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Spatial Resolution

ES ST Inc Probe-1 Sensor Imagery: 5 x 5 meter spatial resclution Landsat 7 TM Imagery: 30 x 30 meter spatial resohution

+ The ability to distinguish between two
closely spaced objects in an image.

* Minimum distance between two objects
that can be resolved by the sensor.

Spectral Resolution

Number and dimension of specific wavelengths of
the electromagnetic spectrum which the sensor
collects

High spectral resolution - hyperspectral - many small-width bands

Low spectral resolution - panchromatic - one large (wide) band

Sensor Bands
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Radiometric Resolution

Sensitivity of sensor to differences in signal
strength (detection of differences in
brightness of objects and features)

Value
Rauge Aspoctated
Columns (1) {typically 8 bit) Oroay Scak
1 2 3 4 5 255 1 White
L ines or
xows {2

0 - Black
The plsvwrs lsmenr | pliel) = loesrion

Tira d, Calumn d, 5 Band 1 hss 2
ERgaess valw 0024,12. B4l =21,

8 bit = 28 (O - 255 values) 1 byte = 8 bits
10 bit = 219(0 - 1023 values)

11 bit = 211 (O - 2047 values)

16 bit = 216 (O - 65,535 values)
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l Digital Imagery '
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interpretation
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Fig. 8.15 Qualitative and quantitative (semu-antomatic) digital image processing flow
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Step 1. Rectification

« Calculate new output pixel locations (X, Y)

+ Relate image location to map location using a
“mapping polynomial” function
v X' =g+ A +dpY + agXY +ahl + agy?
u Y =hy+b,X + b,Y + hyXY + b,X2 + bY?

« Using these mapping functions calculate
comect map locations (X', Y') for input pixel
locations (X, Y)

llustration of well
distributed GCP's

O s G S —_—

Step 2. Resampling

« Fillin the geometrically comect cells with DN
values --i.e., calculate new DN values
« Resampling methods
» nearest neighbor —assign each comected output
pixel the value of the nearest input pixel

= bilinear interpolation — calculate the new output
pixel value using interpolations from the four
closest input pixels

= cubic convolution — interpolate a new pixel value
from a larger neighborhood of 9, 16, 25 or 36
surrounding input pixels

78

Ground Control Points

+ The unknowns in these equations (a and b)
are solved by determining the coordinates for
a set of known locations called ground confrol
paints (GCP's)

GCP's are features that can be located on
bath the map and the image; they should be:
» well defined

= spatially small

» well distributed over entire image

« What are good GCP's?

+ The end result of selecting GCP’s, solving the
mapping functions, and calculating new pixel
locations is a new grid or matrix of pixel locations

[N
* Input image
distorted

Output image
i / geametrically
cofect

Resampling Methods

4 Pixels used in
Il resampling the
i outined pixel
i [ Nearest Nesghbor
{ [] Biinear Interpolation
= 'l
[ Cubic Convolution

@0

! Distortad input image

wier Micraimages, . anl dmech [05]
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Figure 4.1 : Principle of contrast enhancement.
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Edge Detection

Sobel filter
filter value = V(R2 + S2)

The direction of the edge is:
arctan (S/R)
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Result low pass filter, 3x3 window

Result high pass filter, 3x3 window
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\ r;: Northwest

Southeast >

Figure 4.13: Shadow effects.

Table: Differences in DN values of selected bands and the ratio values
TM Band 3 TM Band 4 Ratio: Band3/Band4

Sunlit slope 04 42

Shaded slope 76 34

Pt Fead
]
Lad
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Image Classification

Classification

=

Supervised Classification Unsupervised Classification

/ \ (Clustering)

Statistical Techniques

: . No extensive prior knowledge required
Euclidean classifier Unknown, but distinct, spectral classes are
K-nearest neighbour i : generlated S et

TN i based on probability imited control over classes and identities
Mml.rn.um distance distribution models, whic No detailed information
Decision Tree may be parametric

or nonparametric
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) 318 )
S5 cds = %100 = 70.047
454

gl Gl el b oy Jldal JSha by 4 o0 A aw glp ey aib
TM4,TM3,cmp234,cmo457

Table 1. Error Matrix resulting from classifying tramning Set pixels

W S F U C H Row Total

W 480 0 5 0 0 0 485
S 0 52 0 20 0 0 T2
F 0 0 313 40 0 0 353
U 0 16 0 126 | 0 0 142
C 0 0 0 38 342 79 459
H 0 0 38 24 60 359 481
Column 480 68 356 248 402 438 1992
Total

Classification data Training set data ( Known cover types) ———»

Producer’s Accuracy Users Accuracy

W=480/480 = 100% W= 480/485 = 99%
S=052/068 = 16% S = 052/072 =172%
F =313/356 = 88% F = 313/352 = 87%
U =126/2411 = 51% U = 126/147 = 99%
C =342/402 = 85% C = 342/459 = 74%
H = 359/438 = 82% H = 359/481 = 75%

Overall accuracy = (480 + 52 + 313+ 126+ 342 +359)/1992= 84%
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= Mather, Paul M. 2004. Computer processing of remotely-sensed images: an introduction.
John Wiley and Sons Ltd. 3rd ed. 324 pp.

= Robinson, Ian S. 2004. Measuring the ocean from space: the principles and methods of
satellite oceanography. 669 pp.

= Bamard ST and Thompson WB. 1980. Disparity analysis of images. JEEE-PAMI. Vol 2
(4): 333-340.

s FElachi C. 1987. Infroduction to the Physics and Technigues of Remote Sensing. Wiley,
New York. 413pp.

s Gonzalez RC. 1987. Digital Image Processing. Addison—Wesley Pub. Company, Inc.
503pp.

s Schott, JR. 1997. Remofe Sensing: The image Chain Approach, Oxford University Press,
New York, 1997. Pp 148-153.

s Schowengerdt RA. 1997. Remote Sensing.: Models and Methods for Image Processing.
Academic Press, San Diego, CA, USA. 522pp.

Crippen, R.E. 1987. The regression intersection method of adjusting image data for band ratioing.
International Journal of Remote Sensing 8 (2): 137-155,

Kaufman, Y.J. 1989. The atmospheric effect on remote sensing and its correction. In Asrar, G. (ed.)
Theory and Applications of Optical Remote Sensing. John Wiley and Sons,

Moran, M.S.. Jackson, R.D.. Clarke. T.R.. Qi J. Cabot. F.. Thome, K.J.. and Markham. B.L. 1995,
Reflectance factor retrieval from Landsat TM and SPOT HRV data for bright and dark targets.
Remote Sensing of Environment 52: 218-230.

Potter, I.F., and Mendlowitz, M.A. 1975. On the determination of haze levels from Landsat data.
Proceedings of the 10th International Symposium on Remote Sensing of Environment (Ann Arbor:
Environmental Research Institute of Michigan). p. 695.

Price, J.C. 1987, Calibration of satellite radiometers and the comparison of vegetation indices. Remote
Sensing of Environment 21: 15-27.

Switzer. P., Kowalik, W.S.. and Lyon, R.J.P. 1981, Estimation of atmospheric path-radiance by the
covariance matrix method. Photogrammetric Engineering and Remote Sensing 47 (10): 1469-1476.

Tanre, D.. Deroo. C.. Dahaut, P., Herman, M.. and Morcrette. J.J. 1990, Description of a computer
code to simulate the satellite signal in the solar spectrum: the 5S code. International Jowrnal of
Remote Sensing 11 (4): 659-668.

Anderson JR. Hardy EE., Foach I T, 1972 A land-use classification system for nse with remote
sensor data. US Geological Survey Circular 671, Washington DC, USA, p. 16.

Di Gregorio A, Jansen L.JM., 2000, Land Cover Classification System (LOCS). Classification
Cencepts and User Manual Food and Agriculture Organisation of the United Nations (FAQ),
Fome, Italy, pp. 80+99 of appendices.

Heymann Y., Steenmans Ch., Croissille G, Bossard M., 1994, CORINE Land Cover. Technical
Guide. Office for Official Publications of the Eunropean Commmmnities, EUR12585 EN| Luxem-
bourg, p. 137.

