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Open source software’s refer to those computer software’s with their source code made available 

to the users under a copyright license providing the rights to study, modify and distribute the 

software’s to any user.

Free software’s are those software’s that can be used, modified or distributed without any 

restrictions.

Free  - open source - Meaning



FOS GIS Examples

• GRASS GIS

• QGIS

• Open Jump

• R

• Net Logo

• Star Logo

• Dinamica

• Apache

• Geoserver

• UMN Mapserver, ……..

……

…
…



GRASS

Can perform:

 image processing

 graphics production

 spatial modelling

data management

 visualization of many types of data



INTRODUCTION TO GRASS

• GRASS (GEOGRAPHIC RESOURCES ANALYSIS SUPPORT SYSTEM) is a free 

GIS software used for

• GEOSPATIAL DATA MANAGEMENT AND ANALYSIS, 

• IMAGE PROCESSING, 

• GRAPHICS/MAPS PRODUCTION, 

• SPATIAL MODELLING, AND 

• VISUALIZATION. 

• ONE OF THE WORLD’S BIGGEST OPEN SOURCE PROJECT, 

• OFFICIAL PROJECT OF THE OPEN SOURCE GEOSPATIAL (OSGEO) 

FOUNDATION.



GRASS Mirror Site (Tier 1) in India at CES, IISc 

http://wgbis.ces.iisc.ernet.in/grass

GRASS GIS



GRASS Mirror site: 
http://wgbis.ces.iisc.ernet.in/grass



GRASS GIS

• Grass – FOSS GIS

– Can track the change the codes

– can be legally given for free, copied and shared 

– useful for students, researchers, teachers, scientists wanting to use legal software, 

appropriate to their needs

• Can store, process and visualise spatial (raster, vector and point) data along with associated 

attributes.

• GRASS uses GDAL library for raster and OGR library for vector data analysis.



GRASS is a freeware under the GNU General Public License (GPL).

GRASS consists of more than 400 programs (in C) and tools to render maps and
images on monitor and manipulate raster, vector, and site data; process multi
spectral image data; and create, manage, and store spatial data.

GRASS GIS



Supported platforms

• GRASS is written in ANSI-C (C-API) 

• Architectures: Intel x86, AMD X64, Motorola PPC, Sun SPARC, etc. 

• Operating systems: Linux (32/64bit), Unix variants, Windows, Solaris etc.



GRASS Users Worldwide



GRASS Community: 
http://wgbis.ces.iisc.ernet.in/grass/community/support.php

• Announcements 

• User support Mailing list: for discussion about problems and 
solutions using GRASS 

• Development related Mailing list

• Localized mailing lists

• News groups

• Documents

• Bugs 



GRASS Development

• Mailing list

• Compiling GRASS

• Programmer's Manual

• Code submission

• Quality Control

• GRASS related software

http://wgbis.ces.iisc.ernet.in/grass/devel/index.php



Installation of Grass

In LinuxAfter installing Linux (Ubuntu)

Applications -Accessories  Terminal

Just update the installation of linux repositories

Now type: sudo apt-get update

Once this completes

Type: sudo apt-get install grass

Hurray!!! Grass is installed



Applications -Accessories  Terminal   grass –text

Applications -Accessories  Terminal   grass –tcltk



Location

Location is a geographic extent of interest that contains data sets 

Every location has a PERMANENT directory which stores some basic 

information about the whole location, and is a  place to store base files. 

We can think of a location as a data library for a region of interest. 



MAPSET

A MAPSET may be a geographical subset or as large as the parent LOCATION. 

Technically they are subdirectories under any location . 

The "PERMANENT" mapset usually contains the read-only base maps like the 

elevation model, while the other locations are readable and writable by their owners. 

The "PERMANENT" mapset also contains some information about the location 

itself that is not found in other mapsets thus it must exist in every location. 





How to start with GRASS: 
http://wgbis.ces.iisc.ernet.in/grass/intro/index.php

• Installation Guide: 

http://grass.osgeo.org/wiki/Installation_Guide

• First day documentation: GRASS 6 Terminology, Basic GIS concepts, 

GRASS Quick Start …

http://grass.osgeo.org/wiki/GRASS_Help#First_Day_Documentation

• Tutorial and courses: http://grass.osgeo.org/gdp/tutorials.php

http://grass.osgeo.org/wiki/Installation_Guide
http://grass.osgeo.org/wiki/GRASS_Help#First_Day_Documentation
http://grass.osgeo.org/gdp/tutorials.php


Applications:
• Remote Sensing 

• Search and Rescue 

• Environmental Protection and Monitoring

• Risk and Hazard Management

• Climate Change Studies 

• Archeology 

• Agriculture

• Energy calculations 

• Geology 

• Geomorphometry

• Geophysics 

• Hydrological Sciences - including ice cover and groundwater flow 

• Marine Science 

• Meteorology 

• Planetary mapping 

• Public Health

• Epidemiology

• Medical Diagnostics 

• Soil Science 

• Wildlife Zoology 

• ... 





