Geospatial Technology

PRACTICAL MANUAL

m-

\\\\\




o FR0ET 1 @Ey

& R ST 3 ¢

A R8T BH-9 79 W
%Ig ST A BN

AT Irgar 3 et @
QRO ST BT |

T V& X IehX HISTe %l &5 I &
T 1T T %l B9 9% ST ©
e frET § 959 39, T 39 ST
fareres, fave ofi% fafr

9 IR Fed S




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)



Practical Manual Geospatial Technology - Class Xl

Acknowledgement

CBSE Adyvisors
Sh. Vineet Joshi, Chairman, CBSE, Delhi
Sh. Shashi Bhushan, Former Director (Acadmic) CBSE

Authors
Smt. Alpana Bohra (Dr.), Assistant Vice President, Rolta India Ltd, Mumbai
Sh. R.S Rathi, Executive Director, Rolta India Ltd, Mumbai

Review Committee Experts

Sh. (Dr.) M. L. Manchanda

Former Head Regional Remote Sensing Center, Dehradun.

(Dr.) Bhoop Singh

Director, National Resources Data Management Systems. Department of Science
and Technology, New Delhi

Smt. (Dr.) Sucharita Sen
Associate Professor, Center for the study of Regional Development, JNU,
New Delhi

Technical Contribution
Miss, Sunitha Gatty, Rolta India Ltd. Mumbai
Sh. Manoj Kukreja, (Dr.) Rolta India Ltd., Mumbai
Sh. Rakesh Dubey, (Dr.) Rolta India Ltd., Mumbai






Practical Manual Geospatial Technology - Class XII

R BT Afde=
SeRIPT

TH, MR & N, WRA DI U ! [EY0T T@—HuT, TToTare), SR, dlsdaeid TORT]
A @ oIy eI SH® TR ARSI BI:

AT, 3N SR o T,

TfTSST 31 3TeRIR &1 FHAT Ui o’ & foIg,

TAT I | AT 31 TRAT IR 2[R1sg DT Taval 3iR sr@sdr YiARaE] a1 drell ST dem
& ferg

gD BN YT $9 HIFET |HT H 37791 dRIG 26 7GR, 1949 3. (FfT AR graen

A, HI QT B9} BE fAeh4) I GaggRT 39 Hidem &1 sifiga, fdf-rafia sik snenfia

Cackd

R BT Afde=

T 4

ARIR®T & Hel Bl
TS 515

el BAd— ART & YD AR BT I§ B BN b I8 —
(@) WP BT U BN IR SHSD TS|, HRRATS, ARSI IR IS T R B

@) A & ol SR TS QT BT URT B el Sed MG DT gad H Holly I AR ST
et Y

(M) AR B AW, Uhall AR IRESTT DI IET DX IR I U0 T I
(@) < DI & B IR G BT S W A DI AT T

(&) ARA & | AN H AT 3R FHM G DI WG bl AT B Sl e, HT9T 3R T
AT I WR JATETRT T HS9Td | R 81, AT U131 BT AT X Sl AR ersll & TR &
@) AR AR BT DI TR URURT DT Hecd T IR IHBI URRETT Y,

®)  Urpicie TRTERY B, ST iTId o, 31, T4l IR 9= Sild 8, &l B 3R ST Fae Y
AT WO & UfT ST

@) e gitedrm, Aadrs IR SO J2I GUR B G 6T [dBRT o,
(&) AT AUl B g W 3R T 9 R %

O ofadra IR amReS il & i e 1 Shy B IR 967 BT Add R &, o I
FRAR 98 gU I 3R IUAT Bl 5 SHaAsdl Bl B A, 3R

(€) Al AIAIUTT AT TRETP &, BT A W <las ay db Dl Y dlel 37U+, JATRLI, drefes AT Tfcrdre
BT e & AR TS I |




Practical Manual Geospatial Technology - Class XllI

THE CONSTITUTION OF INDIA

FREAMELE

WE, THE PEQPLE OF INDIA, haviry! solemnly resolved to constitute India into a ' [SOVEREIGN

SOCIALIST SECULAR DEMOCRATIC REPURBLIC] and 1o secure 1o all its citizens -

JUSTICE, =zocial, woonoamle and pealifical;

LIBERTY of thought, axprassion, hellef, faith and worship;

EQUALITY nf status and of nppounity, and o promole among Lern all

FEATERNITY assLrineg thie danity of the individusl and the ? [unity and tntegrity of the Nation);

N OUR CONSTITUENT ASSEMBLY this twenly-sixth dag of November, 1939, do HEREBY ADOPT, ENACT
AND GIVE TQ QURSELVES THIS CONSTITUTION.

1. Subes, by the Cotstitubicon (Corty-Second Amendment) Act. 1976, sac. 2. for "Soversion Democratic Repuhlic
fw.e f. 3.1, 1977) '

2. Subw, by the Constilulion (Forly-Second Amendment) Act. 1976, see. 2, for "untty of the Nation fw.ef.
311877 '

THE CONSTITUTION OF INDIA
Chapter IV A
Fundamental Thities

ARTICLE 514

Fundamental Dutles - Tt shall be the duly of every citizen of lndia

{2} o ablde the Constiution awl respect its ideals and instituions, the National Flag and the Naional Anthen;

{bi  tor chavizh add follow the noble ideals which inepired our national stmggle for freedom;

(5] to uphold and profeet the sovereigily, unihy and integrity of Indla;

4y to deferd the aodnty and sendor national senvice when called upon to do so;

fed  To promnote harmony and the spielt of common brothevhood ameangst all the people of India transcending
religious, Hnguistie and regional or seclional diversities; to renounce practices deragatony to the dignity of
WOMEn;

ifi  tovahe And presetse the rich heritage of our compaosite culhe:

gt protect aved itipowe he nalurl envivenment including favests, ke, evers, willd B atd b T comipeassion
far Iving areatires,

bt to dovalap the sclentific tamper, Tunmanism snd the spivt of lquing sl relom;

fii o safequard public propeiy aned (o abjure violence;

it tosirlve towards exeellgnce in 2] spheres of individual and collesthe Aclivily wo thiat the bation gonstantly Hses

1y higher levels of enceevour and achisvernent.
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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.

