4.3.4.4-3 s
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SkySense: A Multi-Modal Remote Sensing Foundation Model Towards
Universal Interpretation for Earth Observation Imagery
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B4. 3.5.1-1 SkySense: A Multi-Modal Remote Sensing Foundation Model Towards Universal
Interpretation for Earth Observation Imagery #:3C (CVPR 2024) B9

RUWREK, NitEERANERRIE, REINT SREFRERRER. Z277%
B TR AR PR AR EHEAT RIS BRI I R, IRJE R 46 R ERAE 2R 4670 7%
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def find_seamline_multiscale(self, energy, scales):

" R

best_seam = None
best_cost = float('inf")

for scale in scales:
if scale > 1:

h, w = energy.shape
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small_energy = energy[::scale, ::scale]
small_seam = self.find_seamline(small_energy)

seam = np.repeat(small_seam * scale, scale)[:h]
else:
seam = self.find_seamline(energy)

cost = sum(energy[i, seam[i]] for i in range(len(seam)) if seam[i] <

energy.shape[1])
if cost < best_cost:
best_cost = cost

best_seam = seam

return best_seam

i 2 RPN SRS 75 28] (14 B IR 2 S8OCR e B R 2 T WAL 25 RN ] 4.3.5.1-2 s
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4.3.5.2 R ERNESKBEN P ECEE LR

PRGHERAR, 2R BRIRAE TR G . 52 R E R LB iR 1) SR BEAT
T2 IR R

4.3.5.2.1 ERERR&ERE
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I8 ISR R R AE . BRIk y:
( ):{1(’)’ <
, 2(’)’
def find_seamline(self, energy):

SRR AR

rows, cols = energy.shape

cost = energy.copy()

path = np.zeros_like(cost, dtype=int)

for i in range(1, rows):

for j in range(cols):

left = cost[i-1, j-1] if j > 0 else 1lel0
up = cost[i-1, j]
right = cost[i-1, j+1] if j < cols - 1 else 1lel®
min_val = min(left, up, right)

~
N

v

if min_val == left:
path[i, j] =] - 1
elif min_val == right:
path[i, j] =] + 1
else:
path[i, j] =]

cost[i, j] += min_val
seam = np.zeros(rows, dtype=int)
seam[-1] = np.argmin(cost[-1])
for i in range(rows - 2, -1, -1):
seam[i] = path[i + 1, seam[i + 1]]
return seam

KRR RS, HHERCR S, BRI T AR AR A g N, BITE
BRI EFE S HPHEIRL (K 43.52.1-1) &
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142440.00, 3621600,00 (UTM / WGS 84) 142440,00, 3621600.00 meters (UTM Zone S0(WGS 84))
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SPIA Ril 5 308 T AR A R 2 PRSI N P R SED T B . AR N,
B R B 14 N B B AR R A A I AT I BT 2o BRI e O W, MR 22 50 :

SFALEC ), R — Ol=s .

11 O- 1
2
()=QAQ-)>x .(.)+ x 2(.)
Horp AR R H, R AR 5L T {E R K ASRAS BT (R OR -
=000 X TLi=rn (% )]
PRI LLEATRCE, JF R aOR 1 kI8 ANE Y 2 S X i 5t

def blend_with_feathering(self, overl, over2, seam, feather_width):
PSS - PHLTEEMRHEES XL FA
WEBREN 0 HIEN: mERHEP—MEERAN 0, WA o BRMA

rows, cols = overl.shape[1:]
result = np.zeros_like(overl)
if self.overlap _width is not None:
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# PN BRI WELEEBXETE
max_feather_width = max(5, self.overlap_width)
adaptive_feather_width = min(feather_width, max_feather_width)
self.status_updated.emit (f"PtS¥ - & EEH: {feather_width}, SZPprfE
Fl: {adaptive_feather width}, E&XIH:
{self.overlap_width}x{self.overlap_height}")
else:
adaptive_feather_width = feather_width
for r in range(rows):
c = min(seam[r], cols - 1)
# i %, HERHEBXEHNIEZEE
result[:, r, :c] = over2[:, r, :c]
result[:, r, c:] = overl[:, r, c:]
# PFHXE - RAEEBXHIRA
start_feather = max(@, c - adaptive_feather_width)
end_feather = min(cols, c + adaptive_feather_width)
start_feather = max(start_feather, ©) # Ffi/)p FEEBXELLF
end_feather = min(end_feather, cols) # JFEAFEEX B LLF
if end_feather > start_feather:
for fc in range(start_feather, end_feather):
# (EHTIRHIR BN ERE TN E
t = (fc - start_feather) / (end_feather - start_feather)
# RBHE EFE
weight = 0.5 * (1 - np.cos(np.pi * t))

