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TR

TR K HiBE R (the Department of Geography at Hong Kong Baptist University) 4% #f (i S 950
geog.hkbu.edu.hk/virtuallabs/index.htm

FHVE S i RN BH 2 E Bk T SR R i
Email: yzhac@163.com

WA, 5 B3, 15 AR

HOREH A ENVIA.2

e hkeast.iimg (13,824Kb) - The Landsat TM image file.

e hkeast.ndr (1Kb) - The Landsat TM image header file.

e kowloon-10.img (3,608Kb) -  The Panchromatic image of Kowloon. (10 K4 {43 B A%)
e kowloon-10.hdr (1Kb) - The Panchromatic image of Kowloon header file.

T 3L TR BRI R, AR, A A 2 A5 5 2 .
ENVI #12: 48 ENVI 541854

SR Hong Kong SAR
hkeast.img (13,824Kb)—— The Landsat TM image file.
hkeast.hdr (1Kb) —— The ENVI header file.
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2. FTHE®
T H: File/Open Image File, #]JT hkeastimg, 4 R. G. B 73l Bt 4. 3. 2

8l Available Band .. [2][E]X]

File Options

= hkeast. img

O Band 1 (0. 4500)
Band 2 (0.5200)
Band 3 (0.6300)
Band 4 (0. 7600)
Band 5 (1.5500)
Band 6 (10.4000)

Ooooao

‘ (" Gray Scale (* RGE Color

&R |Band 4 (0. T600) :hkeast. img

o |Band 3 (D.5300):hkeast. img

~ B |Band 2 (0.5200) :hkeast. img

Di,..5|1535 x 1538 (Byte) [B3Q] ‘

‘ Load RGB |No Displayv”

3. WEFRGIH
(1) F3EH. File/Edit ENVI Header, it hkeast.img, OK
(2) AESCAHEHH NG4S . LANDSAT TM image of the Hong Kong SAR-13 February, 1989

#l Header Info:F:\HE _EN¥Iihkeast.img

File Size: 14,155, TTB bytes

Input Header Info Fromv| Edit Attributesv|

$Lines [153%  $Bands B $
Offzet |D :xstart|1 ¢ystart|1 -
File Type |EWVI Standard v | Byte Order [Host (Intel) =
Data Type |Byte hd Interleave '@

LAHDSAT TH imaze of the Hong Kong SAR - 13 February, 1939

< *

[1):4 Cancel

(3) Fhisgm. Edit Attributes/ Band Names ..., W1 F BT R % &

#l Edit Band Name walues r5_<|
Reset |Current Band Hames:
Elue

Edit Selected Item:

0K | Bemadl | Tnport ASCIT. . | Bllear |
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(4) Fhisg. Edit Attributes/ Pixel Sizes ..., W1 F B AT IR 3 E

¥ Fixel Size (30
T Pixel Size|30
Units m

0K Cancel

4, BEET
ENVI image display consists of windows.
ENVESAG B = AMHE SCHC % 1. Main Window, — Scroll F1Zoom % [

5. HGEEEA
(1) B & KB % DA #%E  Cursor Location /Value

1 Cursor Location £ Value [_1O] =]
Fie  DOptions

D $1 i'lj_.?le\-'l'Sarc RMETNEMNS

Dot B-52 G2 277

Screen Value

- Location
Data Value =

(2) BotiEa & : Main B4 % 328 Tools/Profiles/X Profile...

#)l #1 Horizontal Profile E@E
File Edit Options Flot_Function Help

#1 Horizontal Profile

6. X LA R
1% 7 11 A B F Interactive Stretching
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£l #1 Red:NIR:hkeast. img

File Stretch Type Histogram_Source Defaults Options Help

#p5ly | Strate [10 BT R G CF

Input Histagram Output Histogram

Current: Linear, Hist Souwrce: Image (160,000 points)

7. BEREEER
(1) Main B4 % 132 5%.: Tools/2D Scatter Plots, EFEH AN B, OK

@l 21 Scatter Plot @@@
File Clazs Options Help

(2) BFRAE Main & H 50y, FE Plot 2o H X 3k
(3) Scatter Plot % [13Z/.: Clsss/ltem1:20, LI, (F Plot F FUbR I K ek, ) 33 i S gt b R 22 500
o, i R B RTR

