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6th GIS International Seminar
Present and Future of GIS Technologies

SEMINAR SCHEDULE

May 17, 2001 (Thursday)

09:30~10:30 Registration
10:30~10:50 Opening Address Jeong-Sik Lee (President, KRIHS)

10:50~11:20 Keynote Speech S. Bartlett (Director, Autodesk)

11:20~11:50 New Technology Paradigm of GIS
Hae Young Bae (Chair, NGIS Advisory Council)

12:00~14:00 Luncheon

m Session 1 : Mobile GIS/GeoDatabase

Moderator : T.C. Herman (GeoComm)
Discussants : Jong-Yeol Lee (KRIHS) II-Du Goh (Seoul Natl Univ. of Tech.)
Bong-Gyou Lee (Hansung Univ.)

14:00~14:40 The GeoDatabase - Present and Future Implications for GIS
Technology L. Young (Applications Specialist, ESRI)

14:40~15:20 Wireless Geographic Information Service using PDA
Joon-Pyo Lee (President, GeoNSpace)
15:20~15:40 Break
15:40~16:20 The Future Prospect of Car Navigation Technology
Jang-Won Choi (President, Mando Map & Soft)

16:20~17:00 Digital Satellite Imagery Foundation of GIS
R. Clemons (Vice President, North Asia, Space Imaging)

17:00~18:00 Discussion
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May 18, 2001 (Friday)

m Session 2 :

Moderator :

Discussants :

09:00~09:30

09:30~10:00

10:00~10:20
10:20~10:50

10:50~11:30

11:30~12:30
12:30~14:00

m Session 3 :

Moderator :

Discussants :

14:00~14:40

14:40~15:20

15:20~15:40
15:40~16:20

16:20~17:00

17:00~18:00

Web GIS/3D GIS

Young-Kyu Yang

(President, The Korean Society of Remote Sensing)
Sang-Ki Hong (KRIHS) Young-Sup Kim (Handong Univ.)
L. Young (ESRJ)

Construction of 3D Database for the Efficient Applications of
Web GIS Jae-Yoon Kim (President, D'art Korea)
The Trend in Web-Mapping Technology

Glenn Holliman (Manager, Intergraph)

Break

Design and Implementation of Web-based 3-D Management
System for Underground Utilities
In-Hyun Kim (Korea geoSpatial Information&Communication)

ECW and Image Web Server :
Solution
K. McClave (Asia Operations Manager, ER Mapper)

Leading the Internet Image

Discussion

Luncheon

Trend and Strategy of New GIS Technology

Young-Pyo Kim (President, GISAK)
Hong-Gyoo Sohn (Yonsei Univ.)
Joong-Seok Ryu (Chungang Univ.) R. Clemons(Space Imaging)

New GIS Technology Trends and Perspective in the Korean
Market Kyu-Sung Choi (Director, CADLAND)
Key Technological Trends and the Response of the GIS
Industry T.C. Herman (Vice Executive Officer, GeoComm)
Break
A Study of DEM Construction using Airborne Laser Mapping
System‘ Jeong-Heon Seo (President, Mobile Mapper)
SCADA and 4S(ITS, GPS, RS & GIS) Interoperability
Jong-Woo Oh (Director, POSDATA)
Discussion
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GIS In Our Changing World

Scott L. Bartlett

Director of Strategic Marketing
Autodesk, Inc.
scott.barleft@autodesk.com

Our lives are changing rapidly today to a digital world where
information is more valuable than gold. GIS technologies will help drive
that change, and take advantage of the many technological changes that
are taking place. Change is a hallmark of our new economies, with global
competition from a myriad of new players. Diversification of companies,
deregulation and privatization of governmental rules and organization are
all shaping the new global playing field. Corporations and governments
will rely more and more on GIS technologies to keep up with the demand
for information and customer and citizen services.