Lambin EF., Baulies X Bockstael N, Fischer G, Krug Leemans TR, Moran EF., Rindfuss BB,
Sato Y., Skole D, Turner BL. IT. Vogel C. 1999, Land-Use and Land-Cover Change (LUCC).
Implementation Strategy (IGBP Report 48, IHDP Report 10). IGEP and ITHDP Secretariats,
Stockholm, Bonn, p. 123,
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11. References and links
Following is a selected list of nseful references for further reading:

11.1 Basic books about Remote Sensing:

Remote Sensing : Principles and Interpretation, by Floyd F. Sabms. 3rd edition (August 1996),
W H Freeman & Co.;: ISBN: 0716724421

Remote Sensing and Image Interpretation, by Thomas M. Lillesand, Ralph W. Kiefer. 4th
edition (October 1999) | John Wiley & Sons; ISBN: 0471255157

Remote Sensing : Models and Methods for Image Processing, by Robert A, Schowengerdt, 2nd
edition (July 1997), Academic Pr; ISBN: 0126289816

11.2 Remote Sensing journals:

ISPRS Journal of Photogrammetry and Remote Sensing
http://www.asprs.org/
http:/fwww elsevier.nl/mca/publications/store/3/0/3/3/4/0/
Remote sensing of environment
http:/www . elsevier. com/inca/publications/store/5/0/5/7/3/3/
IEEE transactions on geoscience and remote sensing
http://ewh 1eee org/soc/grss/trans html
International journal of remote sensing
http://'www tandf.co.uk/joumals/default html
Canadian journal of remote sensing
Backscatter — observing the marine environment
http://www.amrs.org/magazine html

11.3 On-line tutorials:

Following are listed some of the tutorials (and university courses) I have used
preparing this fext. Given is the main subject of each tutorial.

The Remaote Sensing Tutorial — NASA

http://priede bf lu Iv/GIS/Descriptions/Femote_Sensing/An Online Handbook/TofC/toc1 shtml

Canada Center for Remote Sensing tutorial
http://www.ccrs.arcan. ge.ca/cers/eduref/tutorial/indexe html

Remote Sensing Core Curriculum, volume 3, Introductory Digital Image Processing
http://www.cla.sc.edu/geog/rslab/rscenew/rsce-no-frames html

Centre National d'Etudes Spatiales - The science of Remote Sensing
http:/www-projet.cnes fr/ceos/cdrom-97/ceos 1 /science/science htm

University of Tennessee - Astronomy course 162 - Radiation laws
http://esepl phys utk edu/asir] 62/1ect/light/radiation html

Washington university in St Louis — EPSc course 407 — Remote Sensing
http:/wully wustl edu/epsc407/outline html

USGS — Spectroscopy and imaging spectroscopy
http://speclab.cr.usgs. gov/

USGS - Surface Reflectance Calibration of Terrestrial Imaging Spectroscopy Data
http://speclab.cr.usgs. gov/PAPERS calibration. tutorial/calibntA html bak3

Iowa State University - Remote Sensing in Precision Agriculture
http:/fwww amesremote. com/Contents htm

Synoptics and the Dutch survey department - Airborne Digital Video
http://www minvenw nl/projects/airbom/vid_appl htm

NOAA - Airborne Laser Beach Mapping
http://www.csc.noaa.gov/crs/ALACE /teched/htm/laser htm

University of Texas - Radar altimetry
http:/fwww ae utexas edu/courses/ase389/sensors/alt/alt html

The NCGIA Core Curriculum in GIScience
http://www.ncgia.ucsb.edw/gisce/cc_outline html

GIS lessons (each html page is a lesson) — by Michael Frank Goodchild
http:/Awww ncgia ucsb edu/~good/176b/
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11.4 Remote Sensing softwares:
Among the leading Remote Sensing softwares, the following names can be given:

ENVI http:/'www _envi-sw_com/
PCI http://'www pcigeomatics com/
ERDAS http://www_erdas.com/

There are also some low-cost Remote Sensing-GIS raster softwares:
IDRIST http://www_clarklabs org/
ILWIS http:/fwww ite nl/ilwis/

And, there are some Remote Sensing-GIS raster freewares (downloadable):

GRASS http:/fwww baylor edu/~grass/

SPRING http://sputnik_dpi inpe br/spring/english/home html

PIT

http:/fpriede bf lu Iv/GIS/Descriptions/Remote_Sensing/An Online Handbool/Appendix/nicktutor A-
5.shtml

11.5 Other Remote Sensing links:

» SPOT IMAGE
http/fwww spotimage fr/
* Airborne Laser Mapping
http://www airbornelasermapping com/ALMNews html
* Canada Center for Remote Sensing
http/fwww cers nrcan gc.ca
» Landsat7
http://landsat. gsfc nasa.gov/
* Center for the Study of Earth from Space
http://cires colorado edu/cses/
» Table of Fundamental Physical Constants
http/fwww fpl um-stuttgart de/fpl/physchem/const html
*  Furopean Space Agency
http-//earth esa it/
» TOPEX/Poseidon
http://topex-www jplnasa.gov/
» JKONOS
http/fwww spaceimaging com/
» RADARSAT
http:/fwww rs1.cal
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fz\g 1y QLK) | et yota] 53 03l ST SO Wil 8 ¢ oyt gl 4 by 0 sl 4T plsl 5 ( Model DEM

133



(c) ketabton.com: The Digital Library

u’bj\:,.g:;o,_?":(Sprot—Sheet )gf))‘.gJ}-\fgﬁi)b\)ojjﬁ:&hudkdmu:\)}&pjduo:b&)}bd
3 303
\)P\,&}CJ_EA\)J_E}b))_a(QUGry )gsle_.i.wj.;d\}:.;.oSQLG&xd@}“@f\jsj}zf}qy)’\ob&wﬂg

D908 gl p gl 5 dgir O g

«DRISI &l ,=»
0. 5,5 ol 1y start )program HIDRISH for W ol ss 95 550 5 Jole i 35 (i pob) 17 cgr
0 ¢ §9dh 9 Cant oy ) 812l Sl 53 5 500 KU b 93 o 5o} (1CON) 6L 69 O g2n ¢ 391 9k
WS o Jd 1y amis Tl ket
WAL (2 ) Slpin Jolh gy 0y
&.{Ka“(mouse)ﬁ@p&\mdmfﬁgu}uw"_;Lclm:o;,:;g_‘s‘ﬂbjbzu)uw -
Wil KL 0Ly @lyls a0 b 45 3 5 g0 gl a8 Als 55, 3 05 Jlad g Sl | 5T sla sl
Le Slsis) o 69y 03,5 SIS b dal s K5 (85 sla s g wor e 6T s 03,8 SIS
5 % (digital box) b ¢ oy gl 6oy < O4d 3b 4 s
o3liiwl 3y 58 WIS 4 a8 ola asl y (1CON) 6L 31 &l 48 sazs ol G520 » ) )5 wys TOOIDAr  —
oy ¢ 4L b gy o 35,5 SIS L L3 s sl TOOIDAN Te gama 48" 315,13 s, 8 0 13
25h o 0Ll db g e oy lns
AN el aded i)yl s Glase iy o9l esyls )8 Status bar ik axie 54 43 : Status bar -

2> o 3L 3413 1,8 beT 45 (Mouse) 8 sl « 1y aiss

: (Map-layer) ais 4 ¢4

c oS S A aN s ) aSy e g p el oY 1 0 25 IAFIST js 4 6 g aw
Y 5 TMY 85y 11 6 iy Y il 20 5 08 (¢ (o ¢ Ao 4Y Oy 50 0 Wil (0 5y 5585 sl @Y
iy O i an Cdiee Slp 4l oS 31 MAP-COMPOSITE oS 5 aidi . diiilos VEC W gy 1y13 (558 9
Pl sl Aamemd o (6113 65 585 5 iy Lo A Al (0 MAP g 113 5355 (0 Slom] (x5 7
il o 4 3 53 Slasis 5 O 9l 5 VEC,AOC (o sy 1yl i 5 4 &S uiily s Document
:w\o..\.zwu‘@?\bo:\:ﬁ;ofb%&bcﬂquﬂ:;‘uGu&,@cw@f}!ﬁogw
: (Value-file) aj,) sl pt
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u—ﬁ‘)é}}_.{jsu‘\_gf}?‘f‘}dwy Guoé‘ﬁ.w‘wsth%))y)) J}-\?&L&O)b J‘“\"“";“))‘J‘lu
e b e ¥ @ g0, D)yl sla LB s Oly

e hd Olosanal Sz Sl 3 38 sy U8 b Ol 053 <y :Correspondence-file

:IDRISI 1381 65 s modul

O IPTPRCN-T I PE o | 1 IR WP

1-Environment  2-file  3- Display  4-Analysis

5-Reformate  6-DATA ENTRY 7-Windows 8-Help

:Environment -1

(Directory ) ,5 L L :Environ -

dialog box ys 0T pb i 55 G2 b 31 ash p K 1z 5 (glaws sShOrt UL -
2,8 oo 5B eslinal 3y g0 IS 4 &S Sl asli, iCON i i : TOOI bar -

D) b y5 sl 48 Cd iy g seal 3 SOLES Cund 30 3 30 43 el 1,1 :Status bar -

:File -2

A5 3,50 AIFECTOrY b )8 Jams 13 357 50 ko b6 pb sualia :LISE -
i) 3 658 9 s sl b Documentation < 5, :Describe -
alize slp s (3 b b S Copy-