Im #l21 Scatter Plot g@@
File Clazz Optionz Help
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8. ROI ( Regions of Interest) &&
(1) #:4 ROI
Main % A%k h ROI Tool..., WEFIM, 7E Main & 28] ROI X1, AfgiR, FA RS T4 8 ROI

Ollse| 2121 ROI Tool
File ROI_Type Options Help

LEX

Window: ™ Image  Scroll  Zoeom 1 Off
RO Hame Color FPixels | FPolygons Polyli|
Waterl BElue 5,143 15,143 0/0 ~
* mmue 5, 520 1/5,523 0/0
Urbanl Tellow 2,395 /2,398 0/0
Urban2 Tellow 3, 74T 143,797 0f0
Vegetationl Green 2,897 1/2, 897 0/0
Vegetation? |Green 1, 367 1/1,387 |0/0
b
29 >
| Hew Regiom |‘ Goto | Stats | Grow | Fixel | Delete ”
| Selact ALl |H Hide BOI: | ”

(2) {847 ROI
ROI Tool % 2. File/Save ROIs...

&l Save ROIs to File x|

Select Regions to Sawve:

Waterl [ .36 ] 3 points

Haters ) [Elu=] 5529 points

Trbanl ] 3 points
Urbar? (1536x1536) [Yellow] 3797 points
Vegetationl (1538x1536) [Green] 2897 poi
VegetationZ (1536x15368) [Green] 136T poi

£ | >

Humber of items selected: |2

Select A1l Items | Clear A1l Ttems |

Enter Output Filename [.roi] Choose

|F: WHE_EWVI \water. roi

)4 Cancel

(3) &Jf ROI
ROI Tool % FZ¢ . Options/Merge Regions

9, EGIFRE
(1) Main % 1325 Overlay/Annotation, HEAT74K, Fifa. K/NERE
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#ll 21 Annotation: Text Q@E|

File O0Object Selected Options Help

Pindow: ™ Image © Seroll o Zoom © Off

Colorl:l Backgrou.nd Thick[?t #
Font H{E~|Size 2T Forien|! #

FriEKowloon

Klign |Left =

(2) Main & Frh, AEises &, e

(3) Object/ Selection/Edit, 7E Main %f I HH7HER Y, ZaHT R
(4) Object/Symbol, [FFEIMALFS

(5) File/Save Annotation..., fRAFERFIFFS

(6) Options/Set Display Borders ..., £ Annotation |2

10, REFFHEHES

Main % 115 % Save Image as...

# Output Display to Image File §|

Resolution |24—bit Color (BSR) ﬂ

Change Graphie Owerlay Selections. .. |

Spatial Subset [[(355:712) (793:1129)
Input Image Resize Factor|l.0000
Output Image Size|358 x 337 = 3

Change Image Border Size. .. |

Output File Type |JEEG -
Enter Output Filename Choose

F:\HE_ENVI'1. jpg

Compression Factor [(0-13|0.750 &

‘ 1) | Cancel |” Select Mask .. | Clear Mask ”

£% 1. DE®GRJLITLYIE Geometric correction of satellite imagery
G R

e hkeast.iimg (13,824Kb) - The Landsat TM image file.
e hkeast.ndr (1Kb) - The Landsat TM image header file.
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e kowloon-10.img (3,608Kb) - The Panchromatic image of Kowloon. (10 K4tk B 1%)
e kowloon-10.hdr (1Kb) - The Panchromatic image of Kowloon header file.

