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Practical Manual Geospatial Technology - Class XII

Indian Geospatial Market is on the verge of a remarkable growth. We are witnessing huge
growth spurts; companies are bagging of unprecedented scale. In the early 1990s, most Indian GIS
companies relied on outsourced business from overseas market with US accounting for bulk of
business followed by UK/Europe. Indian business used to account for a marginal percentage of the
global business. However, trends are changing and so is the equation. Business in the Indian
market is increasing and what is noticeable is a fine geographic mix of business. It is a welcome
change, albeit a bit slow.

Now the momentum is picking up and all the rhetoric is transforming into reality. This is largely
due to government focus on use of Geospatial technology and large initiatives for its implementation.
Such initiatives will give effective results only when an effective enterprise GIS system is deployed
by the organization at National, State and Local levels.

Geospatial Technology is relying increasingly on digital spatial data acquired from remotely
sensed images, Photogrammetry techniques, and analysis by geographical information systems
(GIS) and visualized on the computer screen or on paper through Geo-engineering. This focuses
on the application of (3D) Geospatial Information Technology (GIT) in a Geological, Engineering and

Geo-environmental context.

To optimize the use of technology, additional capabilities must be available, such as a thorough
understanding of Remote Sensing & Digital Image Processing, Photogrammetry and GIS. The
extraction and analysis of Geospatial information from the GIS-based integrated systems are used
in various industries such as Petroleum, Telecom, Civil, Constructions, Economics & Finance,
Marketing, Agriculture, Geology, Geography, Health, Utilities, Environmental modeling for planning
and execution to a variety of end users for decision making purposes. Therefore, Geospatial
Technology is no longer a tool for the specialist, but is a decision making tool for the management.

Demand for Geospatial Technology has skyrocketed over the past few years. By linking
geographic data with demographic information and business intelligence, organizations are finding
new applications for Geospatial technology. In order to meet the huge trained manpower requirements
for the Industries, it is recommended to introduce the technology at secondary level of education in
the country. GIS applications are now regularly used by both private and public organizations of all
sizes, which have generated more demand for GIS professionals.
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Increased demand for GIS services has made solution providers like ROLTA to evolve a fresh
approach to how people find, analyze and use GIS information and structure a vocational education
and training course aiming to educate students in the field of Geospatial applications using Remote
Sensing, Digital Photogrammetry and Geographic Information System (GIS).

This vocational course offers professional education dealing with mapping and Geospatial
production to ensure that students obtain insight into Geospatial database concepts, creating and
implementing databases, spatial analysis, developing GIS applications, through both theoretical
concepts and supported by extensive practical exercises with hands-on training using Rolta
Geomatica industry standard software.

It is hoped that this curriculum would help a large number of young Indians to acquire employable
skills and to enter professional world for them to earn decent livelihoods and to aide economic
growth of the country.

Vineet Joshi
(Chairman)
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THE CONSTITUTION OF INDIA

FREAMBLE

WE, THE PEOPLE OF INDIA, hadry; solemnly resolved to constitube India into a ¢ [SOVEREIGN
SOCIALIST SECULAR DEMOCRATIC REPUBLIC] und to secure 1o all ik citizens -

JUSTICE, social. aanaimls ared political;

LIBERTY of thought, mxpwassion, hellked, faith and worship;

EQUALITY nf status and of apportunity: and to promale ammong ern all

FRATERNITY assuring the dianity of the. individusl and the # [unity and integrity of the Natian);

N OUR CONSTITUENT ASSEMBLY this tweniy sixth doy of November, 1449, do HEREBY ADOPT, ENACT
AND GWE TO QOURSELVES THIS CONSTITUTION.

1. &ubs, by the Consttwtior (Furly-Seromd Amendment) Act. 1976, sec. 2, for "Soverzian Demacratie Republic
(wed 3.1.1977) '

2. Subw by the Conslilulion (Forly-Second Amendment) Act. 19746, sor. 2, for "untty of the Nation {w.edf.

30,1977
THE CONSTITUTION OF INDIA
Chapter IV A
Fundamental Thalies
ARTIIE 514

Fundamental Dutigs - 1 shall be the duly of every citizen of [ndia

) o ablde the Conmdilution awl respect its ideals and instituions, the National Flag and ik National Anthwern;
{bi ta charish aid fillnw the notile ideals which inspired our national stniggle for frasdom;

(€l to uphold and protent The sowercignly, unity and integrity of Indla;

() to defend the cotntry and render national servics when caled upon to do so;

(e} To promate harmary and the spirit of cormmon brotherbood amest all the people of Indla transcanding

veligions, Bnquistis and ragional or secliunal diversities; to rencunca practices derogateny to the digrity of
WoiTET:

i to vahue And presetve the rich hertage of our composite cuthre:

(gl 1o protoct ated ifipeowe The nalumsl envivenment including favests, lakey, elvers, wikd Tie and o bewe coinpasion
fat living areatires;

{ht  w develop the sclentifi teviper. Luimardism ond the spirit of lnauirg aml wlome:
it tosafeguard public prapery amd o shoe violence;

it o steive towards excellence i all spheres of individual and collecttvi activity so (hat (he hation constantly rlses
to higher Inwels of erckavour and achievemand.
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Exercise-1

Aim: To Understand the Projection, Georeferencing and Subsetting of the data

1.  To display Raw Toposheets or Images

2. Todisplay Georeferenced Toposheets or Images

3. Togetthe coordinates of Raster and Vector data

4. Tofind the location of any Point with co-ordinates

5.  To create the subset of Raster & Vector Data
Required Datasets

Copy all required dataset from datasets folder of this practical session to your local hard disk as
mentioned below:

1. Toposheet - 45D14.tif (Registered or Corrected)

2. Image - Mount_Abu.tif (Unregistered or Uncorrected)

Software Used:

Rolta Geomatica Prime Software

Procedure
Geo-referencing

From the Start > Programs list select Rolta Geomatica > Rolta Geomatica. Rolta Geomatica
Toolbar will be open. Click on Ortho Engine tool.

Or OrthoEngine can be invoked from Windows menu, select:
Start > Programs > > Rolta Geomatica > OrthoEngine.
i. Starting a Project

Click on Ortho Engine File menu and click New.
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Enter Filename, Name and Description in Project Information Dialogue box and click OK as shown
below.

f:. Project Information &

Flename  |new pa Bml

Name: [New Proect
Descripbon: |
Math Mossahirg Mehad
" Aens Photography
™ Dptical S stelite Modeling
T Rada Satelite Modeling
& Polynomsasl
" Thin Plate Spine
" None [mosaic oniy)

— : T

ii. Setting up of Projection parameters as given below:
e  Choose Lat/Long in Output Projection.
e  Select Earth Model to Geographic WGS84

° Enter Output pixel spacing as desired (For Example: 1:50,000 scale map sheet it
should be 0.6 m). Units will get automatically changed based on selected Earth
model.
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Change Long/Lat in GCP Projection & Earth Model.

Click on Set GCP Projection based on Output Projection to set/apply the parameters.
° Click Ok to close the window.

=# Set Projection

Output projection

lLong/Lat  _~| Eaﬂ».MudeL..|[LDNG;LAT D000 |

Dutput pisel spacing: | 0d36'00.0000" Deg

Output fine spacing: | 0436'00.0000" Deg
GCP Projection

lLong/Lat _~| Ea;thMadel...l ILONG/LAT D000 __|

Set GCP Projection based on Dutput Projectiors|

0K Cancel |

ii. From the drop down list in the Processing step, choose GCP Collection

File Utilities Options Help

Processing step
| Project v
Project

CP Collection
Geometric Comrection
Mosaic

Repoits

= Rolta OrthoEngine : New Project

File Utities Options Help

Processing step 4 gj ‘_~§\
(GCP Collection v -t
R T
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Click the first tool (i.e Open a new or existing image). Open Image dialogue box will open.

o Open Image

() Uncorrected images () Comected images

Quick Open| | Quick Open & Close Open [NMIM][ Close I

Select Uncorrected Image option & Click on New Image to choose the Uncorrected
Image from the path.

: ? This raster data does not have prebuilt overviews
which will enhance display performance.
Do you wish to create overviews now?

o] Mo

.
"-.,,q.? : Wuick Upes ' | | Nel

If the raster data does not have prebuilt overviews, then click yes to create overviews.
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& Open Image

* Unconectedimages  Conected images
1Mount Abu D:\CBSE Exercise\Exercise 4\1Mount Abu bf

@?| Quick Open| Quick Open&Close|  Open | Newimage| Close

After creating overview, select image in to window. Click to open the file.

Select the Mount_Abu.tif file. Now the open tool is active. Click open. A box will come.
Click default, Load & Close.

ﬂ Viewer: Image ID: TMouni_Abu - ...rcise_4\1Mount_Abu.tif

Working
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iv.  In OrthoEngine main panel, click 2nd tool (Collect GCP manually), GCP collection panel
will come

s OrthoEngine: New Project

Processing step [‘\i
; b "+
[GCP Collection = m o v . ’q

Collect GCPs Manually 45010

Locate GCP first on unregistered image (Mount_Abu.tif), then on corrected image (45D14.tif)
manually at same location. Similarly collect minimum of 9 to 10 well distributed points on both the
images. To improve the quality collects more points with more accuracy.

bt LA ® © KD |57~ 51 & 30 N

Resihaburis ( Oued = Fgli
s K Ry ¥ s

Pant 0 | fovdual | fHeed | FmY | e Ieage

Sism [Foa
T man) ddeH P
LAE R
1L 0“ 032

w[Thohr11 ME ecis iani o[ RoFIINE dhsIA ICECTR R
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Save GCP points and go to Ortho Engine toolbar and save the project in the OrthoEngine main
panel.