Lo bl s b aY el . :Rename -

L bl oy b 4N Qi :Delete-

(s »3 1) :show file contents -

bl b a Jids 5 K g b b a0l :lmport -
L K05 4 il Cu b b B s :EXpoOrt -

(S Ly 30 4 MACKO 5 asb p 6 WS )1 :RUN Macro -
29y S 4 IDRISH L ade 3 38 sl asb y D sl 2. gUseN] -
IDRISI asb ; a3l :EXit -

:Display -3
(3585 9 5 6wy o 4N il :Display launcher -
) h 58y Je ¢« (DEISPECLIVE) suw aw y suai i lei :OFthO -

3 Sy oS gren alei 5 ag :HiStO -
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o pas ol S s s :Stretch -
(35S 9 1 o3y Ll ¢l <t B sbw! :Symbol workshop -

Sy S 0313 il ¢l Ky b slw) :palette workshop -

:Analysis -4

:Data base query -

P Gy S 5 0 5 Sl 5 55 Ky Slgi ) ek RECIASS -

(S 4k SLad K1) 5 oy 4wty gl 5 (n) Cundly s deld :ETTMAL -

Principal component analysis i, Lol ¢ls ad 5o ;0T :PCA -

. oSy 9 RGB 55 & (Saturation , Lightness , HUE)H15 , 525} 45 : Cols pace -
Stripping ¢ls Qs Slp 23l 5 il :Destripe -

Lot S old il 6lgd ) 4 s i »5lai DN s :Radiance -

......... 9 ol ¢ 5Kl e b3 4 (41> wib) TMB Wl ¢l esls Jyus :Terminal -
A3 3y 1 AS 4505 4 w5 b :Sample -

: Jols change/Timi series -

A S35 5 A3y 38 Sb s )3 F e gy 5 45 PTOFlE -

wlize slgley db g ey slal v 5 4 325 TiMe series analysis :TSA -

Ol yawnii 9 4le NDVI 55 addlles :NDvVCOmMp -

: Reformat ¢ 3 36 -5

S 4 ASCHBinary  «lgh cw b Jous :Convert -

8 0315 (DrOJeCtion) s wiwews ,uati :PrOjeCE -

) IS BB gy a pglal ks gl Jes :RESAMple-

OT b b 8 Cond g0 oS 4y guai 31 ) o,y il Windows-
AT ool i 32 50 1 sl gy Sl 531 EXpaNd -

AT sl 3o b 5 gead Sl Sy Sluwi a8 :CoNtract -

bl Sl 9 Jlait :Coneat -

2ol il dig,ly 9 a5 > s Transpos -

oS g (At dizedosc dai) § 98 9w ey ksle s :Rester/Vector -
(Generalize /smooth).c, ¢85 b s $1,8 IS : Linegen-

: DATA ENTRY ¢34 -6

T 6l Sy oled 3 By g dly 335 9 0l 55 0311 b s g B sl :InNitial -
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el S Jldsy slgay,) i :Update -
: Jols Surface interpolation

bl O bl s 08 b s Thiessen-
UTM s & 4285 4 0 3008 550 ek 10 i B 5 JoU 3w ) :Utmrref-

Sy 9 6y 58 9 pakai b OT b, g W esls o0&l slw) :DATA base workshop -

Windows g -7

S F 30 S33 2 30 s oy 0313518 ob ) :Tile-

550 E9y 1 S iy 4 b la oz 031313 4a sy, :Cascade -
L lcon os 8 i :Arange icon-

Llcin ol a :Close all -

:Help ¢ 5.-8

Helpoy s :Content -

s s3Help esizat g, : Using help -
V3 p 3y 50 55 Jledibl: About idrisi -

AANAlYSIS s 33 (323 o315 ) IMage processing s )
a5 Sl 1S s g :Stretch -
cRaka 9y p b pl! :Filter -

abei ouis oyl iy aib :Cluster -

Cgz ¢ 15 3y 00 AL J3 maddei Sl 4 50 4 b g e (SIGNALUNE) i la asiis Jy1 sy :Makesig -

Sy kb ol

i 035 (2 i 4 s 61 T e 5 s 5 ool S i3m0 p1 S st o s sEdlitsig -
Gausl (3l i dglie g Calize Lo 4dlS adei b & 03 b QU3 & s 4.y s :Sigcompar -

A gl Caliss

(Parallel epiped) a8 a ke o 4 50i DN slo 03 gubows olul s oud < y5 oy b ru“,,in :Piped-

MiNIMUM ) a8 o ocdei o 45 505 DN KL bl 1 0 & )Usi sy a3 K1 :Mindlist -

(distance
(Maximum Like 1ihood) sus ol sy adb LT 42, S :Maxdike -

.l@'T S92 Phy ol ‘ab.u'\})u.a"Z sj\i\frn‘su ldes :Overlay-

wtlizee OS5 6l 0L e @led )yl bt sead Sbw g AlE b guai 2 4wy lie :Crosstab -
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- R N I P A P PO o 1 8

(Value —file) iy, b1 31 esliiul b p sad o adlS & W 35,) jolass] g suowe @i awdS” DASSIgN -
S 3y 58 B 55 gl S 51 sbT sl sl gl sl EXEract -

S yai o r\;M Sl 9 Awb :HiStO -

A5 33 )l pp sl 0y 8 ol i JATER -

A5 33 535l en 6 09 8 s i :PEFIM -

38 33 J5 390 Sl s 33 F e iy 5 4 :PTOFlE -

(ST Jolod g 4528 Cgr plaial uin S5 b MaSK S o 3 58 S 51 oo ) el :QUETY -

L Iadr sl 031y oKl ¢ 3313 5 3w wldes :DATA base workshop-

L3305 pasa Ayl 518 LT 55 a5y 50 sla 031> 45T 1) 8 11 b a8 s 3 FiST 03 87 50 51
File — Environ

ENYIRON - Operating Environment E

Path of working data directory : | | OK |
Default reference units: | To change, select : Cancel |
Drive : Directory :
' Meters i Help |
' Feet [(=le: ﬂ c: =
C Miles 7 exercize
) Degrees lcon :
) Radians
@ Kilometers

Image file extension :
Image documentation file extension :
Yector file extension :

¥ector documentation file extension :

Yalues hile extension :

Yaluez documentation file extenzion :

2 gei askia ly 53y 58 65 58 013 e 5 521y3 M) b B8 0 iy 5
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Swd S ¢l g b

.b}oj ‘ﬁ‘}g\"&?}\\hMUJ.QCM«.:J))‘J.;TO‘}’&:ﬁcb)\b)\}};ﬁf‘-\f)bﬁb)}&)}&»bﬁ‘&@)y)b

Environment —

&8 58 pls

CEE—— *

Image N
Yector -
Yalues

Databasze

Point S5ymbol

Line Symbol

Polygon Symbol

Text Symbol

Palette

Map Composition

Reference

Macro

Signature

Comrezpondence

Image Group =l
Signature Group

Time Senes

Pairwize Companson
Decision Support

Idrizi Knowledge Baze -

Shortcut

Allocate -
Area
Aszign
AutoCorr
BayClazs
Bayes
BelClass
Belief
Buffer
Center
Cluster
Colzpace
Composit
Concat
Contract
Convert b

OK |

Cancel |

AFFAODSOL
AFSURF
AVGRAIN
AWRAJAS
BRAZILZ
BRAZILFC
DECEBC
DRELIEF
DSOILS
ETDEM
ETRDCOST
FCAREAZ
FORCHG2A
H8745
HB87TH1
HE87TM2
HE87TH3

33 3 5> 50 Slp 0313 G g
File — List

UMESCO/FAD Soil Classes -
Afnca : Elevations and Bathymetry :‘
Average rainfall acrozz Ethiopia [rezsampled from 111X111K
Ethiopia : Awrajas

Porto Movo. Brazil M55 Band 2

Porto Movo, Brazil

Yegetation Index [MND¥YI] December 1988

Dirol Plain, Mauntania: Relief

Dirol Plain, Mauritania : Soils

DEM of Ethiopia

Coszt-distance from central markets [using road friction data
Predicted forest change for 1991 [baseline 1985]

Forest change 1985-1991 [excluding changes to water and
How Hill, TM Band 4, Linear Stretch

Howe Hill THM Band 1

Howe Hill TM Band 2

Howe Hill TM Band 3

=l

Cancel | Help |

ol o 8y 58 115 33 & 55 Olon 35 30 Sla b6 (sli Cund(nnn,VECTOT | IMAGE) L6 § 5 sl b

Sgh o 0l T Ol s
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Ol g8 ol o 4 ¢ 55358 p15 45 £ 55 Olan 135 g0 Sl sli cud (.. IMage , Vector ) Jb ¢ 5 ol

File — File

Maintenance

355 o Dbl T

&.@w;)flijgisdir

File Maintenance E

Select file type :
1

Yector

VYalues

Point 5ymbol

Line Symbol

Polygon Symbol

Text Symbol

Palette

Map Composition

Reference

Macro

Signature

Coneszspondence

Image Group

Signature Group

Time Series

Select hile(s] from this hst:

AFFADSOL
AFSURF
AVGRAIN
AWRAJAS
BRAZIL2
BRAZILFC
DECSSC
DRELIEF
DSOILS
ETRDCOST
FCAREA2
FORCHG2A
HB745
HEB7TH1
HEB7TH2
HEB7TH3
HB7TH4

Cancel ‘
Help ‘

Delete |

Rename... |

Copy...