ﬂ Geomatica Toolbar ¥10.3.0 Q@ |

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.

o OrthoEngine:

" Thin Plate Spine
" None [mozac only)

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.

e  Click on Set GCP Projection based on Output Projection to set/apply the parameters.

) Click Ok to close the window.

e Set Projection

Output projection

[Long/Lat  _~] Eatlj'ul'-dudei...l [LONG/LAT D000 Mor |

Output pixel spacing: | 0d36'00.0000" Deg
Dutput line spacing: |Dd3E-'EIU.UUZIJ" Deg

GCP Projection
[Long/Lat~ ~| Earth ModeL.. | [LONG/LAT D000 More

el P Pioiaciion based on Outpul Proecton]

@? 0K | Cancel |

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

File Utiitiess Options Help

Processing step

File Utiities Options Help

Processing step L
GLP Collection v
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Click the first tool (i.e Open a new or existing image). Open Image dialogue box will open.

2% Open Image

(%) Uncorrected images () Comected images

Guick Open| | Quick Open & Cloze COpen INEW Imagel [ Close I

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

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

e o

& § - - - i
".ﬂq,; JUBCH Der lJuick Upet s I JDEN | Ha i s ‘I

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:A\CBSE Exercise\Exercise 4\1Mount Abu tif

@?l Quick Open| Quick Open & Close Open MNew Image Cloze

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.

= Viewer: Image ID: TMount_Abu - ...rcise_4\1Mount_Abu. tif

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

will come

s OrthoEngine: New Project
File Utiiles Options Help

Processing step ] :;\
|GCP Collection =] T —

f -+ +
Collect GCPs Manually

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.

ueroe W@ @ OO |57 -0 -50- & Iy

=
el

= GO Colleciion for Thklowni_Abuy

Gaourd conted ponrce. | Grocoded page

Asncdad | Ass | Peay |

Ciar

B L I R L L
TTH I R I
0Im a1y 015 P
o an o2 &P

w [Toeri o e — »[To0E NawmalN [raes ai2Em
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Hepdidi T Baa ) § Sy T OEST M AR AL
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e @ | Mescug  Chesd II!“" ] nage

Save GCP points and go to Ortho Engine toolbar and save the project in the OrthoEngine main
panel.

5% OrthoEngine: New Project
5N Utiities Options  Help

Processing step :
| GCP Collection B

‘Pmiectsaved

Close the image viewer and GCP collection panel.

Select Geometric Correction tool from processing step drop down menu.

2% Rolta OrthoEngine: New Project
File LUtiities Options Help

Processing step | I‘L \:

GCP Collection = | v e
Froject

GCP Collection
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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
Fle Utlities Options Help

Processing step
Geometnc Conecion

Schedule geometnc comection

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

Avalsble enages Images to process:
TMount_Abu: No Ditha

i

Image niormahon for TMound_Abu

Uncomected Image Coerected Image
Image: D:ACBSE_Exerc.. \Mount_Abu i Fie  [o1Mount_Abupx gw,,l
Status: Model LI:P-W'B Stalus No aithe generated
Ingaz charmele: = (AN Ness fils wil be CREATED.
C Comrds [ || S 3630805 25307 61 1402 18) E e
o : .
- ol i B Uppes left | 37d41°4200°E X | ISATN200°N ¥
Lowes ight [1(456°25.75°E X [ 144856.25°'N ¥ Hmwm|
Comechon Dpbons
Processng Ophons Processing Stat Tme
| Woskingcache: 128 ~+| MBytes RAM @ Start now
Samglng nterva Il_j " Stast ot [hvmm)
Resamping [Neares - [ :” j &
pu
e = =

P S|

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

Processing image 1Mounl_Abu Tof1

Generating Ortho for mage 1Mount_Abu

| Generatng Drtho for image 1Mount_Abu
Craating o1 Mourit_Abi, pix

hee Miric Correction Prﬁl,rnﬁ

Frocessing mage 530-14-5W M

Generating Oitho for mage 530-14-5W_N

| Generating Ortho for image 53D-14-5W_M
Creating D-\Meow Folder\Registraton’ugea b

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.

Fle Edt View Layer Analysis Tools Help

DSESE= 008 XBB|w~FHA® K
Aor NoT 0B |25 2-83-|T-T
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Go to File menu and add to select the file which need to be reprojected. For example 45D14 tif

= Leeki [G Erocees ER g
Gt Duka,
= h 45010
G et b 1y 45010 bk
Wy Fecmi
- L g 504 po
Rty ation_Topo
LDACHE Eeerc. #leEsiLT
LUMESE Exerced  Desiten
1 Ciocuments, . =
1 J
e My Documents
« | @
My Comguses
Ilyw File 4501 hd Opers
e | =) |
Flsdios  [MFiar =]  Cocd
Remote Data. | Chooce Divectosy..| He |

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

£ Rolta Focus - Unnamed Project - Unnamed Map

DR W g A Pl A 55 S
DS E= 08 XBDE /v~ HACCKHCEBLOMER
A VT LR 2T 281 -T Y0001 SR

= @) Unnamed Map
= [ Mew Asea
=2 VE 501401.23
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In Rolta Focus window, from Tools option select Reprojection tool.

