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T ACURFE R 2L m) 0k 7 (A RHAE SR US HR (ENVI Feature Extraction-FX)f8 F V17T

2.5 TN B [F X R A5 B3R EX

1% T BB fE: Toolbox /Feature Extraction/ Rule Based Feature Extraction Workflow .
BAEALE : “24-1 [ X 5 EUE 7 2R\ 125 TR0 7,

IR IR A AE SR DR T SE IGO0, AT A e Bt o At fif— LE AL 2R A
® FH 7 HEERA I
AR SR BB A3 TR 3 R AR v, B n YU AR HOR, TSR B R AE s P T AR BOR (D =
K MRS o AT LRI/ 7 32, SR ALK FE iz BH 2 . T M) Toolbox/Raster Management/Resize
Data [ A SCH.
® Uik HEERA IR
an G A B 2 E O T B, AT DK AN B BB BR 2. AT A Toolbox/Raster
Management/Layer Stacking L. . 523 .
o ZUiHEdAlE
A H AN B BRI, AT DL X SR Ay A B EE A & OB (0 22 B BORUE SO
IXEEH B EE 7T LA DEM, lidar 8215, 1 SAR 18 Uit E T GRIB MR, 242 piix Lo 4 B3
PR RIS R, AT LR &S BHREUR . AT FH Toolbox/Raster Management/Layer Stacking . E
S
® “E[AIJEN
AN R B BE AL S — LR, AT DA ENVI HEI Dh BEM— LETRAL BE .
1X BB H1E ENVI 14T H gb_colorado.dat BRGS0

BB RIAMR

(1)  J3%h Rule Based FX T.H
1F Toolbox ', i%4%/Feature Extraction/Rule Based Feature Extraction Workflow, FJ7F T/EVi

IR, EFEAF B4 gb_colorado.dat, IAMNEA =Nk AT Y4 .

Pidk: www.esrichina.com.cn TR ZHFHEFE: ENVI-IDL@esrichina.com.cn  HLif: 010-57632288 i AL Fr#Zk. 400-819-2881-7



pald

)
tl

& esri chira "

® {t Input Mask [ ] 4 A\ I SO

® 1t Ancillary Data [HIH5 ] 4 A HeAth 22 Y Hicdhs S

® 1J) % Custom Bands MMk, AP EE BB, BIE A — R HEiE BB LU

HSI 25 (8], T A B i B AT LASE e PR 20 B BOAS B2, e il 5 5 iR S BSE E O Ut
7E Normalized Difference 1 Color Space J& 4 3144y, 1 NI, s Next;

&5 Festurs Extraction - Rule Based Y ol CuEe3| (&) Feature Extraction - Rule Based .Y BT
. = ¥ . - -
Data Selection - Data Selection :
i Tl - . SRS W S .
Select Input Files il 5 Select Input Files o e ) KN\
put Raster |Tnput Mask | hneillary Data | Guston Bends| Tnput Raster | Input Mask | Ancillary Data| Custen Bands |
Raster File:
VINormalized Difference
rrrrr
Band 1 [B=d3  ~|Band 2
CColor Space
. Band 3 Band 2 Band | l
o o

B12.1 N R S
(2 #BHE. B
FX MR I T R e 0B S5 X AR HEAT 40 8, T T — R Tl 4 B 50,
EAEEW SRR, TFARTE - MAIANSE, a2 R EI9 R . @ R RS iR
(92 il AT R= 2 MR B 1 22 R 49
(1) ZHIBME (Scale LeveD: e RIS AR ELK 20 R EIBE, e —MER
FE AR 23 B S 4 B E Z I EIRE, A BIRCR IR — R R Ve T 4 R RS
B, FRATATLAIE I A1 preview TN SRR, M E—DNEAO S BIRE, AT REL
SENHIAGHRE . A A BIR B SRR
® Edge, HETIAGKN, FELEEEIEEN LUk BIH AR
® Intensity: FE TR, XAMEEIEHIES THAEES L (I DEM). HEZEIRE,
AT I B T BB R
VA B RO BT 0 81, X L BSR40,
Vi 4 R SRR B BN, BRIACA Base Image T U BLe
(2) AP (Merge Level): R4 EIN, T BTG, — SRS ELMEE S, —A
R T B BRAR 22 8020 o FRATTAT LA I 45 I SRR iR 6 [ . A FF SRt