A. EfG2)HE R EE
1. GCP ik
AR LA AR RERUR (i, BORIERUE K

F

==t K

M T 71 A

2. f1# GCP B¢k

e U AEBR A UTM, zone 50 (North) , Hong Kong datum

8
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ID Description Map (E) | Map (N) Pixel (X) Pixel (YY)
1 Bottom right corner of Kowloon reservoir 205925 2474525 382 806
2 Tip of Ngong Shuen Chan 204295 2471090 347 935
3 Bottom tip of Tai Kok Tsui 207155 2470900 448 923
4 NW end of Kai Tak airport 210910 2471205 574 891
5 SE end of Kai Tak runway 212910 2469250 655 947
6 End of pier at Sai Ying Pun 204205 2467845 363 1046
7 End of Ocean Terminal, TST 207610 2468325 478 1009
8 Middle pier at Pak Kok 211325 2468300 606 988
9 Top left corner of Pok Fu Lam Reservoir 204625 2465195 394 1136
10 Midle right centre of Aberdeen reservoir 207830 2464240 509 1150
11 | Top left corner of North Tai Tam reservoir 211870 2464760 648 1110
12 Left tip of Fo Yeuk Chau 204755 2462765 413 1220
13 Bottom right tip of Ap Lei Pai 207220 2461090 507 1262
14 Peninsula south of tsin Shui Wan 210725 2461090 630 1243

3. FEITRRGTERE

(1) #T7T hkeast.img

(2) F3Z % Map/Registration/Select GCPs: Image to Map, Hu[&4445 4 UTM, zone 50(North) , Hong Kong
datum

#il Tmage to Map Registration El

Select Registration Projection HNew. ..

Arbitrary s
Geographic Lat/Lon

State Flane (HAD 27)
State Plane (HAD 53

Zone ) WO H 5 Set Zome. ..

¥ Fixel Sige|30.00000000 Meters
¥ Fixel Size|30.00000000 Meters

0K Cancel

(3) 3L Ground Control Points Selection *J15HE, 437l E E. N+ Image X 1 ImageY f#{E, 5.l Add
Point 4%, A 1#EHIS, 0 B PR,
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#l Ground Control Points Selection

X

File

o]

204235 E Change Froj. ..
2471090 H |Units: Meters

Add Foint |Humber of Selected Foints: 1
Show List |EMS Erroer: Hf% Delete Last Paint

(4) [FHE, AT R WA ARG, Hd Show List #4441,

Options

Proj : UIM, Zone 50 North Image X[347 =+

Datum: Hong Kong 1963

Help

Image T EES]

Degree ,ﬁ

:

BATIAEAE L

&l Image to Map GCP List

File Options
Map X Map ¥ Image ¥ Image ¥ Predict ¥|Error ¥ |Error ¥ EMS |
#1+ |205925.00 2474525 00382.00 |808.00 |305.T1S2 08934 -0.2545 0. 7496 ~
#2+  |204295.00 2471090, 00347.00 |935.00 |934.2139 0.0365 -0.7511 0.7359
#3+ |20T155.00 2470900. 00445 00 92300 |923.6324 -1.2590 0.8324 |1.4355
#4+ |210910.00 2471205, 00574.00 |591.00 |390.5235 0.1619 -0, 4715 0. 4936
#5+ |212910.00 2469250  00BSS. 00  |947.00 |946.5932 01615 -0, 4085 0. 4377
#5+  |204205.00 2467545 0036300  1046.00 (1046, TOS3 0. 1850 007083 |0.7320
#7+ |20TB10.00 2463325.00475.00  1009.00 10100844 -0.0394 1.0844 10651
#5+  |211325.00 2483300 00B06. 00 93300 989 0208 03333 1.0208 |1.073&
#3+ 20482500 2465195.00394.00 1136.00 1135 7019-0.5913 -0.2931 JE 3 v
£ >
| Goto | On/0£f | Delete | Update | | Hide List ||

(5) il Predict #%41l, #EATIRZE AL,
(6) fRAFIH S 3CF. File/Save GCPs w/Map Coordis. ..