# B2 LEERFEF0 HEL
pixell = overl[:, r, fc]
pixel2 = over2[:, r, fc]

# MBEEHBRFE O WA WRAETHE)
pixell_is_zero = np.all(pixell Q)
o)

pixel2_is_zero = np.all(pixel2

if pixell_is_zero and not pixel2_is_zero:
# R pixell %0, E/H pixel2
result[:, r, fc] = pixel2
elif pixel2_is_zero and not pixell_is_zero:
# MR pixel2 %0, F/H pixell
result[:, r, fc] = pixell
elif pixell_is_zero and pixel2_is_zero:
# MR HH 0, (RIFHe
result[:, r, fc] = 0
else:

# WIRB AR 0, AT IERII#EE
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result[:, r, fc] = (1 - weight) * pixel2 + weight * pixell
return result

PUEEE BRI 4.3.5.2.2-1 ATs:
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Impulses carried toward cell body

from cell body

sigmoid activation function
1

1+

El4. 3. 5. 2. 3-2 FENLERFE IR, Sigmoid k% BT HARR I H B F AERR 2 P 4% I B0E R 3

FLSIX Pt ot (9 Hh 4 A 1B A M. REFER T BRSO B RIE Bt i
17 PAN H1 MS SR INBCE i & I, O 1 SRR PR 5T, 0 A AT 22 i it FH 38
(] tanh pR %0 (XN IEY) R %L, hyperbolic tangent function) tH /& —FhAEL 2% > vhi FH 1
Bom s, RARLEMER (18 4.3.52.3-3) -

p
()=—y=——=
1

=0

Tanh Function

iiiii

4. 3. 5. 2. 3-3 tanhB ¥ B
ARSI, fRE AR B H] BRECR N T IS R E PTG, R
BEAT IR I DX S5 A A7 PR P A s DA RSP AT, A8 SCHE - 35 10 DX 3k 0 9 1 P Ak e DL
TRPIEEIE . [FIREh, VR38R R B bt i P e MR R, s 16 1 1Y
ARGLHIER, R A K AR AR N1 22, Jbt o BB X IRl (E 45 R 5 A B XI5
AR ZE.

def adaptive_blend(self, overl, over2, seam):

HERMPLREE - P REERBELERREELTN, HRFIEEEXIBLTN
BB REN 0 BM: MRKEP—IMERN e, WEMIEe BRE

rows, cols = overl.shape[1:]
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result = np.zeros_like(overl)

# IRIFEBX BT E HEN RS TR E A
if self.overlap_width is not None:
# RpHET: EBEEN1/10, 8L 5 BF
min_width = max(5, self.overlap_width // 10)
# BAMEH: BEEEEN1/2
max_width = max(min_width, self.overlap_width // 2)
self.status_updated.emit(f"HENPNLSE - B/DHF%: {min_width}px,
BAH . {max_width}px, EBXIH: {self.overlap_width}x{self.overlap_height}")

else:
# BSllE
min_width = 3
max_width = 20

# I HERXERFE

def texture_complexity(img):
gray = np.mean(img, axis=0)
grad_x = np.abs(np.gradient(gray, axis=1))
grad_y = np.abs(np.gradient(gray, axis=0))
return grad_x + grad_y

texturel

texture_complexity(overl)
texture2

texture_complexity(over2)

# I B EL G B TIH—

all_texture = np.maximum(texturel, texture2)
texture_mean = np.mean(all_texture)
texture_std = np.std(all_texture)

for r in range(rows):
c = min(seam[r], cols-1)

# I E AR E
local_texture = max(texturel[r, c] if c¢ < texturel.shape[l] else O,
texture2[r, c] if c < texture2.shape[1l] else 0)

# HXERFEIH—1LFe,1] EFH
if texture_std > O:
normalized_texture = max(@, min(1, (local_texture - texture_mean +
texture_std) / (2 * texture_std)))
else:
normalized_texture = 0.5
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# (EH PRI S ZBHHRIA— L X EE ST B & 7 B /Z
sigmoid_input = (normalized_texture - 0.5) * 6
sigmoid_value = 1 / (1 + np.exp(-sigmoid_input))

# LR EE T ER

blend_width = int(min_width + (max_width - min_width) * sigmoid_value)

# R E T B BB X TR
start_blend = max(@, c - blend width//2) # FF5/) FEEXELIF
end_blend = min(cols, c¢ + blend_width//2) # FFEAFEEXE LT

# SR A TR & P 1

if start_blend < 0:
start_blend = 0

if end_blend > cols:
end_blend = cols

# B3
result[:, r, :start_blend] = over2[:, r, :start_blend]
result[:, r, end_blend:] = overl[:, r, end_blend:]

# BEXE - /R BIHESEIETFIRILE
if end_blend > start_blend:
for fc in range(start_blend, end_blend):
t = (fc - start_blend) / (end_blend - start_blend)
weight = 0.5 * (1 - np.cos(np.pi * t))