Move zelected... |

Copy selected... |

Elc: j E" ch

= exercise

| Select all |

| Invert zelection |

350 P (ST 5 pl ek ¢ Bl g 1y 350 B Olstee ¢ b g5 5 6558 010 nlyd et 3

File

— Document
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DOCUMENT - pctd 2o0x x|
Title |Fercentage of farmers owning one or two oxen |
Columns : 261 Reference system : |Iatilung ﬂ|
Rows : 200 Reference units : |Deglees ﬂ|
Data type : Real ﬂ Minimum X coordinate : (329999
File type : Binary ﬂ Maximum X coordinate : |47 9852
. Minimum Y coordinate : 2. 4024
Minimum value : 0 _ 5
i Calculate Maximum ¥ coordinate :  |14.8836
Maximum value : 90
Unit distance : 1
Pos'n eror : unknown Flag value : none
Resolution : unknown gl:alculate... Flag definition : none
Value error : unknown
Yalue units - unknown Legend categories... |
Completeness. .. | Consistency... ‘ Comments. .. | Lineage... ‘
| (1] 4 Cancel | Help |

Sl Ju 8555 31 G pd domdo Lo @i T 51 (il L 3 505 S gy OV 520 1) 62 38 S @ D g 3Ll sl
i ;805 dm( )l S M g Bl i) 55 0313 e T 55 Wlo W 5 W skee )19 WIUT 3 5 2l il
(POS.EITON L5 ) W3 ol Wil s py ) oy o0 33 5 5515 (Gl MBI ar

a5 Sl g 3 kw3l :ROWS , Columns

psai )3 g se iyl S 9 JBlas :Min , Max value

(ooveneee 5 W cUTM , Plane) , sai ol g :Ref. system

(A el 556 Ol Ll jodi o 9o L) )5 Olaizs s pb ki @ 4 §5)

bl Slats s b ailits Wb S Covnnnees 5 4r g0 o ghS e ie) Dl i -5 :REF Units

s i g v aikn Wlasw :MIN, Max coord

(gb) O i LB)(RMS) i JKs sllos 01 a(PoOSsitioN error):Pos’ n error

(1 o)) ge2) Slaisu A1y <o o :UNIt dis

23 sui dels (XMaAX - Xmin)/Columns bty 31 i sl s ey Islae :RESOIULION

() g Laid) OT awia ;b 5 4 4 K87 5599 53 Jlred s :LiNe, Comm. , cons , Comp

(28 )3 0kl plvl Sl J 8 :OK

Sppa s U ol

Display — Display launcher
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[h87tm1 |

DISPLAY - Map Composition Launcher n

) Qualitative 256

Type of file to dizplay : Palette options: | (1] 4
_ O Idrisi 256 con

@ Image file O Idrisi 16 E Cancel

T Vector file
® Grey 256

(' Map composition file C Grey 16 Help
) Bipolar 256

Hame of hle to display : O Bipolar 16

' Qualitative 16
' Color Composite 256

. ' NDVI 16
Expansion factor : g ) User Defined -

[X ‘Autozcale image For dizplay

Map components

[ Legend [ Logo [ Scale bar [T Text frame
[ Title [ Grid [~ Morth arrow [ Inset

| Modify map components

(sizr IMAGE ¢ 55 51 1 o)) sals o 0313 ) il S J 6 5 Sl -1

i 3550 (L 9a5) hB oL rd g -2

Az 93l Az b g S bk y3 Sluad ax by guai 95 3 5 00 Slgd )yl &S ) shaie ¢ Palette Cbest -3
g 313 gl ) g

L (Wgd e 0313 il color composite b oS e Ky pslas 5 Gray256 b oyl ges @bl S5 glai )

3 9w S5 o b o (EXpansion -4

A ol Sl sl ol 1S 3 50 plil :AULO SCale -5

.(b})un)\g.gg;ﬁ}\aﬁ gs\b‘).l\é r}mﬁj)b‘ﬁ}w)gﬂw;\k\uﬁ“w:l\ﬂapcomp -6

(Color composite)oS Ky » pai 4g
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Analysis — Image processing — Enhancement — Composite

Mame of blue band :

[h87tm1

Mame of green band :

[h87tm2

COMPOSIT - Color Compositing Utility E

Contrast stretch type - (114

® Simple linear
() Linear with saturation points Cancel
() Histogram equalization

Mame of red band :

[h87tm3

Output iImage :

[~ Omit zeroz from calculation in stretch

[hed1|

Title :

383 e e T 68 an Ky slay 5l ialei g S5 sl 3550 adlats 51 b Wb 4w pb e -1

oS5 Ky 2385 S b e -2

€393 bl & Cul 1S 3 s B9y e -3

P32 Syl OT BIbl p3 gla Cand —wkian L5 oL & i 25,7 153 Y sems :OMIL ZEFOS -4

N5 35l Gl iz 5 53 WL e 5 iyl ol (Background) Wi wal s ie
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(Image histogram) 1,8 sws il » :f 3.6 30

Analysis — Statistics — Histo

HISTO - Image Histogram | ﬂ

. oK
Input image : |hH?tm1 |
Cancel
(8 Class wndth: lcon :
Help
(”) Number of Classes :

[ |

Output type :
Dizplay minimum :
Py (8 Graphic

Display maximum : O Numeric

(¢33553) S5 5,58 S 3ai b o6 i :INPUL IMage

(s yshain 1Y gam) 61, gn 33 g1 o audS” auls i :Class width

S5 55 st (X 5oma) p1 S sed 53 (s Sz DN 03 gutms 5810 5 JBlu> i :Diisplay Min .& Max.
Dy oo Bl 63555 b 3 34z ge 2y) S g Bl

333559 gy 5 SIS gy 95 4 i ekl :OUtput type

u%&\.&go;)‘\q.bwcb\bu‘qw\bY)}m)b@T@\)\}}hx)}mdjjijNc:g.\méﬁé\;u\’):
3)\.:#5.3\)_7;5\cLbDwai\ﬁ.ncJ{}-dbrvj\}DNﬂ\b}ﬁ\bcﬁ)gb}?a.&g\:ﬁ\DNJ.i{\..\?)y\u\?
33,5 &l f\)fw S ST s @31 amys

S 03lomd 1 il y s o 3l T 4 05w 6y oo Jgdr Oy g0 4 SN ) sai a6 @3 Sl s
Lolg 9 (oS 15 J1913 6 soms ¢ Whlly IS 4 (1913 od « DN i1 ¢ autiS 0T 4 b 3 50 DN 03 gutows Bl
v £ - . a - .

235 (o0 B Sy §same & (o5 15 G151 g pems o

23 5iin 0315 i led sy 63137 Az y3eplme 1ol uKile wiile e S 36 Sl oyl 3
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(Regression Analysis) , stas & sw Sy 5 Siwsod s 1 30 50

Analysis — Statistics — Regress

REGEESS - Regression Analysis E

Type of files to regress : (1] 4
® Image files

' Values files Cancel
Independent variable : |hE?tm1 | Help
Dependent variable : |hE?tm2 |

M azk name [optional] :

|hed2 |

800 S 3 dows (51 a 0315 S5l Slghb ¢ 5 e Ty OF files

(M) dialy pé miis e siNdependent var

awsly i e :DEpeENdent var

Sl 3 g S ) Alms 33y glaai 03 gubows 31 i Lgt al g )8 &K ) g0 43) Swls s :MaSk Name

(Wl o Sals S Ol giny 1y 03 gkoes OT Wil g5 o0 ¢ ASL Azl

ut REGRESS - Regression Analysis - Xl

Y =-0753211 + 0.293411 X r = 0.8968
43.0000 - o
43.2000 - o
% =] =]
o =]
m % ooo
S90000 4 8 . £ uﬁ coeff of det (r2) =80.42 %
33.6000 Eﬁ o gh“"'ﬁ’a sd.oof X (5x) = 18.1617851
22,2000 ] sd.of ¥ (Sy) =5.9421368
54,0000 s.e. of estimate = 2.6291003
s.e. of beta =0.0018399
192000 t stat forrorbeta = 159.4673040
14.4000 t stat for beta<>1 = -384.0286255
9.6000 n = 6192
4.8000 apparent df = 6190
0.0000
T T T T T ] :
0.000012.10024.200086.300(38.40060.500F 2.600684.700186.800008 900 1.0000
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(Stretch) col 18 s s 16 50 90