Processing step : : !j\i
|GCP Collection | W
Project saved

Close the image viewer and GCP collection panel.

Select Geometric Correction tool from processing step drop down menu.

%# Rolta OrthoEngine: New Project
File Lkiities Options Help

Processing step

=
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Click 1sttool and open the Mount_Abu.tif file again.

Go to the 3rd tool Schedule geometric correction.

¢ OrthoEngine: New Project
Fie Utlities Options Help

Processing dtep

Select the available image in the dialogue box & keep all other defaults. In corrected image browse

to give an output file name.

& Geometric Corrected Image Production

Avalstie rmage: Images to process

TMourt_Abu: No Urtho

T El i

image nicemation for TMount_Abu
Uncomtected Image Comected Image
Image: DACBSE_Exerc. \1Mourt_Abu b Fie [wum_mw BWI
Status: Model "ow’ Status No aitho geneisted
input charnels: = [AT} News file vell be CREATED

O Channel [ || See 3x 968335 x 290607 St (14027 M) [ shimate)
Uppesleft | 374414200 X | SN200°N Y

[ Apply rput channel selechon 1o al fies
Lowernight [14SE2575°E X[ 14485 5'N v awl
Cetrechen Ophons
Procesung Ophons Processng Stat Tine
| Warkingeache (128 <24 MBytes RAM = Start now

| —  Samplng interval [4 j " Start ot [hivmm)
e Resamping [Maaret -] [ j! j g
pu

o C :J! j

g o

Click Correct Image. Geometric correction progress window will come with task bar.
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& Geometric Correction Progress

Processing image 1Mount_Abu 1of1

Generating Ortho for mnage 1Mount_Aby

Germiatng Ortho for image 1Mount_Abu
Creating o1Mount_Abu pix

&> Geometric Correction Progress

Pracestng mage 530-14-5W_N

Genetabng Oitho for mage S30-14-5W_N

Generating Ortho for mage 530-14.5W_N
Creating D-\Mew Folder\Begiztrabon\geo ti

On completion of the Geometric correction the Geometric correction dialogue box will come again.
Save the project in the OrthoEngine main panel and close OrthoEngine.

Now open the corrected .Pix file on the focus viewer to check the georeference.

Reprojecting data
Reprojection Tool is used to change the projection of any data to another defined projection.

From the Start > Programs list select Rolta Geomatica > Rolta Geomatica. Rolta Geomatica
Toolbar will be open. Click on first tool “Focus” of toolbar to open
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Or

Focus can be invoked from Windows menu, select:

Start > Programs > > Rolta Geomatica > Rolta Focus.

&2 Geomatica Toolbar ¥10.3.0 @@@

&< lmm W B

£ Rolta Focus - Unnamed Project

Fle Edt View Layer Analysis Tooks Help
NESESE= 00 XBE|[o «E@AS [
K-> ~+T //ff B R "R L =~ |23 |XL-T
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Go to File menu and add to select the file which need to be reprojected. For example 45D14 tif

LOVEE Frwe Q =
10N Erwony  Peslice
1< \ocuments., .|
: ) —)
v My Documents
y !
My Conguin
My Nstwirh  Fle nane 1@11 3 Dy
Flaces .
Fles of trpm. M™% - Caresl

Click Open.
File will be displayed in Map Window as shown below.

Q Rolta Fecus - Unnamed Project - Unnamed Map

Fle [t Vew Layer Analyss Took Heb

NS E= 088 XBE /v~ HACCROIPHLONLRF
A2 N-TL W R-%-|Z2-T-[2-8-[X-T % -00-{-S¥

Mscs | Fies | i

“ @) Unnamed Map
= [ Hew Asea
“ZWE s01am123
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In Rolta Focus window, from Tools option select Reprojection tool.

Tools > Reprojection
9 Rolta Focus - Unnamed Project - Unnamed Map
Fle Edt View Layer Analysis NEESS Help

D ﬁ_ﬂ_@_ |E || toorkbm Leary... blo ~HE@® e é

K v b N T 27§ paster coaton.. e8| I-T %
mpchiaa' | Data Merge... 5 S
= &) Unnamed Map | Cloping/Subsetting...
= [ New Area [ _
w2 N 4SD14 G, DI9tEng Tablet ¢
GBS Tod...

Click browse to give the Destination (output) file.

£ Reproject

Browie I Sowce Nie D \CHSE_E wercsse'\Final_CBSE_E seecite_XINE wetcasn_ TS0 14 W
] cemaene

Output formar
[P =] Options: [ ¥ E7

File Selector

Lewer .
Pocel e/
Plel My Documents
Resamoy ©
| Sckects | g'c,
Souncs o
View
MyNetwok  File neme [ -
Filos ol type [~ e =]
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Window also gives information of existing Projection system of the input file.

Boowse, | Scurce HeDACBSE_Eweicne'\Fingd CBSE_Exercite_XINE wetcme_IMSD14 4

Broweze. | Destination HedD \CBSE_E vercae\lepryectinn\est pi

Dutput foemat:

[P P =] Opticns: 7_|

F o Chon E-_u ||'.|j

[Use poostsnes and bounds -

Saoe 22133 Poesls [26550  Lines

Poel Sizee | 00000 0500" X | oa0O000S00" Y

| -] EshMode | KONGAAT DO o
Boaund:  [Geogiahe =]

Upper Left | 72042598500  Long | 24046°54 TS00N  Lat

Lowes Right: | 73001'295000°  Long | 24424'47 2500N  Lat

Peoel Size M 1.33883¢-005 dogroes
Picel Sze Y 1. 38683¢-005 dogrees

Resamping [Neaest _-_l Transfoem Osdes: [Exact v | Samgiing Intervat |4
| Seectabolomes |
Source Lagass

T P ] ] ] s

Su): Contents Not Specif
Au) Channel 2 from D N
u) Channel 3 from D:»
EO)

]

Georeference ssgnen

Naster Georeferenci I

@ | o)

Drop down the menu next to Earth Model & Select UTM in place of Long/Lat & accept. For datum
choose WGS84. Following parameters need to be entered.

° UTM as a Projection
e  WGS 84 as an Earth Model and accept it.
e Zone43asaUTMZone and accept it.

° Row T as a UTM Rows and accept it.
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[ I Sonrce Se [ LESE_Eumecne'Foal CBSE_Emvone INE swone_ DAY

Eocarie |mu§o L8 S e ——
Ourgns ey

fPocr =) Ogmees |

[Use poeisres ardbome: o)
See [2M) Mlm [
Powi Sow | 02000 0%00" X | 0S0TOOKL" Y

B ] emsem | ONGAT GO0 ]

2]

Detfinition)
E

Porch
Upoer Lot [ 72042
Lowas Right [ 73017
PeaiSoax 12000 [D-1¢ - WADE) (US4 NADCON) ([Sh Peul ~
D-13 = MAD2? (USA. NADCON ) (St Peul
PasiSoe 13058% |p 12 - NADE) (USA. MADCON ) (St Lavrence
D-11 - NAD27 (USA. NADCON) (St Lavresce
Ressglrg Newest | D10 - NADE) (DSA. NADCON) (St
D-0% - NADZ? (USA. NADCON) (St
EEETTIEEIIN  [0-05 - NADG) (USA. NADCON) (Alaska
0-07 - NADZ? (USA. M ) (Aloska
Source Lipens D-04 - NAD8) (Camada NTvi) c.n.m]
View [A1 [-0) - NAD2? (Canada NTvi) [Comads
0-02 - (USA. ¥ TeTn] Bous g s

[002 = Mdindan [XEAX FOR Ethiopis. Sudsa] -
o1 rcees | ot |
_I "y T T r...,.(nrﬁ“‘ A T e

Zone 43 as a UTM Zone

Zome 29 - 120 to 6 1A
Zone 30 - 6Wtw 01
Zone 31 - 0CEwte &1
Zone 32 - GHEtw 121
Zone 33 - 12 Eto 181
Zone M - 18 Ew 21
Zone 35 - M Ete 1301}
Zene 3 - I E te I6 1
Zone 37 - 36 Eto 421
Zone 33 - 42 E o 481
Ione 39 - 48 E e S4 1
Zone 40 - S4 E to 601
Ione 41 = &0 E to 66:

Y e | cew |
Row TasaUTM Rows

6 St d8S A
S tod0S
DS ee 25
128w s
dSwile s
16Sta 85

EEEEE R
eroos

SEEE LT

}

iEESEEE=E
-
=]
w
"
=

to 40 N

o S N

odt i
>

et | conce |

2= CIRREL B O P e e s b ) P

i
-
- o

i

a3

4
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After selecting all the parameters, click on Accept button which shows all the layers at the bottom
of same window to select & add to Destination layer.