Tools > Reprojection

File Edt View Layer Analysis Rl
' ; =y Slgorithm Libeary. ..
R v b M~ T Zr+§ RasterCacustor...

Maps | Fies | Data Merge...
| Reprojection. ..
= b Unnamed Map
8 New Area -
=i VAl 45D14.tiEy,  Dioling Tablet '
GBS Tool...

Click browse to give the Destination (output) file.

Brovess I Source e D \CBSE_E weicise'Final_CBSE_Ewscite_XIIN\E weicsss_ NS0T 48

Dﬂﬂmﬂ«[
Ot Faernat
[Fpe< =] options [ 2|

File Selector

lookim [Srestomaion =] & @ ¢k BB

H
g

€ [ 9]

x
]
E

'l

T T
z ¥
e
¥
i

ftoed =l
. =l

:
i
Fi
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Window also gives information of existing Projection system of the input file.

© Reproject

Browse... | Sowce fleD\CBSE_Eweicme\Final_CBSE_Ewercie_MINE wercue_ M4SN 4 1

Browss. I Destnabion He.iﬂ.\[BEE_E weCEE IepiopEChOn el pe

Dutpid lormat:

[PotPd =] Optiens: 1

ReprcjectionBounds

[u,‘,e 'nmhﬁ?sﬂ mdbu.rd; - ;ﬂ

Sce 22191 Pioeks [26550  Lines

Puel Size: | 0000000500° X | 0400O0S00T Y
(ST -] EanMode | RONGAAT DOO |
Bonds:  [Geopaphc =]

Upper Lot [72047598500°F Long | 2404654 7500N  Lat
Lowes Right | 730012950000  Long | 24d24'47 2500°N  Lat

Pl Size i 1.396830-005 dogroes
Peced Se Y. 1, 396892005 degiees

Resamping (Neaest = | Transiom Oeder | xact = | Samping Intervat |4

View A1 =] sewctaf A | Remove] seectat]

1 [ 8u)]: Contents Not Specit
2 [ Bu] Channel 2 from D:™
3 [ 8u] Channel 3 from D:™
1 [GED]:. Georefesrsnce ssgnen
1 [GEO])

Haster Gecreferenci I

@7 | cose |

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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Bocurre | Sowce e D \CBSE_Ewescne'Fral (BSE_Ewecne_INE mecse_ MDY

Eocwrie | Destraton e [0 \LESE_E weecuce’vepeomcnon’ seot oo
Oupst loemae

fPodru =] Ogiors: | >_]

[Use puctsfres srdbomes o]
See 230 Pocks [B550  Linm

Posi Sioe | OS0D0 0800 X | OSOVO 00" Y

Canada
onterninous U S
Contermimous U

(USA, NADCON)

NADE) (Canads NTvl) [Conads
NAD27? (Carada NTvl)

NADE) (USA. N

NAD2? (USA

¥.5 1972 ([Global Defimiticom)
Adyndan ;!ﬂ? l‘@ﬂ_ﬂhf@pu Sudan ]

Bl d il

Fowrds (ecdy

Uppes Lot

lLower Right | 72401

Pt S X 1 ADEY (US4 Faul

: = MADI? (USA. MADCOM ) (St. Paul

= NADS) (USA. NADCON ) (St  Lavrence
= NAD27 (USA. NADCON) (St Lavrence
- MADE) (USA. NADCOM) (St Gecrge |
= NADZ? (USA, NADCON) (St
= NADE) (USA. NADOOM) Mulu]
- MAD2? Alaska

ADCON )
ON

'

Zone 43 as aUTM Zone

£ UTM Zones M=)

Ione 29 - 12 W ito 6 1A
Zoae 30 - EW¥tw 01
Zone 31 - DEte &1
Zcne 32 - G Ete 121
Zone 33 - 12 Eto 181
Icne 34 - 18 Eto 241
Ions 35 = M Etwo 301
Zene 36 - 0 E te 361
Zon= 37 = 36 Eto 421
Iona 38 - 42 Eto 481
Iens 39 - 4B E te G4 1
Zone 40 - S4 Eto 601
Icne 41 = &0 E to 66 1
Ions 42 - 66 E to 721
B B2 LT - "U
£ >
91  _cow | oo |

Row T as a UTM Rows

Fow F = 56 5 to 48 5 &
Fow G - 48 5 to 40 S
Row H - 40 Ste 325
Row J = 312 S ta 24 S
Row K = 2 5 te 16 S
Fow 1 - 16 5ta 85
Fow H = BESte 0OH
Fow H - O MHta 8H
Row P = B Hto léH
Fow @ = 16 H to 24 H
Row R - 24 M to 32 H
Fow S = 32 M to 40 H
gg-l?"tossﬂ
Mow X - 28 N ko bl N N
£ »

_tocest | _Comcel |

&




Practical Manual Geospatial Technology - Class XII

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.