Enhancement — Stretch Analysis — Image processing

STRETCH - Contrast Stretch Utility i ﬂ

Stretch type : Input image : | [1].4

(®Linear: h87tm1

Cancel |

(" Histogram E qualization
(") Linear with Saturation =
Dutput image :
Help
6o |
Icon :

[ Leave out zero [as background value) from input image

(=)

Input image parameters :
[~ Specify lower bound other than minimum :

[~ Specify upper bound other than maximum :

Output image parameters :

Mumber of levels : 256
Highest value : 255
Title : Value units :

Pl (o ¥ gans) (Ll ol jagp (o 5 pl S gt Joobwic (o) Conl 283 5oy g e STIERCH typE
(550

(gLl o) oy o g 31 o3lil plKin) 50 gLl &7 do s i :PEICENT TO

(8339 b1 & olgds DN Sl 5 Bl s :INpUt image para

(0-255 o)1 502) 9,5 b1 sl DN osguma e :Output image para

.$3335 BB pb e :INpUt iMage

Ok ol 1S 3 50y 35 g b e :OULPUL iMage

146



(c) ketabton.com: The Digital Library

(Geometric registration) , swei gl :f 5 90

(Correspondence file) gl L6 (K 5 ) I8 bli Gl -1 d> s

Dataentry — Edit
OK : 3 K gallas OT ) 5 3,30 pb s Correspondence file ol

EDIT - ASCII File Text Editor E

File type to be edited : File name : T4

' Values file |paxcur |
! Image group file paxcor Cancel

) Signature group file

I Time zeries file Help

) Decision support file
) Pairwize comparizon file
" Macro file

® Comrespondence File lCont
' Reference system parameter file

) Spectral curve file

) Sensor band file

(" Other file in data directory

) Other file not in data directory
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il bbbl ¢l &g

M. IDRISI Text Editor - O x
Filename : c:\exercizse\paxcor.cor Row: 1 Column: 1
20 Bl Help

LAZ.5 W18 262612.8 4693480.0
488.5 68.5 268688.9 4683766.5
147 158.5 253898B._8 4G687854.G
148.5 166.5 254805.2 L4L6BEAG61.5
118.5 323 2541456 4692504.5
189.5 381.5 254240.3 4694299.5 Paste
83 398 2535901 4694737 .5
3945 26.5 2500B0.8B L4682676.0
384 & 2573184 4682663.8

dHIUEURE.

4089 312 262148.9 4690529.0 Print
477 64 262512.8 4683222.0

214.5 412.5 257354.0 4604514 .8 Save
226 48 255300 .7 4684321.0

305 213 258664.9 4688382.5 Save As
286 199.5 258@15.2 4688143.8 ]
325 239 250367.9 4680882.5 E xit
332 188 250224 .6 4687534.5

3085 288 258654.2 4688264.5

2.1.3.5 183 257287.0 4687830.5 f'““"'
4 [

Gl bl i -2 Al 5o
Reformat — Resample

RESAMPLE - Image Resampling and Geometric Correction E
Type of lile to be resampled : Reference system : | 114 |
® Image
I Vector | utm-18n ﬂ| Cancel |
Input file : Reference units : Help |

h87tm1 | Meters j|
Dutput file : Unit distance : Background value :
P ]
M apping funchion : Rezampling type :
Comrespondence file : ®iLinear: (8 Mearest neighbor
' Quadratic ) Bilinear
! Cubic
Minimum X : (550000 Minimum Y - |[404800 Columns - 1300
Maximum ¥ : |558000 Maximum ¥ - (405500 Rows - 1300
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(it S oy 05 500 ) 051 galo sla 0313) b6 ¢ 55 e :TYpe Of file to be resample

Gl 3558 6 ot :Input file

wTI B g pl e :Output file

Sl 0 3w | gl al> s 43 Correspondence ;i : Correspondence file

AL ) o3l b 9,5 B Cgr a3y 58 03 g Wil peni : MiINIMUM , maximum X, Y

# s 3dsb SUTM Ll g5 b6 ¢l (Slaisw) O gS 55 1w S i : Reference System

Wl a

(4ry3 5 ) ok Sl Jlaws i &1y :Refe . UNit

Jsue oyl sen :Unit dis

@l dsls 4> 5 e : Mapping function

(o ez ) 55 dal g 281y DN W86 &S bl )y 45, e :Back .value

QY 095303 6,8 & 4a igy o :Resampling type

D3 Wl 5 ) KK oS i &S (295 BB Gl O 9 sk slaw e :ColumMN & Row

1l 0 drlos &y sty by (1300) o sl YU IS5 55 ke O i
AY=4155000-4048000-7000—.7000/5.38=1300

ol (79 P sl Sl 0 g pen) SSE Ol 5/38
OK

il ol 5 ot Oljme 351 -3 a0

D35 QUL 3 0, 2 Al e ¢l 2l JLiw

CETE

Reszidual error for each control

]

point : 1] .4 |
| Restore a point | =1 0580391 ]
=2 0.427281 Cancel |
Omit a point | 3 0.344375
= 4 0.526021 Help |
=5 omitted
B omitted
g 0. 460991
Hecalculate. .. | =9 0. 746058 -1
i FE10 0605213
Total RMS Ermror : =11 0.549307
F12 0.828434
0.760440 F13 0655726 -

Hote : RMS Error i1s expressed in input image units. With low BMS errors, be
careful that an adequate sample exists [eg. 2-3 times the mathematical min)

T




(c) ketabton.com: The Digital Library

8393 385 ey 0y S bl (RMSE) s 05 Kbl slus!

Sl 3Ly sl lyls &S ) ae Bl 1 :OMIt a point

bl slaw i 31w RMSE suzw 4wl :Recalculate

okd OBl daii 8 5 ¢l :Restore a point

55y 1y @ <ds 931 JialS 1y RMSE  [jlads 815 0 s S b 31 olam 05 505 L1 5 B b
(Wil JoSy 51 a8 Wb w5 RMSE § gama). iy

OK

(Classification) guy aib :p w6

(335 aaxl o axiwo 4)(Color composite) o8 5 Ky a5 ag ~1d 10
oot S & gad i —2 > 10
Ol U sdats ) )i 5 o0 et OT 59 33 owlt S @ 50 COlOr cOMposite LKis 31w

354 o UL 15 e T atle b5l o8 KT

On-screen Digitizing H

Mame of vector file to create : 1] 4
|hed6 |
Cancel
o Feature 1D : Hel
Point : Elp
 Line

®:Polpgon! Step : |:| Icon : E

Title : |




(c) ketabton.com: The Digital Library

g 0,53 OT )3 sandei Sl @503 &5 )58 5 b1 Cg U me :Name of vector

(G5 b b b () Aak) aeles 4 300 ¢ 55 (et -

Adb a ¢l awld oyl e Feature 1D

Sl Jld sl abds > 53 ) il 058y e o :StEP

OK

SIS Ls g ol 35 05LaT modlad 45 305 (528,81 9 3 miien ok ab gy 0 oS0 T st 0 KL oo g
Conms a3 dtldd (g 125 305 (conled 4905 38 5 4 pIuBl ol s 4y Ol g 0 5 3 30 sla 03 gukows 3 33 S
DI L Wby wole Culy

S 6l o XS T i S b ST 4 by 155 53] X el ctle b (KT 95 outi 46 505 ol gl ol
33,8 o oslinl b 6505 iy @l 5T 9 Usla 5T 3 ey 4 odd b ades sl & gai

255 OLEI0 (ST awl Hb p i b & i bl )

(Signature extraction) b s ! sl -3 4 5
Analysis — Image proc — Signature development — Makesig

MAKESIG - Signature Extraction E

Type of training zite file : Bands to be processed - Continue.__
® Vector
N T
O Image h87tm1 Cancel
Band2 h87tm2
Yector file defining trainin Hel
e 2 . Band3  |h87tm3 Sh
h87tm5h
Mumber of bands [max = 7] : Hants
Bandg h87tm7




(c) ketabton.com: The Digital Library

83 g0 Lowis| 53 &(8 iy L 65 355 9) Sl alai Slo &5 g0d S5l S (b ¢ 55 i TYPpE OF training
el 855

Lol Gla 4 gad ol 6y 58y JB b i (VECTHOT file

b (I gl sl g (Wb T i) L5 50 gl sliw i :Number of...

