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Overview

= What is Geographic Information Retrieval?

= Geographic and Spatial Querying and
Browsing.

= Geographic and Spatial Indexing.

« Examples of GIR Systems and
Geographically Indexed Information.

Y.T.
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Introduction

= What is Geographic Information Retrieval?

— GIR Is concerned with providing access to
georeferenced information sources. |t
Includes all of the areas of traditional IR
research with the addition of spatially and
geographically oriented indexing and retrieval.

— It combines aspects of DBMS research, User
nterface Research, GIS research, and
nformation Retrieval research.
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Introduction

+ The need for Geographic and Spatial
Information Retrieval.

— Digital Libraries
+ Sequoia 2000

+ UC Berkeley NSF/NASA/ARPA Digital Library
Project

+ UC Santa Barbara Alexandria Project
+ NSDI - National Spatial Data Infrastructure

Y.T.
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Geographic and Spatial
Querying

= Both imply querying on relationships within
a particular coordinate system

< Spatial querying is the more general term

= Can be defined as queries about the
spatial relationships (intersection,
containment, boundary, adjacency,

proximity) of entities geometrically defined
and located In space
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Geographic and Spatial
Querying

+ (Geographical

coordinates are
geometric
relationships
(distance and
direction can be
measured on a
continuous scale)

— E.g. “5.21 miles north
of Champaign”

+ Spatial relations may

be both geometric

and topological

(spatially related but

without measureable

distance or absolute

direction)

— E.g.: “inside the city
limits”

— “left side of Beckman
Institute”
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Geographic and Spatial
Querying

= Types of spatial queries

— Point — In - polygon : “What do
we have at this X,Y point?”

— Region Queries : “What do we
have In this region?”

+ Which point encoded items lie
within the region

+ What lines (borders, etc.) lie within
or the cross the region

.~ + What areas overlap the region area
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= Types of spatial queries, cont.

— Distance and Buffer Zone Queries

¢ What cities lie within 40 miles of the
border of Northern and Southern

lreland?

+ What wetlands lie within 50 miles of

London?

Querying

— Path Queries

+ What Is the shortest route from San

Francisco to Los Angeles?

“DOK 324 PIR”

Geographic and Spatial

»
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Geographic and Spatial

Querying

= Types of spatial
gueries, cont.

— Multimedia Queries
: Use non - map

georeferenced

Information. p123 )
+ What are the names \ Q g
of farmers affected MMH T
\

by flooding In
Monterey and Santa
Cruz Counties?

Y.T.
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Spatial Browsing

= Combines ad hoc spatial querying
with interactive displays

= HyperMap concept
+ Pseudo-HyperMaps ‘

Y.T.
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Spatial Browsing

+ Advantages:
— May not need the accuracy of a full GIS
— Comprehensible searching metaphor for many
materials
<+ Problems:
— Clutter and differing scales.

— Requires good (and preferably accurate)
geographical indexing

— Assumes that the user knows some geography

Y.T.



“DOK 324 PIR”

Geographic and Spatial
Indexing

+ Traditional geographic indexing involves
using place names from LCSH and name
authorities. These have some problems:

— Names are not unigue

— The places referred to change size, shape
and names over time

— Spelling variations
— Some places are temporary conventions
(study areas, etc.)

Y.T.
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Digital Gazetteers

= Geographic names are and will remain the
primary Entry Vocabulary for DL spatial
gueries

— The gazetteer must support as many variant
forms of the name as possible

+ Including temporal ranges for particular names

— guerying must support spatial reasoning
based on gazetteer and other geographic and
temporal information in the system or
accessible by network access



Geographic Feature ID: 1200 ADL Gazetier Content Standard

Geographic Name: Barbuda
Name Authority: U.S. Board on Geographic Names (BGN)
Variant Name: Barbuda Island
Type of Geographic Feature
Scheme: ADL Feature Type Thesaurus
Type: 1slands
Scheme: NIMA Feature Designation
Type: ISL (1sland)
Geographic Feature Code
Scheme: NIMA
Code: ACO1
Related Feature
Relationship type: isPartof
Name: Antigua and Barbuda; Leeward Islands, West Indies
Spatial Location

Longitude:- 61.3
T atitnde: 17 6
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Geographic and Spatial
Indexing

+ (Geographic coordinates have some advantages
over names:

— They are persistent regardless of name, political
boundary or other changes

— They can be simply connected to spatial browsing
Interfaces and GIS data.