2] Reproject E|

Browse . | Source file:D:ACBSE_E ®ercize’Final_CBSE_E xercize_=IIM\Exercize_34%45071 4. tif

Browsze... [ Destination fiIe:lD:"-.EE SE_Ewercisereprojectionhtest. pis

Cutput format;

|Plix: Pl - | Options: 2 |
Feprojection B ounds

iLlse pirelz/lines and bounds ;]

Size: 122193 Pisels [26550  Lines

Pixel Size: |1.3782 » |1.5567 Y

1L|Th-1 *] Earth Model | |UTH 43T D000 Mare

Bounds: |Geographic = | I

Upper Left: ]?2d42'59.BEDD”E Long |24d45'54.?5EID"N Lat

Lower Right: ]?3::"]1 '285000°E  Lang |24d24'4?.25EIEI”N Lat

Pixel Size = 1.3782 METER
Fixel Size v 1.55671 METER

Fezampling: |Mearest * | Tranzform Order: 1“ * | Sampling Interval: Id

Selectable Layers

LI
Source Lapers I

= sl | &| %] s el |

s %

@? Feproject Cloze
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1] Reproject

Browsze... | Source file:D:ACBSE_E wercizehFinal_CBSE_Ewxercize_#=IMNExercize_344501 4. tif

Browse... | Destination file:] [:ACBSE_Ewercizehreprojectionttest. pix

Cutput format:

[Pls:PI -] Optiens: | 2.

| Reprojection Bounds

]Llse pixelz/lines and bounds JLI

Size: 22193 Pisels |2E550  Lines

Pinel Size: |1.3782 » |1.5567 ¥

iLITM '] Earth Model.. | [UTM 43T DOOO Mn:nre]

Bounds: JG engraphic _v_]

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

Lower Right: | 73d01'2958000"E  Long | 24d24'47 2500"N  Lat

Pixel Size #: 1.3782 METER
Pixel Size ™ 1.55671 METER

Rezampling: lNearest "1 Tranzform Order: 1E:-:au:t _:J Sampling Interval: 14
g E: avers
Source Layers Destination Layers

View | Al =] Selectal ﬁ] > Flemmfe]

Content= Hot S

= Hot Specif
t::r:-I:Im .

@? Reproject Close

Click on the Button reproject.

On clicking reproject process progress monitor will show the process.
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E!- Reproject

Browse... | Source file:D:\CBSE_E xerciseh\Final_CBSE_E xercise_XII\Exercize_3\45D14. tif

Browse... | Destination ﬁle:lD:'\CB SE_Exerciseeprojectionttest. pix

Output format:

[PIX:PIX

_+| Options: ,_ ?_I

Fepoe-:l.icm our's: 7
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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.

@ Set Program Access and Defaults

@ uninstal >
%) Rolta Chip Manager

B mokaEns

|8 RokaFLY!
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=
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Add image for example Mount_Abu.tif to the project by using file menu

File > Open > Mount_Abu.tif
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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.

%iﬂha Focus - Subseitings.gpr ;

DS E= 008 XBE «~~HA®cQUE L, 0ME i R-
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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:

0 Ralta Fecus Subsettings.gpr - Unnamed Map
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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:
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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:

o« EHE®eBOHE i, 0 i R-
& -m-[ X - T8 -on - ax - @l

] I Ll |

7204512 24E 24da042 40N [A 236 86
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Select any area of image which you want to create as one region.

0 Rolta Focus - Subseltings.gpr - Unnamed Map
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Open Named-Region window, add and rename it as per your choice. For example.
N_A,N_B,N_C,N_D.
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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.
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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.

@‘ Set Program Access and Defauks

) Urinstad »
B Rolta Chip Manager

Be RokaEas

fg: Rola FLY

v [ Rota Focus

E».l; Rolts Gaomatics
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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.

B Roba Focus - Digitizaiion_process.gsr - Mount Abu
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Right click the new area & click on new vector layer.

© New Vector Layer

Layer Type
" Unstuctured " Point " Line
" Whole Polygon = if > " Topaological Polygon
Georeferencing
* Use duea Georeferencing
" Use Layer Georsferencing | 45D 100111.2.3 ~|
" User - entered
i d I 3t WMod | I i |
[FZ595000E Lo |
& B |
@? oK Cancel
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Select Topological Line, Point and Topological Polygon from new vector layer to add to map window.
Rename the layers as required.

£ Rolta Focus - Digitization_process.gpr - Mount Abu
Filn
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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.
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Output results will look like as in given below window:

£ Ralta Focus - Digitization.gpr - Mount_Abu
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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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Use Vector Editing tool to modify the existing vector information. Some of the vector editing tools
are shown below:

@ vector Editing Tools

Find m Closn Shape 1/72 Medpoant

Raserge
v. - Maror Tools ’, et Verts)

Add Verticen

Lerge
Line® olygon

~

M

a G) ~ Rotation Tools M eaven
1_ @ Break ?';‘ m’..

Splt Line/P olygon Lina P obygon

ﬁ; Werticen

N Extend |q  Sevene

D Auto Marge Line 4 Pravicus 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




Practical Manual Geospatial Technology - Class Xl
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Go to Tools menu and select the algorithm library
Find & Open VECCLEAN Algorithm.