Wil pb 03 503 5,15 :Bands to be

235 0 0Ll ) as CoONtinue bl |

MAKESIG - Signature Extraction B

.&b;gob)\j%jquﬁ\ou«é;wﬁwshd}dOTs\ﬁK@hM%erd\):

(Signature Comparison Chart) s.i ol gl 53 b adlS ab WY 15 305 A lis -4 al>
Analysis — Image proc — Sig. develop— Sigcomp

SIGCOMP : Signature Comparison Chart H

|Dizplay type : oK
[¥ Minimum and maximum Cancel
[ Mean
Help

Mumber of signature files : 3 g

Signature 1 :

1]

Signature 2 :
Signature 3 : d




(c) ketabton.com: The Digital Library

s 0313 OLE Wb 1 gei 55 &S LT sl el :Display type

23 503 03l Sy Alb (6l WL 48 pazme Q) (61 Ol sn 3 5 o0 dgi 45T (5515 500 )

(Classification)guwy aib-5al> 4

s &L suw aib s(Supervised classification)euai w)Us @i aib : 51 Wi jle un aib ¢l 5!
(UnSupervised classification)

W o)Ué.i S Aj.:.b—s—l

:DWW\JJ%L@T@J&SQJ{SJbA;J;w)\ﬁ Ob@‘))}ﬁd-\.ﬁ@)%é-\&;@;bﬂ)}iﬂ&ju

(Parallelepiped classification) g3ue¥l ) s oy Sl olal 2 okd )l Gy 4o - A
Analysis — Image proc — Hard classifiers — Piped

PIPED - Parallelepiped Classification x
™ Specify each signature separately Continue...
) Use group file to specify signatures
Cancel
Help
MHumber of signatures :

| 3 a Output image :

Signatures : |hEd?T
papoies h Define parallelpiped by :
Signature 2 : e o M
Signature 3 : d Min / Max
™ Z-Scores
Title :

153



(c) ketabton.com: The Digital Library

(33,5 o bl el o) o)l gem bwis) 53) Gy shay 4 a iy wi:Specify

W 4" 03 4o o &l 23,8 b 31 esliml :Use group

b 4 slaw s :NUmMber of sig.

el 0oy o5 IDWGT Gl ekl o 4 i sl plin & o5 55 4 bn wsdS” 03 505 3,1 32Signatures
T n 3l g b e :OUtPUL IMage

SLa 45 gai 03 9w 55 3 5 9 DN il 5 Bl sl ) Y1 )50 |5 0 26 s :Define parall
((ondei Sla 4505 53 3 57 90 5o DN 5 &Klo 51 jlme Byt alol 3 b 5 (couled

904d Lol (Jgams 55 s e @ g Aad (o8 Gy 1) (6 g A e Ol bl (gm pgd S
S b1yl o eSS S W )3 5 48 35y o sl & ool Cllas 1 Kl O olis 45 1/96 sue
iley Bl ok Gy alb Oy o 4 4B aLil b audS )

OK 035

R B BP IPED - Parallelepiped Classification

Bands to be uszed in | oK |
the classification :
ibra Cancel |
> brazil2
Help |

OK . wis 8 o aicdis Sl 4 a0 45 48 il o g bey) 3

(Minimum distance class.)asl Jéla~ fw}i" ol ol Ol sy aib-1-2
Analysis — Image proc — Hard class— Mindist

MINDIST - Minimum Distance Classification n

Continue. _.

® Specify each signature separately

' Use group file to specify signatures Cancel

Help

Distance type : Humber of signatures :

B NS

' Normalized [sd units]

- 2 Signatures :
Maximum search distance :

® Infinite

' User defined : Signature 2 : |&
Signature 3: |d

Signature 1: |h

Output image :

[hed9

Title :




(c) ketabton.com: The Digital Library

Sl DN 5K 51 oS 2 slons Bl by 1Sy 8 DN pls 355)) abo ¢ 5 o :Diistance type
(ool 45505 2

S3b o a8 8t 53( oS 2 DN s 3551) paesms (J goms Sl bxal 5

D3 o Gk alb OT 1 gyl 55 WSy & ) ahol Sl i :Maximum ser.

5 A e 1y Alold S Sl g1y shy s 0ok QL) &8 61 abol § 5 a6 :INfinite)

) Hlame O8O pimy 64l s NOrmMelized el 43 50-255 55 ,) Rawedl s :User def.
(358 anzl o (1-1) J3 al> 0

Sy adb 3l ol ) el Gy U e :OUtPUL iMmage

ool ok 4 8 I )3 el Sl g5 e o0 )3 45T 1 ANS Sla e :NUMIDET O SiG.

1 okd Do) (6 S 65303 p&an &S oo 5 0 ln ST o 03 05 315 :Signatures

= Ll gy b ¢l o a5 s SlauSl 48T 3 s BLLS ol s £3SY 3100 by ol OK 033

..\55;

MINDIST - Minimum Distance Classification H

Bands to be uzed in the clazzification : (1].4
[ brazilfc: Cancel
X brazil?

Help

(Maximum likelihood class) Jus S o5 Sl ol 2 0kd @yl oy 4o ~1-3
Analysis — Image proc — Hard class — Maxlike

155



(c) ketabton.com: The Digital Library

MAXLIKE - Maximum Likelihood Classification X

Proportion to exclude :

(8 Specify each signature separately @ 0% [classify all pixels) Continue. .
(") Use group file to specify signatures C1z Cancel
Y-+
Hel
(") Chi squared value : e

Humber of signatures : ™~ Output image :
EI |aaaaa¢

B

(8 Usze equal prior probabilities for each signature

(") Specify a prior probability value for each signature

(") Specify a prior probability image for each signature
(") Specify either a value or an image for each signature

il oi ab £l 3 68 4 gai pKin 55 oS n a3l s :NUMber OF sig
(A5 0 Y arn)diley (B ol sy alb b 4 &7 WhoSy 31 s e :PTOPOTtION tO

oy alb 31 Lol sl sl b e :OUtPUL IMage

Continue
MAXLIKE - Maxdmum Likelihood Classification E
| Continue. .. |
Signature 1 : I:I @ Probability value : I:I
Cancel |
Help |

Signature 2 : I:I @ Probability value : I:I

Signature 3 : |:| ® Probability value : :

Title -

wils 3 32y LgT Jlaim jlkis 35 GT blie 33 53,15 o suasis denr 33 1 4518 ol 3 s O LS S 6 A
ol iy w5 B

a3 sl Sy Al S5 5 ) 50 Sl 48 pezme QL ) Ly &7 3 e 3L ) 4 CONTINUE 4a85 033

156




(c) ketabton.com: The Digital Library

Tdrisid2 1530 p 5 e (sl 0kt
ksl L« ol (Remote Sensing /s 5 i) RS 5 GIS i3l 5 5 K Idrisi

7 . - - -

i<

V‘-v-h- JJ\-J‘ﬂGIS ,.-."a 'az.).o):l......'- llef lRS MLJJE&JMJ
GIS s cusi j3 aw o)l pen Idr1s132 uste IdriSi jais gls ¢

9508 53 sl 3 5

Ans o 0L 1, TESI32 31 0 5 oo 9 2 ol 03 0

Idrisi32 i3 p 5 4,8 o g
A 4 s Sulg o S M g WS GIS 5k 5l 05y K plal ol 5 2
Sy i 2l KL )8 dly 4l LT Gl S 48 050 o gl 5 g o b 2B
Lot )3 & foimy 25 45 3520 p 03l e § i Koo bk i agi [l ionen T o
Slp b s S S el ok (Ghn 4w 3 0y wle 8 1) L)1 GIS ajee

ik ol A5 a,
.-)MJAQ.«J_QVJH _JJ&/--JM.&'LT

ez
!Fih Cisplay Anahsis Reformet DamaEncry Hep

DEM of Ethiopia

Add Lape
Hemove Laper
Layel Properties

Map Propetlies
Fealure Propeites
e
Frint Compzsition

ol
Rl

RF 1:14911918 | c:216 | 191 %! 39448283 p: 2306016 | 2005/05/2311:14:3500)

Idrisi32 )3l Py b -9 SO

157



(c) ketabton.com: The Digital Library

32 syl ST s oo
ol s ey ]

S5 b s 2 S 25 o1 (020 Cursor Inquiry Mode
=4

ool Jlad ¢ s & 4 03 5 2ob 6|, B)) Fit Map Window to Layer Frame
2y

Ll oY gl 1 oy Shis |EI) Maximize Display to Layer Frame
s ol ools iy o3l 4 42

sy oslinad o S0 S s 4l 3l s 03 5 ps5 ¢l (|28 ) Zoom Window

sl & o L€ aw Vb ks 54 ¢ o( |#8) Restore Original Window
2yi g olinad 425 Ll

sy el 2B Lasl L 0ol 0l o, () Display

(Composer) o i s ey sl
) Zoom In

syt el 3l Sl U 0T S0 5l aid liSs 5 ¢l o([ @) Zoom Out

. . T T . L | E L . '
g grosliialsby Slads B Ol S50 jlacd LS ‘_,|‘_,JI.(

sy g aslinal Coaly o 4 (42 A3) L2838 0ol &S > ¢l 1( 2] ) Pan Right
2 o el Lo L (a0 d2) acid o8 ools &8 = 4l 5 f{ J) Pan Left
sy sl Y s & (L2 A3) 428 36 0sls oS = ol (L= [) Pan Up

3 ol il e g (A58 A3) 428 36 (sl &S5 > ¢l (=) Pan Down

158



(c) ketabton.com: The Digital Library

IDRISI Kilimanjaro
Overview

Now in its fourteenth major release since 1987, IDRISI provides the most extensive set of
GIS and Image Processing tools available in a single and affordable integrated package.
Backed by a dedicated university-based research program, IDRISI provides research-grade
tools that are at the forefront of the industry, yet are approachable and accessible to all. The
latest version of IDRISI is known as IDRISI Kilimanjaro, the 32-bit version designed for
Windows NT, now in its third release. With over 200 modules, IDRISI Kilimanjaro provides
an unsurpassed depth of capability.