1] Reproject E|
Browese. . ] Source file:[:ACESE _ExercizetFinal CESE_Ewxercize #IMExercize_ %4501 4 tif

Browze... [ Destination fiIe:iD:"-.EE SE_Ewercizereprojectionitest. pix

Cutput format;

PP _~| Opions: | ?|
| Fepojection Bounds

1L|se pirelz/lines and bounds __:_J

Size: 122193 Pizels [26550  Lines

Pixel Size: 11.3782 » |1.5567 =

1L|Th-1 *i Eaith Model. | [UTH 43T D000 Mnrej

Bounds: {Geographic = |

Upper Left: J?EddE'ES.BEDD"E Long |24d45'54.?5EID"N Lat

Lower Right: ]?3::"]1 '285000°E Lahg ]24d24'4?.EEDD"N Lat

Pisel Sizex: 1.3782 METER
Fixel Size v 1.55671 METER

Fezampling: |Mearest » | Tranzform Order: im "i Sampling Interval: ]4

i~ Source Layers - Destination Lapers -

Vigw A1 ] _SEM ._J_] ] e ]

>ﬁdd>]z

s
le

@7 Reprojsct Cloze
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1] Reproject

Browsze. .. ] Source file:D:ACBSE_ExercizehFinal CBSE_Exercize_#IIA\Ewercize 3445074 tif

Browse... ] Destination file:i [:ACBSE_Esercizehreprojectionttest. pix

Catput format;

1|:-|><:|:-|>< _;] Options; 7']
| Feprojection Bounds

1L|se pixelz/lines and bounds __;r_]

Size: [22193  Pivels [26550  Lires

Pivel Size: |1.3782 ¥ |1.5567 Y

iLITM 'i Earth Model.. | |UTM 43T DOOO Mn:nre1

Bounds: IG eographic __v_l

Upper Left: | 72d42'59.8500°E  Long | 24d46'54.7500°N  Lat

Lower Right: | 73d01'29 5000 Long | 24d24'47 2500"N  Lat

Pinel Size % 1.3782 METER
Pizel Size ™ 1.556¥1 METER

Rezampling: ]Nearest -.-] Tranzform Order: iE:-:au:t ‘_:j Sampling Interval: |4
I i o b
— Source Layers- 1 — Destination Layers -

"-.-"iE-'.-'-.IJ-":"-|| - Select.ﬁ.lli _%J b FlemmfeJ

Contents Hot S

@? Reproject Cloze

Click on the Button reproject.

On clicking reproject process progress monitor will show the process.
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-'9, Reproject

Browse... | Source file:D:ACBSE_Exercise\Final_CBSE_Exercise_XII\Exercise_3\45014.tf

Browse... | Destination file:| D:\CBSE _Exercise\ieprojectionMest pix

Output format:

—~| Options: | ?_I

Reprojection Bounds

[Use pixels/lines and bounds

Size: |22193  Pinels [26550  Lines
Pixel Size: [1.3782 % |1.5567 Y
[UTM™ ~| EathModel.. | [UTM 43T DOOO

Bounds: | Q Progress Monitor
Upper Left:

Repiojecting...
Lower Right:
Pixel Size X 1

Pixel Size Y: 1 Stop |
Resampling: INealest v| Transform Order: IExact _;l Sampling Interval |4

Selectable Layers

— Source Layers 1 Destination Layers
View JAl | SelectAl :,ﬂ Remove | Select Al

Contents Not Spec [ 8u]: Contents Not Specif
' dial Ly ]

Channel 2 from D:\ 2 [ Bu]: Channel 2 from D:\
[ 8Bu] Channel 3 from D:N

Georefesrence segnen [GEQ]: Georeference segmnen
Master Georeferenci Master Georeferenci

ﬂ' Heproject Close

Using this function we can re-project georeferenced Raster as well as Vector data to other projection

system.
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Subset Creation

Subsetting data are effective methods working with large data sets. By working with small
representative areas, you can reduce processing times or you can use file subsets to test an

image process.
To create clipping of Subsetting:

Start > Programs > Rolta Geomatica > Rolta Geomatica. Open a new project in Geomatica
Focus.

e' Set Program Access and Defaults

) Unnstal *
P roe Cho Manager

B roraeast |
B roka ALY

=%
>
w
=
o
o
=
=

Add image for example Mount_Abu.tif to the project by using file menu

File > Open > Mount_Abu.tif

f Re

aia Focin - Subseltings. gpr - Unnamod Map

Fin LR Vww Laywr Rodts Todks e
leddrR evo2 X ««EHOcEHCEHL0ENR-

Kb 8T %o R-R0e|2-F-|2-B-1T-T-% -0f -2t~ R
Moo | i |

gy

S P A a1 23

'1 1
Sesie 25 (i) [ w [ Thea o Jegiriates [CRECECTRH

‘4 stan £ pn Gt
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Procedure
Go to Tools menu, select Clipping / Subsetting, which displays a window to select clipping/subsetting
options. The clipping option of Geomatica Prime is shown below,

e  User-entered-coordinates.

e  Selectafile.

e  Selectaclip layer.

e  Selecta Named-Region.

° Select a Script-Subset file.

. Use current view.

Below method explains how to subset the input data by Clip Layer method.

1.  Goto New area, right click & then click on New Vector Layer.
2.  Choose whole polygon option in layer type.
3. Click OK.

1 Rolla Fecus - Subsetiings.gpr - Unnamud Map

DSBS E» 0E 8 Xk v-EHEdeoRUE,0E NP
A>T AR |2-5-2-31-T-%-0f -8 - &%
lilwlt‘ml

= ) Usnamed Map
= [ New Arca
Wi % IMount_Abutd 123
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Save the whole polygon. Right click on whole polygon, a New Item Detached window will open.

Click on Browse option & enter output file name and path then save.

Create a polygon on image: Go to view, Toolbar & click on editing toolbar. Select polygon layer as

shown below:

2 Ralta Foeus Subsettings.gpr - Unnamed Map
Fie EdR View Layer Analysis Tools Help

NS E= oo xbiEklvorHAaecQUB iy B i F-

;i"l A T2 -8 -+-2-7~-&2-m-|T- 'l‘v‘.‘;-orv;,‘.ﬁtvg:é‘%._g
“mlﬂul
a8 QUMdHn

= [ Hew Atea

=@ W& subset] pix2. Now Whole Pol:
Fl K Mot Abutt123

< | i |

Scale 268,000 | w [ 7204145, 37€ 2404013 02N |0 slacted

; 4 Slart ;’: Folta Geomatica Tool

For clipping of this part of image

Follow the following steps :

(i) Firstselect the polygon.

(i) Then go to Tools, Clipping/Subsetting. Awindow named clipping Subsetting will appear, fill all

the required parameters and click on Clip.
(iif) A window progress monitor will open, which is showing the progress of the clipping activity.

(iv) To verify the output file use the file menu and add the clipped file into project.
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Output:

0

& Rolta Focus - Subsettings.gpr - Unnamed Map

Fie Edt Vew Laver Analyss Took Help
NSESE« a8 XbE(«~ HAeoRTE iy 0 11 -
N+ O-T Z-WE-2-+-[2-7-a-8-[1- T % -0-5-S8

Mage | i |

= @) Unnomed Mag
= Now Asea
0 S st pic 2 New Wik Pobrgen |
LB R, [ Subisct_oulpell pin-1.2_3
O xF5 Woare Abutl1.23

] | 1|
| |

[Sese 30 000 [ors  w[72a2 20 2ade0raz am [A-236: 48E: 20

Creating subset using Select a Named-Region method:

For this method first we need to create Named-Regions. For that from View menu in main toolbar,
select Named-Region as shown below:

£ Rolia Focus - Subsettings.gpr - Unnamed Map

Fie Eor O Layer Analysis Took Help
e gLl HOaeeCE HoOo R R
(x| » - 2-4-lz-7-|a-m-[T - T-8-0r-20- @i

| J i |
ke 208,000 [ [Fdai 12 ot sdaaiaz a0 TR 236G 480 20

4 start £ Prkea Ge ar
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Select any area of image which you want to create as one region.

. Folta Focus - Subsettings. g - Unnsmed bap

DEHS E= oSN hil v - HAecRUCELOMmP-
- =T Z-WO-N-4-(2-7 -|2-W-[T- T-{%- -of-52- /P

Maps | Faee |

= @7 Unnamed Mag
= [ Mow Aiva
g I IMoun_AbunE 1,23

! Mamed Hegions

.| J i |

-
410,000 W10 [ 726050 60 2aqT N [A%ac 1408140

Open Named-Region window, add and rename it as per your choice. For example.

N_A,N_B,N_C,N_D.

DS« o8 x hb v -RAecRoE iy 0 i F-
k- » L-r'Tﬁ"@G'_ﬁj% =
l-llmlﬂn| 2
- 9ﬂn.-::
i x P I Meunt_Abu #:1,2,3
0 Named Region
@7 Urvasnd Map
ElE Hewdsea
= [
® WA
+I_I
| _ox | _cwou |
wl |
'm'm R 9 GesB113
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Then go to Tools in main toolbar & select Clipping/Subsetting tool after creating regions as per your
requirement. Clipping/Subsetting window will appear. Give current image as input & enter output
file name. Definition Method will be Named-Region. Give any Named-Region which you created
earlier. For ex. N_A, N_B. Click on clip and it will show progress monitor process.

