Use Cases and Application Development using
National Data Registry on Geospatial Cloud Platform

PS Acharya, CEO NSDI
DST, New Delhi

Organised by ORSAC, Bhubaneswar
At Hotel Marrion

Bhubaneswar
22 December 2018



NSDI — Vision and Objectives

Vision
= National infrastructure for the availability of
and access to organized spatial data

= Use of the infrastructure at Community, Local,
State, Regional and National levels for
sustaining economic growth

Objectives

= Develop and maintain standard digital collection
of data

= Develop common solutions for Discovery,
Access and Use of spatial data in response to the
needs of diverse user groups

* Increase the awareness and understanding of
the vision, concepts and benefits of the NSDI



INDIAN GEOSPATIAL ECONOMY IN FY 2017- 18

. Government Sector
Domestic Market INR 6,218 cr
INR 7,679 cr Private Sector
INR 1,461 cr
Export of Services ‘
INR 6,659 cr

Government Expenditure

on National Geospatial
Agencies ‘
/ INR 6,291 cr

Geospatial Economy

INR 20,629 cr
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Geospatial Economy Key Highlights

A geospatial economy comprises of the following components: — The domestic market comprises of the procurement of
equipment, software and solutions, services and data
by various government depratment, agencies, institu-
tions, and private sector.

— Market size through commercial procurement of equip-
ment, software, data, and services

— Export of geospatial equipment, software, data and

services — India’s geospatial market has grown from INR 5,338
— Public expenditure on creation and maintenance of crore in FY 2014-15 to an estimated INR 7, 679 crore in
geospatial data, infrastructure and institutions FY 2017-18 at a CAGR of 12.9%.
@ — The domestic market is expected to grow at an
= estimated CAGR of 13.8% between FY2017-18 and
18,330 c FY2020-21.
13,804 % — India relies heavily on imports for its geospatial hard-
w ware requirements. For FY 2017-18, it is estimated to be
3 worth INR 1,274 crore
FY2014-15 FY 2015-16 FY2016-17 F2017-18 ™

— The government spending on geospatial institutions

responsbile for supply and maintenance of geospatial
m data and infrastructure almost equals the government
share in domestic market.
— At present, the Indian geospatial sector employs nearly
2,51,200 persons

— Of this total, nearly 67,000 are engaged in export

— At present, every 6 Rupee invested by the government

creates market of nearly 7 Rupee. There is room for the
anvernment tn shift from hoinog 3 market comnetitor tn

Source: Geospatial Media Analysis (GMA) of Geospatial Media &
Communications, NOIDA, India



Key Application Areas of
Geospatial Technologies

Transportation
e Spot the train (Rail Radar)
e Multi-modal route planning
e Intelligent Transportation System (ITS)

Power & Utilities
e Maintenance of Telecom Cables
e |dentify shortest path for connecting habitations

Water Resources
e Locate water harvesting structures for groundwater
recharge




Key Applications of
Geospatial Technologies (Contd.)

Urban Development
e Smart energy management
e Managing pollution sources in a city

Disaster Management
e Evacuation Planning
e Allocating an FPS amongst a group of villages
during a flood event/ submergence

Oil & Gas
e Qil pipeline alignment to avoid forests and habitations
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Uttarakhand Geoportal — UKSDI (Implementation: UCoST, De’dun & KU, Nainital/

About Uttarakhand Geo-portal

Almora)

UTTARAKHAND
GEOPORTAL

Uttarakhand Geoportal is an Internet based Directory of Geo-spatial Data, Metadata, and Services for the State that allows data
providers and users to share and explore Geo-spatial Information related to boundaries, demography, agro & socio economy,

resources, infrastructure facilities with attributes.

Geo-spatial datasets generated, maintained and provided by various concerned Departments of the State Government, Academia,
Business/ Industry or Non-Governmental Organizations (NGOs) of Uttarakhand are proposed to be made accessible through a

Clearinghouse mechanism.