4, ERHERFHEG

(1) Ground Control Points Selection X} i #EFH3Z ¥ Options/Warp File ... i#%E#& 304} hkeast.img, OK. NI4T JF
Registration Parameters X i HE

(2) %'H Method. Degree. Resampling. Filename 25 (L FE), OK

X

#ll Registration Parameters

— Dutput Frojection and Map Extent — Warp Farameters

Upper Left Corner Coordinate

Method |Folymomial * | Degreeld =

Froj @ UTM, Zone 50 Horth
Datum: Hong Kong 1963

|

131727.7952  E Change Proj...
24099301, 0854 1w |Units: Meters

¥ Pixel Size[30.00000000 Meters
¥ Pixel Size[30.00000000 Meters
Dutput ¥ Size|1T01 = pixels
Dutput T Size|16T9 = pixels
Optionsw

Resampling [Cubic Conwelution ¥
Background 0

Output Result to (* File

Enter Output Filename Choosze

" Memory

F:"HE_EHVI‘hlreast_reg?

| 0K | Huene | Cancel ||

(3) 7B T I E 1%, 4% Cursor Location/Value, Z6iF 215 OO Hi B 8 52 AR

10
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#ll Curzor Location / ¥alue g@g'

File Options
#2 (BOS, 840) Scrn: R:207 G:BE B:85

Diszp

[+ 220 "E

Data: R:50 G:24 B:2T7

5. FGRE
(1) $TIFH 4L %) hkeast_reg2.img, {E Main % W A7 % Save Image As...
(2) #d; Spatial Subset ##¢4H, #uii Map 4251, W F BT R#HTEE, OK

# Spatial Subset by Nap ... r5__<|

Upper Left Coordinate

u|

|2|:|25|:":I E Change Fraj. .. |
|24TSDDD § |Units: Meters

Froj . UTM, Zone 50 Horth
Datum: Homg Kong 1963

Lower Right Coordinate

u

|214':":":I E Change Froj... |
|24EDDDD § [Umits: Meters

Froj : UTM, Zone 50 Horth
Datum: Honmg Keng 1963

0K | — |

(3) WE 4

11
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#ll Output Display to Image File &l

Reselution |24-bit Color (BSR) |

Change Graphic Owerlay Selections. .. |

Spatisl Subset [|(350:744) (811:1312)
Input Imagze Resize Factor |1.0000

Output Image Sizel385 ® 502 x 3

Change Image Border Size. .. |

Output File Type EFVI -

Output Result to & File o Memory

Enter Output Filename Choose

|F: “HE_ENVI\hkeast rezZR0I. img

[1):4 | Cancel | Select Mask .. | Clear Mask

B. ElR3E KB A

(1) 7E#1 % D HFTFF kowloon-10.img (FFECHERD, 7E#2 T 1 H 4T JF hkeast_reg2.img (DR i) 5
#HEED

(2) FH Map/Registration/Select GCPs: Image to lamge, % & W K¢ &

#l Image to Image Regi... @

Select displays contalning images:

Baze Image Warp Imagze
Display #1 |
Display #2
Selected Ttem: Selected Ttem:
Diszplay #2 |]:|i5pla3r #1
0K | Caneal |

(3) LUFIRA A J7iE, TN 12 Xf 5, B 2ov 4
£5% 2: ®1&EIKEIE Image filtering operations

1. Eimukn
(1) ZEZZH. Filter/Convolutions and Morphology

12
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, # Convolutions and NMorpholo. .. E|[E|E|

File Conwolutions Morphology Options Help

Conwolution: High Fass

L]

Kernel Size |3 - x |3

Image Add Back (O-1000%(0 &

Editable Kermnel:

—1.|:||:||:n:| -1, 0oog ~

—-1.0000 |§. 0000 -1.0000
=-1.0000 |-1.0000 -1. 0000

£ b

Buick Apply | Apply To File. ..

(2) LEXHEHEH S Convolutions/High Pass, il Quick Apply #4241, A kgh 3

IRIE IEP
Laplacian J&i%
IR
Sobel JE
Roberts J&%
H e SCIEE

No o~ wbd

£% 3: ®GRBUIE Image arithmetic operations

A. EERLLERH
(1) #TJF hkeast.img
(2) T3¢ Transform/Band Ratios, JH 45 VU B/ 56 =3 B, OK

13
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#l Band Ratio Input Bands @

Select from the Awailable Bands:
= hkeazt. img
O Blue (0. 4500)
Green (0.5200)
Red (0.6300)
HIE (0. 7600)
MIE (1.5500)
Thermal (10.4000)