— They provide a consistent framework for GIR
applications and spatial queries.
- However, the geographic extents and
boundaries of entities also change over time

— This may be the primary interest of historical
scholarship
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Geographic and Spatial
Indexing

« GIPSY: Automatic georeferencing of texts
(Geographic Info Processing System)

— The work of Allison Woodruff and Christian Plaunt -
Later DBMS-based version by Jolly Chen -- New
version planned

— Designed to operate on the full text of documents

— Extracts geographic terms and attempts to identify the
coordinates of the places discussed in the text using a
combination of evidence

Y.T.
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Geographic and Spatial
Indexing

= GIPSY cont.

— Used the USGS Geographic Names
Information System (GNIS) and Geographic
Information Retrieval and Analysis System
(GIRAS) to associate names with coordinates
of named places, geographic features and
land use characteristics.

Y.T.
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Geographic and Spatial
Indexing

= GIPSY cont.

— ldentified places are added as “elevations”
with each place adding a weight based on its
frequency In the text and database
characteristics

— The resulting map Is analysed to identify the
most likely locations, and coordinates for
those locations are extracted

Y.T.
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Geographic and Spatial
Indexing

T-.
|I Ty
| I
SRTRENE

ALY “The proposed project is
LYY 1 \IRTANIREY the construction of a new State
s e o

coastal branch... by water
purveyors of northern Santa
Barbara County... delivering
water to San Luis Obispo ... “
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Geographic and Spatial

Indexing

= To be useful for the range of cultural and
humanities materials being collected in
digital libraries, the GIPSY gazetteer must

— Support many different time ranges, location
and boundary changes

— Support synonymous and variant names with
differing locations for the same entity

— Support names in multiple languages, scripts
and usages

Y.T.
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ECAI

= The Electronic Cultural Atlas Initiative Is a
collaboration between IT professionals and
humanities scholars

« ECAI Is developing a globally distributed spatio-
temporal library of cultural and historical
resources with a centralized metadata catalogue
and a GIS viewer

< Currently the ECAI consortium includes over
250 projects



Y.T.
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ECAI

+ Projects range from small works by individual
scholars to large nationally and internationally
funded efforts. E.g.:

— geography of Greco-Roman culture (Perseus project)

— toponym locations for over 300,000 images of
Buddhist art and architecture

— Seals of the Sassanian Empire
— historical trade routes of Eurasia
— the map of Hideyoshi’s invasion of Korea

— historical GIS projects for China, Great Britain, the
United States, the Black Sea and Tibet



2} Electronic Cultural Atlas Initiative (ECAI) - Microsoft Internet Explorer
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ECEd
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v | B it

Baglankilar

E options

Community
3

Projects

Create digital maps that display a
wide range of cultural material by
using place and time as a comemon
element.

Patticipate inn the BECAT comtnnity
through twice yeatly conferences
atid international working groups.

ECAL technical infrastracture
illustrates the wision of sharing
distributed data and using tume
enahled mapping tools.

e

ECAT Clearinshouse
Directory
Liembers Area
Search | Home

Technology Participating

ECAIl uses time and space to
enhance understanding and
preservation of human culture.