GIS is making much progress in todays society. In the past, GIS was
used mainly by large corporations and governmental organizations to
track assets and infrastructure. As a personal example of how GIS has
affected my life and those of my family, I can site several examples of
how we are using it. My children are being taught to use desktop GIS
software applications in school, and about GPS technologies in Boy
Scouts. The drivers in the family (4 of us) are using the Internet to get
directions to places that we have never been before. I personally have
used the NeverLost system offered by Hertz many times to help me find
my way. Our community of Hopkinton is I suspect similar to a number
of other communities in that some businesses are using simple GIS tools
to help manage their businesses and the local government is still doing
things by hand. Although my family is involved in many ways with GIS
technologies, not one of them could tell you what GIS stood for or what
is significant about it. I see that as a good sign that it will eventually



become similar to the use of the telephone. We use it, but dont think
about it. During the recent US Presidential election, maps of the vote
count by demographics, counties, etc. were printed in newspapers and
shown on national television. We are using the technologies, but generally
not aware that we are.

Other current uses for location technologies, such as GPS today
include personal security, search and rescue operations, surveying, mobile
work orders, and military use. Case studies for the use of GIS
applications beyond my personal world include, the National Red Cross,
South African electioneering, Croatian de-mining efforts, and the City of
Oakland, California to site a few.

GIS is not the center of the universe. For those of us who are
involved directly with the science, that is hard to imagine. It is a tool
that will help tame our new digital world. It must support existing
applications, but the real value will be how it will change our work
processes.

What will the future bring? Will we have personal applications that
will help us communicate with our local government? It would be
convenient to be able to have access to local information such as flood
maps, tax records, parcel or cadastral maps, crime reports, traffic flow
numbers, etc. Will we be able to track our own personal assets? Will our
children and family feel more secure, because they could be easily
located? Maybe.

Location based services is the fastest growing area for GIS. It has
been predicted that by the year 2005, there will be over 1.2 Billion
subscribers to wireless services, 484 million of those will be using LBS to
locate people, things and services that are important to them. Mobile
applications on devices such as the Compaq iPAQ will help maximize
performance of field crews trying to locate buried pipelines, etc. and will
go a long way in preventing accidents.

This digital age brings many challenges. We are now acquiring .5
meter data regularly, we have digital phones, 3G networks are up and
running, and we are connecting to the Internet at an astounding rate.
With so much information, how is it that we sort through and manage it
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all. One of the biggest problems that we currently have is interoperability
among software providers and a lack of data standards.

The OpenGIS Consortium is playing an active role in helping to
overcome both of those problems. Their vision is the complete integration
of geospatial data and geoprocessing resources into mainstream
computing. They encourage the development of commercial off-the-shelf
products and services to consumers, from individuals to governments.
Work is being done on software interfaces and data standards.
Technologies such as XML will help overcome data format problems.

As GIS professionals, you will help mold and shape our world. From
Asia to the Americas to Europe to Africa, you will help define our world
for the better. Communication among the global population is key to
overcoming differences and focusing on our strengths. The future for GIS
is strong; lets seize the moment.
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Wireless Geographic Information
Service using PDA
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ABSTRACT

As urban living environment is becoming more and more complex,
needs for instant access to information of their and their neighbors
location at any places are increasing than ever.

Such needs lead to develop Killer applications in wireless internet
environment which are characterized by location-related, individual,
prompt, and simple service. Development of these applications is mainly
reinforced by wide use of cellular phones and rapid advance of wireless
communication technology.

Wirless Geographic Information Service using PDA is in the cutting
edge of such developments. It combines domains of technology including
GIS, GPS, and networking so that introduce high speed location-related
information service that fully satisfies user needs. Its superiority over
other similar services comes out of excellent map data transmission speed
as well as its various additional location-based services.

The Wirless Geographic Information Service using PDA transmits
mass vector map data promptly to PDA, notebook, and HPC in real time
even in harsh communication environments, i.e. IS-95C(CDMA-2000 1X)
system of maximum 144Kbps transmission speed. Upon receiving the
map data in real time, users can easily display their positions on screen
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simply by combining the GPS technique.

To send mass map data promptly in real time, technologies such as
efficient compression and simplification of vector data, restructuring data
format to adapt to diverse transmitting architectures, correction to restore
data error happening while transmitting are needed. In addition,
technologies for precise positioning, interface of GIS and GPS, and map
matching are also required.