© Algorithm Librarian - VECCLEAN = |BIX| 2 Find Atgorithm
al Find what: [ :
] SMBOVLE : Boske smatingon s VectarLe ) __Open. | Frd e
1 SMCHAIKEN : Chaken smoothing on a Vec == ¥ Match algorthm name Cancel
5] SMMCMASTER : McMaster stoothing on a fnd.) _,

B sMSPEC: Smocth Spectra ] ach e o :,
B S0L4RZAZ : Solas Zerith and Azmmuth Angl [~ Match akgorthm descriphon using all keywords
[5] SPZRT : Convert a Spectrumto a Radiomed I™ Wiap around

59 sP25P: Spectial Livary Reformat

5 SPCONVP : Convolve Spectra with Respon:

(5] SPLREG : Scatter plot Linear Regression Ec Selected Algodthm
59 sPUNMDX: Spectral Linear Unmiang

[ SRTOGR : Slart Range to Giound Range C
] 557 : Sea Suface Temperature fiom AVHR
53 STAMPIOIN : Raster layeis will be ovedaper
] STATJPL : Prnt Statistic for Polarmetic Dat
51 STOUPL : Craate Seven Standard Images

2 STE : Stereo Image Pai from Elevation Date

59 STGBIG : Radar Image Registration (Big) -
¥

J| |

Cleans an arc Layer

@7 " Cose_|

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.

. VECCLEAN Madule Control Panel S]] j| & vicCLEAN Medule Contrel Panel ] i=1[3]
VECCLEAN WECCLEAN
Cleans an arc Laper Clean: an aic Layper .
Filaz |lmP‘um‘I] Log I Fidles Input Pacamsz 1 I Log I

Inguat Poats U Weed r
Browse. I
@ I
RaR - W Inout: Inpot Layer o Under/Over Shoot =
BN (routF: Rlederence Layer
b Shoot Tolerance [s
o~ Meige r
) I
ot Break ot Intersections: =
¢ Remove Preudo Modes [
o Dutput Vector Type Lines -
Dlutput Potts
Browse.,
=/ & Output Cleared Vectons
1 viewer
C:\Program Files\Fioka Geomatica'wuses\Untitled p
<] | _'j
@7 Run Clase | ®?| Run | Close |

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

£ Rl Focus - Queryl. gpr - Mount_Abs

Ja-B-L-T+/-0-5i - %8

-~ EAecHBLOBRYNRP] 000

[foaie. THID [am [ Toara Nl 2 SN ]

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.

N o o A~ oW

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).

1] Query by Example - building : building

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

B [E P e e ek o
OSSR~ o8 XL~~~ HAcCHIBLOBIF-
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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.
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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:

1 5 3o O
Layer Edit Yiew Record Feld Jools Help
B | <> | B &
ShapelD 101 | Type [
| o 1/ Mikki Lake 152449.31) 23658634
1 2|8 _Lake 50698, 1138 6958
2 3|B_Lake 26462042 672 60536,

- 3 Recodds | 1.af 5Fislds

= Anrbute valuss 0 Albutes

50698 . 304
188449 31 = AND

T DR

@7 save | saveas | ok | comca | appw |

. 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:
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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.

£ Rolta Focus - Unnamed Project

File Edit View Layver Analysis Tools Help

NSE &= o8 @XBEB| v~ §EE
N> N-T 4B -8 -R-&-%-&-8-

.....

| Maps | Files I
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Go to Analysis > Image Classification > Unsupervised Classification.

Open Mount_Abu_Reg.tif Raster file in to PIX format.

9, Rolla Focus - Unnamed Project

| ueerised |
- = T "L o L -
HRA — - 1 Spectra Extraction Bost Classification dnabysis L T / 2 |
Maps | Fies | WREM Edting, .
Bauffer...
Cagsolve...
Cromrlay...

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

{\,m Focus - Unnamed Project

DFE &= A& oo G, 0ENE-
k- BT - L-T- /-0 -1 -l

Haps | Fies |

B Session Selection

@ Corcel | MewSemin.|  Fie.

8 Session Selection

Sessions available:

@72 ¢ | concel | 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.
Don’t change 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.
€ Session Configuration El@”il
Deescription: | AdclLayerI
Input | Dutpea :
Chanel Red | Gisen| Ehse |Channels| Channell '™20% Channels
1 | v 0S0CT04060214—5245 R1C1-052513943010_01_
v’ 0SOCTO4060214-5245 R1C1-052513943010_01
3 v 050CT04060214-5245 RI1C1-052513943010_01_
ol 2
Q? Cancel I Ssssions...l
98 Session Configuration EJ@ |g}
Desciiption: | Add Layer...
Channel Red |Green
1 v v | |052513943010_01_
2 v Channel types: Existing: iannes o add | E-052513943010_01
3 vl 8bit 2 — -052513943010_01_
4
= 16 bit signed 0 =
16 bit unsigned 3 =4
32 bit real 0 o =
s K Progress Monitor [z] iC
@? Adding 2 signed 16 bit channels... Sessions... I




Practical Manual Geospatial Technology - Class Xl

8 Session Configuration

Description: | AddLaw...l
Input | Output
Channel Red |Green! Biue | Channels Channe1|mge Channels
1 v v 0SOCT04060214-52AS R1C1-052513943010_01_
2 v v 050CT04060214-52AS R1C1-052513943010_01_
3 v | v 0SOCT04060214-5245_R1C1-052513943010_01_
4 v focus Empty
5 I v focus Empty
[ 4 focus :Empty
7 X | v Jtocus :Empty
T 2
@?l 0K | Cancel Reset | Sessiansa..l

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.

