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Introduction

e Executive Order 12906 was issued on April 13, 1994 with the
following definition:
—A) “Geospatial data” means information that identifies the

eographic location and characteristics of natural or constructed
eatures and boundaries on earth. This information may be derived

from, among other things, remote sensing, mapping, and surveying
technologies. Statistical data maybe included in this definition at the

discretion of the collecting agency.

*The “National Geospatial Data Clearinghouse” means a distributed
network of geospatial data producers, managers and users linked

electronically.

*GIS Center at ISU plays the same role as a Data Clearinghouse to
facilitate data sharing.




Continued Introduction

*The GIS Training and Research Center maintains over
11,000 datasets within its spatial library allowing
remote users to freely access both raster and vector GIS

datasets.

*The current search engine of the GIS Center does not
reveal files stored within ZIP files ghe current bundling
and compression method used at the GIS Center).

* We propose to develop and deploy a relational
database containing geospatial metadata documentation
for all datasets within the spatial library and an
intelligent web interface to help the GIS Center’s clients
more efficiently find required geo-spatial data.




Why use FGDC standard?

» Since June 8, 1994, The FGDC (Federal
Geographic Data Committee) approved the
metadata standard ‘content standards for
Digital Geospatial Metadata (abbreviation is
FGDC standard or format).

Therefore, the GIS Center at Idaho State
University is following the standardization
process in the field of digital geographic
information and providing the metadata in
FGDC compliant standard.




Problem Statement

 Currently, GIS TreC clients need to know the path to the datasets within the spatial
library to download them.

*It is easier for professionals that are familiar with GIS metadata but maybe not
meaningful to novice users.
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Process and Model

The Iterative Development Model will be applied for the design and
implementation of the project.

With this process, I can learn from my mistakes, better handle user

responses, re-analyze the design structure, modify and re-implement the
solution.

N Develop an intelligent
web interface

Plannming the
requurements




Program Development Cycle

1. Understand the problem: To improve the current
search engine of the GIS Center to help the clients
more efficiently find required geo-spatial data and
understand the structure of metadata.

2. Design a relational database (Rational Rose
software will be used to create UML model) to
capture the information within FGDC geospatial
metadata documents. The database will include the
name and the path to the geospatial dataset, along
with rich keywords, to better facilitate search.

3. Create an XML parser to parse geospatial
metadata and populate the relational database
described above.




Continued ...

4. Develop an intelligent web interface (that
has the capability to query the spatial data

with topology

keywords, such as, intersect,

contain, and adjacent and view the metadata in

XML (Extendal

vle Markup Language) style

sheet before downloadin f to assist our clients

to search for data availa

library.

5. Organize an

e in the GIS spatial

d document all materials

describing database design, XML parser design,
and Active Server Page design.




Current Directory Structure

e Currently, there are zip files with
HTML file(s) saved inside a folder.

e When creating and populating
the relational database, HTML
files can be eliminated by storing
all fields and attributes from the

XML files.

* ASP page will be designed to
allow the users to query and view
the metadata and access the
geospatial objects.

Current directory structure




How a client currently uses the spatial library to find
geo-spatial data?

* Browse to the GIS

Center’s spatial library s

W€b S ite a n d S e a I’Ch Data Communication
through the spatial

library,s directory Of Network

TCP/IP, HTTP, XML

folders and files to find
the desired dataset.

e Once found, the client
downloads the data as
a zip file to use on
their local computer.




The Proposed Method of Data Discovery

* Through the intelligent

interface on the GIS Center

S{Jatial library website,

clients would enter
keywords or search —
phrases to locate a s
dataset.

*The results would include
a link to each dataset
which will facilitate rapid
download of the files to
the client’s local computer.




The difference between the current search
process and the proposed method of data
retrieval

The clients can obtain the data by filling out the
search form at the GIS Center’s spatial library
website with keywords and search criterion.

It will return the results that meet the criterion
with the data location link. The clients will be
able to view metadata in XML format while
hovering over the link.

The clients don’t need to know the path to the
data files in the spatial library.




Similar Projects that are
available

* Ying Teng (a previous master student of the
University of New Brunswick) had developed
search engines for searching ISO XML metadata
files on the Web by geospatial coordinates, dates
and strings with a GSDindex (geospatial data
index based on R-tree and AVL trees) approach and
a relational database (Oracle 8) database
approach.

She created A UML diagram of the Java class
structure for R-tree construction and search and
another UML diagram for GSDindex range search
for her thesis.




Continued .........

* InGeoForum (Information and Cooperation Forum
for Geodata in Germany) and InGeo Information
Center provides a theme-overlapping web-portal to
metadata servers and metadata information
system.

A theme-overlapping semantic network for geodata
builds the basis for an information retrieval and a
visualization component to access geodata
archives.

Topological relationships between geographic
entities (specified search targets and candidates)
are considered for spatial ranking and a global
ranking algorithm has been developed.




Current Database Status

e Rational Rose Software was used to create a
UML (Unified Modeling Language) to facilitate
all the fields and attributes of FGDC metadata
documents.

* With the UML model that has been created, a
relational database (Microsoft Access) is
populated from the UML CASE Model via the
case schema tool in ArcCatalog.