The Geo-portal will essentially be used for the following objectives:

1. Bringing together geo-spatial knowledge and information under a common platform, which till date has existed as a disparate

_system and unknown to

About UKSDI & Bodies

- Genesis Of UK Geoportal

- State 5D Steering Committee

- State SDI Executive Committee

- District GIS Coordination Committee

- Modal Officers For GIS Development

- District GIS Cells for GIS Updating

- Capacity Building in Development / Applications / Updation of GIS
- Background

MANAGEMENT OF UK GEOPORTAL

For proper management and smooth functioning of
the Uttarakhand Geoportal, Government of
Uttarakhand has i) constituted a three tier
management structure -  State SDI Steering
Committee , State SDI Executive Committes ; and a
District Coordination Committee at each district of
the State; ii}) appointed State and District Level Nodal
Officers: and has made provision of District GIS Cells
to develop and update GIS as per the needs of the
Line Departments and capacity building of the State
in applications of GIS in planning/administration.

ST T T

Login

User Name

Password

Enter Below Captcha

IX3vGg2 C

For Citizen Users

FREE
Registration

Powered by A
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Service-oriented Architecture

Find

User/ Web
applications

Catalogues,
National Data
Registry (NDR)

Publish

Databases (Oracle Spatial,

End User/

Decision-maker
(Stakeholders)

Bind

> Shape files, DGN files, raster
' files etc.)

______________________________________________________

Data Providers
(Shareholders)



Case-study : Train Route/ Position Enquiry App

Source 1 : railway track data
- available as WMS from NSDI

GEONETWORK
Data Registry

Source 2 : train locations by time

W WEHSERWICE |

" - available in a DB at IRCTC/ IITB
“-.1 - packaged as REST service
\ (D"
x IR App : to show train position on
e map as it travels
Initialisation p NSDI Steps .
_|GeaServer 0. Create data registry using

ST |
Application|, ... e ] Geonetwork tool
/ Web ©) \ .' :
/ 1. Register the two sources

Browser (.

/
.~ |RE AP
for Dat: ase\:«pp actions:
~ . Look up details of services in

registry : where, what format, ...
3. Access data directly from sources

.




Applications and R & D (contd..)

) Kamataka Geoportal - Mozilla Firefox

:: Karnataka Geoportal > | wa N5DI Client

| (- L7 www karnatakageoportal.in/KSSDL/ MapViswer.aspx srvc |

'::" karnatakageoportal P| #

Railways_TMPANI_GDC
Roads_TMPANI_GDC
Hydrography_THPANI_GD
Habitation_TNPAMNI_GDC
Contour PHC_GDC El
Boundary_PHC_GDC
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LandCover _PHC_GDC
Railways_PHC_GDC
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Utility_O_GDC
LandCover_O_GDC
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ﬁl o [ m (o

Route Enquiry

Train Name: Ndls-klk ShatabdiB

TrainNumber: 12011

wmloads




NDR Architecture in working

Web Map Service (WMS)
_ for Decision Support NDR

User |[=
(find)

National
Data Portal
(data.gov.in)

GeoServer +
INtune Connector

India Geo Portal (Up-scale
— —

g Geoportal P
VEE O (WMS WFS' WPS etc.)

On-line Data Services Apps

egIstry Service
Cartalogue Servic
n Web (CS-W

INdicio Registry
& Intune Controller

_________.l;_

Platform

NDR

Application
Platform

Applications. Services

|-

Nauonal Agency (Sol, NRSC, State Government Agency

NBSSLUP, GSI, IMD, Col

etc.)

GeoServer + GeoServer +
INtune Connector INtune Connector

(e.z. Land Record, SGWB,

Academia Indusuy Citizenry
VOIIllllCCl’Cd sources

Mining & Geology, PHED

etc.)

INdicio: version 3.1.0-M5
INtune Controller: version 1.0
INtune Connector: version 1.0

GeoServer: version 2.12




NDR Complete Workflow

RDBMS

Data Node

i - Secure Interaction
£ iwpst) wrs || wms ;
! T- 7y x ' User Access
E GeoServer :
: CSW | Register ' Spatial
i : . Queries HTTPS
: o to Data | NDR Node
| 8 GRIVIIOE |, promemm s smplyn sicemsimsmais aie sieiamisiesmmisio s s wiaos o o |
i Postgres E : : : NDR Geoportal '
: + PostGIS ' | Registry . Standard-based Postgres ;
; RDBMS i 1 Harvest ' Symbols +PostGIS | !
: o INtune connector RDBMS
! L ' HTTPS ;
. FME + Altova XML u: . E """"""""""""""""""""""""""" ;
| (Data Transformation) ' !
5 A g : INdicio Registry € > Postgres