By realizing these technologies for efficient real time transmitting and
map manipulation, distribution of mass map data in wireless internet on
time is feasible which means users can access geographic information
services at any time at any places without any limitations.

The Wirless Geographic Information Service using PDA suits CNS(Car
Navigation System) simply by putting it on the car decks whilst it also
suits roamers simply by putting it on their hands. The system will meet
various user needs by providing user friendly interfaces of graphic search
and receive of location, sight seeing, local area information. Potential
applications and benefits of the system is very prospective.

Wireless internet market is expected to grow continuously by help of
lower service fee from CDMA service, upgraded network infrastructure,
increasing popularity of PDA, and rapid development of wireless LAN.
Additionally, by the end of next year, commercial service of IMT-2000 is
expected to start. Under these environments, Wirless Geographic
Information Service using PDA, is expected to spread into many
applications including social and individual security, delivery of products,
property or personal insurance, and so on. Especially, it is expected to
play a major role in automotive telematics, in which moving vehicles

receive wireless geographical information service in real time.
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The Future Prospect of
Car Navigation Technology

HAZ<
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ABSTRACT

Car Navigation System (CNS) is becoming one of the essential tools
that provide easier and safer driving environment for drivers. The volume
of sales of Car Navigation Systems is increasing exponentially in
European, Japanese and American markets, while the domestic market is
still in its infant stage. This presentation examines the trend in Car
Navigation technology and provides some suggestions to facilitate the
growth of domestic Car Navigation market.
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DIGITAL SATELLITE IMAGERY:
FOUNDATION OF GEOGRAPHIC

INFORMATION SYSTEMS

Dr. Robert R. Clemons

Space Imaging
ClemonsRR@aol.com

ABSTRACT

From the time Space Imaging and the IKONOS satellites were first
conceived, the emphasis was on value-added and derived products that
could provide a wide range of information in a geographic context. The
founding companies, Lockheed Martin and Raytheon, knew that they
would not recover their investment and have a successful business if they
just sold pictures. So, from the earliest planning phase, IKONOS was
designed to be a tool to create many different kinds of Geographic
Information Systems. I will first discuss the capabilities of the satellite
and its benefits for GIS applications. Next, we will look at three
representative application areas, and three different kinds of GIS, where
image-derived data can be effectively applied.

It is important to recognize that technical suitability for GIS is not
enough by itself. The digital satellite data must be easy to obtain,
consistent in quality, easily processed, and more -cost-effective than

competing data sources. Faster, better and cheaper than competing data.
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1. Accurate Maps

The first word in GIS is Geographic. All data in a GIS must be
accurately positioned on the face of the Earth. This requires accurate
topographic mapping capabilities before anything else. IKONOS was
created to provide image data suitable for very accurate mapping. In
addition, four different test sites were established by Space Imaging, and
a fifth was provided by NASA. These sites are imaged by IKONOS
frequently, and the image data are compared with carefully collected
ground truth, to insure that products always meet the specifications.

The figures I will provide are the design specifications. The actual
measured values are all at least as good as these specifications, and
often better.

First, while IKONOS is a highly agile satellite, it also has very high
pointing accuracy. The camera is aimed to within 100 meters of the
specified image center point.

Second, using differential GPS and very accurate post-processing, the
geographic location of every pixel in a single stereo pair can be
determined to within 9 meters without ground control. For multiple
overlapping stereo pairs this improves to less than 5 meters, and with
ground control it is better than 2 meters (90% CE).

Third, Space Imaging uses proprietary Raytheon software to
automatically extract tie points, register stereo pairs, assemble mosaics,
and extract elevation posts for the automatic generation of digital
elevation matrices. There are also powerful interactive tools to permit
editing those DEMs to derive digital terrain matrices for accurate
topographic mapping.