# B2 HEERFEEN 0 HEL
pixell = overl[:, r, fc]
pixel2 = over2[:, r, fc]

# BBEELFEEZHEYO

pixell_is_zero = np.all(pixell

0)
0)

pixel2_is_zero = np.all(pixel2

if pixell_is_zero and not pixel2_is_zero:
# R pixell %0, E/H pixel2
result[:, r, fc] = pixel2

elif pixel2_is_zero and not pixell_is_zero:
# MR pixel2 %0, F/H pixell
result[:, r, fc] = pixell

elif pixell_is_zero and pixel2_is_zero:
# WIRF1 0, (RIFH 6
result[:, r, fc] = ©
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else:
result[:, r, fc] = (1 - weight) * pixel2 + weight * pixell
return result
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MERARFE, &4 7 F 5 1S 500 Bk DU SE A A3 3t R . H P ol URTE B
HFERIFEEEFEANRRERREZUREXSY, REMAEERSHMALREE,
DASR A5 e PR B IR R

FEFIEAT)E, T Windows % A& n] M4k St an ¥ 4.3.5.3-1 FioR:
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CR-=rc= =2 At Al — o X

R PHZ IR T

ARHTHENCRES BiTHEHATES M, TREN. log3Lf

Hikkm MEER

RERITE: Eal v SENEESR:

BERE: 0.0 :

O emReERE R~ & ERFEIEE
BiE A i
MLEE: 100
i S K
BiERPHLE S

RE: iy S EARKE
[ {#EF Rt s eanl ine i 30t
Gy SO i eSS X
RHEL ST
TS S S X

TFih bR | EEHT

b

E4. 3. 5. 3-1 HILAWERFFHE
HoeFEMATA LA CUHEES X %4, AR TR E (8 4.3.53-2) .
M 1EFET 8 st C& M TIF s BG4 AR E B, THRES X)L AR
Z /DA XFERLTT RN 119 B HE & KIRITE ], HRSF RN T 5 B & R L
%R R ERR S TR IR TR S v E R EIR S TR
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W7 e E TS

-]
REETTHE:
BENE:

(O BRERE

FE:

Btk
EFiITEEER ..

R PHZ IR T

FHRAZHEICRESTTHEHAGTL A, T logXft

Ea

0.

30

2,

EaMEHERM: 2888 X 7800 {&F

= O X
MEER
HEEMES:
Fste 2889 X 7800 {BE
BERH*: B 7
MLEE: 100
PHEEE: 100px
BiERPHLEE:

RIS EE: 285-1444px (BINIEE
[ 1R et sean]l ine @301

I SCf: seamline mosaic. TIF
R AT

final seamline result. TIF

FFif b T | BRI

Bl4.3.5.3-2 Rifih LAK “THRESBXE” %454 eiHT/EsEaE

AHfEENIERR: REFABEEBNEETESE, URGEERERITTESD
TG E; RERAZSRERUTREBRENSE; RHEEPUELE, UREE
PUFE; EEEABENPULFEEHITHNELE; FF. REFBEMAHNERE
B EIEMEE S, sl “THRLEL” , 75T 5 HEE B R DUE 2 4T HAT IR
Wit EE (Bl 43.53-3) o b e 5 B a] 245 Ok 4k 2 AL #L45 2R TIF 3¢

(G
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W SRR p R TS

= =] X
izt TH
XA HANCRE S =TH EHAE S M, TRIFH. log3 i

Hikpkm MEER

AEETE: Ehif v EaHEER:

HENE: 0. 30 : HHERN I

O BRERE Fst: 2880 % 7R00 BE
RiEHIE: SEEMLEE v
PEE: 100 s
PHEEE: 100px
EiEEPEE:

FE: 1, 2, 4

BlEHEE: 288-1444px (HINFE)
[ 1R et sean]l ine @301

I SCf: seamline mosaic_adaptive. TIF
RERL AT

final seamline result_adaptive. TIF

EHEmRLE. ..
FEHEERRA ..

EaMEHERM: 2888 X 7800 &F
HigakbE, ..

