ISSN : 0972-642X

www.isgindia.org

Inside this issue:

Interview with
Dr. Shailesh

Nayak

National Map

Policy — 2005
Shashikant A.

Sharma

Overview of 3D

Measurement
from Satellite

Imagery

Ritesh Agrawal &

A. S. Rajawat

Remote Sensing

Data Policy
Shashikant A.

Sharma

Spatial Data

Sources in India

ISG - ISRS Na-

tional Sympo-
sium - 2013, A

Brief Report
N. S. Mehta

Space News
K. P. Bharucha

[S8)

(o]

1o

ISG Newsletter

Volume 20, Issue 1

Editor’s Desk

Dear Members,

It is a great pleasure to bring
the new-look ISG Newsletter
to you. The newsletter hence
forth will follow this pattern
of fixed columns by emi-
nent contributors. The inter-
view shall remain a constant
feature. This will make

news more prominent and
articles little less so. This of
course will change when we
bring out the ISG NL for
special occasions. Nonethe-
less we intend to stick to this
format. You may suggest any
fixed columns along with
possible contributors for ex-
panding our range of news
and events.

June 2014

The interview column in this
issue features wide variety of
questions with Dr Shailesh
Nayak, Secretaty MOES and
outgoing President ISG. You
can enjoy reading his
thoughts and views on the
subject of Geomatics and
earth sciences.

The articles in this issue, as
intended, do not conform to a
specific theme, but are highly
relevant to the contemporary
issues challenging the field
of Geomatics. So you can
read articles on India’s data
and map policy by S. A.
Sharma, and an overview of
3D measurements from satel-
lite imagery by Ritesh
Agarwal. A brief report on
the ISG-ISRS National Sym-

posium has also been pre-
sented. This issue also fea-
tures a section on Geoinfor-
matics education and career
prospects, which we hope
will interest the Student
Members of ISG.

We apologize for delay in
bringing out this issue -
mostly because columns and
columnists had to be final-
ized and goaded into action.
Hopefully next one onwards
it will be streamlined.

Happy reading! Keep in
touch.

R. P. Dubey, Editor
rpdubey@hotmail.com

Indian Sociaty
of Geomatics
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Interview with Dr. Shailesh Nayak

r. Shailesh

Nayak, the

Secretary -

Ministry of
Earth Sciences, and former
President - ISG, has pio-
neered several applications
related to coastal and marine
sciences in India. In his can-
did interview with Shri R. P.
Dubey, Dr. Nayak, presents
a road map for Geomatics
to take center-stage in deci-
sion making.

RD: You have been the
President of ISG for last
three years and have had
association with this pro-
fession from the very be-
ginning of your career.
What according to you is
the current scenario and
future prospects of Geo-
matics in India?

SN: During last 30 years or
so, GIS as a technology as
well as an application tool
has grown tremendously.
We had many either data-
centric or technology-centric
programs or projects. Now,
it has emerged as a tool for
building a decision support
system. The tsunami warn-
ing system is a very good
example. Today, with the
matured remote sensing,
global navigation and geo-
graphic information systems
and advances in computing
and communication tech-
nologies, it is possible to
build such decision support
system and provide location

and web-based services.
The proposed program on
National GIS envisions to
develop such decision sup-
port systems in variety of
fields such as health, educa-
tion, agriculture, rural and
urban development, etc. and
is likely to be implemented
soon. Many entrepreneurs
have come up with very
novel ideas and developed
innovative applications. In
my view, the prospects of
Geomatics in India are ex-
tremely bright and in near
future many citizen-centric
systems will be built around
GIS.

RD: Do you feel that there
is need to re-orient the ISG
in terms of enhancing its
relevance both in Indian
and abroad. Do you feel
the need for better net-
working with other socie-
ties?

SN: I think so. ISG currently
addresses issues mostly re-
lated to natural resources
and environment using im-
age data bases. ISG needs to
focus issues related to con-
tent of data and their update,
spatio-temporal data models,
indexing image data bases,
data mining techniques, ob-
ject-based image analysis,
automatic image interpreta-
tion especially of high reso-
lution of data, analysis and
archiving geo-sensor data,
integration of heterogeneous
data, data standards includ-

ing meta-data, advancement
in visualization, 3D and 4D
modeling, decision support

systems and capacity build-
ing.

There is an excellent coop-
eration with the Indian Soci-
ety of Remote Sensing. We
need to network with other
societies, especially, INCA,
CSI, etc.

RD: How would you sum
up the achievements of
ISG during your tenure?
Are you satisfied with the
progress. What would be
your suggestions for fu-
ture?

SN: I think ISG did quite
well in dissemination of
Geomatics knowledge at
grass root level in the differ-
ent parts of the country, en-
couraging participation of
younger colleagues includ-
ing students at post-graduate
level in seminars and work-
shops, recognizing meritori-
ous work in the field of Geo-
matics, bringing awareness
of innovative applications of
Geomatics in school chil-
dren and society. However,
we need to consider to par-
ticipate at international
level, interaction with indus-
tries and government and
focusing on scientific and
technical issues.

RD: You have been head-
ing the Ministry of Earth
Sciences as Secretary for

Dr. Shailesh Nayak

“GIS now
has emerged
as a tool for

building a

decision
support

system”
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“ISG needs to
consider
participating
at
international
level, interact
with industries
and
government,
and focus on
scientific and
technical

issues.”

more than six years. Could
you please tell how the
earth sciences activities
have developed in these
years and how you have
brought the fruits of re-
search, observations and
modeling nearer to soci-
ety?

SN: Our vision was to de-
velop insight into the scien-
tific understanding of the
Earth System to improve
prediction of weather, cli-
mate and natural hazards,
explore polar and ocean sea
bed and develop technology
for sustainable use of re-
sources. Thus the national
agenda was to promote dis-
covery of phenomena and/or
new perspective on earth
system and their compo-
nents, better understanding
of earth processes and their
interaction with human and
social systems, apply this
knowledge for sustainability
of the Earth and develop
services for the societal
benefits. The support these
agenda, we had augmented
our capacity to observe at-
mosphere, ocean, polar re-
gions and solid earth. We
initiated many projects to
improve our weather, cli-
mate and ocean modeling,
data assimilation capability,
both for operational forecast
and research in earth proc-
esses, building high per-
formance computing capa-
bility, set up high-speed
network to facilitate data
accessibility and exchange
of model outputs, etc. The

project on Monsoon Mission
and Severe Weather are two
classic examples. We have
strengthened our interna-
tional collaborations, both
bilateral and multilateral.
We are funding many uni-
versities in US, UK, Japan
and Australia to carry out
specific research related to
monsoon. Third, we have
initiated projects to answer
scientific questions related
to cloud physics, air-sea
interaction, ocean circula-
tion, bio geochemistry of
oceans, air-sea-ice interac-
tion, teleconnection between
polar regions and monsoons,
earthquake processes by
drilling deep borehole in
Koyna, evolution of Hima-
laya and origin of mon-
soons, investigations for
Geoid anomaly, etc. Large
scale investigations of sea
bed for exploration of gas
hydrates, poly metallic nod-
ules, hydro-thermal deposits
as well as living resources
and developing technology
for harnessing these re-
sources have been initiated.
We had also started an Ad-
vanced Training School to
train young recruits in earth
system modeling. The
knowledge gained by these
studies has helped us to im-
prove models and thus fore-
cast of weather, climate and
hazards. The forecasts has
been converted into services
for specific sectors like agri-
culture, fishery, aviation,
water resources, disaster
management, shore protec-

tion, tourism, etc.

The National Council of
Applied Economic Research
(NCAER) has carried out
the survey of weather and
marine services. According
to this survey, economic
benefits of weather and
climate forecasts as well as
fishery and ocean state ser-
vices about Rs 100,000
crores per year. The benefit
of accurate cyclone forecast
is of utmost importance in
saving lives as seen in the
case of the Phailin cyclone.
The services rendered in the
Lakshdweep Islands such
desalination plants, orna-
mental fishery, etc. has led
about 12 per cent increase in
the gross domestic product
of the Lakshdweep Islands.
These are few examples of
services rendered by us.

RD: What is current em-

phasis in terms of agenda
of earth sciences activities
and what are your future

plans?

SN: For the next few years,
the major emphasis will be
to enrich our knowledge
base about the Earth System
and the interactions within
and across system for de-
veloping improved weather,
climate and hazards related
services for sustainable and
inclusive development. The
major goals for developing
major services are:

i) Improving forecast for
weather including mon-
soon.
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ii) Providing an early
warning of natural haz-
ards.

iii) Providing ocean infor-
mation for safe naviga-
tion and fisheries.

iv) Understanding of polar
science and it's implica-
tion for climate change.

v) Exploration of ocean
mineral resources and
development of technol-

ogy.

vi) Protection of shore and
conservation of coastal
ecosystem.

vii) Projection of climate
change and developing
climate services.

RD: You have pioneered
many applications related
to coastal and marine sci-
ences. What are your
views on the current state
and how do you see the
future of research and
regulations in this direc-
tions.

SN: Marine and coastal eco-
systems are most productive
areas and hence continuous
monitoring is vital. We need
to to argument current ob-
servations on physical, geo-
logical, chemical, and bio-
logical to understand sea-
sonal and inter annual vari-
ability, sensitivity to global
change and model ecosys-
tems in terms of productivity
to assess their health. The
gradual changes in sea level
due to global warming or
episodic changes due to

storm surges, tsunamis, high
waves, affect significantly
ecosystems and ultimately
the coastal communities. We
have seen the extensive
damage to mangroves and
coral reefs during the 2004
Indian Ocean tsunami, and
has lead to loss of livelihood
for coastal communities.
The inundation also affects
settlements and infrastruc-
ture In coastal regions.
Hence we need to build eco-
system models to study im-
pact of climate change.
Various Ocean Color prod-
ucts are being generated to
answers questions such as
how much phytoplankton
the oceans contain, where
they are located, how distri-
bution is changing with time
and how much photosynthe-
sis they perform. They could
be vital input for ecosystem
modeling.

Vulnerability of the coast
due to climate change and
natural hazards can be a
major criteria to develop
regulation measures. The
vulnerability maps to ad-
dress these issues have been
prepared for the Indian coast
and they needs to be effec-
tively utilized. Areas likely
to be affected by inundation
have been identified using
high-resolution topographic
base developed using Carto-
sat and other data. We need
to build impact models to
address issues related to
vulnerability of economic
and social sectors.