These same technologies also insure that geographic accuracy is
maintained within even a very large image mosaic. Two-meter accuracy
can be achieved throughout a 12 thousand square kilometer mosaic with
only four ground control points. Space Imaging and its affiliates are
generating topographic maps at scales down to 1:2,400 using only
IKONOS imagery and limited ground control.
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2. Attribute Transfer

In addition to the accuracy inherent in products created from
IKONOS data, this imagery can be used to geolocate and orient other
kinds of data, including imagery from other sources. The inherent
positional accuracy of system-corrected LandSat imagery is 250 meters.
An TIKONOS scene within a LandSat image can be used as ground control
to get much higher accuracy.

Space Imaging has discovered that there are inaccuracies in drafted
maps, in the U.S. and all over the world. Those maps contain a lot of
valuable information, such as the names of roads, rivers and other
features but those features may be incorrectly positioned. We are
developing an automated tool that will match the shape and extent of the
drafted features, such as roads, on a map with the equivalent image
features. The map data are then relocated to their actual geographic
locations while retaining all of the valuable feature attribute data.

3. The Layers of a GIS

I will address the utilization of high-resolution digital satellite imagery
with three representative examples. These are transportation and utilities,
disaster response, and agriculture with a variety of applications in each.
Any such GIS is, by definition, a System, with a variety of data layers.
Many of these can be derived from the satellite imagery.

An engineer planning for highway construction needs a lot of
information. All of it must be precisely located in geographic space, so an
accurate map must be the base. Synoptic imagery will show the entire
project area in context; this could come from LandSat or the IRS
satellites. Feature identification is usually derived from survey records.
Detailed imagery shows specific locations where work is intended. And
there are further layers for analysis and depiction of the results.

Within the topographic map, derived from IKONOS stereo imagery, the
elevations of all points are defined. These can be used to define and
measure the slope throughout the area. Feature information, in
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conjunction with multispectral image analysis, can define the drainage.
The same multispectral imagery can be classified, using ground truth
controls, to define the kind and extent of soil and other land surface,
vegetation, human land use, etc. Together these data permit direct
measurement of slope stability and assessment of suitability for
construction.

In this example, one set of imagery has been used to define seven
layers in the GIS:

- The topographic map, with elevations

« Strike and dip of slope

+ Drainage

» Land surface classification

» Vegetation

« Land Use

- Slope Stability

Consider an example where a route must be planned between two
points. This could be a road, a railroad, a pipeline or electrical lines.

* The topographic map is generated, and a slope index map derived
showing comparative steepness.

* The land surface is analyzed, and a slope stability map is derived.

* Another map is prepared showing the kind, and density, of
vegetation.

» Additional layers can be generated showing other factors effecting
development.

* A land use map is prepared, since current use will have a major
impact on costs.

* The several different map layers are merged and weighted to show
the relative cost of construction at all locations between the end
points of the route.

From this analysis, route plans can be derived for the path with the
lowest construction cost, the most direct path, the path with the lowest
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land costs, and so forth. A multi-layer GIS has been prepared for a
specific purpose with several map layers generated using the same
satellite imagery in conjunction with other kinds of data.

Once the construction GIS has been built, and the work done, the
same layers can be moved to a corridor monitoring GIS. Subsequent
imagery is automatically geo-registered in the GIS. Automated change
detection is carried out, and the analyst can readily see if there has been
encroachment by building, excessive vegetation growth, damage to or by
the right-of-way, and so forth.

That same GIS suite can be used to respond after a natural disaster.
Imagery before and after the disaster are geo-registered. The change
detection algorithm permits easy identification and measurement of the
extent of damage. Coupled with property ownership and land use data,
this makes disaster response, government action, or insurance payment
fast and efficient.

For the last example, let us look at agriculture. The basic GIS will
have layers for:

« Topography

« Field location and ownership

» Soil

» Slope and landforms

 Plant variety

» Stage of growth and vigor

» Moisture and irrigation

» Date of planting and planned harvest
» Fertilizer and other treatments

« And, certainly, others.

These can be used to generate crop yield models. Those models, in
turn, can be used by the farmers, agricultural businessmen, government
agencies, and in the event of crop damage insurers.