€ Unsu pervised Classification

Algorithm: K-Means parameters:
* K-Means Parameter Walue :I
" Fuzzy K-Means Max Class 16 J
" lsoData Max lteration 16
Min Threshold | 0.010000 ~
bl s © el Cime] 2091 44 LI
Classification Options

v Showreport [ Savesignatures [ Create PCT

se bitmap as mask: INone - |
fredegimes =]

Classifying
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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 (9] =13
Tame: 11:12 11-May-11 -
File: D:~alpana_150411~052513943010_01~052513943010_01_PO01_PAN~050C]
Classification Algorithm: K-Means Unsupsrvissd
Classification Input Channels: 1.2,2.4,.5.8
Classification Result Chennel:
Humnber of Clusters: 16
Cluster Fixels Hean Std Dew
{ 1) 2551118 0. 00018 0.01332
0. 01614 1.21759
0,.02010 1.51001
0. 00000 0.00100
0.00000 0.00100
0. 00000 0.00100
{ 23 4237258 79, 23828 28.39214
221 70409 24.47589
174 428938 11.27710
0.00000 0.00100
0. 00000 0.00100
0.00000 0.00100
{ 3) 9482405 151 . 11570 18.25371
289 02172 17.93089
202 48554 7.51030
0.00000 0.00100
0. 00000 0.00100
0. 00000 0.00100
{ 4) 23431550 202 84391 15.82906 e
< >
qb_l Save I Close I

Image Before Classification:

% Aoslia Fecus - Unnamed Prajeci - Classification Map
Fila Edt Wiew Layer Anshysis Took Help

@S E= o088 xbiElv~EHaecU@i, oMl
- oB-T %8 0 R L-E-2-AL-TL-0-30 R
Mags | Fies | : Tl . e

b7 Classification Map
¢ [ Hew Aiea p x
5@ [ Clssircansn Mutil st e =
o0 £ : ;8 =i
@ [ 0SOCTOADS0Z145 285 R2rt J5251 3000 " " o

T CS0CTOMORIN 4.5 245 _RICT052 = F: ¥

[ 0S0CT04060014-5205_R2C1-0525 S 5 L

] 0SOCTOADBII4-5 245 _FIaCT-062 - : S
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Output of Classified Image:

[ =™
e (SOCT 40600 8-

Supervised Classification

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

@ Rolta Focus - Unnamed Project

File Edit Yiew Layer Analysis Took Help
S8 &E= 008 XM &
N M-T 4B o8- %-2-5-2-8-T-T
‘wmns|ri==} :
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Go to Analysis > Image Classification > Supervised classification

Open Mount_Abu_Reg.tif Raster file in to PIX format.

_—

W i magmman PR ™ I o T, L R

[Tepep— p—

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

NSEdRE=~00@x D v A B "BiL,0RHF-|
k- 8-TZ-POo-28-22-|2-T-|2-2-|L-T-/-¥-1-%P
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0 Session Selection

i

Orareed Rad r-«-l smlﬂMMfﬁ?ﬂ“"‘“

1 | v i | | \DATA_Inage tif:1.2.3

r | | | | | | [DATA Inage tif:1.2.3

3 | | v ! " DATA_Inage tif:1 2 3

4 | i | {focus :Empty

5 | | | | | | |focus Espty
GRS focus Eapty

7 ] K-Keans Unsupernced
Ef B A
@7 | Coce | | sessions_|
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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.

4 Session Configuration ' . =[0] x|
Description: | Add Layer...
| Input | Training| Dutput

Channe Red | Greenl Blue |CI sl i ot Ilmageﬁhannels

1 v band 1

2s v | band 2

3 | v band 3

4 | band 4

5 L |band 5

B 5 band 7

7 5 K-Means Unsupervised

8 | Aggregation result from Channel 7
Hif 1|
@?l 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.

t] 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.

A k(DT c:‘:,q:::-u‘:" - ‘.1‘ 1 AR s U

vaer Fm

MG AP NN ASS T MM e
= B H:an

%, Trainiog Sibe [diter

Ulvshe]  Mame Uy Vheiwk] Vs wpartedig

1 Wada Bod 0 100

T A 0.1
NERTT =1P 300 100
3l 4 Wxled BN JUl 1N
5| 5 Tex | TN

Fitw N s b by

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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© Rolta Focus - Unnamed Preject - Classification Map
| Fie [ Vew Layw Adlyis Took Wb

0SB 008 XQPD v+ EHACOUWOBWLOENR-
A -2 QT 4-HO-28-%-
Mags | Fies |

L

g Supervised (lssification

Adyeie P sleiepged iy aretery

& Pudlepped & Wi Mo Lb oo o e bovs o0
7 Murwam Detarce

" Maarum Lislhood

Cuassibeshon Ogior
¥ Sommpet ¥ Sowmagrataes [ Cosale PCT

Usebinapaned Nore <)

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.




Practical Manual Geospatial Technology - Class Xl

EET I " o TN AE—

il Tl e L
. R TRrrteey

(5l T

e el L :I—-v.--l—i—-*: NENE A
b om0 . o] S T FHETE w0 O
s em, ol (P, s S % WATER s O
D e i vl B v S b BULLE 8e YO
b e | bt

e s e g
it et § i W e D MELNL % £ L

= e e
I . e ol LY s o o e D NWETE A Y O
e o ol B . ] e BEAER " OE
A — e (e ]
R LT

= et S NEETE A b OE
B Y el s e Pl

Pl G twe Loy s ook W

DSBS~ 0D@ >

L ¢ = T /.-g‘, .
Iup|n-[

& Csst s e

-

soEcELOMUR-
SOF- - T O g AT BT B

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.

