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Introduction

> G.1.S. is a system designed to store, manipulate, integrate,
' analyze, manage, and represent various map/image
(geographic) layers along with associated data

> Used to answer questions specific to spatially referred maps
and their associated data.
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Objectives

1) Create geo-referenced map of IIT Hyderabad Campus using
G.l.S. environment (from Master Plan and GCPs)

2) Create Network datasets for roads (and pavements) of the
campus

3) Develop network based geo-processing tool (using Model
Builder) to perform “distance based shortest route” search

4) Create and publish a web application using ArcGIS Server for
use with intranet users to

-- Read and analyze map features

-- Search a department / Staff / Student

-- Find shortest route between two (or more) points
-- Print Driving directions along shortest route

5) Couple web G.1.S. features with ITS through wireless
communication for secured management of vehicular
movement within the campus (Proposed)



Study Area - I.I.T. HYDERABAD

» One of the Seven New I.I.Ts initiated by Ministry of HRD,
Government of India in 2008
»Campus located near ‘Kandi’ Village in Medak District on NH-9
» Geographical Area ~ 550 Acres
» Geographical Boundaries:
17°34°50.06” N and 17°36’10.49” N Latitudes
78°07°05.12” E and 78°07’38.44” E Longitudes
» Faculty Strength: ~ 90 (now) &~ 200 (projected by 2020)
» Students Strength: ~ 750 (now) & ~ 2000 (projected by 2020)
» Geology: Archaean Peninsular granites and gneisses form the
basement, which is overlaid by the Deccan basalt

» Meteorology: Semi-Arid with hot summers and mild winter



Study Area (contd..)
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Master Plan of I.I.T. Hyderabad to Scale (Source: Executive Engineer IIT H)




Methodology

» Create Polygon / Polyline Shape files in Arc Catalog

» Input the GCPs (taken with Handheld GPS) into Arc Map through a
‘comma separated value’ file

» Geo-reference the Raster Image with respect to GCPs

» Digitize all Shape files at highest possible scale using ‘Snap’ feature

» Specify attributes to objects, features, and areas

» Develop Network Dataset for Road features

» Develop the shortest route algorithm using in ArcGIS Model Builder

» Develop customized geo-processing tools to perform search / query
analysis on various polygon features

» Create a Web Application in ArcGIS Server for use with intranet users



Methodology — Digitization

Co-Ordinate System

Geographic System : WGS 1984

Projection Type: Conformal

Projected System: UTM 41 North

Preservation: Angles and Shape

Map Units: Meters

Digitization

» Create Shape Files (of required nature)

» Use ‘Editor’ tool to digitize (based on Raster Image) to
delineate various features

» Use ‘Snap to vertex’ tool for digitization (polylines)

» Calculate ‘Geometry’ for area/length calculation

» Geo-reference the raster images (with 4 GCPs)



Methodology — Digitization (contd.
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Buildings and Playgrounds




Methodology — Digitization (contd..)
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Methodology — Map Overlay
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Methodology — Network Analysis

» Use ‘Network Analyst’ tool in Arc Map to create Network
Dataset (ND) of Roads / Pavements
» Specify the following attributes create a ‘ND’
Shape Length; Speed Limit; Time; Global Turns; One-
way restrictions
» ‘ND’ will create 3 shape files:
Edges; Junctions; Polyline (roads/pavements)
» ‘ND’ can serve the following analysis:
Optimum Route Analysis
Service Area Polygon generation
Closest Facility Service

OD Cost Matrices



Methodology — Base Map in G.L.S.
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Model Development

» ArcGIS Model Builder was used to develop the customized application
for delineating the shortest route (and directions)
» Input Features:
Route = ND Feature class
Stops = Parameter
» Tools Used:
Add Locations (to add stops interactively)
Solve ND (for shortest route)
Directions (to provide directions)
Select Data (to output to ArcGIS Server)
» Output Features:
Network Layer (Shortest Route)

Directions (in txt format)




Model Development (contd..)

