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Agenda
Geospatial Applications.
High Resolution Vector Data.
. Spatial Foundation Data (National/State).
Preparing State Level Spatial Foundation data.
Design and maintenance of Spatial Data Base.
Interoperable Service of Spatial Foundation Data.

Infrastructure requirement to maintain Spatial Data life
Cycle.

. Assuring Quality of Data being served to the

users/applications.
Representation of spatial Data in different scales




1. Geospatial Applications




Who needs the Geo-Spatial Applications ?

State Government Line Departments.

State implementing central Schemes like NRDMS
District Centers.

E-Gov/ G-Gov/ M-Gov Schemes.
General Citizen of India.
Business Houses.

Academicians.

NGOs.

All other Flagship Projects of current Government.




GPS
Survey &
Leveling




Line
Departments
of GNCTD
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GeoPortal

(Internet
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Applications suggested by UTTRAKHAND State

( OM No. 4876/S.P.A./G.P.S.Cell/2017-18 Dated- 22/01/2018)




State, District, Division , Urban Body, Locality, Village, Laldora,, MCD Zone,
Geology. Geological MCD Ward, Census Ward, PIN Code, Constituency, and Dept. boundaries

Structures, Geomorphology,
Soil : Building,, Commercial, Courts, Education,

Facility Centre's, WMedical Facilities,
Heritage & Historical Buildings, Industry,
Police, Entertainments, Religious, and
Residential

Pencil Point, Pencil
Ling, Pencil Pohyzon,

Roads with its Furniture,
Airport, Railway and
Metro Railway

Map2K, Models
Power, Sewerage,

Water Supply, Gas and
0il Services,
Communication, &
others

Satellite Images, Geology, ' Vepetation related areas,
Geomorphology, Soil, Land Cultivation &  Plantation
use Maps, ] Area, 5crub Ama, Marshy,
Rocky & Mountain features,

Sand Area, Barren Land,

Contours [Thick & Thin), Break
line, DEM, Depressions,

Village Boundary , Plot

River, 5tream, River [sland, Dam, Reservoir,
Lake, Pond, Tank, Canal , Water Channel,



NSDI Demo/Prototype Applications
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2. High Resolution Vector Data.




Raster

IEEEEE AN

Vector Data Preferred : 1. Precise location.

2. Topology handling better. 3. Data Volume is less




Open Series of Maps (OSM) — Layout




OSM TOPO MAP - Scales

Scale of Latitude Longitude  Approximate

the Map Extent Extent area in Sq.
Km.

1:1M 4 Degree 6 Degree 184320
1:250K 1 Degree 1 Degree 11520
1:50K 15 Minute 15 Minute 720
1:25K / 2 Minute 7 2 Minute 180
1:10K 3 Minute 3 Minute 27
1:2K 36 Seconds 36 Seconds 1.1

Source : National Map Policy




Map Resolution and Mapable Unit

Data resolution is the smallest difference
between adjacent positions that can be
recorded. Since a paper map is always the
same size, its data resolution is tied to
map scale.

Example on 1:25,000 scale paper map, the
minimum distance which can be represented
(resolution) is 1/4" mm in map scale 6.25
meters.




Large Scale Vs Small scale Maps

This is because the area of land being represented by
the map has been scaled down less, or in other words,
the scale is larger.

A large scale map only shows a small area, but it shows
it in great detail.

A map depicting a large area, such as an entire country,
is considered a small scale map.

Generally a scale more than 1:25,000 scale is called
high resolution map.

In this context we will accept 1:4000 scale as village
maps and 1:2000 scale 3D as City Maps as decided by
Executive Committee of NSDI. Both scales come under
High resolution.




3. Spatial Foundation Data
(National/State)




Why Foundation Data ?

It will provide a common reference for the assembly and
maintenance of foundation spatial data with national
coverage.

It will deliver best available, latest version, standardized,
quality controlled, authoritative single source foundation
spatial datasets with easy access over the geographic extent
of the country, e.g. an authoritative base map of Roads etc.

It will facilitate the availability and accessibility of foundation
spatial data across all the users from various spheres/domains
in the country.

It will allow for seamless exchange of information and
knowledge across organisational , sectoral and jurisdictional
boundaries.




Foundation Data Requirements

Following inter-related elements are required:
Spatial data themes
Spatial data sets
Standards
Policy
Governance structures
Organizations/Stake holders
Spatial information users/people




Expected Benefits of the Foundation Data

Reduction in costs associated with data duplication ,
storage and access.

Fast and easy access to basic data for users.

Reduced complexity for wusers with single source
authoritative data.

Increased interoperability with the use of common
framework national datasets across the spatial
information wusers community including government,
industry, academic and research sectors etc.

Improved decision making with single source authoritative
data.

Greater levels of innovation and competition across all
areas of government and industry.




Topographical data themes
( National Map Policy 2005)

(
Geodetic Reference Framework: SOl GCP network
Administrative boundaries: Forest, Legislative, National etc.
Communication: Roads, Railways, Airways, Waterways etc.
Hydrology : natural and manmade water features etc.
Habitation: includes settlement and cultural details etc.
Utilities: Gas/LPG pipelines, Power transmission lines etc.