Ooooao

Fumerator:

Denominator:

| Clear |

Selected Ratio Pairs:
(1] FIE (0. TBOO):hlkeast. img

Fed (0. 6300) :hkeast. img

Tlelete | Delete 11 |

0K Cancel
(3) A 45 AL N A7 o sliff A7 Ay SCAF

B. NDVI #E# (J3—EHELD

(1) #TJF hkeast.img

(2) F3ZH Transforms/NDVI, ¥EF AT hkeast.img, OK
(3) 45 BAE W AF T B BUERAF R SO

£% 4: FE 5 EH Principal component transformation

(1) 3. Transform/Principal Components/ Forward PC Rotation/Compute New Statistics and Rotate
(2) B hkeast.img, it Spectral Subset #4241, T 5 JE, OK
(3 BEHH g, wrh AR RS R, OK

14
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#ll Forward PC Parameters @

Input Statisties Information

Statz Subset |Full Scene

Stats ¥ Resize Factor |l. 000000
Stats ¥ Resize Factor|l.000000

Output Stats Filename [ =ta] Choosze

F:WHE_EWVIAEC. sta

Calenlate nsing|[Covariance Matrixz  Jf

Output Result to ¢ File (% Memory

Output Data Type |Floating Foint ﬂ

Select Subset from Eigenwalues |[He  JT

Humber of Output PC Fands |5 -

0K | Huene | Cancel |

(4) ENAEP RS RN EE 1R BAEH I & LT, 53484 band1.JPG LA
(5) [AIHE, {057 4 MEBALH & ST, 53484 IPG St
(6) ¥ bandl.jpg. band2.jpg A1 band3.jpg LA RGB J5 BT B

#l Available Band... [ ][E]X]

File Options

- m [Memory12]

O Image (£ile3. jpgl
= E [Memory11]

O Image (£File2. jpg)
B E [Memoryi0]

O Image (bandl. jpg)

(" Gray Scale (* RGE Color

"R |Image (bandl. jpg): [Memoryl0]

G |Image (fileZ. jpg): [Memoryll]

~ B |Image (file3. jpz): [MemorylZ]

Dims|1535 x 1536 (Byte) [ESQ] ‘

‘ Load RGE |Display #Iv”

15
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£% 5: #1592 Image classification

A. BEHIH,
1. BN

+  Green: Thick vegetation

*  Yellow: Urban

+ Cyan: Bare concrete/soil
+  Blue: Water

(1) Main & A8k ROI Tool..., £E Main % 4] R 4 RN280), AEgsw, HAamndt
%
(2) K ROl fRAF N A

#l 21 ROI Tool

File BROI_Type Options Help

Hindow: * Image ( Secroll  Zoom  Off

ROI Hame Color Fixels Pnlygonsl
Region #1 BElue 13,514 1/13,514 A
Region #° Green 2,745 2fe, 245
Region #3 Tellow 5,075 145,075

# |Region #4 3|:|1 1/301

< *

Hew Region

Gata | Stats | Grow | Fixel | Telete |

Select All ||| Hide ROIs | |

2. IRFREHM
4% . Classification/Supervised/ Parallelepiped

3. SESFIT
(1) B hkeast.img, it Spectral Subset #4241, T 5 JE, OK
(2) ERPTH R, wEHRHZSE, OK

#ll Parallelepiped Parameters &l

Select Classes from Regions:

o S Output Result to (" File & Menory

Funber of items selected: [t

Select ALl Ttems | Clear AL Ttens |

Output Rule Images 7|fes Jt

Output Result to (7 File (& fem Y

Set Max stdew from Mean

(" Home (% Single Value ( Multiple Values

Max stdev from Mean|3.00

| 0K | Guene | Camcel | Help ||| Brevien |

16
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(3) FTIF AR

#l 22 Parallel (hkeast.img): [Nemoryl6l |T||E||§|
File Owerlay Enhance Toolzs Window

R 5.1 7,3

4. EFAIE (sieving F clumping)

(1) F3ZH. Classification /Post Classification/Sieve Classes
(2) EHENATREGERZE, OK