Highlights

ECAI Meeting, May 9 - 13, 2005
Fudan University, 5 hai

ECAIT Iray Cultural Atlas
ECAT Irag provides integrated access to widely
distributed Iraﬂi cultural hetitage information.
et

L G iy
See: httpfecal orgfira

David Rumsey KMap Collection -
Ower 5000 georegistered historical
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2 ECAI Clearinghouse Search - Microsoft Internet Explorer [Z”'E-I]
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TimeMap™ Project
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Electronic Cultural Atlas Initiative

Clearinghouse Search
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w3 Click MapSpace bounding
boxes for interactive map
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Sort by
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Dosyva Dizen  Gordndm Sk Kullandanlar — Araclar Yardim
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GCIDglE‘ - “ | % Search Web - @ EI 74 blocked E Options Badlantlar *
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Developed by University of
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ECAI Clearinghouse Search Results

Refine search

Longitude |25 |1‘O |4|:| | Latitude [sq |1‘O |3l3 Tirne [40o0o |1‘O |2EIDS |

Find hurke\,-' | Search within results

Fesults 1 to 2 shown {2 results in total)

| = MapSpace | % = password required | @ = time-enabled | f = link-enabled | & = ECAl publication

» = Frarmewark - global | # = Framework - regional | L = Framework - local
A = Key cultural dataset | ¥ = ECAI rated dataset | ix_ = Non-geographic dataset | 9% = WorkInProgress
[ ] = Show MapSpace file | [ 1 = View with Wweb Map Service | [ ] = View WHMS capabilities | [ ] = Yiew as Macrornedia Flash file
Make hdap
www 162: & Retrospective Look at Earthguakes in the Yzmit Gulf Area -1440 cE)

Contributors: Department of Geography, Fatih University
Responsibility: Movakowski, Michalas <nicknovaz000@hotr ail carn>
Created by Movakowski, Micholas

Turkey, Izrit, Mot yet rated

F 1511: Rivers - Iraq Reqgion (2002 CE)
Contributors: ECAIL

Fespomsibititydeamette Zerme ke =iz chmdbercetered -
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Adres :Ej http: ffecaimaps, berkeley  edufclearinghause/htmlfsearch_results_detail phprdatasetid=162

2l ECAl Metadata Clearinghouse 4.0 - Dataset Information - Microsoft Internet Explorer
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. — a -
. _ \ P 2 . qE 4
) 7, \ﬂ |§| DR, Ara 5o Sik. Kullarulanlar 6- = X .;‘i

4

4

E Bk

v| B Gt @'

G(‘JDglE'v A4 %Search Weh - @ @?4 blocked EOptiuns Badlanklar **
.
[ ap this dataset l
Connection information
Dataset title & Retrospective Look at Earthguakes in the Yzmit Gulf Area
Dataset type ‘Website
Server type WwWW web page/site (not accessible as dataset)
Creation date 2000-11-16 23:08:29
Last updated 2002-02-03 13:14:15
Descriptive metadata
dc.title A Retrospective Look at Earthquakes in the Izmit Gulf Area
do.subject.specific earthquakes
dc.subject.specific land use
dc.subject.specific [zmit
do.subject.specific August 17, 1999
dc.subject.specific Turkey
& retrospective look at seismic activity in the Izmit Gulf area, including a focus on the
de.description catastrophic August 17, 1999 earthquake. In particular, normative land use strategies for
ameliorating the impacts of seismic events are explored.
dc.publisher Department of Geography, Fatih University
dc.publisher. address Karaagac Yolu, Buyukcekmece-Istanbul, Turkey, 34300
do.publisher. address hittp: /S weww geography, fatihedu. tr
dc.creator.Person.Name Mowakowski, Nicholas
dc.creator.Person. Affiliation nicknova@fatih,edu. tr
doc.creator.Person. Affiliation Department of Geography, Fatih University, Buyukcekmece-Istanbul, Turkey, 34900 b
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~ 2 ECAl Technology Overview - Microsoft Internet Explorer
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Directory
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Seatch | Home
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ECAI Technology
IT Infrasttuchwe Components
o The ECAT Metadata Clearmghouse
o Timebdap™ Software
o ECAT Servers ]
o BECAT Tzer Support System and Enowledoebase
IT Arclatecture Goals
o TTze distributed metitational resources
o Follow best practices for distributed internet cotmputing
» Encourage mteroperabihity
» Create custom solutions to link and enhance technologies when needed
o Create services and tools to support users
o Use ateam structure to orgamze contrbutions of ECAT affiliates
Technical Methodology
o The techninal architertire and technalooe desion 12 deweloned rollaboratieels by narticmants 18 Maryis 2005 Carsamba
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Opening shot of the Sasanian Empire ECAI project, showing a map with diverse resources, a timeline, and a
menu of available map layers.