Fif: [ energy_method : “hasic’, 'gradient weight’: 0.3, "nultiscale’: False, “scales’: [1, 2, 4],
"blend methed’ : "adaptive’, *feather_width': 100, "keep temp_files’ : False]

4. 3. 5. 3-3 FEATRBRBRALES, £ THTHHELHFLSEHEFSTRENER
AL, RRGIE SR log U (K 4.3.5.3-4) , 08 AT B IR S BIE M) b
BN AP R T R A A AE S HER, DMOET R ERE T .
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: 103.1171875, ‘pe nt': 0.4409396678351482, ‘available mb": 19113.65625,

_mb': 3480.37890625, 'vms mb': 3493.66796875, 'percent’: 10.713486235377651, 'available mb': 15740.199
454,07 MB

2R~ (7, 7920, 7772)

: 3481.01171875, ‘vms_mb': 3494.3846875, ‘percent’: 10.713486235377651, ‘available mb': 15739.636]

b*: 3481.01171875, 'vms_mb': 3494.3046875, ‘percent’: 10.713486235377651, ‘available mb': 15739.667

Hi: 0.00 MB, IEfH: 0.00 MB

88947800

'percent’: 10.713678591205154, 'available mb': 15739.667

3481.07421875, 'vms_mb': 3494.3046875, 'percent’: 10.713678591205154, ‘available mb': 15739.667
@0 MB, H{5: ©.00 MB

0, 2889), ZEXIH2: (7, 7800, 2889)

3481.07421875, 'vms_mb': 3494.3046875, 'percent’: 1@.713678591205154, ‘available mb': 15739.667

b*: 3653.0859375, 'vms mb': 3666.57421875, 'percent': 11.243077895213682, 'available mb': 15635.4644
71.93 MB, #&{H: 1805.19 MB

3653.0859375, ‘vms_mb’: 3666.57421875, ‘percent’: 11.243077895213682, ‘available mb': 15635.027]

b*: 3652.90234375, 'vms_mb': 3666.38671875, ‘percent’: 11.242572961166484, ‘available mb': 15158.447

Bi: 0.06 MB, WEfH: 343.91 MB

B4, 3. 5. 3-4 SHE. logicfh, TR T H— MG MANE L AEE
4.3.5.4 EEEDTEREIIMER

AR MR AP TR A S 7 — BB i 0 Eidx 2 4.

FEIZAT I A A% b, AR PP 10 KB IR AT SE AR B RIS A SR ST I TR] O 4R
BN S BB [R]) o 73 D YRINS [H] (RS Ab 38 BRI BAAFERS ) DL A [ Bk id sk CFF
WIS IR G AR 8] 20D ¢ FENAR S BIIREE B, BB T ETAMY N IR T
H: RGidz (psutiD HF B NAAER (RSS)  BMAGAMEM (VMS) « W
AER A RGEFTHNAESE; Python Zkiid%s (tracemalloc) HIT-FRER Python X 5N
TEAHC SR WA VAR . SR AL BARE# 1 Python WAFE TG ILSE . FEREFISATIY
I4E CPU O HE BNARE. BMIERAGELE. HEERIHIERAEE, A)aid
o PRI VEREERES, JRHEATE ML H B, St i logh ST S R Re S 44

AR, FEFPRTCA T S P B AT 1 e ds . BRI 98 VO MERe N £
re; EEXEGHE, W UTHRRCE, RER R, IR SR B R RO RE A S
IR AR, NI MR R BBREG: WIENAREMNEE: SO mt: R
EEHAVERE.
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FEAR GG BRAT R AT VERE /0, A B TARUE M YRS, 7 iRk, iR
S AFIR ) s A BT LA R AT B I ERE R I A SCi s RFTTIRIEH,
B AR, PSR T IS AT AR R SR & . IR IIX BRI REA ML T T HEAR
KNI NS R, 85 TFEEN ETXXUSE, e st M RS IR ML 1 5
WALk E R
# T IERER IR CIBR A BB T HICIBHI LR, BT ER s Cig £
# B0 #EE: PerformancelLogger

class PerformanceLogger

"R IR H AR R
def __init__ (self, log_file_path):

self.process = psutil.Process() # 2055/

self.step_start_time = None # EBEFFIEHTH]
self.step_start_memory = None  # £ZE/ U577
tracemalloc.start() # /530 Python P 1FERER

# TR R
def start_step(self, step_name):
" T — AT R TR A A R
self.step_start_time = time.time()
self.step_start_memory = self.get_memory_usage()
def end_step(self, step_name, additional_info=""):
" AR — AN E D BRI THI R A A
elapsed_time = time.time() - self.step_start_time
current_memory = self.get_memory_usage()
memory_change = current_memory[ 'rss_mb'] - self.step_start_memory[ 'rss_mb']
# AFRIEEE
def get_memory_usage(self):
return {
'rss_mb': memory_info.rss / 1024 / 1024, # YR IFE/(MB)
‘vms_mb': memory_info.vms / 1024 / 1024, # S A FELEST(MB)
'percent': self.process.memory_percent(), # WIEEH B 7
'available _mb': virtual_memory.available / 1024 / 1024, # H//HH7#7
"total_mb': virtual_memory.total / 1024 / 1024 # EHAHFE