IDRISI is the industry leader in raster analytical functionality covering the full spectrum of
GIS and Remote Sensing needs from database query, to spatial modeling, to image
enhancement and classification. IDRISI Kilimanjaro uses the latest object-oriented
development tools, bringing true research power to the NT workstation (NT) and desktop.
With 18 years of experience in the development and distribution of high-end GIS and Image
Processing tools, Clark Labs continues its tradition of providing affordable access to the
frontiers of spatial analysis. Click here for detailed module descriptions (approximately 20

pages).

Special facilities are included for environmental modeling and natural resource management,
including change and time series analysis, land change prediction, multi-criteria and multi-
objective decision support, uncertainty analysis and simulation modeling. TIN interpolation,
Kriging and conditional simulation are also offered. For Image Processing, a complete suite
of tools is available for restoration, enhancement and transformation, and for signature
development and classification, including hard and soft classifiers and hyperspectral image
classification. In addition, IDRISI Kilimanjaro is 100% COM-Compliant, allowing
programmers and modelers to incorporate IDRISI routines into their own applications.
Despite the highly sophisticated nature of these capabilities, the system is as easy to use as
it is inexpensive to buy. Here are some of the major features of the system:

What's New in Kilimanjaro
Display and Map Composition

At the heart of the system is a unified logic for the visual display of map layers and their
combination into map compositions. Map layers are basic geographic themes such as
hydrography, roads, elevation and the like, and are encoded either in raster or vector
format. Displaying a layer immediately starts a new map composition, to which additional
layers can be added. In doing so, each is assigned a symbol file created with a special
symbol/palette development tool. Legends and additional annotations such as text, scale
bar, north arrow, text insets, and the like, are all easily added. Other display features include
enhanced cartographic symbolization for immediate classification of data into equal interval,
quantile and standardized ranges. Further, the system now provides advanced symbol file
selection. Through simple options for the data type (quantitative, qualitative or uniform) and
varying options for the organizational character of the data (e.g., unipolar, bipolar, balance),
this simple utility provides direct access to over 1300 symbol themes. Also, layer blending is
now available to visually merge layers using alpha blending and background transparency to
make raster layers transparent. Once finished, the composition can be saved, printed, or
transferred to other programs. Furthermore, any map composition can be extensively
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queried. Layers can be toggled on or off, and features within layers can easily be queried for
their identities or attributes.

IDRISI Kilimanjaro also provides tools for the development of three-dimensional perspective
displays, contour plots, analytical hillshading, and the merging of hillshading with map
layers. 3-D visualization includes a Fly Through module that uses OpenGL to provide real-
time interactive flight over a DEM. Click here to view a demo (56K) | (Broadband). Stereo
images in 3-D are also supported for viewing-each copy of IDRISI comes with a free pair of
anaglyphic glasses. Furthermore, IDRISI Kilimanjaro supports the independent display of
layers designated as the red, green, and blue layers of an RGB composite for true (24-bit)
color display.

Database Query

In addition to the ability to query features in map layers, IDRISI Kilimanjaro provides a wide
range of tools for querying and summarizing a spatial database.

For vector databases, Database Workshop is an integrated relational database management
tool. Based on Microsoft's ADO technology, this facility can be used to enter attribute data,
calculate new field values as a function of existing fields, and construct database queries
using Structured Query Language (SQL). Tabular databases can be linked to vector spatial
layers for query and display. Full support for xBASE, Microsoft Excel and CSV formats for
import and export is also available. Database Workshop can now connect to any Microsoft
OLE database provider, such as SQL Server or Oracle.

For raster data, facilities exist to query irregular subregions of images and report basic
statistics, to develop profiles (over space and time), histograms, and tabulations of area and
perimeter. Queries can also be constructed as relational statements using the basic overlay
and reclassification routines provided.

GIS Modeling

With its strong emphasis on geographic analysis, IDRISI Kilimanjaro provides several major
tools for geographic modeling. Macro Modeler provides a graphical modeling environment
allowing the development of models as flow diagrams. Using a simple drag and drop
interface, users can connect over 100 mathematical, relational and analytical functions into
complex models that can be saved and edited. Further, models can also be saved as
submodels that become new analytical modules. Models can thus contain submodels which
in turn contain other submodels, and so on. Dynamic models are also supported by linking
outputs to inputs. The result is an iteration process that causes outputs to become inputs in
subsequent iterations-a feature that is essential in the modeling of dynamic processes such
as cellular automata. Macro Modeler also supports dynamic groups-collections of map layers
that cause the model run to be repeated over all members of the group-an essential feature
for batch processing. In essence, Macro Modeler is a graphical programming environment
offering many of the features associated with a programming language.

In many cases, however, geographic models can more easily be expressed in the form of
mathematical formulas. For these instances, IDRISI Kilimanjaro offers Image Calculator-a
familiar calculator interface with which algebraic and logical formulas can be constructed
using map layers as variables.

Distance and Spatial Context Operators
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Distance and geographic context play important roles in the analysis of interactions over
space, and thus form an important ingredient of many geographic models. For distance
analysis, IDRISI Kilimanjaro provides an especially rich set of operations, including Euclidian
and Cost Distance functions (the latter incorporating the concept of frictions), force vector
procedures for the aggregation and disaggregation of directional forces and frictions, a least-
cost path procedure, and spatial allocation routines. With respect to context, IDRISI
Kilimanjaro provides facilities for the analysis of patterns and textures in the local vicinity of
features, and the analysis of local context through filtering and aggregation of contiguous
groups.

Decision Support

IDRISI Kilimanjaro is perhaps best known for the character of its decision support tools.
Foremost are those for Multi-Criteria and Multi-Objective decision making. These include a
consensus-seeking procedure for weighting criteria, fuzzy standardization, and an extensive
set of criteria aggregation procedures based on Weighted Linear Combination and Ordered
Weighted Averaging.

A Decision Wizard can be used to guide the user through the Multi-Criteria and Multi-
Obijective decision process. The Wizard stores all the decision parameters made in the
model, allowing the user to refine the model and quickly evaluate any resulting changes in
the final solution.

IDRISI Kilimanjaro also provides the most extensive set of tools for uncertainty management
in the industry. These include error propagation through Monte Carlo Simulation, the
evaluation of decision risk as a result of propagated error, calculation and aggregation of
fuzzy sets, and the aggregation of indirect evidence to support a weight-of-evidence
conclusion using both Bayesian and Dempster-Shafer approaches.

Image Analysis

A major feature of IDRISI Kilimanjaro is its extensive set of capabilities for the processing of
remotely-sensed images. These features fall into four groups: Image Restoration, Image
Enhancement, Image Classification and Image Transformation.

Restoration procedures allow for both the radiometric and geometric correction of images,
including mosaicking and atmospheric correction, permitting the integration of high quality
images with other georeferenced data. Image enhancement techniques allow contrast
adjustment, noise removal (using both convolutional filters and Fourier Analysis) and various
filtering operations (such as edge enhancement).

IDRISI Kilimanjaro's image classification techniques provide state-of-the-art facilities for the
computer-assisted interpretation of remotely-sensed images. Unsupervised classifiers employ
clustering techniques to find characteristic land cover reflectance patterns that are later
interpreted by the analyst. A number of supervised classifiers is offered, including Maximum
Likelihood (with the option to specify spatial images as prior probability evidence),
Parallelepiped and Minimum Distance to Means (including a special distance normalization
feature). Also included is a Fisher Classifier-a classification procedure based on Linear
Discriminant Analysis (LDA) and a Neural Network classifier - classification based on back
propogation
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Traditionally, classifiers make a hard decision about the land cover class of each pixel.
However, recent years have seen the introduction of soft classifiers that express the
likelihood or degree of support for a pixel belonging to each of the classes under
consideration. The reasons for doing this include the analysis of classification uncertainty.
However, the main application is sub-pixel classification-the determination of the constituent
classes in mixed pixels and their relative proportions.