8 Classification Report

Time: 16:06 11-May-11 A
File: C:“Temp~052513943010_01_P002_PSH-0S0OCT04060214-52AS_R2C1-05251394301
Classification Algorithm Maximum Likelihood
Classification Input Channels: 1.2.3.4.5.6.8
Classification Training Channsl: 9
Classification Result Channel: 10

Name Code FPixels *Image 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 3.00 1.00
Trees 5 12272999 35.10 3.00 1.00

HULL 1} 0 0.00

Total 34964988 100.00

CONFUSION MATRIX

Areas ___Percent Pixels Classified by Code
Name Code Pixels | 2 3 4 s
Vater_body 1 160568 95.85 0.00 1.06 2.17 0.92
Road 2 4413 0.00 95 .97 0.00 4.03 0.00
Agreeculture_ 3 7554 1.51 0.00 93.24 0.08 5.18
Dry_Land 4 11782 2.42 1.38 0.11 94.11 1.98
Trees 5 20%3 0.00 0.10 3.39 0.96 95.56 v

< >

*?| _Swe | _Cow |
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Image Enhancement

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

@‘ Set Program Access and Defaults

a ) ninstal v
T2 windows Catalog §5 Roka Chip Manager
Windows Update B Rotatas!
| il Roka FLY!
i) Accessones ¥ RokaFoous
[ Outlook Express | & Roa Geomatica
b | = Opendffice.org3.l ¥ [3 Rokta Geomatica Help
f i) GecMeda Professional ¥ 7] Rolta GeoRaster Metadata Mapper
@) Irfaniiew b | Ba Rolta Modeler

I':'br CQraNS

Windows XP Professional

Add existing raster file to the project by using file menu

‘,". Rolta Focus - Unnamed Pro ject
[l it Veww Loyer Onalyss Took  Help

E] fjew Propect Cirbehi

=
Save Project fs .
iy e T
Gt Dt File Selecior
& Lock i | L) CR2=13843010_01,_FO0Y_FiM = e®crE-
. = 00N L D006 PRAS-0S2SE FI010 0L _PO0Y
j B 100021 00505 P2AS- 05251 3943010_0L_POO1 1MD

My Recent 1ONONZ | DE0906-P2AS- 05251 F40010_0L_PO01 598
LOCHEE_ExerosePIAL_T IV or Donumnts ?1 mm::mammasnwmw:mﬂ: 0
LOACBSE_Lreves . FINAL_TL¥ o ) 10M0N21 DS0906-P2AS- 05251 543010_01_PODY_README
LC\Dooumnts. . e _srea_grid oo ) 1

1
5

€,

Deshton

R

Mydeink  Fle mame [reriovar bsoaaePaas_Ratt-0525133¢3010 )
Files of boer |1 Fams ) - Cancel

Fiernote Dats. I Chcose Duachony Hep |
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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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£ Folta Fecus - Unramed Preject - Unnamed Map
fle Ik Wew Layer Araiyss Took Meip

DS “= oenRXBE /v HGAecRYELO0MIR-
R -»r ~v-T - - |2-T- -3 [X-T-%-00-{i1- P
Maps | Fies |

(}Lhn.-—llhn

- [ Neow Asea

=RV ] 1ONOV21060936- P2AS_RICT 05251 194 1

o
[

ut
o0y

Save Ad
Pmrorce

FParems

Onervas of Layer

33 1:1 Image Raschion

Ty .
3 4 Mumeric Values

Hstogr ars

o “specra Mot
A satver Mot

30 Dats CLle.
[ e

D Classieation

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.

g Rotia Fecus Uhrmarrse d Project  Linearse d dagp
Pl D Vi Loyer Acalyss Took el 0 i

D& ogoBa xXxhb > RMGOe®eeklo@E:olMilo-
N -x ~-T Z - =Tl B A -l 2-_-L-T- - -0 -3pW

| g | Fies |

7 U v bl e
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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.

0 Rolta Focus - Unnamed Project - Unnamed Map

Fis [k Views Layer Analyss Took Help

DS E= o083 XBE v~ FHEOcoRGo@EHOMmN
K =x =T #0280 | 2 - e BT =T =« L= =551 - P
e | P |

&) Unonsmad Map
Hew Miva

reww e of | wyer

di 1 I @b ey

B= 0 * . 1 OO 2 ) DO P 2AS. AT O — .
i

B o
Emgr e a8 o

L "
B
b
-
.
5
’
a

- .!A.I.-:tu-
Y A Eusien
3 & Mumers: Viahms -
al ey
] . -

v ?"u -
Jo~ tgmtr 3 e e
LAF- Scatter Plot

3L Chit
ot

L= 4

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.

0 Hotia lecus  Unnared Project - Unnamned Map

Fis Edr Viess Leyer Analyes  Tools el
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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.

0 Rolta Fecus - Unnamed Project - Unnamed Map
Fis D8t View Lipws Analyss Took Felp

DB == o8 XD v
k-r v-T - Q-28-%-2-F-&-

|

bnm|n-||

&) Unnamed Map
< [ Mew Asna
vue‘ﬂ!

| Wby coor

Filter

£
- =/ [
s 1 i »
1 ——— Y
Pategens. Ao riveqency
L LUT

o smctea P
e

L Soartes ok

| 30 DataCube
| ot
Sremge Clanle aton

[Ty

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.

0 Rotia Fecus Unnamed Project  Unnamed Map
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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.

Fle [t View Layer Anohrss Tooks Melp

D@ddRE= v XD v-EHOQecQo@Ei,oMm:ii@-
N = =T -;/.m’ - 20| L 2T T -~ A~ =381 -
Mags | Fies | |

@) Urnamed Map
- Mo Area

i - "5
P\BM&_

I o

T A
B
B

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 (toggle): Disregards the lowest and the highest value in the image histogram

before applying the Tail Trim.