5 TimeM ap Viewer [TMY] 3.0.1.32 TimeM ap FProject. University of Sydney
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ekl
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Users may zoom in to see resources that are only visible at a higher level of detail.

% TimeMap Yiewer [TMY)] 3.0.1.32 TimeMap Project, University of Sydney Hi=l E
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Spatial objects on the map are linked to a table of attributes, which may include any information about the objects.
Note that this is a scholarly tool. By creating a “name quality” field, the author has noted that there is disagreement
about the locations and names of places in the Sasanian Empire.
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- - 1 Certain Suppose Certain . ariyan
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' Sites on the map may be li
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inked to resources elsewhere on the internet. In this case, important archaeological

sites on the map are linked to web-based tours.

“* The Sasanian Empire ECAI Publication
xfealols[Falk el =k Im1l|
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&
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&) Siate |

=
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[ Sasanian Empire ca. 570c
[T
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Taq-i Bustan
Royal Symbolism in an Earthly Paradise

The great rock-cut arch of Tag-I Bustan, near K ermanshah, 1z best knowen for the rock-cut
momumental sculphures of Ehusre IT ¢ AT 590-628). Ehusre’s arch resembled the Sasanian
palace, here set beside a mountain spring in a hunting patlk, the Iranian “paradise.™
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The map interface may be used to show change over time. The “Sasanian Empire ca. 270s” resource is
highlighted, and the “Sasanian Empire ca. 570s” is greyed out. If a user slides the timeline bar, the new
boundary of the empire will appear.

% TimeMap Yiewer [TMY] 3.0.1.32 TimeMap Project. University of Sydneyp =] E
' T The Sasanian Empire ECAI Publication _ B
o ) [7RlE - & Zlklcln] 2 |sE]e | o

i
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=l

Iv World Sites

I+ wWorld Rivers

I+ Sasanian Empire ca. 2700
=7
[+ Background Map

[
& World Countries #=66.55329 v=15.06553
400 450

L] N [ Wi S 403}
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In a different time range, not only do the boundaries of the empire appear different, but the sites that were active
during the earlier era (the red dots) have moved as well.

% TimeMap Yiewer [TMY] 3.0.1.32 TimeMap Project. University of Sydneyp =] E
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TimeMap is a user authoring tool, not merely a viewer. Users can control the look of the icons, the map layers
that comprise a project, and, as shown here, the map scale at which different layers will become visible.

Tk T e e TR e [V

- The Sasanian Empire ECAIl Publication J

Q\;‘gﬁ %‘ haer

1 EIEIEIkm 1 DD.-Dﬁkm 100000k
Sasanlan Sltes - e - . _____I
[l o | | | | | | | Eam Seal ED"EG‘tIDn
FrFEFFT State Mints “

vl it il | State Offices
ral rll el vl " State Temples
Wivivivivi s
FREEr T Cwarld Sites
WiV T world Rivers :
;I_. iV T Sasaniar; Emplire cla IE?-D[I _I al
(I | Sasanlan Emplre cearg
Wi T Bgckgruundl‘ﬂap S
MMMV T " \world Countries

I+ Worlc
¥ Sasai

111

I 1 T T T T T 1I ’ ] L ||
i S0 &S 15'3 33'3' fis 1600 56500 7300 18000 33000 S85.000

¥ Backi Current zoom [km]- 5856 Apply

= . —_—
[+ World Countries ]
220 250
| B




“DOK 324 PIR”

This screen displays the metadata for the a part of the Sasanian Empire project. The metadata includes
functional (tm.) metadata to enable connection to the map interface in addition to cataloguing (dc. and ecai.)

metadata. Using the menu on the left, users may choose to map individual map layers or packaged projects.