Downloading Data

Step 1:

URL

https://lpdaac.usgs.gov/

Step 2:

Click   PRODUCTS
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STEPS INVOLVED IN THE CLASSIFICATION OF IMAGES BY TAKING SIGNATURES FROM GOOGLE EARTH

• CREATING THE LOCATION AND THE MAPSET FOR THE DATA.

• IMPORTING THE DATA TO THE LOCATION AND MAPSET.

• CREATING  FALSE COLOR COMPOSITE.

• OBTAINING SIGNATURES FROM GOOGLE EARTH.

• IMPORTING THOSE VECTOR FILES INTO ANOTHER VECTOR LOCATION.

• PROJECT THOSE VECTOR FILES INTO THE CURRENT LOCATION.

• BUILDING OF POLYLINES.

• DIGITIZING THE VECTOR MAP.

• CONVERTING THE VECTOR MAPS TO RASTER MAPS.

• PATCHING THE RASTER MAP TO OBTAIN THE TRAINING DATA.

• CREATING A GROUP.

• GENERATING THE SIGNATURE FILE.

• CLASSIFYING THE IMAGE USING THE SIGNATURE FILE.

• GENERATING ERROR MATRIX.



1)CREATING THE LOCATION AND THE MAPSET FOR THE DATA:

• VARIOUS GRASS COMMANDS ARE USED FOR CARRYING OUT VARIOUS OPERATIONS IN GRASS.

• INITIALLY A LOCATION  AND MAPSET IS TO BE CREATED FOR HOLDING THE DATA IN GRASS.

• A  LOCATION IS SOME GEOGRAPHIC EXTENT OF INTEREST THAT CONTAINS DATA SETS THAT 

MUST ALL BE IN THE SAME COORDINATE SYSTEM.

• EVERY LOCATION HAS A PERMANENT DIRECTORY WHICH STORES SOME BASIC INFORMATION 

ABOUT THE WHOLE LOCATION.

• A MAPSET IS A GEOGRAPHICAL SUBSET. EVERY GRASS SESSION RUNS UNDER A PARTICULAR 

MAPSET.

• THE REQUIRED LOCATION AND THE MAPSET IS CREATED BY RUNNING THE GRASS –TEXT

COMMAND IN THE TERMINAL.



• ON ENTERING THE GRASS –TEXT COMMAND ,THE FOLLOWING DETAILS WILL BE ASKED FOR 

THE CREATION OF LOCATION AND MAPSET:

• INITIALLY IT WILL ASK FOR THE LOCATION NAME.

• LOCATION: ENTER THE NAME OF THE LOCATION.

• COORDINATE SYSTEM: 

A. X,Y

B. LAT-LONG

C. UTM

D. OTHER PROJECTION

• >C (UTM SYSTEM)

• ONE LINE DESCRIPTION FOR LOCATION: <ENTER ANYTHING>

• GEODETIC DATUM: WGS84

• ELLIPSOID NAME: WGS84

• SOUTH HEMISPHERE? : N (NO)

• ENTER ZONE: 43



• DEFINE DEFAULT REGION: IT IS TO SET DEFAULT REGION USING 

 NORTH_EDGE

 SOUTH_EDGE

 WEST_EDGE

 EAST_EDGE.

 GRID RESOLUTION

• MAPSET: NAME OF THE MAPSET

• DATABASE: /HOME/……(GIVE THE PATH WHERE THE LOCATION IS TO BE    

CREATED)



2) IMPORTING THE DATA TO THE LOCATION AND MAPSET:

• THE DATA IS IMPORTED TO THE CORRESPONDING LOCATION AND MAPSET BY USING 

THE R.IN.GDAL COMMAND.

• THE CORRESPONDING RASTER DATA WILL NOW RESIDE IN THAT LOCATION AND THE 

MAPSET.

• ALL THE 7 BANDS ARE TO BE IMPORTED INTO THE LOCATION AND THE MAPSET.

• IF ANY LINE ERRORS WAS FOUND, IT COULD BE CORRECTED USING THE SHELL SCRIPT IN 

THE R.MAPCALCULATOR COMMAND. 



3) CREATION OF THE FCC IMAGE FROM THE DATA:

• I.LANDSAT.RGB HELPS IN THE AUTO BALANCING OF THE COLORS 

FOR LANDSAT IMAGES.

• THE BAND 4 IS SET TO RED CHANNEL AND BAND 3 TO GREEN AND BAND 2 TO BLUE 

CHANNEL.

• THE RED, GREEN AND THE BLUE MAP LAYERS ARE COMBINED INTO A SINGLE LAYER TO 

FORM A FALSE COLOR COMPOSITE IMAGE IMAGE BY THE COMMAND R.COMPOSITE.



4)OBTAINING SIGNATURES:

• THE SIGNATURES ARE OBTAINED FROM GOOGLE EARTH BY 

DRAWING THE POLYGONS IN THE REQUIRED AREAS.