0. Ralls Focis - Subseitings.gps - Unnomed Map

0. Clipping/Subsetting
lrgnd Dedre chpregon

e | D\ Mot _Abu i =] Bowe | o thod: [Seest d Fiepo Bl

= @7 Unnomed Mol Lalable Layerr
= EIIWM-I

s 2 2B R

R 1 BU) Cortents Mo Specied

R 20U Cortmeits Mok Speciied

R 318U Corderts Mot Specfd

Mops | Fise |

0 Progress Manitor

sl

DClutges
Fle  C\Dicuments and S stingsusanss nar\Desk hopisu ¥ | um.|
Fomas [B 1 perl =] opons |

lesakcabon VakaslAppled 1o o iasten] [0 e The
¥ 5at 2 No Data Vakse

]|

[Sese 170000 S v T2MTIESE JeaTIg BN R 4351828, 46

Output:

L Ralta Focus - Subseltings.gor - Unnamed kagp

File 63 Vew Layer Aralyss Tooks Hel

& E« oo b HEeocECEL,0FHLFR-

LI NeT - 222 a-m- T TR0t
Mage | Fies | = '

= &) Umnamed Map

:-‘-:mumnn

5 VB Nemed_Fogons2 pic T,
=@ P Homed Pegons pic| 23
B0 %F 1Mo A1 23

«l | |
- |
Sesie P30 » [TRETG e 24001 [ERA G BN
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Exercise-2

Aim: To create the GIS Data
1.  To Extract the point, line and polygon features
2. ToBuild the topology
3. To Build the various queries

Required Data sets
1. Images- 45D14.tif (registered)

Software Used:
Rolta Geomatica Prime Software

Creation of Vector data
. First we need to open Rolta Geomatica.

e  Geomatica Focus will open automatically.

@‘ Sat Program Access and Defauks

) Uninstal »
D rota Chip Manager
B Rodtagast
B RoltaFLY!
) Accessories b poka Focus
- . ."j} Ousthonck, Exguress ;’: Folts Gacmatica
5 | |4 Documents * 5] OpenOffice.cegd.l b3 Rota Geomatia Help
7 E; , |G Geciedia Professionsl 5] Rea GaoRascter Matsdats Mapper
o — ) Ufantiew » |55 Rolta Modsler
IE s Seach MG Foka Geomatics s Rokta CrtheEngine
- ') Help and Suppoit
d
H =7 mn
=

2: Rolta Geomatica Toolbar ¥10.3.2 g@@

=

f &=
X =3
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Add the registered tif (45D14.tif) to the project for digitization through open option from File menu.
Save the project with proper name.

You can create a new empty vector layer to use digitized map information, break your map into
different layers with specific geographical information, or when you want to create vectors on top of
an image in the view pane. Add the layers like Point, Line, Polygon and text with option of topological
Line and Polygon options.

8 Rolta Focus - Dightization_process.got - Mount kb
Fe D& Wew Lae ddis Teok Heb

IS« @bl v FHOescloBLOoMUP-
N = =T //.w-'- i le-A-T-T-%-0n-n-FE

wm | s |

[ TR [a%  wlmaniss sanm i iR 5 10 0 168

Right click the new area & click on new vector layer.

€ New Vector Layer

| Layer Type
" Unstuctured
" Whole Polygon

" Line
" Topological Polygon

-~ Georeferencing

& Use Area Georeferencing
" Use Layet Georeferencing | 45D10111,2.3 ~]
" User - entered

@7 0K Cancel




Practical Manual Geospatial Technology - Class XlI

Select Topological Line, Point and Topological Polygon from new vectorlayer to add to map window.
Rename the layers as required.

0 n

& fAolta lNocus - Diglticatlon_process gpe - Mount Abu
Fle £t Vesr Loe  Sndys

Took Help
NSHSE= onS XL v - HEA®S QE@ > OB R-
kb (WD G-+ |-/ -2-W-|L- T-S-0 -5t - @58

b | s | N I

= @ Moumt Abu
= [ Wow deaa
e B
SN FOTTERE

|Geake 7250 [0z o[ Faarmieos Mas mn 10 srdne et

After adding the layer to map window we need to select line layer from New Shapes

Capture roads, streams as line features, Water bodies, Ponds as area features. Temples, Buildings
as Point features from the image

2 Rolta Focus - Digitiratian process.gpr - Maint Abs
Fla E3 Vaw Live Aalyis Toos b

DB E=E=~ovEBaXBE v - mm@l-»@c'wom,.m
k- NvT‘?-‘-%Eva:::--F-&v."TQ m-T-T-%
Nm‘|Fh:’ . =z =

em |
=ty fmbygon
= [ O Aecnge
=3 Elprn
#| 2 Taace

W [ Voo hages
Ficale: 2500

[z e[ e aess 2w
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Output results will look like as in given below window:

O Rolla Focus - Dighization.gpr - Moun_Aby

Fie Ede View Layer Anslyss Took Hep

NFEdéE= oasgXbilk «v~EHoaecQUE:L0EH F-
k-r V-T2 R-20-2-5-2-83-|1-T- /-0 -10- @

Z
Mg | Fies |

Boumday iy T Boundary

g g bk e | bk

i B Lo Madcs sh 1 Laend_ M

i BT Lo Fosteet thy 1 L Foabans
F Sy W Body S| Wakel_Body

Here we unchecked & hide our image

for the purpose of better view of the
vecter layars,

| I_b_l,_.iI
bl

|Seale 2000 |

i)
|
[ e seannim RS

n

= (hghlvatien gpr  Wown
e [ Ve

Laper  Atalyws ook Help

OSHAR~ 0B XRb -~ HAccEBLOBUNER 00
R-pr v-TZ-PR-28-+:2-" =|2-W-|T-T-%-MN-F-F®
I-'rh.|
Ot_;—a_ah
. ﬁ- ,.B‘*’
- .
= qﬂ
e EL- L
e
Copy L Ty
B ]
oy .mw
. e r—
@ Une rna Comimm g
e " U L mmbin iy

R et
ety
hare we will add vector

Rayes's by right chching our
new areds & will salect any
lwyer type

e <3

i

-
T T &0

0z w|necasx xavams

1
]

Editing of Features: We can edit the features by selecting the Editing tool, if any corrections required.
First select the feature & click on the vector editing tool to modify the existing / created feature.
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DSHSE~ 0o@XRD v - MAcoROD L, 0MIi -
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B G e ek e | W By
€ sasPage
s M eorawrid

1 0| 1
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Use Vector Editing tool to modify the existing vector information. Some of the vector editing tools
are shown below:

K Find m Close Shape 1 Vs Mispoint
- Raserne
o v w  Mror Tooks ’ Meut Verte
AR Asaversces
{JB o G) v  Rotation Tooks Pl enavens
Une®otygon
Broas % mn
L ssmunran @ UrePoygen
Wermcen
Py
,K Extend jq Ve
0O ssorugiiim 4 Previcus Vertes

Building Topology

After creating and editing the vector data the topological errors need to be corrected. The procedure
to do this task is define here.

| 28 2
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n Digtiation gpr  Bow
Fle G Ve Lapw desln Teok el

DSHaR~ 0o XRAL - HMACCHOBLOMUR-
k- v-T Z-Po-28-2-L--2-2-|1-T-/-%-{2a- %
St | P | Mow we will crests Topplogicsl
map, for that we need to find the
"'5':_-":“ errors & then need 1o comest

hose Hrors.
ol G niteg Pe ) ity

2 G;un—- L AR T

W AL Lres Fosom #p | Lins fosan
sl B v bty pet ow bt

Al ]2

] I w0 s Jeare N Finena s

Go to Tools menu and select the algorithm library
Find & Open VECCLEAN Algorithm.

9, Algorithm Librarian - VECCLEAN

™ SMBOYLE : Boyle mmmwmu—l
5 SMCHAIKEN ; Chaken smoothing on aVec
5 SMMCMASTER : McMaster smoothing on 3
3 SMSPEC : Smooth Spectra
5 SOLARZAZ : Solar Zenith and Azeth Angl
[ SPZAT : Convert 3 Spectrum to a Radiomeh
[ sP25P: Spectial Libeary Refoemal
[ SPCONVP : Convolve Spectra with Respon:
[ SPLREG : Scatter plot Linear Regression Ec
[ SPUNMIX : Spechal Linear Unimiing
™ SRTOGR - Slant Range to Ground Range C
™ 557 : Sea Suface Temperature from AVHR
53 STAMPIOIN : Rastes lapers vl be overtape:
] STATJPL: Pnt Statistic for Polarmetrc Dat
=] STDUPL: Create Seven Standard Images
57 STE : Stereo Image Pax from Elevation Dats
[ STGBIG : Radx Image Regisration (Big]
y | o

Cleans an arc Layer

@7

Selected Algorthm
m
N

_Cose |

© Find Algorithm

Find what ﬁ

¥ Match algoethm name

[T Maich algoathe descrphion using ary kepword
[™ Match algothm descrption using all kegwords
[~ Wiap arourd

We need to set the parameters (Tolerance) for Overshoot, Undershoot, Merge, Break, Remove

Nodes and weed under the Input Params 1.
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Set the parameters for the VECCLEAN algorithm as shown below and click Run. Check the log for
Successfully completion of process.

n

9 VECCLEAN Module Control Panel [ 2]5<] @ 8 vicoLean module Control Panel
VECCLEAN VECCLEAN
—_
Cleans an arc Laper - Cleans an arc Laver
Files Ilm.chm‘l] Log | File MP"‘"“‘ILW I
Input Ports D e [
Browse
2 I
+ N e o U JOver Shoot (~3
+ R R e ] —
o Shool Tolerance [s
J Mege g
@ |
Break ot Intersections =
) FRemove Pseudo Hodes 1
b DOutput Vector Type rLla: _g-j
Olutpet Ports
Brovee I
=& Dutput Cleansd Vectors
1 Viewes
& C \Program Fles\Foks Geomaticatused\Uritied p
<] | ]
@?] Fiun | Clote I @?I Run I Clote

Results will display corrected topological errors like undershoot and overshoots in the Map Window.