Basic Information on
Metadata

<Metadata—> € Main Section - €< Supporting Section =

1. Identification Information

: . 8. Citation Information
2. Data Quality Information

. . 9. Time period Information
3. Spatial Data Qrganization

Information

~10. Contact Information

4. Spatial Reference Information

Metadata

5. Entity and Attribute
Information

6. Distribution Information

7. Metadata Reference Information
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XML Parser Status

e With the XMLTextReader function in Visual
Basic 2005, an XML parser application is being

created t

0 import the metadata to the relational

database.

e Currently, the application is able to parse the

fields an

attributes and able to connect to the

database.

eWhen t

store all

ne XML Parser application runs, it will
the fields and attributes in the hash

table as |

Keys and values.




Harser:
IZQ e |dg|E 3
Eile Edit Toclks Help

The screenshot of current parser

ChDocuments and Settings\kit NahDeskiopihetadatalownership shpxml
CADocuments and Settings\kit Na\Deskiop\Metadatalroads.shpxml
ChDocuments and Settings\kit Na\DeskiopihMetadatalstations.shpxml
ChDocuments and SettingsiKit NahDeskiopihetadatalstreams.shpxml
ChDocurments and Setings\Kit NahDeskiopiMetadatalSurtacewvater.shpaxml
ChDocurments and Setings\Kit NahDeskiopiMetadataitopo2000.tifxml

7 File(s) to Parse

Key = accecanst, Value = None

key = placekeyb. Value = Bear Lake County
Key = placekey?. Value = Blackioot Reservair
Key = placekeyd. Value = Soda Springs

Key = placekeyh, Walue = Caribou County

Key = placekeyd, Walue = Bannock County

Key = theme, Walue =

Key = placekey??2, Walue = Waterloo Mine

Key = placekeyl 2, Walue = Smaoky Canyon Mine
Key = righthc, Walue = 736545.392958

Key = placekeyz?. value = Mayhe Canyon Mine
Key = placekeyl 7. Walue = Mountain Fuel Mine

Key = abstract “Yalue = This is a spatial database that delineates mining-related features in areas of historic and active phosphate mining in the core of the southeastern Idaho pt

key = topbc, Value = 224121.018773

Key = placekey?. Walue = Diamond Gulch kine

Key = placekey14. Walue = Champ kine

Key = onlink, Yalue = WEALLATINCYDatahhMS_DatalSeleniumyDataymines.shp
Key = cntfax, Value = 509.368.37499

Key = cntpos, Walue = Geologist

Key = easthc, Value = -111.084251

Key = sername, Yalue =

Key = address. Value = 904 W, Riverside Ave. Bm 202

Key = cntvoice, Value = 509.368.3116

Key = placekey?i. Walue = Lanes Creek Mine

Key = usecaonst, Walue = This digital database is not meant to be used or displayed at any scale
larger than 1:24.000 (e.g. 1:12,500).

Any hardcopies utilizing these data sets shall clearly indicate
their source. If the user has modified the data in any way

they are obligated to describe the types of modifications they
have performed on the hardeopy map. User specifically agrees
not to misrepresent these data sets. nar to imply that changes they
rmade were approved by the US Geological Survey:

Key = placekeyl 3. Value = Enoch Valley Mine

Key = themekey, Value = phosphate

Kew = cntorg, Walue = LS. Geological Survey

Key = bottormbe. Yalue = 138261 605216

Key = addrype, Walue =

Key = state, Walue = WA

Key = cntinfo, Walue =

Key = themekey?, Value = mine land

Key = themekeyd, Value = disturbed land

Key = themekeyl, Walue = mining

Key = geatorm, Value = vector digital data

Key = cntper. Value =

Key = adition, Yalue = 1

key = purpose, Value = Itis used to identify lands in southeastern ldaho affected by phosphate mining, and delineate mining-related features atthe mines.

Key = cntemail, Yalue = doausey(@usgs.gov
Key = city, Walue = Spokane

Key = title, Walue = Digital database of mining-related features at selected historic and active phosphate mines, Bannock, Bear Lake, Bingham, and Carbou Counties, ldaho

Key = pubdate, Value = 2001

Key = fthame. Walue = mines

Key = publish, Value = U5, Geological Survey

Key = update, Value = Mone planned

Key = placekey?d. Walue = Ratllesnake Canyon Mine
Key = sngdate. Value =

Key = placekeyl 4. Walue = Rassmussen Ridge Mine
Key = postal, Walue = 99201-1087

Key = placekeyd. Walue = Bingham County

Key = southbc, Walue = 42.308583

Key = hours, Walue = § A - 4 P PST

key = pubplace, Yalue =

Key = placekt, value = None

Key = themekt, Yalue = None

Key = placekey2l, Value = Henry Mine



Future Improvement

* XML Parser will be able to write the FGDC
compliant metadata to it correctly.

* ASP will be designed to allow clients to query and
search the spatial data more efficiently.

*Reiterate the program development cycle to create
an error free and efficient design.

*We are also considering the effectiveness of using
IBM DB2 for better facilitating search if within time
limit.




Conclusion

*To facilitate better discovery and delivery of
geo-spatial data for the GIS TreC’s clients, I
propose the development of a robust
relational database containing FDGC-

compliant geospatial metadata.

*The database will be coupled to an
intelligent web interface.
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