Relief/Hypsography/Topography/Bathymetry/Elevation:
Contours, Heights, DEM, DTM, Bathymetric data etc.

Land Cover : includes vegetation, forests etc.




4. Preparing State Level Spatial

Foundation data.




Method - 1

Aerial Photography

Photography Scale required is 1:15K for 1:10K
Mapping.

Photography Scale required is 1:6K for 1:2K Mapping.

Mass point collection to be done in stereo mode.

Ortho photos to be Generated.

Features to be Collected from Ortho photos.
GIS Ready Data to be Produced out of this data.
Field Verification and attribute collection.
QA/QC of the final data.




Method - 2

High Resolution Satellite Imagery

Cartosat 2 imagery with 0.8 meter GSD for 1:10K Mapping
plannimetry and spirit leveling for hypsography.

High resolution imagery 40 cm native GSD or better required
for 1:2K Mapping plannimetry and Total Station and spirit
leveling for hypsography.

Mass point collection in stereo mode

Ortho photo creation for hilly terrain or mono digitization for
fairly flat terrain type.

Feature Correction.
GIS Ready Data Production.
Field Verification and attribute collection.

QA/QC




Method - 3

Totally use of GPS and total station

Existing map records to be used for planning
and execution of the project.

Feature Collection.

Pari-pasu field Verification and attribute
collection.

GIS Ready Data creation.
QA/QC of the final data.




Method - 4

Use drone ALTM data collection of 40 cm
accuracy for plannimetric feature collection.

Existing map records to be used for planning
and execution of the project.

Total Station and Spirit Leveling for GCP and
height data collection.

Paripasu field Verification and attribute
collection.

GIS Ready Data creation.
QA/QC




Recommended Use

Photogrammetry method may be used for hilly
terrain like Koraput and Keonjhar of Orissa.

Satellite imagery method may be used for the area
where flying is not viable due to any reason and fairly
flat terrain like Gopalpur.

Drone Technology with Total Station may be used
where area of interest is very small and high rise
buildings are not there. Also devoid of ALTM
obstructions.

Only Total Station and GPS with spirit leveling may be
used for areas like north eastern states or similar area
In Orissa.




Smart City Requirements
(Reference Singapore Land Authority)

Upto LoD3/LOd4 City asset Data may be supplemented by
Terrestrial Photogrammetry to other methods of Data
collection.

Videography and still photography may also be employed
where ever required to capture the desired information.

Data Base should be suitably designed to include raster data as
well with proper scheme of referencing.

3D Data service software like Tera Group/Sky Map 3D/Luciad
may be used to serve City GML Data for the applications.




Data Content —to be Very Rich
SLA 3D Modelling and Data Management

CityGML represents
- 3D geometry, 3D topology, semantics,

and appearance
-in 5 discrete scales (Levels of Detail, C.l.t;/.G.ML

T

Terrain Model Block models with Explicit roof
no roof structures structures

Source: Thomas Kolbe
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5. Design and maintenance of Spatial

Data Base.




NATIONAL URBAN INFORMATION SYSTEM
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Table-2.2: Urban Network Layer of Line Features

URBPLCODE LINEFEATURES | LEVEL-V REMARKS

00-01-01-00 Transport

00-01-01-01 Metalled road - edges Edges

00-01-01-02 Eridge Eoth edges

00-01-01-03 Erndge on Rzl Eoth edges

00-01-01-04 Cart Track Centre lme

00-01-01-05 Fly Over Edges

00-01-01-06 FootOver Bridge Centre line

00-01-01-07 FootPath Centre lme

00-01-01-08 Metalled road - centre lme Centre lme (where

(for feature 00-01-01-01) divider 1z not existing)

00-01-01-09 Pack Track Centre lme

00-01-01-10 Batlway Crossmg MManned, lme zcross road
on both side mmmum
Gmm

00-01-01-11 Railway Lme — Broad gange Each lme to be surveyed
separately

00-01-01-12 Ratlway Lme — Meter gange Each lme to be surveyed
separately

00-01-01-13 Road Drvider, metalled road Where existing

00-01-01-14 F.oad Layout Extreme edge of road (to
be surveyed if 2m away
from metalled roador Sm
awazy from centre lme of
unmetalled road)

00-01-01-15 F.oad width 1= less than 3m, where | Lanes / Sub-lanes

both the edges are not visible

00-01-01-16 Unmetalled road Edges

00-01-01-17 Unmetalled road Centre lme

00-01-02-00 Infrastructure

00-01-02-01

00-01-02-02 Canal

00-01-02-03 Compound Wall

00-01-02-04 Earthwork Dam

00-01-02-05 Embankment upto 3m ht. Above ground

00-01-02-06 Embankment-Above 3m ht Above ground

00-01-02-07 Fence

(About 25 percent
features of OSM)




Geo-Spatial Data modeling-Data Base Design

Data model is a description of the features represented
by a computer system together with their properties and
relationship.

For effective sharing of geo-databases among various
departments, it is necessary to model the respective
databases in standard form, namely, UML(Unified
Modeling Language).