ML

Pidk: www.esrichina.com.cn TR ZHFHEFE: ENVI-IDL@esrichina.com.cn  HLif: 010-57632288 i AL Fr#Zk. 400-819-2881-7



& esri china MR A

® Full Lambda Schedule, &IffA7E TR, SORVERGRIIIX I, WK, =5, ZITELE
ShE IS AE B Rl Eak AR IR AR I NP

® Fast Lambda: & HAZSBURBIE ML FA/MHETT B WE —EBRME, TSR, X
HBRATEEMBIEN 90, £ Next HEANTF—25,

(3)  SUHNZIIK/N (Texture Kernal Size): 41 R H#s X MUK M S0 2 45, AT AR

Object Creation
Segment and Merge

Segment Settings

l Algorithm Scale Level
{ 40.0

Select Segnent Bands Wy

HNerge Settings
ll Algorithm Merge Level

S| -
i
f MRS  (Ful Lenbie Schedule e —
[l serect Meree Bands

Texture Kernel Size

[ <Back ][ Next > |[ Cancel |

K22 KE&2E. 57
XK FX 21> Region Means SR BalMEEESIR S, AR O ER, ER7HE
JRIIEER, BB Te BB BRI EDCIEE. REET T D8RR,
HET, Casem 7 RIS RERIEERE, 5P RERERR

F=0: REERNEATRFALIR B

RN 2R Tt B0 EHE TN (Rule) Rk, &—MRNESE T NEERIE
HORFR . N SR Z B2 5K R, BIEREZERIFFK R,

A — 28y AT LA RN SRR, BeanskAk, sKARTT LA N s, WivE. IR, el
DA BRI WA, WA — R, TR FMNRAR . BRSNS T E
KR, R — AR

® (KT 500 5%

® JLKZ/NT 05
® NDVI/NT0.25
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X T8 % R IR
FEKZL KT 0.9
KEE/NT 0.3
FrifEZ /N T 20

X ASEIUEAT B 2 R U IR 20 R (AR i A

1)

a)

b)

(D TR EYESREEFBRESAYE: B SR, B L E R
WK . A, B AN, 7EA N Class properties SBT3 Ik
Mg

23] Feature Extraction - Rule Base

Rule-based Classification

Create Rules

e s 1 [Threshold = 0. E=cRiang Hew Class 1

- )' Rule [1 0] ass Color W Gss. 0.0
_-w Spectral Mean (BLUE (x ass Thresheld 0.5

[ < Back ][ Hext > ][ Cancel

K23 RIS

Bk mvERE, Rl s AR R X
FEBRINH & 1% Spectral Mean b #ily, WO w e, Aid th L PR etk T B s
¥ Spectral, Band FIi%$¢ Normalized Difference. 7E55— [ & X Berh B £ 10
BRI 4L AN B, BT CAZE BETHEE ) & NDVI. 42 Show Attribute Image “2) I, T LA
BEHE R R R .

A HE B 2% B T3 A E BRE, X BUCE BRME R OK Y 0.3 12 BHE VS N HLE T
N RPNy SEAR G I F
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Feature Extraction - Rule Base,

e
Rule-based Classification “""I-” l p
Create Rules “ "“h.