• THESE SIGNATURES ARE THEN SAVED AS A VECTOR FILE WITH 

.KML EXTENSION.

• THE SIGNATURES OF EACH CATEGORY IS SAVED IN A SEPARATE 

VECTOR FILE.



5)IMPORTING VECTOR FILES:

• A NEW LOCATION AND MAPSET IS CREATED FOR THE VECTOR FILES APART FROM THE CURRENT 

WORKING LOCATION.

• THE CREATED VECTOR FILES ARE THEN IMPORTED TO THAT LOCATION USING THE COMMAND 

V.IN.OGR.



6)PROJECTING THE VECTOR FILES TO THE CURRENT LOCATION:

• THE VECTOR FILES IN THE NEWLY CREATED VECTOR LOCATIONS ARE PROJECTED TO THE CURRENTLY 

WORKING LOCATION BY USING THE COMMAND V.PROJ.

• V.PROJ HELPS IN THE PROJECTION CONVERSION OF THE VECTOR MAPS.

• V.PROJ ALLOWS A USER TO CONVERT A VECTOR MAP IN A SPECIFIED MAPSET OF A SPECIFIED 

LOCATION (DIFFERENT FROM CURRENT) WITH PROJECTION OF INPUT LOCATION TO THE VECTOR 

MAP IN A CURRENT MAPSET OF CURRENT LOCATION WITH PROJECTION OF CURRENT LOCATION. 



7)BUILDING OF POLYLINES:

• THE POLYLINES ARE BUILT FROM THE LINES OR BOUNDARIES IN THE VECTOR MAP BY USING 

V.BUILD.POLYLINES.

8)DIGITIZING VECTOR MAP:

• BEFORE DIGITIZING THE REGION IS TO BE SET TO THE VECTOR MAP BY USING G.REGION

• THE VECTOR MAPS ARE DIGITIZED AFTER  BUILDING THE POLYLINES BY USING THE COMMAND 

V.DIGIT.

• THE VECTOR MAPS OF EACH CATEGORY ARE DIGITIZED SEPARATELY BY MENTIONING THE CATEGORY 

AND THE LAYER NUMBER. 



9)CONVERTING TO RASTER MAPS:

• THE DIGITIZED VECTOR MAPS ARE CONVERTED TO RASTER MAPS BY USING V.TO.RAST.

• THE VECTOR MAPS OF EACH CATEGORY ARE DIGITIZED SEPARATELY BY PROPERLY MENTIONING THE 

CATEGORY AND LAYER NUMBER.

10)PATCHING THE RASTER MAPS:

• THE RASTER MAPS OF ALL THE CATEGORY ARE PATCHED TOGETHER TO OBTAIN THE TRAINING DATA.

• THIS PATCHING PROCESS CAN BE DONE BY R.PATCH.



11)CREATING GROUP:

• I.GROUP IS USED TO CREATE ,EDIT ,LISTS THE GROUPS AND SUBGROUPS OF IMAGERY FILE.

• THE SELECTED BANDS ARE INCLUDED IN THE GROUP(ALL BANDS EXCEPT 6TH BAND).

• ANY OPERATIONS LIKE I.MAXLIK, I.GENSIG ETC. ARE CARRIED OUT ON THOSE BANDS WHICH ARE 

INCLUDED IN THE GROUP.

• AFTER THE CREATION OF THE GROUP THE REGION IS SET TO THE FALSE COLOR COMPOSITE 

IMAGE BY USING G.REGION.



12)GENERATING SIGNATURE FILE:

• THE SIGNATURE FILE IS TO BE CREATED FOR DOING CLASSIFICATION.

• THE SIGNATURE FILE IS CREATED BY USING THE TRAINING DATA WHICH WAS CREATED BY PATCHING 

THE RASTER MAPS.(RASTER MAPS OBTAINED FROM THE DIGITIZED VECTOR MAPS.)

• THIS SIGNATURE FILE CAN BE GENERATED BY USING THE COMMAND I.GENSIG.

• FOR GENERATING THE SIGNATURE FILE THERE IS A NEED OF MENTIONING THE NAMES OF GROUP AND 

SUBGROUP.



13)CLASSIFICATION:

• THE GENERATED SIGNATURE FILE IS USED IN CLASSIFICATION OF THE DATA.

• THE SUPERVISED CLASSIFICATION IS DONE (MAXIMUM LIKELIHOOD ).

• THE CLASSIFICATION IS DONE BY USING I.MAXLIK.

• THE CLASSIFIED IMAGE WILL HAVE THE DIFFERENT CATEGORIES AND THE EACH CATEGORY IS 

ASSIGNED A COLOR BY USING D.COLORS.

• FOR USING D.COLORS THE MONITOR IS TO BE SET FIRST AND IS DONE BY USING D.MON 

COMMAND.



REFERENCE MATERIAL

• LANDSAT.ORG

• TUTORIALS, CCRS, CANADA

• ITC, NETHERLANDS

• GRASS WIKI

• GRASS - OSGEO
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