}

4.4 SLIYGRE S

RA MR EFHEFRALAORIGERENE 4. 41 iR, FANZEERFAK
RERNRIREEE. HRERIEALNSE,
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=] RL P e -7 Raster Untitled:1 - ERDAS IMAGINE 2015

491399.02, 3641128.06 (UTM / WGS 84) 0.00 |
Bl4. 4-1 HENPLERKEREFE R H Y GRRE [RIER]

=] RL P e -7 Raster Untitled:1 - ERDAS IMAGINE 2015 |

er Terrain T Help Drawing 9

}x CLASS NyA - final_seamling_result TIF" - Country N/A, Date a9 x

497902.86, 3609281.65 (UTM / WGS 84) 497902.86, 3609281.65 meters (UTM Zone 50(WGS 84)) 0.00 |
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Bl4. 4-2 EMERKFE R H NP EERE (FEY RRFHERIT)

=] 2 Ll -« 3 Raster Untitled:1 - ERDAS IMAGINE 2015
@l Drawing Format  Table » @

494763.08, 3527422.94 (UTM / WGS 84) 494763.08, 3527422.94 meters (UTM Zone 50(WGS 84)) 0.00 |

Bl4. 4-3 PREIE R BIRRE R N KRG ERE (Y RRHHERT)
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=] RL P e -7 Raster Untitled:1 - ERDAS IMAGINE 2015

Manage Data  Raster Help | Multispecr

Drawing  Format

|_seamiing_resultm

Bl4. -4 ZRERUKERERFEEHHOPEERE (FEVHENHEIRD)

X CLAS “finel_ssamiing_result_teather! 00 TIF" - C HiA Date:

x

496781.51, 3634399.95 (UTM / WGS 84) 0.00
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Bl4. 4-5 FHARUAE R BIR R E R R R B CRAGEE: 1000 (JIFFE—E KIFFEORE)

n) =] W |7 b > -5 Rt Untitled:1 - ERDAS IMAGINE 2015 o X
v e Raster Vector Terrain Toolbox Hel Multispectral Drawing Format Table v
= ul_fe - N
g

484006.34, 3650129.28 (UTM / WGS 84) 0.00

Kl4. 4-6 PULRIEHIRR (RFRA300) (HFFE—ERPHERIRE, EHEXTE4. 458 —PH

)

UEAl, B1XF 4.3.5.4 SEBLRTERE 0 A, FEDE 7RIS AT I 18] 55 A A o P A 4

i+
N B R 5 i
WELRBIORA o L DB AR Wk BES W
B el B OBEE SME KW AE  ff seali
X & Bam R ne%i
i
ﬂééﬁgg‘ﬂwﬂb 300 0 0.88 13.78 0  65.68 2255  2.74
210085 , ) o
e 3.47 0 0.87 2691 0  65.23 23.24  2.92
FRAOMIL 6 0 083 4099 0 65.66 2443 2.93
sbER
FERWOMPL 5 07 0 Los 5Ts2 0.01 6430 2467 286
sbER
FERBOMPE ) 5 0 om0 638 0 6135 2212 2.83
sbER
*‘éﬁ;toggch 2.81 0 0.81 78.38 0  62.86 23.23  2.88
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>. V& /% Y
RIE R R 3.39 0 0.8 121.45 0 65. 84 22.54 2.89

A3
R4.4-1 BTN RPBENEE (B B
. . - A 5 i
= Jeuk: | R & fr;%;% LR REE w  BE -
RIEL g PR OMER w BEY s g seant
BT X 35 & i N
® ne4 &
42750
IRt 1632. 24 0 171.93  300. 87 0 0.06 0.01 0. 01
L
HBR
100/%H  1632.24 0 171.93  300. 87 0 0.06 0.0l 0.01
1Ak 3
HBA
150/%%  1632.24 0 171.93  300. 87 0 0.06 0.0l 0. 01
1Ak 3
HBA
200/%% 1632, 24 0 171.93  300. 87 0 0.06 0.0l 0. 01
AR
FRA
250M%F  1632. 21 0 171.92  300. 86 0 0. 06 0 0
AR
FRA
300/ 1632. 21 0 171.92  300. 86 0 0. 06 0 0
1At 3
EPEIVES
BRIP4 1632. 24 0 171.93  816. 64 0 0.06 0.0l 0. 01
Kb

K442 WESHANBENER (A MB)

LR fEARRSE ], FRIEE N A Python GDAL 4w SE IR 8 RG24 1) e ik,
133 7 ZMAFEIEA G PRI A R . o, St gh S 28 B B P 56 FE i e ik
LEERBINAR IR (N 44-1 i) o WEISRRTLUE Y, SR8 IR G Ik
ROREONBEAR, WAL A P I B SRR, JLFHE LR H A8 R B iR AR L
AR ME S B PHIRE, IR P HLSEIL T JREE PRI H bR, )5 S210 3 B AR 73 #r AN
PEAL T 1 o ) JE AL AR