IDRISI Kilimanjaro offers one of the most extensive sets of soft classifiers in the industry,
including variants based on the mathematical logics of Bayesian statistical analysis,
Dempster-Shafer weight-of-evidence theory, and Fuzzy Sets. IDRISI Kilimanjaro includes
Linear Spectral Unmixing-a soft classifier based on the linear mixture model. Normally, Linear
Spectral Unmixing limits the number of potential constituents to no more than the number of
bands. To avoid this, IDRISI Kilimanjaro offers several procedures, including one that
combines the Bayesian probability calculation of Maximum Likelihood, in order to isolate
likely constituents, and Linear Spectral Unmixing to estimate their proportional composition.
We have found this particular hybrid procedure to produce excellent results. IDRISI
Kilimanjaro also includes a Mahalanobis distance soft-classifier.

IDRISI Kilimanjaro also supports hyperspectral image analysis. Hyperspectral imaging
provides the high spectral resolution required for spectroscopy applications such as mineral
prospecting on extraterrestrial bodies. IDRISI Kilimanjaro provides support for signature
development both from training sites and laboratory spectral libraries. Supervised techniques
include Spectral Angle Mapping, Minimum Distance to Means, Linear Spectral Unmixing,
Orthogonal Subspace Projection and Hyperspectral Absorption Analysis using continuum
removal. Unsupervised procedures are also provided.

Finally, Image Transformation procedures provide a range of important derivative
procedures, such as Principal Components Analysis, Canonical Components Analysis, color
space transformation (such as RGB/HLS), texture analysis and the most extensive set of
vegetation indices on the market (such as the Tasseled Cap transformation, NDVI, PVI,
SAVI, MSAVI, etc.).

Change & Time Series Analysis

IDRISI has long had a distinctive set of facilities for Change and Time Series Analysis.
Special tools for image differencing include Change Vector Analysis and regression-based
calibration (for regression differencing). For time series data, a temporal resonance tool
called CORRELATE has been developed to determine the degree of correlation between each
pixel, over time, and a designated temporal index. For example, one could map the degree
of resonance, over time, with the El Nifio phenomenon by supplying a time series of NDVI
images and a temporal series of the Southern Oscillation Index. This supplements the more
inductive procedure of TSA-a Standardized Principal Components procedure for time series
analysis.

Special attention has also been directed to the problem of land cover change modeling.
IDRISI Kilimanjaro provides a tool for Markov Chain analysis and the modeling of change
based on Cellular Automata. The most ambitious of these features is a land cover change
simulation model that incorporates the strengths of multi-criteria/multi-objective decision
support with Cellular Automata modeling. A tool for land change prediction and simulation,
GEOMOD, is included as well. Special focus has also been directed to the problem of model
validation, with a set of tools for comparison of categorical map data.
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Statistics

IDRISI Kilimanjaro provides an extensive set of statistical and spatial statistical tools,
including simple and multiple regression, logistic regression, autocorrelation, pattern
statistics, quadrat analysis and polynomial trend surface analysis. Various random image
generation procedures are also provided to support Monte Carlo simulation. In addition,
special facilities are provided for spatial sampling and ground truth validation, including the
latest variants of Kappa analysis and the Relative Operating Characteristic (ROC). A special
interface has also been added to StatSoft Inc.'s Statistica software system.

Surface Modeling and Geostatistics

IDRISI Kilimanjaro also provides an extensive set of surface modeling tools. These include
interpolation procedures such as Inverse Distance Weighting, Triangulated Irregular Network
(TIN) modeling, Thiessen Polygons, Trend Surface Mapping and Kriging. Given a digital
elevation model (DEM), surface characteristics such as slope gradient, aspect (slope
orientation), illumination (hill shading), and curvature can easily be calculated. In addition,
special tools are provided for mapping watersheds, viewsheds (areas visible from one or
more designated sites on a surface), and surface flow patterns (runoff).

IDRISI Kilimanjaro's surface modeling techniques include a full suite of geostatistical tools,
including Kriging, CoKriging, and Gaussian Simulation. These modules access a modified
version of Gstat(c). A soil erosion tool is also available, utilizing the long-established Revised
Universal Soil Loss Equation routine.

Import/Export and Layer Reformatting

IDRISI Kilimanjaro accommodates the import of all major GIS vector and imagery formats,
including ESRI Shape vector and ArcRaster raster files, ERDAS Imagine .img files, MapInfo
vector files, ER Mapper .ers files, DLG, SPOT, LANDSAT, and RADARSAT. IDRISI Kilimanjaro
also imports HDF-EOS data from the TERRA satellite. Generic routines for the ingest of raster
images support an endless variety of formats such as AVIRIS hyperspectral imagery.
Similarly, industry standard formats such as SDTS and GEOTIFF open support to a wide
variety of systems, including ERDAS and ENVI. Imported files can be rubber sheet resampled
to fit a specific grid, or can be geodetically transformed through both datum and projection
transformations. IDRISI Kilimanjaro's PROJECT module comes with over 400 reference
system parameter files and instructions on how to create any other system required.

IDRISI Kilimanjaro also supports full two-way conversion between raster and vector
representations. Other transformation procedures include image subsetting, mosaicking and
vector generalization.

Spatial Data Development/GPS Support

The data used by IDRISI Kilimanjaro come from a wide range of sources, including satellite
imagery, government-supplied data sets, derived data and newly developed map layers.
IDRISI Kilimanjaro provides several resident means of developing new data, including an on-
screen digitizing and editing facility for vector data, vector-to-raster (and vice-versa)
conversion, surface interpolation, and real-time GPS support. IDRISI Kilimanjaro also
provides a direct link to CartaLinx: The Spatial Data Builder.

Developer Tools
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For the developer, IDRISI Kilimanjaro is fully COM-compliant, offering comprehensive access
to the system in a manner that is simple to access from programming environments such as
Visual Basic for Applications, Delphi, or Visual C++. Using the COM interface, developers can
integrate new modules and construct meta-modules that control existing IDRISI Kilimanjaro
modules. Further, the menu system is completely configurable.

Why Idrisi?

IDRISI is one of the most widely distributed raster GIS and Image Processing systems in the
world. Primary reasons for this include the ease of use of its Macro Modeler, its state-of-the-
art tools for Decision Support, Uncertainty Management and Image Processing, its unified
nature (no add-ons), and its open architecture and extensibility (through its accessible
Application Programming Interface). In addition to the software, the system includes
extensive on-line documentation including a 300 page tutorial complete with 300 MB of data.

With its base in a solid academic research environment, and a mandate to keep IDRISI
Kilimanjaro accessible, Clark Labs continues to set the standard for excellence in analytical
geographic software.

IDRISI Help System

The context-sensitive on-line Help System for IDRISI Kilimanjaro is installed with all versions
of the software, including the service releases. However, those who just need access to
technical details may choose to download the Help System.

IDRISI is 100% COM-Compliant -- Access the power of IDRISI from any programming
environment (e.g., VB, Delphi, C++) to create your own custom applications, such as
Dynamic Modeling and Cellular Automata.

Modelers and Programmers alike can now take advantage of one of the more powerful
capabilities of IDRISI. If you want to script macros, develop and integrate new modules, or
simply manipulate IDRISI from another application, you will want the IDRISI API.

IDRISI has been designed as an OLE Automation Server using COM Object technology (i.e.,
a COM Server). As a consequence, it is possible to use high-level development languages,
such as Delphi, Visual C++, Visual Basic, or Visual Basic for Applications (VBA) as macro
languages for controlling the operation of IDRISI. In addition, you can create sophisticated
OLE Automation Controller applications that have complete control over the operation of
IDRISI.

It's free! There is nothing extra to buy or install. You only need to download the
documentation. The OLE Automation Server feature of IDRISI is automatically registered
with Windows when IDRISI is installed onto your system. If you have installed IDRISI, you
already have access to the full API. The IDRISI OLE Automation Server provides a wide
range of functions for controlling Idrisi, including running modules, displaying files, and
manipulating IDRISI environment variables. You can also use the API for scripting macros
and developing and integrating new modules. Just download the IDRISI API documentation
below and begin to take advantage of this powerful modeling and programming
environment.
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It's remarkably simple! The IDRISI API provides a wide range of methods and properties.
However, most users require only three - GetWorkingDir, RunModule and DisplayFile.

IDRISI: Gstat

A host of geostatistical capabilities are available in IDRISI. These include many procedures
from the Gstat software package that are accessed through IDRISI interfaces. Gstat is a
program for geostatistical modeling, prediction and simulation, copyright 1992, 1998 by
Edzer ]J. Pebesma. The Gstat program is free software and can be redistributed and/or
modified under the terms of the GNU General Public License as published by the Free
Software Foundation. Information about the original source code and documentation of
Gstat are available at: http://www.gstat.org In accordance with the GNU license, the Clark
Labs madifications to the Gstat sourcecode are available here for free download.
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