Fa |:. H Attributes | pdvanced
Ba ALl Claszes Type: [Spectral V]Name: [Spectral Mean v]
-l Hew Class 1 [Threshold = 0.
B- ;b Rule [1 ] Band: [Hormalized Difference -
Spectral Mean (Normal

[[]5how Attribute Image

0. 02792 U 30000
DPr Vs
(7] [ < Back ][ Hext > ][ Cancel

Kl2.4 & NOVI 1)@ M R 1E
c) fE Advanced [fitR, H=KAEBHEDE: FEA il MM k2 uiA. L%
kIR, BER 0 5l 1, RISE A ANULECHISE A TULAC MR T kA A
R Z O, ArE Tolerance BB ILECARSE, (HBOK, HAth /> HIH )8R —KH) T #E
ALK, X B IR FRAARHIN Liner, 43 25B1H Tolerance AERIAKI 5, W FIK

Feature Extraction - Rule Base

Rule-based Classification ]ﬁ..II'H l T "
Create Rules “ "““

.: = Attributes  Advanced

Weight: 1.00 Tolerance: 5.00
R

[[]show Attribute Image

0.0z782 u 30000
[ Prew:
(7] [ <Back |[ Wext > |[ Cancel

Kl2.5  HJE S EE A i E
2) B AmrERE, BIFRER T
JEAE D5 )2 FTE B B K X 2 5 R AR I RUAE ., W DL & Rectangular fit J&1%:. 7E Rule I
HEER: Add Attibute $25H, BrE— AN, 7E4AM Type Wik$E Spatial, fE Name HiE$f
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Rectangular fit. & EHMTERE 0.571, HABSHONERINE.
e PUGE DB ZE ISR, s All Classes, R LA & 14 3L [FAE FH I 45 5
R TA R A
Type: Spatial; Name: Area——Area>45
Type: Spatial; Name: Elongation——Elongation<3
3) RSPk, HIFRKIEH T
KU S AR bR R, R AL 5 R RN AR, i DASRATT T A B B ) R i
Type: spectral; Name: Spectral Mean, Band: GREEN——Spectral Mean (GREEN)<650.
st All Classes, B4 rule FUNIANTH 52 B0 N s, MU BEESF )R, M Next

t V,k“' Feature | -0 |
Rule-based Classification Bolhli 1 T . |

i

+ X5
‘E‘ES A Classee — E‘la:lz Properties
=-ll B [Threshold = 0.90] Class Name ew Class
=M Rule [1.0] Class Color (255,0,0

L4l Spectral Mean(Normali Class esho

M| Rectangular Fit > 0.5

1L Elongation < 3.00000
I Area > 45.00000

Tl Spectral Mean (GREEN

.V (7] [ < Back ][ Next > ” Cancel

Fl2.6 b RAREOIN 5 4R T
PE: M L TF R Druleral”, TBLS AT B E 0B
S0P WMHER

AL SR A R, W] DL LA N E R Bt - RELR KR E 70 BEG S o a i ER
AT R LA R R RN EBAE L RR . B B B R B R v S R BT
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Export Export

Save Results Save Results

Expert Vector |Export Raster | Advanced Export | duxiliary Export | Export Vestor | Export Raster |hdvenced Expert | humiliary Enport|

Export Classification Vectors xport Classification Image

Select Vector Type |Shapefile Output Format
Dutput Filename: C:lemphgb_colorade_vectors. shp Erowse Dutput Filename: C:\UsersihdministratoridppDatailocaliTemphgb_c

Merge Adjacent Features [CJExport Segmentation Image

Export Attributes
Output Format: |ERVI

Outpnt Filenane: |G \Uzers\hdministratorihppDatailocsliTenphab_c|[ Browse. ..

Preview Preview

(7] [ <Back |[ Finish |[ Cencel | -] <Back |[ Finish |[ Cancel |

K27  ZiR%mh
PR BN L@ MEE s — St DR & G vt 45 Rt o i Finish #2241 58 B
ALVEFR 5 R BRI A R AR B R PER .