ANFABEMARITEE 8. (1D bR RE: WE 44 -2 Fs, SRAZEG
HEIR 2 HEAS B s AG BAPAE BN I R M PR IE o X 72 RN 7E B Al x4 w5 i
FErh, BRI A Ao s B 28 — RS R BB R, A e A 28 e AR R =1
JE& TR R SN, AN S IR S AT P A, SRR
SO BORSERMIEAEAERAR, NI AR B B I PHEIR R0, (2) BRI R B ik
% WA 4.4 -3 Fron, ZEIAERAEE & FIE AR BN THEE R, BIAME—
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SERELE EARAL TR R KB FT, (8L SEAN-TIL, (R IR IR R VR B 7 T i B
HHEEE, VYRR B PR . XU SR BRIRER L 1), FRASBESE il Tk
PHEIRIE R R, 7 B B X GRREEA TSP E L. (3) ZRER
R IR SR I 4.4 -4 s, 82 REETAL KIS 2SR 2R A PHEIR
R Bk BB A DU R, 2 RUZ AL SRS T2 2R AR A R R P i i 7 Bk
TR 4 Ry f LY, A RIS R B & I B R AT i el AL 3, DR bt
BIRIURIIE . Xk DUl TR A ROV AL |, R B S G R E
Rl B BOR A RE A HVH BRPFORIE s (4) BRSSP E AR IR e k. WA 4.4-5 P
s SRHESPMECE RN BRSNS, PHRORIERR U ERENSGE, BEIARE
FRLIE R MR « X5 R D9 g A P Al B A e A R R 2k P 3 S S i R R S
SEHEDHE, (HR TR BRI R, TESUH S AR BEARE XA, [E 2 Bk R R R
TIFARGF MG N, 3 BHE L XIS R IR BN B o B ANE QU A 2R (1 X 3, [
SEMPPTE LT REIE 72, Tovhse 0TI muAESCEE P 2E A Xask, ] R P AL 5 ]
BB %8, PIRES I NSRBI (5D HIERCPIG S R 5k W 4.4
-1 PR, BENERAIR S S P RUR BT . EARE R IR 2 0 B A P B
FESUER AL A IR XA FH 807 AP s DAORAF A0, 2 SCEET-1E (1 DX S8l A FH A 5 F 2P A7
LA RT3 2 PR P A SR BE W AR 4 1L 3 S A [RI SCERARS I 1) X8, AT
ORI BR T PR, SCHL T R R B ARG HHRCR . R, ERA 1R
RL LA K B RIBL R R 2, i AR TR EEEARA P2, e 1 B X
MifEL R SRS XA RO E, B2 78RR,

T BT F ) TIF 4% SO B R B E IR R T 29, fEIX A AN IR EEMRE T -
M 4.4-1 BRMBITRIBRE, WA SR F IS AT I (AR #2 B ,
For ORI Rl A AL PR SR BT, B PG AR R HGN, AbER I [A] 5 26 M K 35
4.4-7) , MFA2 50 (1) 13.78 FPHAK F4% 300 ) 78.38 #2, 1 3 N P40 AL i T 75 2
THE R SRS L, N IAR] 121.45 70, BONEEAN AR I ERS I HAR KHERIEDS
PRAEAN [F) ()8 R 22 R R s AL TR T VR IR IS AT IR [R) Z2 e AN R, TR . S ERE
e E BN AVEFE R, “FIIFERT L) 65 Fp, X FELEH T FHELE KERG R EHK
SUAECRFERIE. WK 4.4-2 BRNATFESEKE, B EREEE M B M A7 & H &
w1, IS 1632MB Aidy, X2 K 7 2[R INHE P 5 2 3 B AR e BB N e Ptk
Rl AL ER B AT 5 2979 300MB, T 3&E N Bk BT 75 AN SRR fi SCHE B 2k
HE, WA RIINE] 816MB, EFRAFILI 2.7 fif. HADALIEIGIRITN AT 5 FH AN
/N, BTE 200MB LA, Uk BH B2 IR P9 AT 20 32 A AR AR BRI oA B2 R Bl 1T SR B
{EL AN [) ()8 ik 2 ik e AL B RV E TR B N A S 2 R AN
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Fbre S b IEFT AT A
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4. 4-7 PIALEL & LB BT R I IR S PAL RN Z BRI SE R

AT SE S i SEDL IR I BB IR DR B T N AT AT St BERE BEIREOR I AR
J&, FRIMARE G BARBOREE , B AR EBORBOR . Il =AU EEREOR, TR
2 B B XIS BB B OHE IR 7e 8 8RR, v e B ER (5 23R
MBI SRR A SR O A . SEVEERA AOEE SCRF . B, RS R, R BORE
N[ DX 3 R SR AR R AR e B AT SR B, T Tl R 232 5 s
BRI SR SIS AR AR AT, ) LR KT AR AR F RS R R ikl ok, TR AEY b
P ARG S o U 4%