%4 TimeMap Viewer [TMY] 3.0.1.32 TimeMap Project, University of Sydney |- =] x|
Projectz Datasetz  Lavers ¥iew Help

O]« @ e m || &lslelxp] EEn alsEH ola|lel 2|5
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Dwerview Map] Project  Datazet info ]La}lers]
Draw Map
S| | %2 m|
= China Demo 2001 _ Dataset Mame 5asanian_arch_sites
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FEH Sasanian Sites
3 Gans Seal Collectior Element [Scheme [walue | =l
77 State Mints dc.publisher. address FreeTest Unirversity of Califarnia, E
£ State Offices dc. publisher. address Email address ecail@socrates. berkeley
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7 Sasanian Empire ca. dc.date Dates (150 8601) 9/11./00
E@E Sasanian Empire ca. de.type Resource Type [DC) Datazet
73 Tubinger Sasanian b dc.format Resource Format (DC) Timetap datazet
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7 World Countries dc.language 1S0E39-28 Short list eng
Countries dc.coverage. =.min WESE4 Lat/long 40
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3 P == = ES— pr=

ﬂ Stark | @ Eudara Pro - [In] | T Microsoft YWaord - neh prop... | Microsoft PaveerPaint - [ne... || @;TimeMap Yiewer [THY] <H%$ aﬁ 1:21 PM




¥ TimeMap Yiewer (TMV) 3.0.1.32 TimeMap Project. University of Sydney

T 1921 - 1940

i

. Mat-teawan-ye |

v Aboriginal names
Tarra
Click &n map to he &

¥ European names

V¥ Image viewpoints
% Arrow shows dire¢ -

¥ Vista viewpoints
% Arrow shows direc |

¥ Trams

FAYS
¥ Railways
N

[T Modern streets outline ' ;
[T Mopdern streets

¥ Modern coastline
N . 1) I L
1823 historical map i i e LE 8 et R
5

1850

#MStart| A & ¥ ' ’Q?,T.TimeMap Vi }glEprDring-gen...J Fllticrosoft Offic.. | BRMOS Besourc.. ] & Microsoft Phot...J RW @EeE Sy 231 PM




A.D. 1100

Y.T.



	Principles of IR�
	Geographic IR
	Overview 
	Introduction
	Introduction 
	Geographic and Spatial Querying
	Geographic and Spatial Querying
	Geographic and Spatial Querying
	Geographic and Spatial Querying
	Geographic and Spatial Querying
	Spatial Browsing
	Spatial Browsing
	Geographic and Spatial Indexing
	Digital Gazetteers
	Geographic and Spatial Indexing
	Geographic and Spatial Indexing
	Geographic and Spatial Indexing
	Geographic and Spatial Indexing
	Geographic and Spatial Indexing
	Geographic and  Spatial Indexing
	ECAI
	ECAI
	ECAI
	Perseus
	The Sasanian Empire
	 Opening shot of the Sasanian Empire ECAI project, showing a map with diverse resources, a timeline, and a menu of available m
	Users may zoom in to see resources that are only visible at a higher level of detail.
	Spatial objects on the map are linked to a table of attributes, which may include any information about the objects.  Note tha
	Sites on the map may be linked to resources elsewhere on the internet.  In this case, important archaeological sites on the ma
	The map interface may be used to show change over time. The “Sasanian Empire ca. 270s” resource is highlighted, and the “Sasan
	In a different time range, not only do the boundaries of the empire appear different, but the sites that were active during th
	TimeMap is a user authoring tool, not merely a viewer.  Users can control the look of the icons, the map layers that comprise 
	This screen displays the metadata for the a part of the Sasanian Empire project. The metadata includes functional (tm.) metada
	Historic Sydney
	The Mongol Empire