The loss of marine biodiver-
sity is another major issue.
Today, the loss has been
estimated to be 100 to 1000
times more than what could
be considered natural.
Whether the Earth can sus-
tain current rate of loss? The
detailed records of marine
life and changes needs to be
meticulously recorded. The
programs on Census of ma-
rine life and Ocean-Bio-
geographical System (OBIS)
have been initiated. The
impact of loss of marine
biodiversity on other ocean
processes needs to be under-
stood. The focus should be
on the understanding of the
structure, function and vul-
nerability of ecosystems. We
need to ensure healthy ocean
environment for sustained
benefit of our successive
generations.

RD: Do you feel that the
technologies developed by
central research labs are
being utilitised properly. Is
there a gap in this area
which you would like to

plug?

SN: We have very clear
roadmap and plans for trans-
lating knowledge into ser-
vices. Of course, there is a
time lag between creating
new knowledge and im-
provement of services. The
time lag depends on variety
of factors such as needs of
the society, technological,
financial, human and mana-
gerial resources required to
convert knowledge into

“Marine and
coastal
ecosystems are
most
productive
areas and
hence
continuous
monitoring is

vital,”
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“The
acquisition of
knowledge,
passion for
scientific
understanding,

hard work and

dedication will
lead to

success.”

Shri Shashikant A.
Sharma

product or service and their
acceptability by users. So
each specific issue needs to
addressed separately.

RD: Research in modern
times overarches the
boundaries of nations.
What is your vision of col-
laboration and cooperation
with other countries for
research in general and
that related to earth sci-
ences in particular?

SN: Earth system science is
a global as well as of na-
tional importance. You
know that the Earth behaves
as a single, interlinked and
self-regulating system. Its

components, viz. atmos-
phere, oceans, cryosphere,
geosphere and biosphere,
function together and their
interactions are complex and
significant. Hence we need
global collaborations for
observations, understanding
of various earth processes,
improve models to develop
forecasting capabilities for
weather, climate and hazards
as well as sustainable use of
energy and resources. Since,
few countries are engaged in
the generation of knowledge
it is necessary to have multi-
lateral /regional collabora-
tion to address science
questions, and develop co-
operation in observing sys-

tem and modeling. We have
build very effective collabo-
rations with USA, UK, Ko-
rea and informal collabora-
tions with many countries.
We also participating in
many multilateral collabora-
tion like Belmont Forum and
UN organizations like IOC/
UNESCO, WMO, etc.

RD: What is your message
to the youth and the young
professionals?

SN: The acquisition of
knowledge, passion for sci-
entific understanding, hard
work and dedication will

lead to success. ®

National Map Policy—2005

Shashikant A. Sharma, Scientist, Space Applications Centre (ISRO), Ahmedabad.
E-mail: sasharma@sac.isro.gov.in

1. Preamble

11 socio-
economic de-
velopmental
activities, con-
servation of natural re-
sources, planning for disas-
ter mitigation and infrastruc-
ture development require
high quality spatial data.
The advancements in digital
technologies have now made
it possible to use diverse
spatial databases in an inte-
grated manner. The respon-
sibility for producing, main-
taining and disseminating
the topographic map data-
base of the whole country,

which is the foundation of
all spatial data, vests with
the Survey of India (SOI).
Recently, SOI has been
mandated to take a leader-
ship role in liberalizing ac-
cess of spatial data to user
groups without jeopardizing
national security. To per-
form this role, the policy on
dissemination of maps and
spatial data needs to be
clearly stated.

2. Objectives

e To provide, maintain
and allow access and
make available the Na-
tional Topographic Da-
tabase (NTDB) of the

SOI conforming to na-
tional standards.

e To promote the use of
geospatial knowledge
and intelligence through
partnerships and other
mechanisms by all sec-
tions of the society and
work towards a knowl-
edge- based society.

3. Two Series of Maps

To ensure that in the further-
ance of this policy, national
security objectives are fully
safeguarded, it has been
decided that there will be
two series of maps namely

(a) Defense Series Maps



mailto:ritesh_agrawal@sac.isro.gov.in

Volume 20, Issue 1 Page 7

(b)

(DSMs)- These will
be the topographical
maps (on Everest/
WGS-84 Datum and
Polyconic/UTM Projec-
tion) on various scales
(with heights, contours
and full content without
dilution of accuracy).
These will mainly cater
for defense and national
security requirements.
This series of maps (in
analogue or digital
forms) for the entire
country will be classi-
fied, as appropriate, and
the guidelines regarding
their use will be formu-
lated by the Ministry of
Defense.

Open Series Maps
(OSMs) — OSMs will be
brought out exclusively
by SOI, primarily for
supporting development
activities in the country.
OSMs shall bear differ-
ent map sheet numbers
and will be in UTM
Projection on WGS-84
datum. Each of these
OSMs (in both hard
copy and digital form)
will become
“Unrestricted” after
obtaining a one-time
clearance of the Minis-
try of Defense. The
content of the OSMs
will be as given in An-
nexure ‘B’. SOI will
ensure that no civil and
military Vulnerable
Areas and Vulnerable
Points (VA’s/VP’s) are
shown on OSMs.

The SOI will issue from
time to time detailed guide-
lines regarding all aspects of
the OSMs like procedure for
access by user agencies,
further dissemination/
sharing of OSMs amongst
user agencies with or with-
out value additions, ways
and means of protecting
business and commercial
interests of SOI in the data
and other incidental matters.
Users will be allowed to
publish maps on hard copy
and web with or without
GIS database. However, if
the international boundary is
depicted on the map, certifi-
cation by SOI will be neces-
sary. In addition, the SOI is
currently preparing City
Maps. These City Maps will
be on large scales in WGS-
84 datum and in public do-
main. The contents of such
maps will be decided by the
SOI in consultation with
Ministry of Defense.

4. National Topographi-
cal Database (NTDB)

SOI will continue to create,
develop and maintain the
National Topographical
Data Base (NTDB) in ana-
logue and digital forms con-
sisting of following data
sets:

(a) National Spatial Refer-
ence Frame;

(b) National Digital Eleva-
tion Model,

(c) National Topographical
Template,

(d) Administrative Bounda-
ries, and

(¢) Toponomy (place
names).

Both the DSMs and OSMs
will be derived from NTDB.

5. Map Dissemination
and Usage

Open Series Maps of scales
larger than 1:1 million either
in analogue or digital for-
mats can be disseminated by
SOI by sale or through an
agreement to any agency for
specific end use. This trans-
action will be registered in
the Registration database
with details of the receiving
agency, end use etc.

Through the agreement, SOI
will allow a user to add
value to the maps obtained
(either in analogue or digital
formats) and prepare his
own value-added maps. The
user should be able to share
these maps with others — the
information of all such shar-
ing will also require to be
logged in the Map Transac-
tion Registry.

6. Applicability of Previ-
ous Instructions

The Ministry of Defense has
from time to time issued
detailed guidelines on vari-
ous aspects of map access
and use. These instructions
shall continue to hold good
but for the modifications
cited herein. ®

Note: More information is
available on website of SOI.

SOI will
continue to
create, develop
and maintain
the National
Topographical
Data Base
(NTDB) in
analogue and

digital forms .
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OSM is
primarily for
supporting
development
activities in

the country.

Annexure B: Contents of OSM

SI. No. Category \ Details Sub Details
Layer
1 GENERAL Latitude/Longitude
Name of State/District/ Administrative index
Topo sheet Number/Year of Survey/Edition
No./Index to topo sheets
Magnetic variation from true North direction
Map reference
Bar scale/Representative Factor
2 ADMINISTRA- | Names Administrative/Locality or tribal
TIVE BOUNDA- | Boundary International to village, Forest,
RIES Boundary all boundary pillars, village tri-junctions
Pillars
3 COMMUNICA- |Roads All Roads
TIONS/ ROADS | Tracks All Tracks, pass, footpath
Railways All gauges with stations, tunnels
Embankments | Light railways or tramway, All embankments,
Other Lines Road/rail/tank
4 HYDROLOGY | Stream/Canals | All streams/canals
Dams All earthwork dams
Rivers / Banks | All rivers with details, banks, islands
Wells, Water | All wells/tube wells/springs
Features All Tanks (excluding overhead tanks),
Lightship, buoys, anchorages
5 SETTLEMENT/ | Towns or Village inhabited, deserted and forts
CULTURAL Villages Huts, Tower, Antiquities
DETAILS Offices Religious places, tombs/grave
Settlements All post/telegraphic/Police stations hut
All Bungalows
6 TRANSMIS-
SION LINE
7 RELIEF/ Contours Contours with sub features
HYPSOGRA- Sand Features | All sand features
PHY Ice Forms Ice forms (all features)
Heights Spot height, Approximate height
Benchmarks | Bench marks (Geodetic tertiary, canal)
8 VEGETATION | Plantations, All trees, Vine on trellis, grass, scrub.
Trees
9 FOREST Reserved/Protected

* Contours & heights will not be available in restricted zones as per MOD's instructions.
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he use of satellite

images to pro-

duce Digital Ele-

vation Model
(DEM) is rapidly gaining
prominence. In recent years,
the number of satellites ca-
pable of generating DEM
has rapidly increased. More-
over, in order to obtain the
DEM, a plethora of options
are available to remote sens-
ing user community, offer-
ing different spatial, radio-
metric, spectral and tempo-
ral resolutions. The DEM
produced from satellite im-
ages have considerable ad-
vantages in respect to time,
money and effort. Several
methods have evolved to
generate DEM from space-
based technologies, leading
each time to new techniques
with improved capabilities,
overcoming few limitations
of the earlier approaches.

This article presents an over-
view of techniques for ex-
traction of 3D information
from satellite data. The per-
formance and limitations of
three different methods, viz.
satellite photogrammetry,
SAR stereoscopy and SAR
interferometry are ex-
plained. Additionally the
available DEM products,
namely ASTER GDEM,
Carto DEM and SRTM have
also been discussed.

Overview of 3D Measurements from Satellite Imagery

Ritesh Agrawal @ and A. S. Rajawat”
+ Scientist, Space Applications Centre (ISRO), Ahmedabad
@ Corresponding Author E-mail: ritesh _agrawal@sac.isro.gov.in

Introduction

A digital elevation model
(DEM) is a digital represen-
tation of ground surface
topography or terrain. DEM
are used to perform a lot of
application such as the recti-
fication of aerial photogra-
phy or satellite imagery,
modeling water flow or
mass movement, rendering
of 3D visualizations, crea-
tion of relief maps, creation
of physical models, reduc-
tion (terrain correction) of
gravity measurements, ex-
tracting terrain parameters
and surface analysis. Eleva-
tion data are represented
with different forms like
contour lines, point eleva-
tion or DEM. Today, eleva-
tion data are represented as
Digital Elevation Model
(DEM), Digital Terrain
Model (DTM) and Digital
Surface Model (DSM).