REARERI SR BRI S EIAE 7 EMRCR, BUREAAE - LRRME.
T PRV PR B35 2 B T 0 PR S5 A A L B IX S ) AN R I AR AR B8l O HaE A RE e
THERMIEZ AR Z M = R0, X 2R ZIRIE AR EIR, SRR IE RN
B R Bt PR G N R B AL . R, AR R IR A T IR IR
RERHRINT, R TR ARG R B B R0 55 DN 3 n] e e X R R A SR A — e IR, |
I A BEIRAE TH BRI LE 2 1 ) TS A8 56 35 .

Ak, WL D TCE IR AL AR R, B SR AL B 2 I AT

Z PR R I EARHE, IR EEIRAIRCRA R S0 B A IR SR 1 T I8 IR
i, B DR U R IE MRS AL IE SR, SRR IENSBE, A R0H BRI AR R 45 R 2R 0
BRA RV, KRR = FEHXIE SAMEA RO, R mE B R B A0

B NHBE N ai e N TR A Hlas ISR i aoR, JPREGA. R g4
SRR, D38 N FH SR AL B e o B I SR Al e e s S5

4.5 LI PIEPBEIREE R KBRS E

B 1H FRRTT I

AT EIT LRSS, SRIMEAA “CBL AT FOTR A, RO B Y
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BN A, EFTE SRR X ERONXE  RAERNEREZRNBEUXE 25
SRR 55 AR TR — sk A 7 i AR TR FHY, ORISR I SN R T
If AT DY AN A 1 RR 3L b, AT 3 3
7 i R H I 2 R R, 0 ik
A H 5 (B Ano—datai{ 3 5E &iE )

XA )23 i % 1 38 i o

AE PR R FAAR I BN A AN R AR A Cn T B ) B R BERNE A3 50, 75 2485 o a1
= PN IBIGTIFFIET, DA Ab 2 4H b 2R

WAONIEEH . (EEARET—FR

CSDNJR #T 4R Itk 3R S B RAR IR T5 7 :
https://blog. csdn. net/Zlyzjiab jwb
47479/article/details/148463460

PR SER BN RGBT, AKX 2 B & IR IR 45 R 1 TIFSCAF

DR AR G E RS A 2 A ARIS A 2, AL A
I BAN ERIA B R, RALKE
e e S o N0 ERERSE, TR

AR B P BOE: MRB—MERE
A0, MLMMEREEAF—E0
HIRRE, #2053l E

24.5-1 7ERIFIPython GDAL SR S HLIE RREA R A0 B 10 52 STt RSB B ) B J% B ey o
4.6 SCSJINGS

AN Python GDAL [ g f2 SEBLRE GBI M58 5], ARG ER 1 3%
AR BRI S BEROR S, TRANEEAR AR E IR IR, RIS 1R A SRR

WAL ART B, A E4R 1RGSR N OB A, B UTIRIES
e Js B L ARSI S R T B L S DA B R S RS . IR 2 5] BN
AR SRS RE R IR SR Bk, O RE R A B 1 BRI AR R
AT EIRZ AR

FEGw AR SEILTT T, RIS 1 MR BB I A 3 3] f5e 2 B 00 245 2R Ay ) 1) S BE ORI
RE o 38 I 2 A SEELEL T BAVL A 78 o B R R IR AR IR S S B B0k, FRAGREEAR T Python
GDAL JE [N 5%, Fag 1AL A B8 A A0 B T B A BORBE FT o Rl 2 AL R iR 2
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https://blog.csdn.net/Zlyzjiabjw547479/article/details/148463460
https://blog.csdn.net/Zlyzjiabjw547479/article/details/148463460

FUEROUCIR R, RSB TR 5 22 RURIRAL . BIE NP R & 5 2 R et B,
JEBL 1 B N R B AL RE T . BEA, BOETF R BT TR T PyQts BRI S 5
M, SCHL VBRI 0 BE R RS, BR VB TREBYEM ARG Wi aE . 18
AR FIRRITERE T ARCR IS b, e 1 R R SIS RS T3

£ I T T, RAESE SRR TN . SRR BERENEN
FAORTG DUAL PRS2 AN HORAES, I AR OB, S RGBT . it or 25507 3K,
JRIIfE DR 1 IX LSRR, SRt T AL AR R BRI R 1R ) fiE