Modeling own database in UML for each department will
enhance the interoperability of data within various
organizations.




Conceptual Data Base Design to Physical Data Storage
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Fostering Software Level Interoperability
(OGC-DST Plugfest — 2017)

The OGC-DST Plugfest-2017 brings to the fore a
valuable perspective on the utility of the standards
and the readiness of the Indian business
community to offer services and solutions to
address common scenarios associated with
development and management of Smart Cities.

Participants of the OGC-DST Plugfest-2017 Sprint #2 held at
NSDI, New Delhi on 21 June 2017

Plugfest Main Recommendations

WEFS

Remove ambiguity in a future version WFS to clarify
exact GML structure required.

o= = S,

WMS/WFS/WMTS

WFS and WMS have reached maturity in the
marketplace such that interoperability of data
amongst software platforms can be consistently
realized. There is a need to raise awareness in use
of WMTS.

wPS
Include and promote WPS in a future Plug fest.




Broad Contents of NTDB

A. Real World Objects
Communications
Habitation
Hydrography
Hypsography
Land cover
Utilities

Addm. Boundaries
Vital Installations

B. Cartographic Objects
e Map frame and text




Real World Objects — Roads

Feature name Abbr. Name Feature Code Geometry DVD code

Major  minor
Road metalled RDMT 1 3101 Line string 11 1100
15t importance

Road metalled
U/C 1t importance RDMUC1 Line string

Road U/M 15t
Importance RDUM 1 Line string

Road 1%t importance
Distance stone tick RDSTK1 Cell/symbol 13 2100

Road 1%t importance
Distance stone
Number RDSTN1 11 8610




Attribute

Road Name
or Number

Road
Category

Road
Importance

Status of
construction

Road
condition

Attributes of ‘Road’ Class

Domain

Cart-track plains

Cart-track hills/ wooded area/desert
Track follows stream-bed/ boundary etc.
Road in dry river bed

Pack-track hills

Pack-track plains

Foot-path hills

Foot-path plains

Motorway

Highway

1 st
2nd
Others

Under Construction
Complete

Metalled
Unmetalled

Cardinality Optionality

multiple mandatory

single mandatory

mandatory

mandatory

mandatory




Road Data Model for Sol “Road” theme

(UML Class Diagram — ISO 19109)

AbstractFeatureCollection

RoadInfrastructure
AbstractFeature

StructureMember

StructureObjects Structure

RoadNode

NetworkObjects NetworkMember 2)

RoadLink
l...n

RoadObj ects RoadMember




How to Learn the Spatial Data Modeling

Workshop on Geospatial Data Medeling

Data Modeling with UML

®
23/0a8/2015 Geospatial Research Lab, S5IT, IITKGP




How to reach to the Spatial Data -

National Data Registry — Metadata is the Key




NDR Architecture

Web Map Service (WMS)
for Decision Suppont i NDR
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Registry Requirements

Organize Information and Data Models

sregister / sub registry / items class / items

~ . Manage Information, Define Roles & Responsibilities

)
oy

et

Registry shall follow ISO 19135 which specifies

procedures for

+ establishing,

*Submitter / Manager / Control Body / Owner

:

Maintain Information

saddition / clarification / retirement / supersession

o
/
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\] Exchange and Transport Information

+ISO 19135 XML

* maintaining, and
> * publishing
the registers of unique, unambiguous, and

permanent identifiers and meanings that

are assigned to items of geographic
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Content of Registry - ISO 19135 Information Model

" Regzt;;;iggard Item Standard Attributes
[ o _‘ n d o 1d
Label Label Label
Content Summary Content Summary | Definition
Registry Manager i Owner Description

- 7 L o

Register Manager Status

Control Body

Submitter

Contact Point

License




Populate Validated Data to Data Base
and Serve — NTDB Example

Data updation (WFS/ GML planned)

SOl OSM ORACLE!
DGN data RDBMS

Extract ,Transform
and Load

Data Service Platform

-

OGC-compliant
WES/ GML file




6. Interoperable Service of

Spatial Foundation Data
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7. Infrastructure requirement
to maintain Spatial Data life

Cycle




State Infrastructure ..  SDIApplication /

B o .
: N [ Clients
Client System to UL

update / collect

ELIGEERTY g & .
S t I ! 2
online and offline =CY .m WFS

Layer o
0| O

( Field ) Security
Devices Layer / _-— s s e -

Existing / Proposed
State SDI

Online / offline
Data Up dation /
Creation Server

GIS Server
Server

Database Server —
With Non Progrietary
Database (Oracle / SQL
Server / PostGIS)

ﬁevices m -

Administrator/QA &

\_ Y, QC Operations
(GIS Desktop)




8. Assuring Quality of Data
being served to the

users/applications




Geospatial Quality Control

Geospatial professionals must be empanelled for 3™
party certification of data quality.

. There must be different category of professionals
registered and maintained in laying with authorized
medical attendant.

Legal provision and code of conduct of the
professionals may be defined and notify by sate Govt.

Support of different professional bodies like
Institution of Engineers/ Institution of Surveyors/
ISG/INCA may be explored.




9. Representation of spatial

Data in different scales
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