Digital Elevation/ Terrain
Model are acquired from
several different sources.
These sources are ground
surveying, airborne data
(e.g. aerial photo), existing
cartographic data (e.g. To-
pographic maps), radar sat-
ellite (e.g. Radarsat, ALOS/
Palsar, ENVISAT/ASAR),
optical satellite (e.g. Ikonos,
Aster, Geoeye-1) and air-
borne laser scanning. The

most accurate DEM within
these methods are available
with ground surveying. But
this method is very expen-
sive, time consuming and
requires more effort. Accu-
rate DEM can be obtained
using laser scanning too but
the equipment/processing is
expensive in terms of flight
cost and requirement of high
-end processing. The DEM
generated using satellite
images are therefore rapidly
gaining popularity due to
their advantages in respect
of time and cost.

Digital elevation models
(DEMs) are currently one of
the most important data used
for geo-spatial analysis.
Since the elevation extrac-
tion is an active R & D
topic, there is need to under-
stand different techniques
for extraction of the eleva-
tion information using dif-
ferent satellite viewed from
space. Three different tech-
niques photogrammetry,
radargrammetry and inter-
ferometry are explained for
extraction of relative or ab-
solute elevation along with
their limitation and advan-
tage over each other. The
freely available global and
Indian elevation datasets are
also explained in this article.

Shri Ritesh Agrawal

Dr. A. S. Rajawat
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RPCs
provided
along with the
stereo data are
essentially a
form of
generalized

sensor model .

Satellite Photo-
grammetry

Satellite photogrammetry
has slight variations com-
pared to photogrammetric
applications associated with
aerial frame cameras. The
coverage of satellite images
is large and is thus suitable
for large-scale survey or
investigation having much
coarser resolution than aerial
photogrammetry. SPOT5
Earth observation satellite
produces 2.5 meter panchro-
matic and 10 meter multi-
spectral imagery. The first
high-resolution satellite of
the world, IKONOS
launched by US in year
1999 with its coverage of
11kmx11km and spatial
resolution of 1 meter pan-
chromatic and 4 meter multi
-spectral imagery. Quick-
Bird launched in 2001 satel-
lite has provided the finest
61 centimeter class panchro-
matic imagery. Therefore,
the difference between the
spatial resolution of satellite
image and that of aerial im-
age is gradually reducing.
The Cartosat-1 launched by
ISRO in May 2005 is the
first near-real time stereo
mission giving stereo prod-
uct having a temporal gap of
54 seconds. Its acquisition
geometry is shown in Fig. 1.

Initial satellites such as Spot
-5, IRS-1C/1D used physical
sensor model based on the
physical meaning of the
imaging process. The con-

cept of Rational Function
Model (RFM) carrying the
sensor-image-ground rela-
tionship in the form of co-
efficients has been intro-
duced with the launch of
IKONOS satellite. The RFM
model was further used in
other satellites such as Geo-
eye, Quickbird, Prism and
Cartosat-1 etc. The Rational
Function Model (RFM) co-
efficients, called RPCs, pro-
vided along with the sterco
data are essentially a form of
generalized sensor model

i.e. the model parameters are
sensor independent, having
high fitting accuracy and are
calculated in real time .

Rational Function
Model

A sensor model relates 3D
object point positions to

their corresponding image
positions through the collin-
earity condition. The RFM
relates object space coordi-
nates to the image space
coordinates. The image pixel
coordinates (X, y) are ex-
pressed as ratios of polyno-
mials of ground coordinates
(X, Y, Z). Generally they are
represented as third order
polynomials. Ratios have a
forward form:

Pl (X.Y.Z)
P2 (X,Y,Z)

>
Il

(D)

P3 (X.Y.7Z)
P4 (X,Y,Z)

<
Il

(2)

Where, Pi (1=1,2,3 and 4)
are polynomial functions.
This equation is called up-
ward RF. Usually RF model

Complete Acquisition of
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Figure 1: Acquisition geometry of the Cartosat-1 ste-

reo mission




Volume 20, Issue 1 Page 11

is generated based on a rig-
orous sensor model.

The order of the terms is
trivial and may vary in dif-
ferent literature. The number
of coefficients in the polyno-
mial can be reduced gradu-
ally by applying different
conditions (P2=P4) &
(P2=P4=1). A minimum of
7, 19, and 39 GCPs are re-
quired to resolve the first,
second and third-order RFM
having 14, 38 and 78 num-
ber of RPCs respectively.
Refinement with polynomi-
als corrects the remaining
error and refines the mathe-
matical solution. The major
steps involves in the genera-
tion of the digital elevation
models are as:

e  GCP and Tie points are
identified on both the
images used for the
updating of RPCs in the
stereo image to enhance
the geometric and stereo
model accuracy. The
GCPs and tie points are
further used to co-
registering the image to
minimize and remove Y
- parallax to establish
Epipolar geometry.

e Image matching tech-
niques are used in order
to find point correspon-
dences i.e. conjugate
points or match points.
The image matching is
performed based on
image pyramids, where
the results i.e. the dis-
parities, are calculated

on the smaller image
pyramid level and are
then projected to the
next larger pyramid
level for refinement.

e  The generated conju-
gate points use space
intersection to get its
geo-location and eleva-
tion information by re-
lating image object rela-
tionship defined by
RFM model.

e The geo-located eleva-
tion information is in-
terpolated for the crea-
tion of DEM at a regu-
lar posting.

This technique is used to
produce ASTER Global
Digital Elevation Map
(GDEM) and CartoDEM
national DEM (nDEM).

ASTER GDEM

The ASTER Images are
acquired in 14 spectral
bands using three separate
telescopes and sensor sys-
tems. These include three
visible and near-infrared
(VNIR) bands with a spatial
resolution of 15 m, six short-
wave-infrared (SWIR) bands
with a spatial resolution of
30 m, and five thermal infra-
red (TIR) bands that have a
spatial resolution of 90 m. A
separate telescope for ac-
quiring image in VNIR
Band3 with backward-
looking orientation, thus
providing along-track stereo
coverage from which high-
quality digital elevation

models (DEMs) are gener-
ated as one of a suite of AS-
TER standard data products.
ASTER GDEM is 30m ele-
vation dataset created by
stereo-correlating the 1.3
million scene ASTER VNIR
archive, covering the Earth’s
land surface between 83N
and 83S latitudes, formatted
in 1 x 1 degree tiles as Geo-
tiff file format. ASTER
DEM standard data products
are produced with 30m post-
ings, and have Z accuracies
generally between 10 m and
25 m root mean square error
(RMSE). The ASTER
GDEM is distributed by
METTI and NASA through
the Earth Remote Sensing
Data Analysis Center
(ERSDAC) and the NASA
Land Processes Distributed
Active Archive Center (LP
DAAC) at no charge to us-
ers worldwide as a contribu-
tion to the Global Earth Ob-
serving System of Systems
(GEOSS). Along with the
data, the quality assessment
shows the number of scene-
based DEMs contributing to
the final DEM value at each
pixel or the location of data
anomalies that have been
corrected (Figure 2). At the
time of releasing of product
it was also observed that the
detail of topographic expres-
sion resolvable in the AS-
TER GDEM appears to be
between 100m and 120m
arising due to a variety of
local effects and geometric
shapes.

ASTER
Images are
acquired in 14
spectral bands
using three
separate
telescopes and

sensor systems
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Standard
Planimetric
accuracy and
vertical
accuracy of
Carto DEM is
15m and 8 m

respectively.
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Figure 2: ASTER GDEM (1 Arc Second) global stacking number map showing
numbers of ASTER DEMs contributing to the GDEM by location.

CartoDEM

IRS-P5 (CartoSat-1) satel-
lite, launched on May 05,
2005, is designed to deliver
high resolution spatial data
of better than 2.5m in stereo
with covering a ground
swath of 27 km. The twin
cameras, with a fixed base-
to-height ratio of 0.62, im-
age the terrain through in-
track stereo almost simulta-
neously with a time lag of
approximately 52 sec. The
pair of Panchromatic cam-
eras having an along track
stereoscopic capability to
acquire two images simulta-
neously, one forward look-
ing (Fore) at +26 © and an-
other rear looking (Aft) -5°.
The primary mission goal of
CartoSat-1 is to generate
Digital Elevation Model
(DEM) covering the entire
country to facilitate the user
communities of remote sens-
ing and cartography. To

fulfill the goal of Cartosat-1
Indian Space Research Or-
ganization (ISRO) provide
Cartosat-1 Digital Elevation
Model (CartoDEM) for en-
tire country with a spatial
resolution of 30m in public
domain in 1° by 1° tile

shown in figure 3. These
tiled datasets can be
downloaded from Bhuvan
(www.bhuvan.nrsc.gov.in).
The standard planimetric
accuracy and vertical accu-
racy of CartoDEM is 15m
and 8 m respectively.

Figure 3: CartoGDEM (1 Arc Second) in 1°by 1° tile
available from Bhuvan
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SAR Stereoscopy

SAR stereoscopy is the tech-
nology of extracting geo-
metric object information
from radar images. Radar-
grammetry particularly de-
rives topographic map
(DEM) from the disparity
angles, which is the angle of
parallax, of two overlapping
stereo radar images. In ra-
dargrammetry, the rigorous
extraction of three-
dimensional geometric data
is defined by a radar stereo
intersection. Based on the
knowledge of interior orien-
tation (image pixel and line
coordinates) as well as exte-
rior orientation (satellite
positions and velocities), the
solution is represented as the
intersection of a range
sphere and Doppler cone.
Since a pair of stereo images
provides two sets of slant
range and satellite ephem-
eris information, it is an over
-determined solution of
three unknowns from four
range sphere intersection
(RSI) equations also known
as the radargrammetric ori-

acquisition

Same-side stereo

entation approach. Based on
stereo geometry, the averag-
ing solution takes the mean
value of two vector solu-
tions. The difference be-
tween two solutions can be
treated as mis-closure,
which is an evaluation pa-
rameter to quantify the accu-
racy of the solution. The
stereo approach for eleva-
tion extraction, requires as
input, overlapping image
pairs created from airborne
or satellite platform posi-
tions which, as viewed from
a common 'target' within the
images, are separated in
incidence angle by several
degrees (optimally 10-20°)
in same side or opposite side
stereo acquisition shown in
figure 4.