Fin Cdt Vew Layer Anshyss Took Help B
DS = o088 XbE --EHAMRUET:: 0 F-
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After applying the settings click on Save As menu to save enhanced data orimages.

Input
Layer: 10NOV21060936-P2AS_R2C1-052513343010_01_POO1.TIF:1. { bandlist= [ 1: ]}

Output
File: ~>| Browse... I
Format: |PTX [.pix) - Options... |

Laper: | 10MOV21060936-P2AS_R2C1-052513943010_01_PO01.TIF:1. { bandLi x| Propeﬂios.<_|

@7 |
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 &

Cancel |

scaling in Output Layer Properties.

.t} Qutput Layer Properties @
Dutput Type: I‘IEBI Unsigned '|
Sealng [none <]
Enhancement

Output Lookup Table: Mone =
=

@1 ok | Concel |

© Output Layer Properties

Output Type: I‘ISB!Umig-red -
Scaling |HDNE > I

Enhancement
=1

Output Lookup Table:  Mew Layer
W Save as defaul lookup table | None |

@?| ok | Cecal |

Select New layer from Output loo

k up Table, and save the default lookup table. Click Ok to save.

o m—
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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 Focus - Unnamed Project - Unnamed Map

Fle ER Vs Layer Analyss Toos Hep

DSBS E= 008 XD v« HAPCROBALOE N
A+ T - 0-B-%-|2-5-2-2-2-T-L-0-n-FT
Magn | Fies |

< [ New Avea

LA .112 pc 1 1ONOVZ1060906-P2AS_RILLEES
&Qj
mﬁm

5 @] Unnamed Map ‘

frew A
Wt
Ll

Overview of Layer

a1 tmags Resohton

Erharce L
Bogreiert afion [ or

,.:N.--

30 Duata Cube
et
irage Classfcabon L

Propurtes

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

Area of Interest

Mask: jEnIire rasher v

Filter size X: |3 T

4

Low Pass | High F"a&sl Custuml

Filter:

(¥) Average
() Median
() Mode
() Gamma

Cument view filter; Mo filter

emove View e (pplytoFie] [_Close ]

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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S Filter: Cut_MN34 E74 Relief.tif:1,2,3 EI@@
Auea of Interest

Mask: |Entire raster

FersizeX: [3 |2 v

Low Pass  High Pass | Custom |

Filter:

(*) Gaussian(SIGMSQ = 4)

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

() Prewitt E dge Detector

() Edage Sharpening

Current view filker: Mo filter

(@7 | Apply to View|

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.

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.
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Creating buffers - step 1

1.

In the 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.

Choose a layer from the Layer list box.
In the 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.

In the 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.
L Buffer Wirard - Step 1 of 7 - Data and Sire [ 3
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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:

Buffer Level:

lists the width of the buffer for each level in the output layer

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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9 Buffer Wizard - Step 2 of 2 - Output Options

Wertex Dptions
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After changing Line Options Both sides - The Output is as follows.

a2

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

Polygon options.
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0 Buffer Wizard Step 2 of 2 - Owtput Options g
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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.

&Y. Geomatica Toolbar ¥10.3.0 Q@E|

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

A window 'New Item Detected' will open.
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£ New ltem Detected
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8. Click on Browse. Now it will ask for the path where you want to save your file, give path
& file name & then click on Save as.

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

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

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




= © © N ©

Practical Manual Geospatial Technology - Class Xl

Y. Bt e - meige. i - Uanamed Map

OSHaR»~ @

-+ O-T 7-W o
wage | Fims | ™ e detad o i o 0 s
Onignd Pl
> mmh
Ty~ ] T T
S webody gl Nem ] Cugt Nt
= Bl 2 i
sl m B e 12 A 2] Ovsera | LI
I ke R
Porcges e
LT I U T——————
e 2 tasss | J
B .
[T g [ 7 e
ks gpe [ g [T e
1

T Uemeteed  ( Usendid Dela  lbeesoten o bisd Dala
 famlle D e g

Fieaiur.
e I
Peaites |G he” X [eomiewr v

it D o Tow P 1 Lm 1
P g b i e
I o] Sampling bereat [1
@1 s |[Ther
= | =
b | |
[Fesm N100 o »[RaRan warcan T3 et

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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1

1.

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.

- GEE

Click on Focus tool from Geomatica Toolbar. Open the Project. Add all the vector layers to the
project and save the project.

ﬂ Relia I ecus - Unnamed Project

Fie Edi View Loper Anabess Took Help

DS E= oo XRE~EFOAs=xE>BL0MmiuPE-
Rk =k o/ -T -l & - 2200 7~ S T L T e
"w'ru.|




Practical Manual Geospatial Technology - Class XII

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.

> Rolta Focus (Trial Version) - Unnamed Project - Unnamed Map
Fle Edit Wiew Layer Analysis Tooks Help

DSBS E= 008 x_, «EOOCHOB LOELR:
' ar

LM N4 I3 S

v oW (}:,ﬂ, i

Ham | M‘ | - C. | -

'+f o - ﬁT'@

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.

Click on Focus tool from Geomatica Toolbar. Open the Project. Add all the vector layers to the
project and save the project.

£ Rolta Focus - Unnamed 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.

9 Rolta Focus - a.gpr - Unnamed Map
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0 Area Properties
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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:

Select the sumound
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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.

£ Rolta Focus a.gpr - Unnamed Map
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Output Map Layout for Printing/Publishing
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