C Relta facen Digllration gpv  Mawst_Abw

P D Ve L Aesves ek Fel

DSHSR~ ¢voR XRE v -HAseHoB 0B P-
L ,;‘1-/.:{._':,.,’._-_:.-.\-._:_ « O '-_l.'l...'-,-."'_'
s | Pl | /S /f -
“ ) Mt b /.!/
1 e Aena
sl & Bordey e | B | |
S T
%K D
\\‘ N\
N
—\ e |

s *
'DDD

= r ) v}
.
- p——— -

pe—— T — 1
[rem 1 rm » [ e A Te—— ————y

0 .

Thematic Map Creation

After creating, editing and correcting the topological errors, the data is ready to generate thematic
map. Right click on feature & select Representation Editor. Choose Edit style and define the primitive
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option (Polygon fill for Area Feature, Line Solid/Dash/Dotted for Linear Features) and define the

color as per requirement to depict the thematic map. Given below figure shows the thematic layer
for buildings as Polygon and Road as Linear.

e dewiven  Tank el
DSBSE~ovaBXRE - FHOecloBLO0E: -
kA b 7T - B-28-22-]2-5-2-3-|1-T-/-®-0-B
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T s (!
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O %N U
(- |
o
O 0 ED DDUD
pboo CID
oug oo
0 =
] O
a
&
] o
el

[T

e

DEHS E ~

OB XR[E -

N-F B-T -8 & -22-%
s | s |

«EHE® e

.'.OE]?;OB‘..W'

‘R-A-|X-T+/

P

[ AT ST
) e s
o %
o 4 sas
O & lews
ve Ve
£

oo

fTewm DD ] w[ MO N A XN

o
T —

In case of Point Features Choose Edit style & define the primitive option as Point Symbol. Now in

SymbolID choose pre-defined / customed symbols for Point Features. Like Temple symbol for
Temple features.
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Query

A query searches and selects records that correspond to a set of criteria that you define. There are
two types of query: Spatial query & Attribute query. With the help of query, we can highlight the layer
of our interest. For example if we have 10 to 15 buildings having different names, we can find &
highlight the building of specific properties based on its attribute data.

Example 1:

1. Open a new unnamed project. Add all the vector layers into it and save it.

e ——— o
fedET=eaxhip -~ EHdeobHcEBLOoOR IR
N-b =T Z-o-B-2-2-T- 8- 23-|L-T/ -0-C-BR

Wogn | i |

*| - I

[Fese 1m0 fem  w[raewn 2w i 7 i

2. Open the attribute of the vector layer by right clicking on the layer.
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Attribute Manager Dialogue box will open.

Here we have buildings name with Type A, B, C, D etc.

If you want to see all the buildings with Type A, then highlight any one of them from the map.
Go to Spatial Query window & select query by example.

Query by example dialogue box will open; Select Name in Attributes box and Attribute
Value as per requirement (For Example A to display all the Buildings Naming with A
Attributes).

N o o A~ oW

£ Query by Example - building : building

New statemact

[Maeme = & AND i’
Iregmat
Coore |
Rermorve

@? Save | SaveAs | ok | Conce dochi |

8. Then click on Add & Apply & OK.
9.  Now all the building with type A gets highlighted.

B UR P Laew bbb D
DFHSS~0vnB X v HACcHIBLOBIF-
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»
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Example 2: Let’s find Temple with the name “Dilwara Jain Temple”
1. Right click on Temple layer.
Open the attribute of the vector layer by right clicking on the layer.

Attribute Manager Dialogue box will open.

WD

Suppose if we want to see the Temple with the name “Dilwara Jain temple”, go to Spatial
Query window & select query by example.
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Query by example dialogue box will open; Select Name in Attributes box and Attribute
Value as per requirement.

Set attribute as name, select Dilwara Jain temple in Entry List.
Then click on Add & Apply & OK
Now Dilwara Jain Temple will get highlighted.

© Attribute Manager: Termple abp - 1 [VIC] Land_ Markaland_Marks
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Similarly, if we want to find out the lake area equal to 2642.42, we can build query based on area
from Mount Abu map. Select Water Body to build the query as below:

Layer dit Yew fecord Feld Tools Help

B R« ~ | B&E

ShapelD 101 | Type
| 0 1 MNikki Laks
1 2.4 _Lake
2 38_Lake

= 3 Records | 1 of B Fislds

50698 .304
188449 31 = AMD

< >

Entis i_inrl

My statement:
|tsms = 26452 042 AND

lﬂ save | saveas | ok | cawel | spew | _
. Select area as attribute and attribute value from entry list, add it in new statement, click
on apply & OK.
° As result we can see the lake equal to 26462.042.
Result:
DSH@E~ oD@ XD + - MAGGLUODLOMI P
k-0 V-T2 Pm8-20.2-5:[2-3-1-T-/-¥-Ct-B®
s | | =
[ ALyt
i S
i
.l e [ —
[l = 5m M T Y LT
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Exercise-3

Aim: To understand and perform the Classification for Satellite Imagery
1.  To perform Unsupervised Classification
2.  To perform Supervised Classification
3.  To know Histogram Modification
4. Toenhance the image by spatial filtering

Required Datasets
Images - Mount_Abu_Reg.tif (registered)

Software Used:
Rolta Geomatica Prime Software

Unsupervised Classification

From the Start > Programs list select Rolta Geomatica > Rolta Geomatica. Rolta Geomatica
Toolbar & Rolta Focus will be open.

¥, Geomatica Toolbar ¥10.3.0 <]
t —

— | (Boo o
=4 i W
£ Rolta Focus - Unnamed Project

{File Edt View Layer Analysis Tools Help

PSS E= oS XDl w - FAD Sk
N-r v T 40228 T-T
MapleilesI -
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Go to Analysis > Image Classification > Unsupervised Classification.

Open Mount_Abu_Reg.tif Raster file in to PIX format.

!\, Rolla Focus - Unnamed Project

DR &l
= = Atmospherk Correction....
X .‘ s T Spectrs Extraction
Maps | Fios | ALRLEM Editing. .
Buffer...

After file will open, it displays Session Selection window where we can create a new session

DFEd e 008 XD v~ EHaeoEs i, 0 mLFE.
A - E-T J’ﬁ" Q- RB-N-|L-Z-2-3-X-T-/-0-¢{&H

.u-u|nm|

0 Session Selection

8 Session Selection

Sessions available: |

@2 o | _comel | Newsession.| Fie. ||

Create new session
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On choosing New Session, the new Session Configuration window will open. Here we need to
configure the parameters:

° In the Description box, type Unsupervised Session.
e Don’tchange the Red, Green, and blue color values.
° Using Add layer button add 3 more layers (Max. Limit of adding layers is 30).

° In the Input Channels column, select channels 1 to 6.

° In the Output Channel column, select channel 7. This channel will store Output
classification results.

] Click OK.
6 Session Configuration {:____H_Eu”gl
Input | Olutpest
Elwrgl Red |Greenl Blse Image Channels
1 | w 0SOCT04060214-5245_R1C1-052513943010_01_
2 W 0SOCTO4060214-52AS R1C1-052513943010_01_
3 w 0S0CT04060214-52A45 R1C1-052513943010_01_
K3 | Ll
8 Session Configuration [- [B](X]
TP © Add Image Channels to: 050CT040... | X|
. 1 052513%43010_01_
v Channel types: Existing: Earelitoadd | £052513943010_01
vl bt 2 — -052513943010_01_
16 bit signed 0 =
: ]
16 bit unsigned 3 -
: =1
32 bit real 0 =4
,’v';'? | |
£ Progress Monitor E] LI
Adding 2 signed 16 bit channels... Sessions... |
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£ Session Configuration

Description: | Add Layer...
Input | Dutput
Charnel g l_Glearl Blue IClmnne&Ch lion Chariook
1 : | v 0SOCT04060214-52AS R1C1-052513943010_01_
2 | v : v 050CT04060214-5245 R1C1-052513943010_01_
3 v | v 050CT04060214-52AS_R1C1-052513943010_01_
4 | v focus Empty
5 v’ : |focus :Empty
& v focus Empty
7 ¥ | v lfocus :Empty
A |
@?I 0K | Cancel Reset | Sessions... I

New layers will be created. Click OK to close the window.