Radargrammetric
Orientation Ap-
proach: Range-

Doppler model

Range Doppler Model pri-
marily considers the precise
relationship between image
coordinates of (line, sample)
and object-space coordinates

(Latitude, Longitude,
Height) of the target with
respect to the geometry of
the SAR image. This ap-
proach, utilizing two Dop-
pler equations and two range
equations to obtain the posi-
tion of an unknown ground
point in space intersection,
has been the mainstream
solution for SAR stereo res-
titution.

Range equation

(Px- Sx)° + (Py- Sy)° + (Pz -
Sz)? =R’

..(3)
and,
Doppler Equation
(V)(P-S) =0

..(4)

Where, P = Position of the

Ground feature; S = Corre-
sponding satellite location;

and R= Range between sat-
ellite & ground feature.

Major ways in which satel-
lite stereo SAR differs from
the airborne cases:

Opposite-site stereo
acquisition

Figure 4. Stereo acquisition geometry of SAR a) Same side b) opposite side

For space-
borne
applications
most
commonly
used
radargrammet
ric mode is
same-side
stereo instead
of opposite-
side stereo
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Interferometric
SAR is a
technique

which allows to

extract
information on
the terrain
topography
from the phase
of the SAR

signal

e  Better stereo geometry

e  Motion compensation
not required

e  Poorer resolution
e  (Cost effective
e  Wider area coverage

Since the procedures and the
resulting products lead di-
rectly to photogrammetry,
radargrammetry faces some
issues arising from the mi-
crowave nature of radar im-
ages and the side-looking
geometry of SAR: fore-
shortening, layover, and
shadow. Due to these phe-
nomena two radar images of
the same area may present
many differences and vari-
ability. The combination of
non-optical measurements
and side-geometry makes
the microwave image diffi-
cult to assess by the human
eye although microwave
imagery much resemble
optical photos at first glance.
Stereoscopic processing by a
human interpreter is still
possible. For space-borne
applications, mostly same-

| baselme

NN Transualted Wave
MV Recerved Ware

side stereo radargrammetric
mode is used instead of op-
posite side stereo shown in

Figure 4.

SAR Interferometry

Interferometric SAR is a
technique which allows to
extract information on the
terrain topography from
phase of SAR signal. The
principle is based upon
measurement of phase dif-
ference between the back-
scattered wave fronts from a
common target pixel, arriv-
ing at two spatially sepa-
rated antennas. Figure Sa
shows transmitting at one
antenna and receiving on
two separated antennas
separated by a fixed distance
known as single pass inter-
ferometry. These separated
antennas may also be con-
figured by single satellite
passing over same location
after some time termed as
repeat pass interferometry
shown in figure 5b. The
importance of InSAR is re-
lated to its high spatial reso-
lution, the good potential

Azimuth

precision and the highly
automated DEM generation
capabilities. The complete
InSAR procedure to gener-
ate DEMs using spaceborne
data either in repeat pass or
single pass interferometry
consists of following stages:

e Image registration;

e Interferrogram genera-
tion;

e Interferrogram filtering;
e  (Coherence calculation;
e  Phase unwrapping;

e  Geometric calibration;

e  Generation of irregular
grid of 3D points;

Interpolation of the
regular grid.

Satellite interferometry is
currently implemented by
computation of an interfero-
gram from two passes of a
satellite with time separation
of at least 1 day to 24 days
as in case of RADARSAT.
The orbit of the second pass
must be within several hun-
dred meters of the first in

Interferometry
Ay

Range

Figure 5: Sensor geometry of a) Single pass, and b) Repeat pass Interferometry
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order to preserve phase co-
herence between the two
views of the target. The
critical baseline, beyond
which phase coherence is
lost, is dependent upon alti-
tude, wavelength and spatial
resolution of the system.
Another serious problem is
possible 'temporal de-
correlation' which is the
potential loss of coherence
caused by the time delay
between passes. Thus the
quality of DTM derived by
repeat-pass interferometry
will be dependent on the
terrain, vegetation cover,
local climate and other fac-
tors in the target area. To
reduce the problem of tem-
poral de-correlation, earlier
ERS-1 and ERS-2 operatesd
in tandem mode whereby the
satellite orbits were sepa-
rated by one day only and in
present system Terrasar-X
satellite operating in tandem
mode known as Tandom-X
having a temporal separation
of 1 day. This techniques is
used to produce first global
SRTM DEM at high resolu-
tion by mounting C-band
Space borne Imaging RA-
DAR (SIR-C) and X-band
Synthetic Aperture RADAR
(X-SAR) on space shuttle
flown with mission of 11
days in February 2000.

SRTM

NASA Shuttle Radar To-
pography Mission (SRTM)
is a joint project of NASA
and the U.S. National Im-
agery and Mapping Agency

(NIMA). Using C-band
Space borne Imaging RA-
DAR (SIR-C) and X-band
Synthetic Aperture RADAR
(X-SAR), SRTM collected
data during a shuttle flight in
February 2000. The SIR-C/
X-SAR is a multi-frequency
and multi-polarization im-
aging RADAR system, com-
plemented by additional
antennas located at the end
of a 60 m long mast which
deployed from the shuttle
after reaching orbit. This
configuration produced sin-
gle-pass interferometry and
during the mission SRTM
imaged all of the Earth’s
land surface between 60
degrees north and 50 de-
grees south.

In 2003, NASA released the
SRTM dataset for same re-
gions, with 3 arc-second
resolution for the globe, and
1 arc-second for the United
States. The vertical units
represent elevation in meters
above mean sea level. The
SRTM obtained elevation
data on a near-global scale
to generate the most com-
plete high-resolution digital
topographic database of
Earth. SRTM consisted of a
specially modified radar
system that flew onboard the
Space Shuttle Endeavour
during an 11-day mission in
February of 2000. All eleva-
tions are in meters refer-
enced to the WGS84
EGM96 Geoid and the hori-
zontally georeferenced to
the WGS84 ellipsoid using a
geographic projection.

Conclusions

Remote sensing imagery can
be processed by different
methods Satellite photo-
grammetry, SAR stereos-
copy, and SAR interferome-
try taking advantage of the
different sensor and image
characteristics in terms of
geometric, radiometric and
phase measurement. In pho-
togrammetry and remote
sensing communities, photo-
grammetry is most preferred
and used method due to the
heritage of the well-
developed aerial photogram-
metry technology.

Since every method has its
own advantages and disad-
vantages, the satellite photo-
grammetry is a well-
established method and
works well but in cloudy
weather conditions this tech-
niques fails to generate
DEM. Since obtaining SAR
image have ‘all-weather’’
capability have a good ad-
vantage over optical data.
InSAR DEMs have high
spatial resolution and good
precision over hilly/flat ter-
rain. Their precision is quite
degraded in mountain areas
and can be affected by at-
mospheric artifacts. The
InSAR data also suffer with
inadequate baseline spe-
cially in the case of the re-
peat pass interferometry.
The another issue of the
temporal decorrelation of
the SAR data in the vege-
tated areas such as forest
and agricultural land due to

SRTM
obtained
elevation data
on a near-
global scale to
generate the
most complete
high-
resolution
digital
topographic
database of
Earth.
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Shri Shashikant A.
Sharma

loss in the coherence due to
change in backscattered
value.

SAR stereoscopy generated
in a fully automatic way
DEMSs with a quite good
global accuracy. However
an important degradation of
DEM quality in mountain
areas occurred. Compared

with InSAR and photogram-
metry, Radargrammetry
DEMSs have poorer resolu-
tion, are less precise but the
quality is independent of
atmospheric conditions dur-
ing image acquisitions.
Whereas on comparing pho-
togrammetric DEMs with
InSAR DEMs, the InNSAR
DEMs are more accurate

and precise but obtaining
proper InSAR pair is always
a major concern particularly
with regards to good base-
line and good temporal co-
herence between data

pairs.®

Remote Sensing Data Policy

Shashikant A. Sharma

Scientist, Space Applications Centre (ISRO), Ahmedabad
E-mail: sasharma@sac.isro.gov.in

ecognizing that

Remote Sensing

data provides

much essential
and critical natural resources
information — which is an
input for developmental
activities at different levels
and is also of benefit to soci-
ety;

Noting that a large number
of users — both within and
outside government use Re-
mote Sensing data from
Indian and foreign remote
sensing satellites for vari-
ous developmental applica-
tions;

Taking into consideration
the recent availability of
very high-resolution images
from foreign and commer-
cial remote sensing satellites
and noting the need for
proper and better manage-
ment of the data acquisition
distribution from these satel-
lites in India;

Recognizing that national
interest is paramount and
that security consideration
of the country needs to be
given utmost importance;

The Government of India
adopts the Remote Sensing
Data Policy (RSDP) — con-
taining modalities for man-
aging and/or permitting
the acquisition/
dissemination of remote
sensing data in support of
developmental activities.

Department of Space (DOS)
of the Government of India

will be the nodal agency for
all actions under this policy,
unless otherwise stated.

I.  For operating a remote
sensing satellite from
India, license and/or
permission of the Gov-
ernment, through the
nodal agency, will be
necessary.

a. As anational commit-

ment and as a “public
good”, Government
assures a continuous/
improving observing/
imaging capability from
its own Indian Remote
Sensing Satellites (IRS)
program.

b. The Government of

India, through the nodal
agency, will be the sole
and exclusive owner of
all data collected/
received from IRS. All
users will be provided
with only a license to
use the said data and
add value to the satellite
data.

c¢. Government reserves

right to impose control
over imaging tasks and
distribution of data from
IRS or any other Indian
remote sensing satellite
when it is of the opinion
that national security
and/or international
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IL.

obligations and/or for-
eign policies of the
Government so require.

For acquisition/
distribution of remote
sensing data within
India, license/
permission from the
Government of India,
through the nodal
agency, will be neces-
sary.

Government reserves
the right to select and
permit agencies to ac-
quire/distribute satellite
remote sensing data in
India. DOS shall be
competent to decide
about the procedure for
granting license/
permission for dissemi-
nation of such data and
for the levy of neces-
sary fees.

To cater to the develop-
mental needs of the
country, the National
Remote Sensing
Agency (NRSA) of the
DOS is vested with the
authority to acquire and
disseminate all satellite
remote sensing data in
India — both from In-
dian and foreign satel-
lites.

NRSA will enter into
appropriate arrange-
ments with DOS for
acquiring/ distributing
data from IRS within
visibility circle of the
NRSA receiving
station (s).

ii.

I1I.

NRSA will be compe-
tent to enter into agree-
ments with foreign sat-
ellite operator (s) for
acquisition/distribution
of foreign satellite data
in India. However, so
far as the acquisition/
distribution of IKONOS
data in India is con-
cerned, Antrix Corpora-
tion Limited (of DOS)
will conclude agree-
ments with Space Imag-
ing, USA on such terms
and conditions as may
be considered appropri-
ate by it and NRSA will
distribute the data as per
terms agreed to with
Antrix.