WAL SRR L i, FIRZIARBIAS R R Sk K E i AR IR . B I
P TE L B IR 2 SRS T IR IR ACR, 2R ERENE T BRDHIRIE, SEHL 1 Rk
BB ER. X BCRAUIRAE 7 BRPT#AT W ELE AL R R, oSk bR iE N H
Rt T — M) SERAT ISR R TT 5

ASH I S 2 HN 1 A A B EOR A T I A T RN B A, B5 R T ILSE g
ERE M LRESEERRE ST, N4 5 MEFRE N T R AR ABE U BLE 1 I8 SR B TSk ik g
Al B3

5.1 SEJ R4

AR 18 R B N A URAR BT Sk ) kIR AT R G B AR 1 R R AL B A% O
ARG, NEAR AR SE BIRAEARIRAT T RE T @i N A ERDAS # A3k 4738 8 57
B 5 BRI S ) [ ST OGE ¥ & B3 TR AL 18 B i JUE B B N2 ] Python
GDAL V% 4 F2 SE DB EEL AR IR R =B 20 AU SR, FOE KSR IR B A 1 SR
ZI B A

FERH] ERDAS BT #EAT B I 7 2R L S SR B S il B di e b, Be BBl 1 AR
P AL 3 B ] P ) e, ARSI R EINR S 1R TR A B . £
JURTRZIEIATS, @ ] R S 2 T R R i, SRR 1 2 BIRE I T L ArTAS 5 1
REEPE, TR U R Z2 2D IR L AR B R S D IR BUE 1 TS (AR, 3K
B I PAT /N TRV I BB 70 SROTIRIE B 91.11% 1) B ARG FES6IE 1 5 ik 22 18] Kl 73 1)
AR, PRIE T BFTEIER] .

ZH] OGE 1 H2k T RFEFE H0E B JUE B IR UK R 2 L RS 21 2 1 SR REE
RO HT IR S A PEAR A G G B R TR AT SERA, BRI NDVI S84 =1 6 Al s
Bl Bh )RR R 5, IX RN I 2 B Ak PR AE MR U T AR G LA LR S S
BRAEKAEIEAE S+, AWEL 580l 2 S B FITHE, A RUi R 7 T4 2
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SHLME L

I Python GDAL J7 4 F2 5K BILRE IS BE AR AR BRI — 8 70 B S 2 AT 55 e AL plb i -
MENZS AN L LI 2 1 22, 251N Sigmoid B B IE R, RPN EL
TEGAHEER S TRESCERIR S & o 52 B R KM BT 1 2 REE AL SR (1) 2l R =
3o RN R T TR Ja SR T B HE A

KR B T AT TR R BT 3 B P R E B, BEIR T
BRIz RS RE F1s AR O LR I P A L 1 R RS, BBk 1 RIS PE R s R
BRI, 37T TR BRI N RGO H AR RILRE S - I, sgikik
FANR PR EBORM R AT S5 ARSI OUR, EHIELS NDVI 945G s e
S, MR, PRI ERE A OB ERIB IR, fERE NS, ZIEEE
BRI RS R SRR B OB SCHF o IR SN I B2 1 R IR D9 s A] 45 J2 Rt 1t ) il ies
IRIERE

SR, AR IO 7R R, R IR TN R R SRR B R
RN PRI IR A SEBR H B R G TRE YR, AR, BORIFELIRPIEREOR, 55 /uiE
IR S BORGUR AR R 0Tk B SR . KBSEERE IR RNTNER S A5, WK
NELUE A S LA Y E .

5.2 LSR8

WAL, s bEE (8 5.2-1)




FERIX R S IR A B, IR 20 A H . dfl, B 20 2447 AL. AR
Dot 5 BPoR L, MBI T2 8, REA TR GZFH, HAE% N H iz
FAN. ERIFEEA Cais, SEEF S TRE 8, Flim AR =S X 4 KR
SES) VASERY i g iU

A A Wi e, FABH — el 77 AR B R 0N RSO iRgs &
BRPESEAR, e O A8 20 HEKEAE, Wke A OS5 A BHRK:

X P

[ATTHT 304 £, Uk ZPFH®]

“RWZA, wEEZ? FTEAK, AaFz?”

AR TFTHFIe, BARBRAEGGIRZE, SPUAIREFZRERT &,

&, HBZRH®, QHRIREENBEG—F Rk, SRR LGLERIE,
HOANFEA R T F, SRAER I UART L, KRLBKENAETZ LIRBKBE, LHK

AR EGABOP R B HERIE, TERHSHLERRBREBGREA L 2R e

18R | HLE 4o F] — ek A0 7, RAFRAIR T Ko AFAFA D ASRIP K897 8,
RAERXIBATILST RS, REUAANEEIRNAE, AL, AR Z, EoE I
B R, FaRE & ER AT

IRGERS, LIETRENXRRE, RIET 5V E2HEERGEERAM, B
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