Model to Calculate Shortest Route for IIT Hyderabad

» ArcGIS Server was used to publish the G.1.S. resources onto web/internet
» ArcGIS Server has ‘Interactive Features’ for customized applications

» Steps Involved: Add GIS resource (and associated tools); Publish GIS resource




Results and Discussion

Web based Campus Information and Navigation System (CINS) developed
for IIT Hyderabad campus can be used for

v’ 2-D Visualization of the Entire Campus (to scale)

|dentify specific features (buildings/people/units/roads/grounds)

Search for various attributes (departments/staff/students)

XN X

Calculate ‘shortest route’ between two or more points (lying either on
or off the roads)

Print the driving directions between specified stops (locations)

Query for non-spatial information, and link to spatial maps

Zoom / Print the map (overall or selected)

Get the shape areas / lengths / perimeters of various features

DN N N N

Measure length / area / perimeter interactively



Results and Discussion (Contd..)

In-Built Tools Used by ArcGIS Server
» General Features:
Zoom in / out
Pan
Full Extent
Magnify
Measure
Go to location
Identity
» Customized Tools Developed for the Campus
Find Shortest Route (and get directions)
Print the Map (with geo-processed results)

Search Various Attributes




Results and Discussion (Route Finder)

e htpith-pe/ahaje/defaulasp Zl| <P ceeste o
S Favorites | s, ] Suggested Sites v @] Web Slice Gallery +
| @ vitp n-pesghiiaaeautoses 1 Ziov B) 0 m v Pager Sitetyw Tookw @<
P ORMATIO D 0 -

B2 R 117,957 en [O1 0 g

B

@GD
ROUTE FINDER
I e

Cslulste Shortest Route and

Feature 1
® [7] DIGITALNAVIGATIONSYSTE} Feature 2
o Feature 3
@
@
@
@

[7IPLAYGROUNDS

@ [¥] WATERBODY 3 feature(s) entered

El) —— || e

2117505501, 2010762 835 G Local intranet | Protected Mode: OFf b~ ®100% -

oy Fasoriten | o @] Sugaeted Semt = ) W
| i g etk s

IIT H CAMPUS INFORMATION AN HAVIGATION SYSTEM

I b

% 4 BAIUTE FINDER: Reaults

= il

: | SHORTEST ROUTE
; ﬁ::;::lummmmmv;_ BETWEEN INPUT
® HjENG FEATURES

% WFLATEROUIS
W [FwaTeREoay




References

Baaser, U.; Gnyp, M. L.; Hennig, S.; Hoffmeister, D.; Kbhn, N.; Laudien, R.;
Bareth, G., 2006a Online CampusGIS for the University of Cologne: a tool
for orientation, navigation and management. In Wu, H.; Zhu, Q. (Edts.):
Geoinformatics 2006: Geospatial Information Technology. Wuhan, China,
64211L

ESRI, 2012 ArcGIS Desktop 10 Help
http://webhelp.esri.com/arcgisdesktop/10 (accessed 10 Dec. 2009)
Environmental Systems Research Institute, Inc., Redlands, CA.

A. U. Alahakone, V. Ragavan, "Geospatial information system for tracking
and navigation of mobile objects", IEEE/ASME International Conference
on Advanced Intelligent Mechatronics, AIM, pp. 875-880,20009.

J. M. Mirats Tur, C. Zinggerling, M. A. Corominas, "Geographical
information systems for map based navigation in urban environments",
Robotics and Autonomous Systems, vol. 57, no. 9, pp.922-930,
September 2009.

V Pappas, E Dimopoulou, N. Polydorides, 'The contribution of GIS
technology for a continuous planning process. Case study: Patras
University campus", Sustainable World, vol. 6, pp. 497-504,2003.

Y. Zhang, X. Z. Feng, S. H. Zhao, P F. Xiao, X. H. Le, "Data organization
approach to spatio-temporal GIS in campus real estate", Proceedings of
SPIE - The International Society for Optical Engineering, vol. 6754, n PART
1,2007