NRSA will maintain a
systematic National
Remote Sensing Data
Archive and a log of all
acquisitions/sales of
data for all satellites.

For acquisition/
distribution of IRS data
for use in countries
other than India, the
Government of India,
through the nodal
agency, would grant
license to such bodies/
agencies of those coun-
tries as are interested in
the acquisition distribu-
tion of IRS data, as per
specific procedures.

The Antrix Corporation
Limited (of DOS) is
vested with the author-
ity for receiving the
applications for grant of

IVv.

license for acquisition/
distribution of IRS data
outside of India; to
consider and decide
about the grant of li-
cense within the policy
considerations of the
Government and to en-
ter into licensing agree-
ments with the prospec-
tive users on behalf of
the Government. It shall
be competent to levy
such fees for granting
licenses as may be con-
sidered appropriate by
it. It shall also be re-
sponsible, where neces-
sary, for rendering any
further help/guidance
needed by the license.

The Government re-
serves right to impose
restrictions over imag-
ing tasks and distribu-
tion of IRS data in any
country when it is of the
opinion that national
security and/or interna-
tional obligations and/or
foreign policies of the
Government so require.

Government prescribes
the following guidelines
to be adopted for dis-
semination of satellite
remote sensing data in
India:

All data of resolutions
up to 5.8 m shall be
distributed on a non-
discriminatory basis and
on “as requested basis”.

With a view to protect
national security inter-

Remote Sensing
Data Policy
contains
modalities for
managing and/
or permitting
the acquisition/
dissemination
of remote
sensing data in
support of
developmental

activities.
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all data of
5.8 m and
better
resolution
will be
screened by
the
appropriate
agency before
distribution
so that images
of sensitive
areas are

excluded.

ests, all data of 5.8 m
and better than 5.8 m
resolution images will
be screened by the ap-
propriate agency before
distribution so that im-
ages of sensitive areas
are excluded.

i. Data of 5.8m and up to
1m resolution can be
distributed to users after
screening and ensuring
the sensitive areas are
excluded.

ii. Data of 1m resolution
and better will also be
screened as above and
the following procedure
will be followed for its
distribution.

1.  Government users can
obtain the data without
any further clearance.

2. Private sector agencies,

recommended by at
least one Government
agency for use of | m
and better resolution
data for supporting
development activities,
can obtain it without
any further clearance.

3. Other Private, Foreign
and other users can ob-
tain the data after fur-
ther clearance from an
inter-agency High
Resolution Image
Clearance Committee
(HRCQ).

4. Specific requests for
data of sensitive areas,
by any user, can be dis-
tributed only after ob-
taining clearance from
HRC.

5. Specific sale/non-
disclosure agreements
to be concluded be-

tween NRSA and users
for data of 1 m resolu-
tion and better.

V. This policy comes into
effect immediately and
may be reviewed from
time-to- time-by Gov-
ernment.

Reference

ISRO (2001), Remote Sens-
ing Data Policy (RSDP),
ISRO:EOS: POLICY-
01:2001, Indian Space Re-
search Organization, Banga-
lore.®

Spatial Data Sources in India

www.bhuvan.nrsc.gov.in

www.nsdiindia.gov.in

Bhuvan portal provides an
Open Data Archive, rich
thematic data as OGC Web
Services, Disaster Manage-
ment Information Support
and Crowd sourcing. The
portal is a one stop versatile
visualization system show-
casing the Indian Earth Ob-
servation capabilities in 2D
and 3D mode. It also pro-
vides a collaborative appli-
cations platform to share
user data and create govern-
ance applications.

National Spatial Data Infra-
structure (NSDI) provides
National Infrastructure for
the availability and access to
organized spatial data. It
enables search of spatial
metadata created and hosted
by several Government de-
partments / organizations.

NSDI envisages the use of
the spatial infrastructure at
Community, Local, State,
Regional and National Lev-
els for sustained economic
growth in India.

WWW.nnrms.qov.in

National Natural Resources
Management System
(NNRMS) portal enables
search of spatial data &
metadata through interactive
web GIS interface. Web
Map Services (WMS) has
been implemented to enable
access to large volume of
spatial datasets such as land
use \ land cover, geomor-
phology, litho-logy, soil,
wastelands, wetlands, snow
cover, desertification status
etc in India. ®
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ISG - ISRS National Symposium — 2013, A Brief Report

N. S. Mehta, Secretary, ISG (Email: nsmehta55@gmail.com)

ndian Society of Geo-

matics (ISG) and

Indian Society of Re-

mote Sensing (ISRS)
jointly organized a National
Symposium on “Remote
Sensing and GIS for Envi-
ronment with Special Em-
phasis on Marine and
Coastal Dynamics”, at
Visakhapatnam during De-
cember 04 — 06, 2013 as part
of their Annual Conven-
tions. The Symposium was
jointly organised and hosted
by the Department of Geo-
Engineering & Centre for
Remote Sensing, College of
Engineering (A), Andhra
University, Visakhapatnam
and Indian Society of Geo-
matics - Visakhapatnam
Chapter.

The inaugural session be-
gan with traditional invoca-
tion and lighting of the
lamp by the dignitaries. Dr.
T. Ramasami, Chief Guest

Indian Society

@

and Secretary, Dept. of Sci-
ence & Technology (DST),
Govt. of India, inaugurated
the symposium. He also
delivered prestigious millen-
nium lecture on "National
Geographic Information
System of India: A Develop-
mental Approach". In his
lecture, Dr. Ramasami
stressed upon the need for
National GIS incorporating
all physical and cultural
features, resources and envi-
ronmental issues related to
all parts of the country into
one database system. He has
also explained tools and
techniques required for this
purpose and the methods of
how to go about to build
such a comprehensive sys-
tem. Prof. G.S.N. Raju,
Honourable Vice - Chancel-
lor, Andhra University wel-
comed all the distinguished
guest and delegates. He also
briefed the delegates about

Indian Society g
Remote Sensi

the Symposium and appreci-
ated the efforts made by the
Organinsing Committee
under the Chairmanship of
Prof. Ch. V. Ramachandra
Murthy, Principal AUCE
(A), to ensure the success of
the programme. He wel-
comed all the delegates and
appreciated the overwhelm-
ing response received for the
Symposium.

Dr. Shailesh Nayak, Presi-
dent, ISG and Secretary,
Ministry of Earth Sciences
(MoES) and Dr. V.K.
Dadhwal, President, ISRS &
Director, National Remote
Sensing Centre (NRSC),
delivered Presidential ad-
dresses. Dr. Shailesh Nayak,
President ISG and Secretary,
MOoES, in his address wel-
comed all the delegates and
gave an account of the ac-
tivities of the Society and
reiterated that the ISG
Visakhapatnam Chapter is

1 .

Shri N. S. Mehta

National
Symposium on
“Remote
Sensing and
GIS for
Environment
with Special
Emphasis on
Marine and
Coastal
Dynamics” was
organized at
Visakhapatnam
during
December 04 —
06, 2013
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TY OF REMOTE
¥ -

Prof. P. K. Verma
National Geomatics
Award - Applications

Shri Shashikant A.
Sharma
ISG Award Technology

Dr. Alpana Shukla
President’s Appreciation
Medal for Contribution
to the ISG

Dr. Sandhya Kiran
receiving The Best Chap-
ter Award for

Vadodara Chapter

privileged to organize the
Annual Convention of ISG
& ISRS and National Sym-
posium — 2013 during its
formative year. He men-
tioned about the initiatives
made by the Society to

"Iﬁt"ﬁﬁy
Geomatics

popularize the GIS technol-
ogy especially by publishing
ISG Journal & Newsletter.
Dr. Dadhwal, President
ISRS and Director, NRSC
briefed about ISRS activities
at national and International
platforms and provided a
roadmap for future activi-
ties. Dr. Swarna Subba Rao,
Guest of Honour and Sur-
veyor General of India,
stressed the need of GIS
technology in the process of
making open series maps
besides stressing the on-
going national efforts to-
wards integrated coastal
zone management through
making use of the geospatial
technologies.

Several ISG and ISRS indi-
vidual and organizational
achievement awards were
presented during the inaugu-
ral function. Awards con-
ferred by ISG include Na-
tional Geomatics Award for
Applications to Prof. P.K.

Verma, DG, MPCST and
Advisor, Government of
Madhya Pradesh, Bhopal,
National Geomatics Award
for Technology to Shri Sa-

shikant A. Sharma, Scientist,

Space Applications Centre,

ISRO, Ahmedabad, Best
Chapter award to the
Vadodara Chapter, Presi-
dent’s Appreciation Medal
to Dr. Alpana Shukla, Head,
Botany Department, M.G.
Science Institute, Ahmeda-
bad and Prof. K. Nageswara
Rao Endowment Young
Achiever Award jointly
to Mrs. Shweta Sharma,
Scientist, Space Applica-
tions Centre (ISRO), Ah-
medabad and Dr. Arabinda
Sharma, Assistant Professor
& HOD, Civil Engineering
Department, BRCM College
of Engineering and Technol-
ogy, Bahal, Bhiwani, Hary-
ana.

Awards conferred by ISRS
include Satish Dhawan
Award to Dr. M. Baba, for-
mer Executive Director,
Advanced Training Centre
for Earth System Sciences
& Climate, IITM, Pune,
National Geo-spatial Award
for Excellence to Dr. B.K.

Mohan, CSRE, IIT- Bombay
and Dr. Bharat Lohani, IIT-
Kanpur, P. R. Pisharoty Me-
morial Award to Dr. Mehul
R Pandya, SAC, Ahmeda-
bad, Indian National Geo-
spatial Award to Dr. K.S.

Rajan, IIIT, Hyderabad,
President’s Appreciation
Award to Shri H. N. Mad-
husudhan, Associate Scien-
tific Secretary, ISRO, Ban-
galore, ISRS Best Chapter
Award to Dehradun Chapter,
Best paper published in
JISRS to Dr. P.K. Singh,
GSI, Lucknow and Dr. V
Sivakumar, C-DAC, Pune.
Besides this ISRS Fellow-
ship were conferred to emi-
nent personalities which
include Dr. R Krishnan
former Director, ADRIN,
Hyderabad, Dr. S. M. Rama-
samy, former Vice-
Chancellor, Gandhigram
Rural Institute, Dindigul,
Prof. P.K. Verma, DG,
MPCST and Advisor, M.P.
Government, Bhopal, Dr.
Prithvish Nag former Di-
rector, NATMO, Kolkata,
and Prof. Ramesh P Singh,
IIT-Kanpur.