GML, CSV, CAD, DGN, ~| | S Post
\ Shapefiles = INtune Controller <€ R%nghl;leSs
DataNode1.N NDR Secured Application Environment :

* WPS is not provided in POC. Requires
extension to GeoServer (not in current scope)
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-Mouse
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racle Spatial Network Data Model Editor [_ O] x|

File Edit View Analysis Help

ORACLE
Netvork Daa Vot [

ROAD_node
RoAD_node

‘ | Foom In ‘ | Foom Out | | Fit to Window |
el @S @ H[ B

17:45
[l =R

-Mouse
Mouse x: |77.036252375816 |
Mouse y: 23.002246962540557 |
-Shortest Path Result
Compute time: 31 ms |
Start Node ID: 26933 |
End Node ID: 27547 |
Algorithim: &% Search |
Path Cost: 0.0 |
Shortest Path: [CLICK TO SHOW PATH |




acle Spatial MNetwork Data Model Editor

File Edit View Analysis Help

ORACLE
Network Data Model

Mouse
Mouse x: TEAE34636416227
Mouse v 27.549413154665644

Shortest Path Result

Compute time: 3 ms

Start Node 1D: 26988

End Mode ID: 27547

Algorithm: A* Search

Path Cost: 0.0

Shortest Path: |CLICKTO SHOW PATH |

Fan Do

oom In ‘ | foom Out | | Fit to Window |

[
el @ @ E[) B BEBG .



Front Page
NSDI Application Portal

The NSDI Application portal provides shared and trusted geospatial data,
services, and applications for use by the public and by government
agencies and partners to meet their mission needs.

NSDI Application portal users have access to

» Authoritative data to support informed decision making

» Reusable applications and services for governmental and
nongovernmental use

» A shared infrastructure that can host Nodal Agencies data and
applications

» A focal point where governmental, academic, private, and public data can
be visualized together to inform national and regional issues



Project Creation on QGIS before publishing on the web
WMS and WFS Interoperable Services are consumed in QGIS, create the desire
project and published on the web

[} QGIS 2.18.23 - nsdi = | a
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Layers Settings of WMS and WFS consumed for publishing on the web
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Map options settings for different map tools, scales, map

extent etc.
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IIT Kharagpur Geo-Service on MEGHAMAILA
Cloud

O Cloud: Meghamala, II'T Kharagpur Private Cloud
Service

O WVMI: IL:'-.-n-r;pati:LJ Rugir-ilr}' Service

0 VM2: Highway & Canal Service (WF5, WMS)

O VM3: Local Road & River Service (WES, WMS)

O VM4 QGIS

O Different services from different VMs are considered

| ﬂbjective: Extract information from genspatinl data and resolve :-;Patial
querie:-'.

B Find shortest path between two points which includes both Highu.‘a:r' and Local
Roads

March 2018 5. K. Ghosh, CSE, NT Eharagour 45




Service Integration for Query in Cloud
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IIT Kgp Training Programme, July 2016
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Recommendations (Draft) of the
Workshop on “Coordinated Preparation of National
Foundation Spatial Data for Gram Panchayat and Ward
Level Mapping” held at
Bhubaneswar on
18-22 December 2018



Components of various high resolution foundation spatial data like plots,
elevation, underlying geodetic reference network (derived from the national
geodetic frame of Survey of India); transportation; physical assets; land use
& land cover (levels IV and V) acquired by various Line Departments should
be compiled and developed as authoritative, seamless; up-to-date;
accurate; and standards-based state level foundation data and made
accessible to governmental end users and applications.

Above data sets should also be made accessible to National Mapping
Agencies/ NSDI Partnering Agencies for the development and maintenance
of National Foundation Spatial Data (NFSD) for countrywide authorized use.

Above standards-based State Foundation Spatial Data Sets, once made
sharable and accessible by the State Geoportal should be used as the
foundation or base for adding other thematic geometric features, attributes;
and other details for the preparation of Sample applications in sectors like
Forests, Industry; Health; Physical Assets etc. have been demonstrated to
the participants. High resolution foundation data like administrative
boundary (panchayat/ ward along with MoPR’s LGD codes for linking with
attributes), plot boundary; land use & land cover (levels IV and V); transport
network etc. have been used. These data sets should be maintained as
data assets and shared with contributing participants and for governmental
applications with standardized metadata.