Now Unsupervised Classification window appears where we can set the parameter like Number of
Output Classes, lteration value etc. Click Ok to run the process.

© Unsupervised Classification

Algorithm: K-Means parameters:
 KMeans Parameter Yalue il
(" Fuzzy K-Means Max Class 16 J
€ lsdDats Maxterstion 16
Min Threshold | 0.010000
bl s © mremdim C i DCT AL LI
Classification Options

v Showrepot [ Savesignalures [ Create PCT

Use bitmap as mask: INone vl
TT—

Progress bar will show the progress of classification.

1] Progress Monitor

Classifying

Stop
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On completion of process, the Progress Monitor will close. Classification Report will open and the
classified image displays in the Focus view area.

£ Classification Report r. |f_ﬂ|ﬁi|
Tames: 11:12 11-May-11 A~
File: D ~alpana_150411~052513943010_01~052513943010_01_F001_FPAN~050C]
Classification Algorithm: E-Means Unsupervised
Classification Input Channels: 1,23, 15,56
Classification Result Channel: 7
Humber of Clusters: 16
Cluster Fixels Hean 5td Dev
{ 1) 2551118 0.Q00le 0.01332
0 01614 1.21759
0.02010 1.51001
0. 0ooo0 0.00100
0 ooooo 0_poioo
0. 00000 0.00100
{ 2) 42372585 79.235628 28.39214
221 70409 24 47589
174 42898 11.27710
0. 00000 0. 00100
0 00000 0.00100
0 0Dooo 0.00100
{ 3) 9482405 151 11570 18.25371
289 .02172 17.93089
202 48554 7.51030
0 goooo 0_ooioo
0 00000 0.00100
0 00000 0. 00100
{ 4) 23431550 202 84391 15 82906 o
< >
!ggj Save I Close I

Image Before Classification:

Fle ER Vew Loyer dodpin Took Felp
fSHSE= oo xbivHAecROAL0BLR-
k- &.-T Z-B 080 2L-5- =l ]

| e |

B Classifiation Map

Hew diea
= [ Classicaon Matalaget
o0 3

c@ B E0CTOMGCTA SIS FA0T 053513005

) OO0 T 0406800 85 245 A 01084
) 0s0CT 04060045 245_R 20T 05
) 050CT 40600145245 _R2C1-052
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Output of Classified Image:

Fl Bt Wew Lt Anslris Halp

LB & = blﬂ@% “'&Z‘ L uHm@:e@@luemuﬂﬂ
N - =

» m-T 2-8E &
Mqu]m-|
Clanudscalion Mag

= (3 Mew Asna .
@ E Cisnbcation Meeal s

Supervised Classification

From the Start > Programs list select Rolta Geomatica > Rolta Geomatica. Rolta Geomatica
Toolbar & Rolta Focus will be open.

. Geomatica Toolbar V10.3.0 (=3

£ Rolta Focus - Unnamed Project

mmmtmmmdsm

(SH&E=en8Xbblo~HAs ok
h"’"'-'T f/:r-:"rf'\ 9_‘Q_?Q|i _‘.._‘.|£',;:;'___'_'T
Meps | Fies |
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Go to Analysis > Image Classification > Supervised classification

Open Mount_Abu_Reg.tif Raster file in to PIX format.

AT S AL U M my T

After file will open, it displays Session Selection window where we can create a new session. Click
on new session, and create new session

DEBde=»0B@ 2 bv iAvweRr P, 0MUE-
N> 2T Z-Po-8-2-12-T-2-2-1-T-/-¥-01-"®
e | Fies |
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£ Session Selection FZI

0 ' Ts )

Ried G«J mlmm oo Coaeed 0% Crarrek

1 ' | | | | IDATA_Inage tif:1,2.3

r 28 | |y | | | | {DATA Inage t3f:1,.2.3

3 | | ¥ | | |DATA_Insge tif:1 2 1
— 1 ! ! [focus  Ewmpty
=gy | | ] | | (focus  Enpty

gl | | | ! | (focus Expty

A | | | _ | | K-Means Uns.perveed
A 2
ﬂ | coxe | | sessore_|
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On choosing New Session, the new Session Configuration window will open.
In the Description box, type Supervised Classification.
. Beside the Description box, click Add Layer.

e  TheAddImage Channels window opens.

e  Add two 8-bit channels (First channel will contain training sites; the second will contain
the supervised classification result)

° Click Add. The channels will be added to the .pix file.

Description: | Add Layer...
Input | Training| Output

Channed Red Erea'l Blue | CI sl it IImagnChamels

K4 | | _|band 1

2 v | band 2

3 v band 3

4 | band 4

5 1 (- | |band S

6 i band 7

7 ' K-Means Unsupervised .

8 Aggregation result from Channel 7
A >
@?I oK Cancel Reset Sessions...

e  Selectchannel 1to 4 as Input channels, 5th as Training channel and Channel 7th will be
for Output. After configuring click OK.

Q Progress Monitor

Adding 2 unsigned 8 bit channels. ..

The Session Configuration window will close and the training site editor window will be open to
classify the new required classes as well as their colors.
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Click on class option of Training Site Editor window to add new class and assign desired color and
name.

JrJBl en&i“)mnﬂwmmaﬁﬁaho!ﬁ::ﬂ-
L"?"f e’;f-ﬁc--:: R-|d-=- SRR PAL B AE b
vaer Ae . L e Sy . - %

ML) RPN NOCT S T M _NOR
« Pran

Y, Teainiog Sile £ diter

vl [ty thasiete] U muad
J00 1
e 10
!i:- 100
v, W
300 100

After editing, save all the Classes and close Training Site Editor

Right click on Map Window legend entry & select Run Classification. Supervised Classification
window will open, set the parameters as desired and click Ok.
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Qi\‘ahﬂum Unnamed Project  Closification bap
Fe (X Vew low Aavis Tock Wb

NS E=0B8 XD veHA
A2 Q-TH-Wo-28-00:2-7
Mage | Fies | it

= @) Caniication Map
< [ New Avea

U0 ey

o2 N oocromsmn  Reeme
2 [osu Far—

£ 1.8

g Supervised Classification

Riypeten
* Puslepged ¥ Wi M L slhood ae b beni of
" Mewoun Detwrce
 Mamun Lkelbood

Claesic ston Ogtor
¥ Sowmpat @ Semognbues [T Coesie PCT

s
L2

Progress bar will come to show progress of process and generates the Classification report. On
completion of process a Classified Raster data will be open in Focus window.

Save the file by selecting desired output format and name.
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Output after Classification
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On completion of process, the Progress Monitor will close. Classification Report will open and the
classified image displays in the Focus view area.

9§ Classification Report

Timne: 16:06 1l1-May-11 -~
File: C:“\Temp“052513943010_01_FP002_PSH-050CTO4060214-52AS_R2C1-05251394301
Classification Algoritha Haximum Likelihood
Classification Input Channels 1,2.3.4,5.6.8
Classification Training Channel 9
Classification Result Channel 10

Hane Code Pixels %Inage Thres Bias
Vater_body 1 2453996 7.02 3.00 1.00
Road 2 3965953 11.34 3.00 1.00
Agreeculture_ 3 8515576 24.35 3.00 1.00
Dry_Land 4 7756464 22.18 J.00 1.00
Trees 8 12272999 35.10 3.00 1.00

NULL 0 o 0.00

Total 34964988 100.00

CONFUSION MATRIX

Areas —Percent Pixels Classified by Code
Name Code Pixels 1 2 3 4 s
Vater_body 1 160568 95 .85 0.00 1.06 2.17 0.92
Road 2 4413 000 9597 000 403 0.00
Agreeculture_ 3 7554 1581 0.00 93 24 0 08 5.18
Dry_Land 4 11782 2.42 1.38 0.11 94.11 1.98
Trees s 2093 000 0.10 3.39 0.9 95.5% v

< b

@1 _Swe | _oow |




Image Enhancement

Procedure
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Start > Programs > Rolta Geomatica > Rolta Geomatica. Open a new project in Geomatica

Focus.