The inaugural function con-
cluded with vote of thanks




by Prof (Emeritus). Kakani
Nagerwara Rao, Organising
Secretary, ISG - ISRS Na-
tional Symposium — 2013.
The inaugural programme
was followed by presenta-
tions from awardees and
technical parallel sessions.

An industrial exhibition was
arranged during the Sympo-
sium with various govern-
mental and private organiza-
tions such as National Re-
mote Sensing Centre
(NRSC), Indian Institute of
Remote Sensing (IIRS),
Survey of India (SOI), Na-
tional Atlas and Thematic
Mapping Organization
(NATMO), Madhya
Pradesh Council of Science
& Technology (MPCOST),
Indian National Centre for
Ocean Information Ser-
vices (INCOIS), IC Tech-
nologies, e2v Technologies,
Geospatial Media & Com-
munications and Lawrence
& Mayo showcasing their
products and services for the
benefit of the participants
and visitors. The industry
and space exhibition was
inaugurated by Dr. T.
Ramasami just before lunch.

During three days five in-

vited talks were delivered by
eminent personalities which
include Dr. Ajai, Brah-
maprakash Professor,
ISRO, Space Applications
Centre, Ahmedabad, Dr.
Raghava Murthy, Director,
EOS, ISRO HQ, Bangalore,
Dr. Prakash Chauhan, Group
Head, Biology and Planetary
Sciences and Applications
Group, Space Applications
Centre, ISRO, Ahmedabad
Dr. Parul Patel, Senior
Scientist, Space Applica-
tions Centre, ISRO, Ah-
medabad, Dr. Tapas Ranjan
Martha, Senior Scientist,
National Remote Sensing
Centre, Hyderabad on topics
“Coastal Ecosystem Moni-
toring: Issues and Chal-
lenges”, “Small Satellites”,
“Remote Sensing of the
Oceans: an Indian Perspec-
tive”, “SAR Applications
over India with special ref-
erence to RISAT-1”, “EO
based information support
for the recent Uttarakhand
disaster”, respectively.
Twenty one Technical
parallel sessions covering
different areas related to the
focal theme of the confer-
ence as well as various as-
pects of geoinformatics,

natural resources and envi-
ronmental inventory, and
management were organ-
ized. Lead talk in each
Technical Session was
given by eminent scien-
tists/academician having
significant expertise and
experience in respective
field. The technical sessions
are as follows:

e Coastal Ecosystem

e Geoinformatics tools
and techniques

e Marine Biology

e Trends in Image
Processing

e Advances in Sensor
Technology

e Microwave Applica-
tions

e (Coastal Processes and
Hazards

e  Photogrammetry and
LIDAR for terrain
analysis

e Planetary Science and
Exploration

e Geomatics in
Groundwater Conser-
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Dr. Arabinda Sharma
Prof. K. Nageswara Rao
Endowment Young
Achiever Award 201 3.

Mrs. Shweta Sharma
Prof. K. Nageswara Rao
Endowment Young
Achiever Award 2013.
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vation and Explora-
tion

e Agriculture and Soils

e Geosciences and Spa-
tial Data Infrastruc-
ture

Disaster Management

e Monsoon Dynamics
and Climate Change

e Web and Location
based Services

e Geomatics applica-
tions in Environ-
mental Monitoring

e Hyperspectral Imag-
ing and Applications

e  Geomatics in Urban
& Regional Planning

e  Geomatics in Water
Resources

e Geomatics in Agri-
cultural Applications

e Land use/Land cover
and Forestry

Around 160 oral presenta-
tions were made by scien-
tists representing more
than 70 Organisations /
Universities in the country.
In addition to above twenty
one parallel technical ses-
sions, one session on indus-
try presentation and a Spe-
cial Session where Dr.
Shailesh Nayak, Secretary,
MOoES, New Delhi delivered
Vikram Sarabhai Memorial
Lecture entitled, “Towards
Stewardship of Oceans”,
were also organised. In all
350 registered participants
took part in the delibera-
tions of the three day
Symposium. A cultural
program was organised at
Kailash Giri, Visakhapat-
nam prior to welcome
dinner on Istday ofthe
Symposium.

As a part of the endeavors of
ISG and ISRS towards pro-
moting the latest trends in
RS & GIS, two parallel pre-
Symposium Tutorials were
also scheduled for Decem-
ber 2-3, 2013 on Geomatics
in Marine and Coastal Envi-
ronments (GMCE) and
Planetary Exploration (PE)
aimed at young scientists/
teachers/researchers/
students. As many as 89
candidates registered with
40 for GMCE and 49 for PE.
The respective course coor-
dinators, Dr. A.S. Rajawat
(GMCE) and Dr. Prakash
Chauhan (PE) from Space
Applications Centre (SAC),
Ahmedabad have meticu-

lously planned the Tutorial
topics, schedules and re-
source persons from SAC,
PRL, NIO, NRSC, Manga-
lore University, Bharathi-
dasan University, etc., to
deliver expert lectures and
conduct hands-on training in
the laboratory.

At the end of the two days
of successful running of the
Tutorials, a valedictory
function was held on De-
cember 3, 2013 with Prof.
Ch. V. Ramachandra
Murthy, Principal of College
of Engineering
(Autonomous), Andhra
University as the Chief
Guest who distributed
participation certificates to
all the 89 participants. All
the participants of the
Tutorials expressed im-
mense satisfaction on the
knowledge they gained on
the latest developments of
the respective topics and for
the opportunity they had to
interact with reputed re-
source persons.

The Conference was Co-
sponsored by Ministry of
Earth Sciences (MoES),
Survey of India (SOI), Dept.
of Science & Technology
(DST), Indian Space Re-
search Organization (ISRO),
College of Engineering
(A), Andhra University
and Defense Research &
Development Organization

(DRDO). ®
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Space News

Scientists Detect Direct
Evidence of Big Bang’s
Gravitational Waves

In the most anticipated an-
nouncement in physics since
the discovery of the Higgs
Boson, the first detection of
a gravitational wave has
been reported. If verified,
the find will dispel any lin-
gering doubts about Relativ-
ity theory, transform our
understanding of the uni-
verse's beginning and pro-
vide astrophysicists with a
new tool to probe the uni-
verse. The importance of the
detection is hard to over-
state. The discovery came
from the Background Imag-
ing of Cosmic Extragalactic
Polarization (BICEP) detec-
tor located at the South Pole,
where the cold dry air makes
microwave astronomy possi-
ble. The discovery of the
Cosmic Microwave Back-
ground (CMB) polarization
by gravitational waves,
should it stand the test of
time, settles one question on
its own, the debate over
whether the early universe
was inflationary. The signal
BICEP has found is so
strong it makes many of the
inflationary models of the
early universe untenable,
and leaves non-inflationary
versions completely on the
outer, suggesting the energy
in the universe at that mo-

ment was well very much at
the upper end of what was
previously thought possible.

According to Stephen
Hawking, black holes as
we currently understand
them do not exist

In a paper posted online
Professor Stephen Hawking
claimed that black holes do
not exist - at least, not as we
currently understand them.
He claims that the traditional
notion of a black hole's
"event horizon" from which
nothing can escape, even
light, is incompatible with
quantum physics. If so,
physicists will have to rede-
fine black holes entirely.
According to his new paper,
rather than an event horizon,
black holes have an
"apparent horizon". This
apparent horizon only holds
matter and energy temporar-
ily, and it is eventually re-
leased. This idea would rec-
oncile quantum theory and
general relativity's predic-
tions for black holes, and
solve the "black hole fire-
wall paradox" that has been
plaguing physics for the last
two years.

Massive Neutrinos Help
Correct the Standard
Model of Cosmology

The mass of neutrinos has
been precisely calculated for

K. P. Bharucha, Scientist, Space Applications Centre (ISRO), Ahmedabad

the first time. The study was
completed by Richard Bat-
tye and Adam Moss and was
published in Physical Re-
view Letters. Previous esti-
mates had put the sum of the
masses of the neutrino at
about 0.06 eV, though these
new calculations show that
the sum is much higher, at
0.320 +/- 0.081 eV. For a
comparison, a single proton
is right about 938000000
eV. These new calculations
for the mass of a neutrino
will extend our knowledge
into the world of particle
physics as well as expand
upon the standard model of
cosmology. With a better
model, physicists will be
able to make better predic-
tions when carrying out ex-
periments to further explore
our Universe.

NASA's Kepler Mission
Announced 715 New
Exoplanets

NASA has announced the
discovery of 715 new plan-
ets found with the Kepler
Space Telescope. This is the
largest number of planets
reported in a single go,
bringing the running total to
1690. The findings confirm
the belief that multiplanetary
systems are the norm, and
provide a feast of opportuni-
ties for analysis of patterns
in planetary formation. From

Shri K. P. Bharucha

the traditional
notion of a
black hole's
"event
horizon'" from
which nothing
can escape,
even light, is
incompatible
with quantum

physics.
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On April 4,
2014, ISRO
successfully
launched its
second
navigation

satellite
IRNSS-1B

1988, when the first planet
outside the solar system was
discovered, new announce-
ments came in ones and
twos. However, Kepler's
2009 launch changed the
game. Where early planetary
discoveries were made by
observing the wobble of
stars caused by the gravity
of their planets over long
periods of time, Kepler de-
tects the tiny blip as a planet
passes in front of its parent
star.

New Stars Born at Milky
Way's Edge

Gas from two satellite galax-
ies have collided with the
Milky Way's own gaseous
features, triggering the birth
of bright new stars at the

edge of our own galaxy. The
newborn stars paint a por-
trait of what happens when
small, gas-rich galaxies
smash together to give rise
to giant ones.