Recommendations (Draft) Contd..

iv. Since the NFSD data assets have to be developed once and used many times by

Vi.

several Line Departments and Survey Agencies, their life cycles should be
determined and managed appropriately. To begin with, collaborative projects
should be implemented between DST, Govt. of India and the State Governments,
preferably in a 70:30 cost sharing mode.

A state level geospatial data register/ catalogue covering meaning of each
geometric feature and associated attributes, the feature data model; domain
values for the attributes; underlying geodetic datum and projection for each
feature etc. should be developed and made accessible to end users/ applications.

Data models prepared using standards-based Conceptual Schema Language
(CSL) like Unified Modelling Langugage (UML) are essential for sharing the data
for the coordinated preparation and Data Life Cycle Management of Foundation
Spatial Data Sets from multiple sources/ Line Departments. Each Line
Department should publish its spatial data model with the assistance of ORSAC
or its own consultant using the CSL standard. For example, cadastral data of the
DoR/ SSLR should be modeled for publishing the data model to facilitate data
preparation and integration.



Vil.

viii.

Recommendations (Draft) Contd..

Geospatial cloud should be deployed or adopted as a part of the State Data
Centre (SDC) for hosting effective and efficient geospatial application or solution
services using large volume data sets of State SDIs. Scaling versus performance
issues need to be decided based on the total number of users and concurrent
users.

Based on the deliberations on the utility of different approaches (e.g. drones
(UAVs), aerial photos, and LIDAR etc.) to data capture for overcoming data gaps
and their cost-effectiveness in the preparation/ maintenance of high resolution
foundational spatial data sets, it was recommended that aerial LIDAR and
photograph based approach should be adopted.

Each State SDI team should develop and host WMS/ WFS of a reliable and
accurate village boundary data set created out of the available with it after
harmonizing those with the plot boundaries and linked to respective Census and
Local-Government Directory (LGD) codes.

Taking into account the on-going application-related activities at ORSAC for the
Forests, Revenue, and Industries (e.g. ORSAC’s Goli]-Plus application), and the
data layers utilized in those applications, framing data content standards in



Recommendations (Draft) Contd..

forests, cadastres; geology and soils etc., inputs from the Odisha and other
State SDIs should be taken up with the involvement of concerned scientists from
ORSAC. The data content standards form the starting point for implementing the
National Data Registry (NDR) of NSDI.

xi. Airborne LIDAR with photo should be used for urban area (ward level) survey to

Xil.

produce the foundation data sets for features like elevation, land use land cover;
physical assets etc. and made sharable as standards-based services (e.g.
CityGML data service) from the State Geoportal with the concerned end user
departments. Underlying activities should be coordinated by the respective State
SDI Teams by securing high resolution precise GCPs from Survey of India, data
sets from and participation/ involvement of the concerned Smart City
Organisation/ Urban Development/ Property Tax or other Departments of the
State; and a suitable vendor having competence in such survey activities.

For the purpose of immediate design, implementation and utilization of the
foundational data sets/ outputs of the LIDAR Surveys for the State SDls in GIS
applications/ workflows in order for early return on investments, exact



Recommendations (Draft) Contd..

applications and workflows of the concerned participating end user
departments should be captured and documented by the State SDI teams in
consultation with them on a priority basis.

xiii. A separate road map should be prepared for coordinated implementation of
State SDlIs in the North Easter Region considering the present status of
meagre availability of high resolution foundation spatial data sets in the
respective State Governments. Towards this goal, an NSDI orientation
workshop should be organized for officials and scientists from all the States
in the Region in order to sensitize them on the benefits and relevance of
SDI to decentralized planningand governance. High resolution foundation
data sets should be prepared using aerial LIDAR and photograph-based
approach in selected NE States on a pilot basis, to begin with, for
demonstrating their usefulness in real-life GIS application development.
Collaborative projects between DST, Govt. of India and the State
Governments in the North East should be fully supported by the Central
Government through the funding mechanisms of the Ministry of
Development of North Eastern Region (DoNER) or the North Eastern
Council (NEC).



www.nsdi.gov.in

Thank You