File Edit Display Views Help
BER 9 ¢« hE@e0s 225HEB  Vepl v o u K Rp¥s @ LQEE@N S b v
@® H—0O%n 2 |@———@ 2 2[00 & K st e O +——0n 2 OF—ob |2 b = =&
Layer Manager i
& ‘: - }ﬂ 3 [&) Attribute Viewer: gb_colorado_ve.. = ©&
E émw File Options Help
[IEL overview EEE
=5
gb_colorado_class. dat FX_AREA | FX_LENGTH
2 Band 1 1 2. 160297 7200587 ~
£ Classes 2 98. 293533 66. 005409
] 0: Unclassified 3 96. 853333 60. 004860
=) {: New Class 1 4 235. 112366 0. 008516
B 2: Hasked s 192. 266464 81.605705
Shiedloradydit 5 451.502136 164. 412277
@ RED (0.6600)
BiGEs 650y 7 156. 981613 102. 006790
& BLIE (0, 4850) 8 50. T8698T 39. 603046
] 235. 832458 81. 605705
10 181. 825027 87. 605804
11 654. 210083 210. 014954
12 312. 162964 7. 207191
13 201. 267700 90. 006332
14 214. 220432 85. 205452
15 65. 539069 36. 002750
16 223. 950821 4. 405121
17 245. 994003 6. 805283
18 221, 070435 0. 804825 <
19 213. 869446 80. 405396
20 2. 160297 6.000459
21 804. 350708 211. 215546
22 469, 864685 168.011475
23 214. 229432 68. 404572
24 217. 829987 5. 605431
25 [240.873154 6. 805283
% 277, 958252 93. 606354
21 263. 916321 81. 605705
28 92. 172691 62. 405117
23 [60.488327 37. 202608
30 200. 547607 6.805199
31 160582108 73.205177
32 457. 983032 99. 606995
33 [402.895447 92. 406227
3 227. 191269 0. 805008
E3 275. 797974 86, 405762
E3 286. 239410 86. 406311
£l 250. 954544 81.605888 v
< >
e = =p h] [0 of 388 records selected
< >
[ X

K2.8 piRfE SRR ES RANE IR
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3. 2 T A B TH I R 432K

%7121 1. E. & Toolbox /Feature Extraction/Example Based Feature Extraction Workflow

BRI E:  “24-H R REMR IR\ 2-2 T A

fE Toolbox HRFZ TH, YT IHmARMCHI TR, BT P9 28 A5 — 7V B TP 8 58 42
— B, BRI R, AR,

B GEHRIE

(1) #TJF imperial_valley_subset.dat (4 .

(2) J33)) Toolbox /Feature Extraction/Example Based Feature Extraction Workflow

(3) 7E Input Raster & Hi% ¢ imperial_valley_subset.dat 4/ .

(4) )#:3] Custom Bands &1, “2)i% Normalized Difference, EHEhik#e (FEA Ok K KI1H
BURD LLEBFIR LN BrH 5 NDVIL. 2] 3% Corlor Space AT RGB 1154 HIS #¥[H].

(5) Hili Next.

&) Feature Extraction - Example Based

Data Selection Data Selection
I Select Input Files Select Input Files
Input Raster |Input Mask | Ancillary Data | Custom Bands| [Znput Raster [ Tnput Mask [ Ancillary Data| Custon Bands |
Raster File: =N TioetDicr
(L4
imperial_valley_subset. dat ormatized Litlerence
Band 1 (B=d3  ~|Band 2 [Bamdd4 ~
[[IColor Space
Red [Band 3 Green [Band 2 Blue [Band 1
Previe Pre
o s (e | @ e ) ) (e

K3.1 AL

B pEINR

(1) £ Layer Manager B2, 7B EE T4 ##1E4F Change RGB Bands, LA 432 /R
A5

(2) 7EEMG EIS BB T, K E Scale Level=50, Merge Level =80, HABERIA,
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(3) .7 Nexto

F=: ETHANERDE

BB EIMEIF 2, EARIRE PRI, W EPR:

Example-Based Classification

Choose Examples

Examples Selection |Attributes Selection | Algorithms

+ % : I = [[]Show Boundaries |
Clazs Froperties

Class Hame |[Hew Class 1
Class Color .f255, 0,00

K3.2 B2 Am

(1) IEEREA

a) XTERINI—ANI, 7EA4 MY Class Properties #, &14:

® KN4 (Class Name): HEKAEY;

® Xy Zifh (Class Color): ##fh (0,255,0)

b) FErHEIE LA, Oy 7T MEREAR IR, AT DAE A EE B R Region
Means EIER M, BoREE, G ERENEAR, REEFEA, 7] LERX AR
A b i 2R R

JE: W LL2)i% Show Boundaries S R Bl 5, T {EFEAIERE.

o) —AHBIIRE AL PRI 2T, FTH ) T IR 7 V06 e I e R e R A
TEIRFEFEA I AR T, AT DARE IS PYE 45 R o 7T DASEAEARLRAE A shp ST DA R IRAEH .

VE: sl LT LU HUSEOR Y ShapeFile KB SCAHE ISR A

XEBAVES 5 AN AKIEY . KB, R EDD . dEf . KAk, 2k
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SRR, W PR

Example-Based Classification

Choose Examples

Examples Selection |Attributes Selection | Algori thns|

4 % 7 d % [Show Boundaries

E-C3 ALl Classes Class Neme ERIEH
W EEENS) Class Color | @55.0,0)
I i an) IR Ll
W R e
- F: @)
O xiF &)

Class Properties

. Preview

K33 EREFEA
(2) WENEAREE
D)2 Attributes Selection ZEIT. BRIZFTA 1@ MEASE 135, 1 LeUh FRAE A 14 Ja8 MoK i
TR M E 2. AT DRSS S SE PR R P B — e R M . X LR R BRA A0

l &' Feature Extraction - Example Based

Example-Based Classification

Choose Examples

Examples Selection | Attributes Selection | 4lgorithms

Available Attributes Selected Attributes

E-25 AL Attributes =429 Selected Attributes
i E :‘l.l"l.l Spectral Mean

Loy Spectral Std

-Eé:.\ Spatial Loy Spectral Min

—

Ly Texture Range
_Tﬁ Texture Mean

-
-
-
H-[ig]) Spectral Max
-
-
H-

[[IResize Meta (Band 1):L7T10300Z |~ %Texture Variance
[Resize Meta (Band 2):L7103903 | E| oLy Texture Entropy
[[IResize Meta (Band 3):L710380Z | Area

[Resize Meta (Band 4):L7103903 ~ .| Length

[ Select AlL

] . Compactness

o Convexitw

Freview

(7] [ < Back ][ Wext > ][ Cancel ]

K3.4 FEAREMELEE
(3) EFESETE
P13 Algorithm JET. FX $24it | =Fhs3r3 757k K AFiEid: (K Nearest Neighbor). SZFF[A]
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=AML (Support Vector Machine , SYM) Fl1 3 343 #17% (Principal Components Analysis , PCA).

%) Feature Extraction - Example Based
—

Example-Based Classification

Choose Examples

| Examples Selection I Attritutes Selection | Algorithms

Algorithms: Neighbors:
i 1
ENN

Mlaw UnezS¥YM d
FCh
Threshold:

50

Preview

7] [ < Back ][ Hext > ][ Cancel

K35 7r3KT5k

® K AFiTi: (K Nearest Neighbor)

K BT 7 TSR 0 KRB s S INGRIX JCRAE N 4873 [R] 1) L HLAS BE B SR s AR 347 7
N MR BARY)E TERH R o« ARG RI R B TE, K AR A T/ U S
WAL, WSS EAE 2R R, EH O SERRRTAER T2,

1E K ZHURBN—RE, BOMER 1, KSER BN EZE BRI TR EH, &—1
ZWEH, AFEPHEARK 7RG RZN MR K K SEOE 2 DT Hdls 41 DA K Sk £
HIREA . (R — KB RRR 2RI R, (HR TR AEA LR KA R, —BEEs 3-7 2
() igfe LG 3

® U EHEHML (Support Vector Machine , SVM)

SCREIAEALE — MRS T2 S BRI 70 K051k X — W, HEE L — RIS H:

a) Kernel Type THi%1ZK Bi%&Ti4A Linear, Polynomial, Radial Basis, ULz Sigmoid.