Discovered in the 1970s, the
Magellanic Stream is a long
ribbon of gas that stretches
nearly halfway around our
galaxy. At the head of the
stream are two dwarf galax-
ies that orbit the Milky Way,
the Large and Small Magel-
lanic Clouds. Specifically,
there is also a gaseous
bridge between the two gal-
axies, as well as the Leading
Arm, the shorter gaseous
feature that leads the galax-
ies in orbit. And now, for the
first time ever, researchers

have spotted stars in the
Leading Arm of the Magel-
lanic Stream. The young,
luminous stars must have
formed recently when Ma-
gellanic gas collided with
the gaseous hot halo and
disk of the Milky Way. At
least five of the newborn
stars share the velocity of
gas in the Leading Arm,
suggesting they formed
when its gas crashed into the
Milky Way's outer disk; this
compressed the Magellanic
gas, triggering star forma-
tion. The sixth and farther
star is extremely hot (about
44,000 Kelvins) and could
have been born in the vast
outer halo, beyond the gal-

axy’s stellar disk. ®

Navigation News

Shashikant A. Sharma, Scientist, Space Applications Centre (ISRO), Ahmedabad

IRNSS - India

Indian Regional Navigation
Satellite System (IRNSS) is
an independent regional
navigation satellite system
being developed by India. It
is designed to provide accu-
rate position information
service to users in India as
well as the region extending
up to 1500 km from its
boundary, which is its pri-
mary service area. The Ex-
tended Service Area lies
between primary service
area and area enclosed by
the rectangle from Latitude
30 deg South to 50 deg

North, Longitude 30 deg
East to 130 deg East.

IRNSS will provide two
types of services, namely,
Standard Positioning Service
(SPS) which is provided to
all the users and Restricted
Service (RS), which is an
encrypted service provided
only to the authorized users.
The IRNSS System is ex-
pected to provide a position
accuracy of better than 20 m
in the primary service area.

The Indian government ap-
proved the project in May
2006, with the intention of

the system to be completed
and implemented by 2015.

The first satellite of the pro-
posed constellation was suc-
cessfully launched on the 1st
of July 2013. It is IRNSS-
1A one of the three Geosyn-
chronous satellites that will
is compose the entire con-
stellation. The satellite suc-
cessfully reached its defined
inclined geosynchronous
orbit and that the verifica-
tion tests were conducted.

On April 4, 2014, ISRO
successfully launched its
second navigation satellite
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IRNSS-1B aboard a Polar
Satellite Launch Vehicle
(PSLV) rocket and on April
23 the satellite reached its
intended orbital location and
is operating normally.

BeiDou (Compass) — China

While the Global Navigation
Satellite System and Loca-
tion-based Service Associa-
tion of China estimates the
Beidou will help create a
domestic market worth 400
billion yuan (US$64.4 bil-
lion) by 2020, it is believed
that a huge potential market
exists outside the country.

With the deployment of op-
erational reference stations
built in Pakistan, BeiDou
Navigation Satellite System
will offer better location
accuracy to Pakistani users.
BeiDou offers positioning
accuracy to within 25 me-
ters, but the precision will
improve to 10 meters as
more satellites and reference
stations are launched. After
Thailand, Laos and Brunei,
Pakistan will be the fourth
country in the region to get
navigation services from
BeiDou.

Galileo -ESA

Galileo is Europe’s own
global navigation satellite
system, providing a highly
accurate, guaranteed global
positioning service under
civilian control. It is inter-
operable with GPS and
Glonass, the US and Russian

global satellite navigation
systems

Europe’s first four Galileo
satellites are already in orbit,
the minimum number
needed for achieving a posi-
tion fix. This initial quartet
has demonstrated the overall
system works as planned,
while also serving as the
operational nucleus of the
coming full constellation.

Europe’s latest Galileo navi-
gation satellite has arrived at
the Agency’s technical cen-
tre in the Netherlands for
testing, as the previous two
satellites are prepared for
shipping to French Guiana
for launch this summer.

Meanwhile, the previous
two Galileo satellites have
completed their long test
campaign and are being
readied for shipping to
Europe’s Spaceport in
French Guiana, for launch
together by Soyuz.

GLONASS - Russia

Russia is planning to launch
another Glonass-M naviga-
tion satellite into orbit in
March 2014.

Glonass is Russia’s answer
to the US Global Positioning
System, or GPS, and is de-
signed for both military and
civilian uses.

The satellite will be
launched from the Plesetsk
space center in northern
Russia on board the Soyuz-

2.1b carrier rocket. The new
Glonass-M will augment a
group of 28 Glonass satel-
lites already in orbit. Twenty
-four satellites are currently
in operation, while three are
spares and one is in test-
flight phase.

The Glonass system requires
at least 18 operational satel-
lites for continuous naviga-
tion services across the
whole of Russia and 24 sat-
ellites to provide navigation
services worldwide.

By 2020, Russia plans to
have 30 Glonass-M and new
-generation Glonass-K satel-
lites in orbit, including six in
reserve, space officials have
said. ®

By 2020,
Russia plans
to have 30
Glonass-M
and new-
generation
Glonass-K
satellites in
orbit.
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Mprs. Pushpalata B.
Shah

Dr. P. M. Udani

Interesting Web-resources Related to Geoinformatics

Mrs. Pushpalata B. Shah, Scientist, Space Applications Centre (ISRO), Ahmedabad

Email: pushpa@sac.isro.gov.in

http://www.geoinformatics.
in/resources
Geo-informatics consortium
at GBPUAT, Pantnagar is
committed to bring new
dimensions in the field of
geo informatics to help
farmers by providing latest
information by the means of
Remote Sensing, GIS, web
technology and other means
of IT. Consortium is work-
ing round the clock for pro-
viding all information re-
lated to farming at on click,
right at farmer’s doorstep.

http://g-i-blog.blogspot.
in/2007/02/aboutgeo-
inforamtics.html

Blog related to Open Source
technologies to develop and
host web-enabled Spatial

Technology Applications
and provide training in both
the development and use of
such applications.

http://blog.ipractice.in/geo-
informatics-scope-in-india-

course-details/Geoinformatics
This blog provides informa-
tion on Geo Informatics
scope in India and course
details.

http://www.geoinformatics.
com/event-calendar

Events Calendar for Geo
Informatics

http://agisac.gov.in/
Applications.html
Geo-information for the
benefit of people and sus-
tainable development.

Geoinformatics Education & Career

Dr P. M. Udani, EC Member, ISG
Email: prafuludani@yahoo.co.in

Geoinformatics is the syn-
ergy of multiple disciplines.
Major subjects taught in
Geoinformatics include GIS,
Remote Sensing, Informa-
tion Technology, Photo-
grammetry and GPS.

Geoinformatics provides
career opportunities in the
field of land resource man-
agement, utilities planning
and management, water re-
courses management, disas-

ter management, risk assess-
ment, transportation, urban
planning, environmental
modeling and analysis, pub-
lic health, forestry, agricul-
ture, military, mining, busi-
ness location and service
centre planning, defense,
space research, meteorology
and climate change and aca-
demics. The IT industry is
rapidly adopting Geospatial
technologies for efficient

http://www.csre.iitb.ac.in/
csrewebsite/minor-course/38
-minor-course/106-gnr-403-
geoinformatics-lab
AMCSRE Announces GEO-
MATRIX-14, a two day
National Conference on Geo
-informatics in Rural, Urban
and Climatic Studies to be
held on 6™ & 7™ June 2014.

http://www.agro-
geoinformatics2014.org/

news.html

The Third International
Conference on Agro-Geo
informatics, 11-14 August

2014, Beijing, China @

delivery of products and
services. Reliance Indus-
tries, L&T, Suzlon etc. are
using geospatial technology
for infrastructure project
management. GIS Analysts,
GIS Managers, Business
Development Executives,
GIS Software Developers
etc. are in much demand
and offer good salary pack-

age. ®
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Institutes / Universities in Gujarat, Maharashtra , Madhya
Pradesh and Rajasthan offering Geoinformatics courses

Institute / University Geo-informatics Course
CEPT University, Ahmedabad M. Tech. and M.Sc. in Geomatics.

Institute of Science & Technology For PG Diploma in Geo-informatics
Advanced Studies & Research (ISTAR),

Vallabh Vidyanagar
MDS University, Ajmer M.Sc. in RS and Geo-informatics
Barakatullah University, Bhopal M.Sc. (Tech.) in Remote Sensing and
M.Sc. in Geoinformatics
Jiwaji University, Gwalior M.Sc. in Remote Sensing and GIS Geoinformatics
Il\r/fgg?el Institute of Technology (DAVYV), | M.Sc. in Geoinformatics is the synergy
School of Electronics, M. Tech. in Spatial Information of multiple
Devi Ahilya University, Indore Technology disciplines.
Maulana Azad National Institute of M. Tech. in R S and Geoinformatics Mai biect
Technology, Bhopal ajor subjects
IIRMR, Jaipur Diploma and Certificate Course in taught are
Geoinformatics GIS, Remote
Institute of Geology & Remote Sensing, | M.Sc. (R S and G I S) Sensin
Bundelkhand University, Jhansi &
Government College,Kota Certificate Course in R Sand GI S Information
University of Kota PG DiplomainR Sand GIS Tech nology,
CSRE,IIT, Bombay. M. Tech. (NR Engineering) Photogrammetry
Shridhar University, Pilani M.Sc. & M. Tech. Geoinformatics and GPS.

Advanced Computing Training School Diploma in Geoinformatics
(ACTS), Pune

Institute of Environment Education and | M.Sc. in Geoinformatics
Research, Bharati Vidyapeeth, Pune

Pune University, Pune M.Sc. in Geoinformatics
Sinhgad College of Science, Pune M.Sc. in Geoinformatics
Symbiosis Institute of Geoinformatics, M.Sc. in Geoinformatics
Pune

Mahatma Gandhi Chitrakoot Gramodaya | M.Sc. and PG Diploma in RS & GIS
Viswavidyalaya,Satna, M.P.

Solapur University,Solapur M.Sc. in Geoinformatics

Note: List is Not Exhaustive.
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Recent GIS Job Postings (Jan-April, 2014)

GIS Software Engineer
SECON, 3rd Floor, Sat-
yam Complex, Chhani,
Vadodara — 02 (Gujarat),
Phone: 0265 — 6630700 /
2761790, Email:
feedback@secon.in

GIS Specialist
Solapur Municipal
Corporation

GIS Project Survey
GeoVista GIS Company,
Thaltej and

Bodakhdev, Ahmedabad

GIS Associate

The Wings , Block-CD115,
Sector-1, Bidhan Nagar
(Salt Lake),

Kolkata- 700064

West Bengal,
wings.gis@outlook.com,
Phone: 033-23342975/76

GIS Technician
Ahmedabad — Gujarat, Ref
No.: 68-7241608-a%a

GIS Surveyor and

GIS Senior Assistant
Groundwater Survey and
Development Agency
(GSDA), Nashik Division,
Nashik.