WS windows Catalog

ﬂ Windows Update

Windows XP F’ro.fe.';':.t;:ion::ll

i4 start

@ Set Program Access and Defaults

/@) Uninstal

P Rolta Chip Manager
B FokaEas]

5 RokaFLY!
v 1 Roka Foous

Rolta Geomatica

i) Accessones

[5) Outlook Expeess

¥ | 5| OpenOffice.org3.1

, ) Geabedia Professional
) fanview

b
b 3) Rolta Geomatica Help
» 2] Roka GeoRaster Metadsta Mapper
b5 Rolta Modeler

Add existing raster file to the project by using file menu

Ewmmmrmw

[_'] e Propoct

H
Save Project s
ity

et Dara

LOACES_Lxmroes¥ONAL_T V.o
SAOGCESE Dyverns . FTNAL T 1 V.qor
30 \Docunenis. s _area_gnd gor
1

£
>

Exx

BN DB v Ay oA n L, 0nNE-
-2 2T R-B LT /¥t D

Lock in [ L) OB9712843000_00_FORY_Pel - =M O
= HNOW210S0YIE-PRAS 0SS FMA010_0t_POOY
_.b B MOV DEES06-P2AS-0SI5E FHO0L0_0L_PO01 IMD
My Rlecent 9 3000V21 060935 FRAS-DSS1 FHI0LO_{IL_POD1 558
9““_‘""" B 1000 L D0V P 2AS-S251 FHI010_0L_PO0] TL
La ] $OMCHE 1 DEDR0E-P2AS-0SIS] FMI0L0_DL_PONI_README
] 10NN | DEDISOR-PRAS R EC1-05251 394 3010_01_POOL
Devhioe HONOWT | DEOTE-PRAS R ECZ-DEIS10S4I010_01_POOt
_,J 2] 10OV | DEOSOG-PRAS_RIC2-OBSIIMI0IC_D1_POOL
L] st
My Docurverds |
My Comgnter
My otrch.  Fle name [ oo eas_Rory 05251 13080 %)
Places
Fies o \our [ P ) ~| Coaeml |
Flermone Data. ] Choose Deectony 5 Melp
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Then go to Map view window, right click on the layer in legend window. .

Select enhance to maximize the various options.
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£ Folla Fecun  Unramed Preject  Unsamed Map
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Enhancements make the image on the screen clearer and easier to interpret without changing the
values in the image file. The following section describes the available enhancement options.

None: This setting applies linear stretch or a linear enhancement to other data types using their
pixel values. The stretch is applied using only those pixels displayed in the viewer. With this option
we can also remove prior applied enhancement from the image.
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Linear: Uniformly stretches the minimum and maximum values in the image over the entire available
output display range to enhance the overall differences in gray levels in the image.

B Retta Foces - Unnamed Preject - Unnamed Map

Fia Tt Ve Lsye Analves Tock FMelp
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Root: Compresses the range of higher values (brightness) and expands the range of lower values
(darkness) so you can distinguish more detail in darker areas of an image while still retaining some
detail in the brighter areas.
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Adaptive: Combines the benefits of Equalization and Linear enhancements resulting in a more
natural display than Equalization while effectively compensating for outliers.

L Rolta focus Unnared Project  Unnamed Map
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Equalize: Distributes the values equally over the entire output display range resulting in an almost
uniform histogram. This enhancement is effective in exposing details in the higher values (brightness)
and lower values (darkness), but causes less contrast in the middle values.
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Infrequency : Assigns the values that occur the least frequently in the image to the range of higher
values (brightness) in the histogram so finer details become brighter.
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Tail Trim (toggle): Omits the upper and lower 2 percent of the image histogram to remove outliers
in the upper and lower part of the pixel range. Tail Trim uses a 2 percent margin by default, but you
can adjust the amount of tail trim from 1 to 5 percent with set Trim percentage.

Exclude Min/Max (toqgle): Disregards the lowest and the highest value in the image histogram
before applying the Tail Trim.
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After applying the settings click on Save As menu to save enhanced data orimages.

o8(=1]c9

Layer: 10NOV21060336-P24S_R2C1-052513343010_01_PO01.TIF:1. { bandlist= [ 1. ]}

Output
File: hd Browse..l
Format: |PTX [ pet) =] options...|

Layer: | 10NOV21060936-P245_R2C1-052513343010_01_P001.TIF:1. { bandLi = | Propetlias...l

27| | concet |

Enter the output detail using browse button to save in desired location. Choose desired output
format by drop down arrow in Format option. Click on properties button to define Output type &
scaling in Output Layer Properties.

©Q Output Layer Properties B

Output Type: [16Bt Unsgned |

Scaing  [NONE -]
Enhancement
Outpet Lookup Table: | None >l
=

@7 OKIWI

© Output Layer Properties @]

Output Type |1SBiUmumad -I
Scaling [NONE -1

Enhancement
Output Lockup Table: | New Lager =l

W Save as delault lookup table Nore

@7 OK | Camcel |

Select New layer from Output look up Table, and save the default lookup table. Click Ok to save.

Inpet
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Spatial Filter
Spatial filtering is defined by:

(1)Aneighborhood; (2) An operation that is performed on the pixels inside the neighborhood
Spatial filter will be used to get more clarity and sharpness on the images.

Procedure

Go to map view window select the open layer and right click on it. Select the filter option.

£ Rolta Foces - Unnamed Project Unnamed Map

Fie IR Vew Layer Aralyss Tooks Meip

DSBSRE= 0B XRBE v HACCHOBL,OER-
AK=h N=T (_/.-.H'\..‘*:‘.--y. 2 - | oA E.‘]’-f.o‘.._:;.t.&‘f
“mlnnl ]
"]UMH:& ‘
[ New Aves
o \B (Ao ||
[T
Rycer
Save b

Cover v of Lyyer

ﬁl 1 bmage Feschfion

Crbwrce

30 Duata Cobe
e
Image Classfeation »

Progeetned

A new window will open. Select the option as desired.

By default Low Pass tab with average filter option is active. Along with Average filter, there are other
Low pass filters available to select as Median, Mode, and Gamma.

Enter the value for Number of looks & Select Image format.

Click on apply to view to view result. Click on Apply to file if you want to apply the result on file.

@
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> Filter: Cut_N34_E74_Relief.tif:1,2,3 EJ@E]
Area of Interest

Mask: i_"E nitire raster v

Filter size % |3 3

13

Low Pass I High Pass | Custom I

Filter.

() Average
) Median
O Mode
) Gamma

Current view filter: No filter

emove View Fher) [Agpiy o Fae) _Cloee_

Zoom in the selected image to see the filtered results & effects. The filter can suppresses the
image speckles, but the same time linear details can be preserved.

Note: You must enter correctimage mode values for the image data files you are working with. The
number of looks and the image amplitude information is available in the format definition of your
data.
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“> Filter: Cut_N34_E74_Relief.tif:1,2,3
Area of Interest

Mask: | Entire raster

Filter size XX ‘ _ ': s

Low Pass High Pass | Customl

Filter:

(*) Gaussian(SIGMSQ = 4)

(O Type 1 - Laplacian E dge Detector
() Type 2 - Laplacian Edge Detector
(O Sobel Edge Detector

() Prewatt Edge Detector

() Edge Sharpening

Current view filter: Mo filter

[@] W [ﬁpﬂytoFie]onse ]

In High Pass Filter option following types of filters is available:

e  Gaussian Filter (SIGMSQ =4)

. | - Laplacian Edge Detector Filters
. Il - Laplacian Edge Detector Filters
e  Sobel Edge Detector Filter

. Prewitt Edge Detector Filter

e  Edge Sharpening Filter
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On selecting the filter option, give path to create new file/layer or save in same layer.
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Result of Gaussian filter is as below:

Before filtering Enhanced Image After filtering Enhanced Image

Similarly, do the exercises as per requirement for different type of raster data and save in new file.
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Exercise-4

Aim: To Understand and perform the Spatial Analysis
1.  To know Buffer Analysis
2.  To create Dissolve Boundary

3. To Merge the data

Required Datasets

1. GIS data (use all the vector layers from Datasets folder)

Software Used:

Rolta Geomatica Prime Software

Buffer Creation

A buffer is a margin created at a specific distance around shapes on a layer. You can create
margins of different sizes, each referred to as a buffer level. You use buffer levels to analyze
suitability or risk around the input shapes, which is referred to as a proximity analysis.

Buffers can be created for lines, points and polygons. For example, you can create a buffer around

domestic wells to analyze the risk of contamination from pesticide use.

Procedure

From the Start > Programs > select Rolta Geomatica > Rolta Geomatica. Rolta Geomatica
Toolbar & Rolta Focus will be open.

&Y. Geomatica Toolbar ¥10.3.0

Click on Focus tool from Geomatica Toolbar.
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Browse for the existing project to open the vector file. From the Analysis menu, click Buffer.

Rolta Focus - FINAL_T_I_V.gpr - Unnamed Map

‘Fle Edt View Layer IEETd Took Hebp

DSE&| Powom B0 EHEO

| . = \ Atmospheric Correction. ., F oo o . T
h-» ) 1 Spectra Extraction - 2 -3 .
Map: I Fies | ARDEMEdRing...
= t?Unm-ed M: -

5 [ New Ase Digsolve...

ol \Oy by 2veY...
Wl S New Whole Polygon Laper
02 QI Linew_Festures shp 1. Lines
GL*) %Wdet_ﬂoq.- shpe 1. Water B
9@ & Land Marks sho 1. Land_M.
=@ N 010123

v x Mount_Abuti123

Creating buffers - step 1

1. Inthe Input area, choose a file from the File list box. If a file is not listed, click Browse,

locate and select a file from the File Selector window, and click Open.
2.  Choose a layer from the Layer list box.
3. Inthe Output area, enable one of the following options:

° Display: shows the results without saving the new layer

° Save: saves the new layer to the project. Choose a file from the File list box and

choose a layer from the Layer list box.

. If you want to display the results in the view pane, enable the Display saved results

check box.

. If you want to include only the selected records in the layer, enable the Buffer selected

shapes only check box.
4. Inthe Buffer Distances area, enable one of the following options:

° Simple: buffers all the selected shapes

° Representation Values: buffers the selected shapes according to their representation

values
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. Field: buffers the selected shapes according to an attribute. Choose an attribute
from the list box.