(3 EHEAEMHI, OK

8l Sieve Parameters |E|

Select Claszes:

Fumber of items selected:|4

Select All Ttems | Clear A11 Items |

Group Min Threshc-ldlz §
Fumber of Neigh'borsl a l.tl

Output Result to { File (% Memory

‘ )4 | Huene | Cancel ”

(4) F3ZH. Classification /Post Classification/Clump Classes
(5) EFEWNAFH Sieve 1%, OK
(6) EHEAEMHI, OK

17
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il

#l| Clump Parameters

Select Classes:

Humber of items zelected: |4

Select A11 Ttems | Clear A1l Ttems |

Operator Si1ze Rows: |3 Cols: |3

Outpnt Result to © File (¢ Memory

OE | Huene | Cancel |

(7)) 4T9F5r25K. Sieve B, Clump &, #4745 L

5. Mo

(1) $TFFJRE hkeast.img, Main % 1% 5. Overlay/Classification

() it

#ll 21 Interactive Clas=s Tool

[v On

v On

[~ On

File EFEdit Optionz Help

Active Class.|Region #1 [Blue] 13514 points

. nelassified ¥ On

. Rezion #1 [Bluzl [# On

. Region #2 [Greer

Region #3 [Yellc
Region #1 [Cyan]

(3) 3 Edit/Mode 34T 4 Fh kb B

18
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B. FFIEEHHE

(1) F3EH. Classification/UnSupervised/K-Means
(2) HFECAF hkeast.img, Holi Spectral Subset 424, R 5 # &, OK
(3) Wi E, OK

#l E-Neans Parameters

Humber of Classes 10 —

Change Thresheld % (0-1000 (5.00

Maximum Iterations 13 -

Maximum Stdev From Mean
Maximum Distance Error

Output Result to  File ¢ Memory

0K | Huene | Cancel | Help |

(4> BEATBINI T, WHE &I )

5@_#1 (R:NRIR, G:Red, B:Green) :hkeas. .. B@E| ##1 Interactive Class Tool
File Edit Optioms Help

=S

Aetive I:lass.|Unclassified

von e mon [ e
von et Fo [vegetation
v On .IF [v On urban

vorn Rt P [vegetation
v [ e v on [ e weitfeones

[v On urban

(5) F3EH Classification /Post Classification/Conbine Classes
(6) Mt T eIt

19
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#ll Combine Classes Parameters f‘5_<|

Select Input Class Select Output Class

lInclassified

water

urban

wagetation

Bare soilfconcrete

wegetation

Input Cla=zs |

Output Class |vegetati 0T

#dd Combination

Combined Classes

water — water A
urban —» urban
wegetation —» wegetation
urban = urban
wvegetation —» wegetation

[1):4 Cancel

(7) % Remove Empty Classes 4 Yes

£

#ll Combine Classzesz Output

Remowe Empty Claszes 7|Tes  Jt

Output Result to @ File 1 Memory

Enter Output Filename Choose

|F :\HE_EWVI“ConbineClass

0K | Auene | Cancel |

(8) HIFRAME Rary

#ll #1 Interactive Class Tool

File Edit Options BENE

hetive Class.|U1‘u:1&55ifi ed

on [ nelassified ¥ on | [vezetation

v On . |wa+_er v On . |Bare =01l concre

v On |1.1rba.n

C. ERBETN
it grtruthoroi - (5KB) - The ground truth ROI file
(D $TIH5r K45 R E
(2) Basic Tools/Region Of Interest/Restore Saved ROI File, %&£ grtruth.roi, L FFIHR
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i ) EOI File: F:\HE ENVIhgrtruth roi
The follewing regioens were restored:

Sparze wegetation [(grass)] (385%501) [Sienmal] 972 points
Urban [(385:x501) [Yellow] 3539 points

Bare SoilfConcrete (385xz501) [Cyan] 911 points

Thick wegetation (335x501) [Green] 2713 points

Water (385x501) [Blue] 23683 points

(3) F:3ZH. Classification /Post Classification/Confusion Matrix /Using Ground Truth ROI's, #H{T71E
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