B UREF Polynomial, WE —MZ 02T (Degree of Kernel Polynomial) K%L
HIT svm, f/MER 1, BREE 6.

B 5 EF Polynomial or Sigmoid, i H M = ALHLINFE 2N Kernel 487 the Bias , 3k
IMEA 1.
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B &R Polynomial. Radial Basis. Sigmoid, 75 %51 E Gamma in Kernel Function
S8 EAMERA DR TERE RS BB RN BRI B 315
b) A SVM FIHEE the Penalty ZH, XAMER — KT RIEF 8. XANSHEEH]
TREAER S I ENINEE R] )P4, BRIAME S 100.
Allow Unclassified J& VA AR RIX—AD0], FEAN L XS 2238, B
VAR KRB
Threshold Jy7r I8 EMERIEME, R — MERIF AR Pra KRNIEER N T2E, 2B R
B, a2 07100, ERINE 5.
® FIF A HriE (Principal Components Analysis , PCA)
TR a3 M LU AR T o A3 T R A 70 B R, RS0 f s B A X — 2K
XHEIATIER K BLik, K SHEENS, F37 Allow Unclassified L .
A Next, HrHiE .

K3.6 LT HEAILFEAR A HFZIEE R

4.2 TN B3 BOE R BUH LS B

AT LB B A% B 7, A8 ENVIFX T A3 245 B3R HCT 2 A )7 Rule based feature
extraction workflow” HEH &% R &,
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HARBRAE D BRI T

China

BEUJING

(1) FTIF “24-TH [0 G 32\ 3-2 T MU H& Hr] vt \hawaii_sub_water_pan.img” 314
2)
N, P 208 hawaii_sub_water_pan.img, st Next;

1F toolbox H' )3 5" Feature Extraction\Rule based feature extraction workflow” T. E., 7£

(3) % & Scale Level=50, Merge Level =80, JHAhZRA, s Next;
(4) Aiifi Add Class %4, 1224 Class Name M: VA ¥ji;
(5) SEHERIA—NENE, AM%ER: type: Spectral, Name: Spectral mean, % 7~23.86

R(EAEER

r
[&] Feature Extraction - Rule Based

.

E@g [£] Feature Extraction - Rule Based

-

N e

Rule-based Classification

Create Rules

/i,

Rule-based Classification

Create Rules

/MWM.M,

TRKOE Attributes | Advanced N =g Atiributes | Advanced
Type: [Spectral v |Wane: [Spectral Mean  ~| 1453 A1 Classes Type: [Spatial = |Weme: [Area -
-0 T [Threshold = 0.75]
Band: |Resize (Band 1:hawaii_sub_ + = ;Rul [1.01 Band; Resize (Bend 1:ihewaii_sub_
an (Resize ~Cal Spectrel Wean Besize
hres > 2311 23540 B W srce > 251129540

[]Show Attribute Image

2811, 29540 116274, 000C

| [ |

m | * A 4 " *

[7]Show Attribute Image

23. 86424

7.00000

[ Preview

E

{Back |[ Fext > || Cemcel | < Back || ext > |[ Caneal

Mk www.esrichina.com.cn

Ka.1 et E
(6) T1ERule I, midhif5E, %P Add Attribute, %)@ PE%E$E type: Spatial, Name: Area,
HFERT 2811,
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Rule-based Classification
Create Rules

Class Froperties

vl
: 7 [Threshold = 0.75] [lass Fane V0
- Rale [1.0) Class Color |05 11,255

£l Spectral Mean (Resize | Class Thresheld [0.73
[E| Area » 2811, 29540

<Back |[ Hext > |[ Cancel

Ka.2  SEHGARAE B A 4 R 100
(7) WWRZIRZJA, wmidi Next, BB EARMIARA, KR EMME S R .

File Edit Display Views Help
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