GIS Engineer
Multimind Creations -
Bhopal, Madhya Pradesh
(Ref. Monster)

GIS Application
Programmer

India Urban Space (IUSP)
Janaagraha - Bangalore,
(www.janaagraha.org)

GIS Project Associate
Department of Civil Engi-
neering , National Institute
of Technology (NIT
Warangal) - Warangal,
Andhra Pradesh, Email:
mahesh@nitw.ac.in;
Phone: +91 870 246 2112;
+919849730834

GIS Developers &
Surveyor

Geokno India Private Ltd.,
SY 20/1, 20/2, & 20/3,
GMR BPL, 11th km, Are-
kere Bannerghatta

Road ,Bangalore -560076
(www.geokno.com)

GIS Engineer

E I Technologies,
Bangalore,
gs.raghunath@eitech.in

GIS Engineer &

LiDAR Engineer

Global Coordinates, D-19,
1I Floor, Okhla Industrial
Area, Phase-1, New Delhi-
110020,Phone:011-
26371591,26371593,
Email:siva.geoinfol 1 @gm
ail.com

GIS Application
Developer

IBM, Sector 30, National
Highway 8, Gurgaon.

GIS Developer
IDC Technologies, Pune

GIS Engineer

Stesalit Limited, Stesalit
Towers, 1st Floor, E-2/3,
Block EP & GP, Salt Lake,
Sector - V, Kolkata 700091

GIS Faculty

Khagolam Institute of
Geoinformatics, A-214,
Sidhivinayak Sankul, Oak-
bag Station Road, Kalyan
(West), Thane, Mumbai-
421301, Vijay:
hr@khagolam.com

GIS Analyst

Sagisol Technology Ser-
vices Pvt Ltd, Level-7,
Maximus Towers, Build-
ing:2A,Mindspace Com-
plex,Hitech City, Hydera-
bad, 500081
www.sagisol.com;

Mr. Rohit: ro-
hit@sagisol.com

Marketing, (Female)
Trans Global Geomatics,
10/161 Srinivasa Nagar
Colony, West Ameerpet,
Hyderabad.

Email:
ggswamy(@transglobalgeo
matics.com,

Mobile: Guruswamy
9866479962

GIS Engineer,

Lidar Engineer,
Photogrammetrist
Magnasoft Consulting In-
dia Pvt Ltd, 2nd Floor, 201
B, SEZ, Global Village,
Mylasandra, Pattanageri
Village,

Bengaluru —60059,
www.magnasoft.com,
Prasad.p@magnasoft.com
Mobile: 09845318452

GIS Developer
L&T Infotech, Chennai

GIS Analyst
Tech Mahindra, Hyderabad

GIS Field Surveyors

Dale Technologies, Darisi
e clave, H.No.7-1-282/
C/46, Aravindanagar Soci-
ety, Balkampet, Hyderabad
— 500038, Phone : 040
655500, www.dale-
technologies.com

Asst. Manager (GIS App
Design & Development)
Genesys International Corp
Ltd, 73-A SDF III, SEEPZ,
Andheri(E), Mumbai -
400096

GIS Engineer

Geodesy Centre for Sci-
ence and Technology , 2nd
Floor, Mudavathil Build-
ing, Edathala P.O.,
Pukkattupady, Ernakulam,
Kerala 683 561.

Note:
e List is not exhaustive.

e  Any other job related
information may be
submitted to Dr P. M.
Udani for inclusion in

the next issue. ®
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New Members of ISG

L1581

Dr. Kuldeep Singh
HN-132, Akshardham Col-
ony, Roorkee Rd., Nr. Po-
tato Research Institute,
Modipuram,

Meerut - 251001

Uttar Pradesh

L1582

Shri Janak P. Joshi

B-27, Siddhi Vinayak Soci-
ety, New VIP Road, Opp.
Ganesh Estate,

Vadodara - 390019

Gujarat

L1583

Shri M. Palaniyandi

S/o. Late Shri V. Masi-
malai Mooppar, Vector
Control Research Centre
(ICMR), Indira Nagar,
Pondicherry - 605006
Pondicherry

L1584

Miss Suneeta Jatwa
CWPRS, RSA Division
Khadakwasla R.S.,
Pune - 411024
Maharashtra

L1585

Shri Suryakant Ashok Sawant,
Ph.D. Research Scholar,
Indian Institute of Technol-
ogy - Bombay, Centre of
Studies in Resources Engi-
neering (CSRE), Agro-
Informatics Lab.,

Mumbai - 400076,
Maharashtra

L1586
Shri Madhurendra Nath Sinha
304, Indralok Apartment,

G.D. Mishra Path,
Patna - 800013
Bihar

L1587

Dr. Rabindra Kumar,
Associate Professor, Patna
University, Patna Science
College, Dept. of Geology,
Patna - 800005

Bihar

L1589

Shri Pradeep Soni
Scientist/Engineer, Space
Applications Centre
(ISRO), SCPD/SEG/SEDA
(Room no. : 3868), Jodhpur
Tekra, Satellite Road,
Ahmedabad - 380015
Gujarat

L1590

Shri Ishfaq Rasool Gujree,
Zadi Masjid Safa Kadal, ,
Srinagar - 190002

Jammu & Kashmir

L1591

Shri Tariq Abdullah
Khandipora Awantipora,
P.O. Panzgam via Bijbe-
hara,

Pulwama - 192124
Jammu & Kashmir

L1592

Shri Fairan Jalal
Baghiomer Colony, Lal
Nagar Chanapora,
Srinagar-190015
Jammu & Kashmir

L1593

Shri Asif Aziz Marazi
Research Student,
University of Kashmir

Dept. of Earth Sciences,
Srinagar
Jammu & Kashmir

L1594

Shri Shabir Ahmmed. Khan-
day, Zafran Colony,
Achanambal,

Srinagar - 192121

Jammu & Kashmir

L1595

Ms. Meenakshi Chaudhary
377, Chaudhary wara,
Sikandrabad,

Bulandshahr - 203205
Uttar Pradesh

L1596

Ms. Priyanka Sharma
Professor, Inst. Of Sci. &
Tech. for Adv. Studies &
Res. (ISTAR), Nr. UP Sci-
ence College, Mota Bazar,
Vallabh Vidyanagar-388120
Gujarat

L1597

Dr. Aparna Shukla
Assistant Professor, Uni-
versity of Kashmir, Dept.
of Earth Sciences, Hazrat-
bal, Srinagar - 190006,
Jammu and Kashmir

L1598

Prof. (Ms.) Pratima Singh
F-304, Sahjanand Resi-
dency, Nr. Helmet Char
Rasta, Memnagar,
Ahmedabad - 380052,
Gujarat

L1599

Dr. D.C. Jhariya
Assistant Professor,
National Institute of Tech-

nology, Dept. of Applied
Geology, G.E. Road, In-
front of Science College,
Raipur - 492010
Chhattisgarh

L1600

Shri Sandipan Kalyan Das
Opp. Golak Cold Storage,
Rony House, P.O. Memari,
Bardhamaan - 713146
West Bengal

L1601

Dr. M. Stalin

Director, Survey of India
Reena Complex, Pachpedi
Nakka, Dhamtari Road,
Raipur - 492001
Chhatisgarh

L1602

Smt. S. Indhira Gandhi

Sr. Section Engineer, East
Central Railway, Office of
CAO, GELF / Madhepura,
6th Floor, Biscomaun
Tower, Patna - 800001
Bihar

L1603

Shri Abhijit Mohanrao
Zende, Asstt. Professor,
Pune Institute of Computer
Technology (PICT)
Dhankawadi,

Pune - 411043
Maharashtra

L1604

Dr. Samratvivekanand Om-
prakas Khanna, 50/B/2,
Maitreya Bunglows, Gan-
dhigram Society, Ta. Bak-
rol, Anand - 388315

Gujarat. ®




Indian Society of
Geomatics

Clo. Secretary

Indian Society of Geomatics
Room No. 4022,

Space Applications Centre,
ISRO, Jodhpur Tekra,
Ahmedabad - 380015,
Gujarat.

Phone:
+91-79-26914022
Email
secretary@isgindia.org

www.isgindia.org

Send your contributions/
comments to the Editor -
ISG Newsletter at
rpdubey@hotmail.com

ISG Newsletter

News from Chapters

Science Day Celebration
by ISG Ajmer Chapter

ISG Ajmer Chapter and De-
partment of Remote Sensing
and Geoinformatics, M.D.S.
University, Ajmer, cele-
brated the Science Day on
28" February to 1% March
2014. A Workshop on
“Basics of Remote Sensing,
GPS and GIS” was organ-
ized along with an exhibi-
tion. Shri Ram Khiladi, Di-
visional Commissioner and
Honorable Vice Chancellor
presided the inaugural func-
tion of the workshop. Shri
R. P. Dubey, Scientist (Ex-
ISRO) was the Chief Guest
and Dr. D. N. Pant was the
Guest of Honor at the func-
tion. A lecture on Bhuwan
was delivered by Dr Vinod
Bothale, Group Director,
NRSC, Hyderabad through
Video conferencing.

Shri Ram Khiladi inaugurating the workshop and
exhibition at M.D.S. University, Ajmer

AGM of ISG Ahmedabad
Chapter Held

Annual General Body Meet-
ing of ISG Ahmedabad
Chapter was held on 16"
May, 2014 at Space Appli-
cations Center (ISRO), Ah-
medabad. The Chapter re-
elected Shri R. P. Dubey as
Chairman, while Shri
Shashikant A. Sharma and

Shri R. J. Bhanderi were
elected as Secretary and
Treasurer, respectively for
two years (2014-16). The
report on audited accounts
of ISG Ahmedabad Chapter
was also presented and dis-

cussed. ®

Regional Conference at
Shillong (Sep. 18-19, 2014)

Indian Society of Geomatics
Shillong Chapter, North
Eastern Space Applications
Centre (NESAC - Megha-
laya), and North-Eastern
Hill University (Shillong)
are jointly organizing
“Regional Conference on
Geoinformatics for Early
Warning of Disasters with
Special Emphasis on NE
Region” during September

Forthcoming Events of Other Societies

18-19, 2014. A pre-
conference tutorial on Early
Warning System for Floods
has been arranged on 17
September, 2014. For fur-
ther details, visit
WwwWw.nesac.gov.in and

www.isgindia.org

ISPRS TC VIII Sympo-
sium at Hyderabad
(Dec. 09-12, 2014)

ISPRS Technical Commis-
sion VIII, Indian Society of
Remote Sensing, and Indian

Society of Geomatics are
jointly organizing ISPRS TC
VIII Symposium on
“Operational Remote
Sensing Applications: Op-
portunities, Progress and
Challenges”. The Sympo-
sium is being hosted by Na-
tional Remote Sensing Cen-
tre (NRSC) at Hyderabad
during December 09-12,
2014. For further details,

visit: www.nrsc.gov.in/
technicalcommis-

sion8.html.®
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