Enter a number of levels that you want in the Buffer levels spin box.
Choose a unit of measurement from the Units list box.

In the Buffer distances table, type a number in each Level column to determine the width

of a buffer.
Click Next.

0 Dulfer Wizard - Step 1 of 72 - Data and Sire
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Creating buffers - step 2

1.

o ok~ w DN

In the Vertex Options area, enable a cornering type.

In the Line Options area, enable an option for the side you want the buffer to appear.
Enable an End style option for the style you want to use at the end of lines.

In the Polygon Options area, enable a style option.

In the Fields to Add area, enable the Source Shapeld check box.

Enable any of the following check boxes:

[attribute name] Value: includes the attribute values in the output layer if the buffer is
based on an attribute and if overlapping buffers are kept

separate
Buffer Distance: lists the width of the buffer for each level in the output layer
Buffer Level: lists the levels in the output layer
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7. Inthe OutputAreas area, enable one of the following options:
° Combine: combines the shapes where the buffers overlap
e  Keep Separate: keeps each buffer separate

8.  Click Finish.

If you want to save the result you can define the output path and file name.
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© Buffer Wizard - Step 2 of 2 - Output Options fgl
Vertex Dptions
F F IF ¢ c
@ Round © Bevel © Mam
T &®
* Bothades © Left nde " Right nde
End style @ &)
c I
 Round 1 Butten 1 Piojcted
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After changing Line Options Both sides - The Output is as follows.

// //"
///
il /
/ > i
.f'! /

Similarly for Polygon we can generate buffer as given below. Select polygon feature activates the

Polygon options.
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£ Buffer Wizard - Step 2 of 2 - Oulput Options E
Vertex Ophors Polpgon Dpbons
Ouﬂdeand _ Inside and
F FF oo
* Rownd  Bowvel © Miter
- ~ Oy outside ~ Only inside the
~ L - e polpgnns DOkgOreE
Fizlds 1o Add Dutpan Areas
[ SowceShapeiD
f
v BullerLevel
o tmam&u
@?I < Back I Firesh I Cancel l

By this way we can create buffer around the vector features at required distance, the use of buffering
varies from feature to feature —

River buffering — Give Catchment area Information up to given distance.
Building Buffering — Give information for the planning of road network up to certain distances.

Road Buffering - Create a buffer around the major highways to identify zone for the cost-effective
transportation of goods.
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Dissolving Boundary

Dissolve combines shapes that contain the same value for a selected attribute. The resulting
output is a layer that contains the newly combined shapes with each shape represented as a layer
record.

Steps:
1.  From the Start > Programs > select Rolta Geomatica > Rolta Geomatica. Rolta
Geomatica Toolbar & Rolta Focus will be open.

&% Geomatica Toolbar ¥10.3.0 ' @@

2. Click on Focus tool from Geomatica Toolbar.
Now open any Raster image from local disk.

Now create a new vector layer to draw the polygons. Right click on the new area & click
on new vector layer.
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5.

6.
7.
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A New vector layer window will open, click on Whole Polygon & click Ok.
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Right click to save the new vector layer.

A window 'New Item Detected' will open.
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L. New Item Detected

Fomat: [FO<(pa)

Laper | News 'Whole Polpgon Lager

bmk Nerac | 7

i & Wim Fitow

Click on Browse
& file name & then click on Save as.

From the Analysis menu in the Focus window, click Dissolve.

In the Dissolve window, choose a file from the File list in the Input area.

M IR Yeu Law el .y

DE&E &S| roo=re

‘fEw s EOscHOEBLOMIIP-

. Now it will ask for the path where you want to save your file, give path
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11. Inthe Outputarea, enable one of the following options:
° Display: displays the results without saving the new layer

e  Save: saves the new layer in the project. Choose a file from the File list box and
choose a layer from the Layer list box.

. If you want to display the results in the view pane, enable the Display saved results
check box.

. If you want to use only the selected records, enable the Dissolve selected shapes
only check box.

12. Inthe Dissolve Method area, enable one of the following options:

Representation Values: removes boundaries between shapes that contain the same
key for the representation of the layer

Attributes: removes boundaries between shapes that contain the same attribute values
13. Click Ok to see the Output result.

Output Result:
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Data Merge
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You can combine a group of files, regardless of bounds, projection, data type, or resolution into a

single output file with the Data Merge Wizard. The Data Merge Wizard has three steps: choosing

input layers, setting the output and georeferencing, and setting up output layers.

Steps:

1.  Open Geomatica Focus & then create a new vector layer as shown below.
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2. Create a new polygon by right clicking the new map.

3. Draw any two or more polygon to run merge process.
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4. From the Tools menu, click Data Merge.

5.

In the File Selector window, select the file you want to add and click Open.
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Set Output file. Choose a file and path from the Name list box.
Choose an output file format from the Output format list box.
Set any layer as source layer for projection setup.

Click on Next.

Select layer & Finish.
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11. Select output file & click to Open the Merged result.
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Exercise-5

Aim: To Understand the Symbology and Layout Generation of GIS Data
1.  To perform Zoom in and Zoom out functions
2. Togenerate a layout

Required Data sets

1. GIS data (use all the vector layers from Raw data folder)

Software Used:
Rolta Geomatica Prime Software

Zoom in and Zoom out
Procedure

From the Start > Programs > select Rolta Geomatica > Rolta Geomatica. Rolta Geomatica
Toolbar & Rolta Focus will be open.

. Geomatica Toolbar ¥10.3.0 E’@@

¢ > m W BIR:

Click on Focus tool from Geomatica Toolbar. Open the Project. Add all the vector layers to the
project and save the project.
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From the main viewer you can:

Click Zoom to Overview to decrease the magnification so the whole image appears in
the viewer.

Click Zoom Interactive and drag a rectangle over the area you are interested in magnifying.
Click Zoom In to increase the magnification by increments.
Click Zoom Out to decrease the magnification by increments.

Click Zoom 1:1 Image Resolution to adjust the magnification so that one screen pixel
displays one image pixel.

Click to move the image around with the cursor so that you can view all the areas on it

Click Zoom Lock to freeze the view at the current zoom level. Click again unlocks the

view.

Press Page up to increase the magnification by increments or press Page Down to
decrease the magnification by increments.

Press CTRL + Left mouse button to zoom in, & CTRL + Right mouse button to zoom
out.

Click Reload to update the image in the viewer and center it on the cursor.

Click Re-enhance to recalculate the histogram using the range of values existing in the
viewer at the time that you applied the enhancement. The enhancement is recalculated
each time the zoom level is changed by building a histogram with the range of values
available in viewer unless the viewer contains the Re-enhance button.

S Rolta Focus (Trial Version) - Unnamed Project - Unnamed Map
Fle Edt View Layer Analysis Tooks Help

NE@E8 E« 008 XBE v EdOCQUBE LOELR-

(o> BT 2 k| R0 L5280 T-T 50030 @R

/ amsry £

On the Focus toolbar, click the Zoom In button. The image is enlarged by a factor of 2.

To zoom out, click the Zoom Out button.
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Creating Map Layout

A layout is a final presentation of data in the form of map which will have following key elements.

Grid

North arrow
Scale

Legend

Name of the Map

From the Start > Programs > select Rolta Geomatica > Rolta Geomatica. Rolta Geomatica
Toolbar & Rolta Focus will be open.

¥ Geomatica Toolbar ¥10.3.0 A=]3

|
= ?

T X

Click on Focus tool from Geomatica Toolbar. Open the Project. Add all the vector layers to the
project and save the project.
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Display window shows all the vector layers of the project.
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Then go to the Properties of selected Unnamed Map and change the properties as required.
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€ Area Properties

General | Layout Projection/Extents |
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From Legend entry window, Right click on new area feature and select surround tool.
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A surround is a collection of graphical elements that gives meaning or clarifies the meaning of
geographical information displayed in a Map. Surround window will have following options to place
on Layout map:

9 Surround @

Select the surround
element(s) you want Select a QuickStyle
to generate for the

:JJNaau'm

;sta*l |
L
i-= Legend

A Noth Arow
T iParegraoh |
% scalebar | | et as Defau |

Preferred suround I
ﬂ] 0K Cancel




Practical Manual Geospatial Technology - Class XII

Focus provides the following surround elements:

Neatline: a visible or invisible line marking the boundary around the Area beyond which
no data is displayed.

Border: a decorative frame around the Area. It is drawn behind the Area and can be
used as a background.

Grid: a pattern of regularly-spaced lines, usually used to indicate coordinates or used
as dividers.

Legend: a table listing and describing the symbols and elements in the Area.
Picture: a graphic such as an image or logo that you place on a Map.

North Arrow: a graphic used to indicate the direction of True North, Magnetic North, or
Grid North in relation to an Area.

Scale Bar: a graphical representation of the ratio between a distance in the Area and
the actual distance on the ground.

Title: a name or phrase given to identify the Area.
Paragraph: a block of text, such as an explanatory paragraph, that is placed on the Map.

You can modify the look of the surround elements and save those settings as a Quick Style, which
can be applied to the same type of surround element in the project.
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Output Map Layout for Printing/Publishing
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