IKONOS satellite imagery can contribute significantly to the first
seven of these. Once an accurate map is generated, and the field
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boundaries can be clearly seen, those fields can be matched to the land
records to precisely position and identify each field.

In a true-color image of the farm area, crops show as green and bare
fields as brown soil. It is possible to discern variations in the soil, for
example: Old drainage lines, differences in organic matter, more or less
carbonates, water retention as an indicator of drainage, and so forth. By
using the infrared band in a pseudocolor display, these features can be
highlighted. And by using all four bands in field-specific enhancement
they can be emphasized and accurately mapped as layers in the GIS.

The same kind of processing can be used to differentiate between
various crops, different stages of growth, and relative health. In the
example, which is from a broccoli field in California, in the true-color
image many of the crops look very much alike.

When the infrared data are added, it is easier to distinguish between
different fields. And with field-specific enhancement those differences
become very obvious. Also obvious are areas of crop damage. In the
example, there is excess moisture damage which appears to effect a small
portion of one edge of the broccoli field. With more processing and
enhancement, the damage is shown to be much more extensive effecting
almost one third of the crop. This will have a serious effect on yield, and
on the value of this crop.

Each of these layers: Soil, crop, vigor, drainage, damage, yield, etc.; is
another layer in what has become a very comprehensive GIS. And,
because much of the information in many of these layers was generated
from the same source data, the GIS is not only very useful, but very cost
effective.

Because all of the imagery are accurately geo-positioned, it is easy to
ingest additional layers from other sources such as government records
and to use the entire suite of data to derive desired information and
answer specific questions. This is all aided by both data and processing
tools which have been designed for GIS applications since IKONOS was
first conceived.
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ABSTRACT

Technical development of hardware and software, establishment of
standard and agreement by law, and etc., all possible efforts are in
progress to efficiently apply geo-spatial data constructed due to the
National Geographic Information System(NGIS) policy on the internet, and
results of those efforts are somewhat visible at this time. On the other
hand, actual difficulties still exist to embody GIS(Geographic Information
System) on the web and continuous studies are essential to improve
technical difficulties.

Presently the data on the web mostly provides only text and image,
therefore technical development to support the vector data and different
styles of geo-spatial information through the actual spatial index is
underway.

Furthermore, the acquisition of geographic information data and the
technological improvement of effective construction would be the
important factors to judge the qualitative reputation of Web GIS. Above
all, studies to create accurate data and overcome the error limitation are
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much more important than any other thing.

Final form of Spatial Data to materialize efficient GIS(Geographic
Information System) must be three dimensional spatial data which has
attribute data, actual concept and numerical value of real world. In
connection to that, development is on the move to improve building
technique of useful spatial data and digitalize the entire country in
cyberspace. fthe cyber country, is designed to manage the entire
country systematically. This simulation would be able to cover administr
-ation of government institution, public service, corporate business and
even the public life in the cyberspace through the computer.

Materialization of efficient GIS and establishment of condition as
technically strong nation through the early realization of [the cyber
country, will provide a great opportunity to open up the global market
with exportation of advanced technology.
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2.1 § GIS #+d7]&

AEY ALERI7} 718t E4Eo 2 Z71ske FAE KHo|a, ARRAA A
Hj2o] Ag FEA7]7] Yot g 7lE/pde] o]FoiA 1 Qlth olid ¢
Eule] 79| Wsle GISe) RAE, ¥+, Il T GIS &8 9< 7|vte
Z 7FssHAl HAoh

AN L 7jgte g sh= GISe &&3Q 8-S 3, ZHFH 7=,
AR A& 7|S(FAZTIE 7]1%), WHE GIS 7|& 5 32l 7|7 dto] o] F
ojz 1 i, Web GIS #d 7|&3 BF ¥ 7FoF2 IR A4 2 §F
< 7FsstAl STk

211 B4HA37H 7] (GIS Application and Client/Server
Computing)
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2.1.4 OGIS(Open Geodata Interoperability Specification)

OGIS(The Open Geodata Interoperability Specification; 7§ A|2]xl &
BV A AR AErsAd A diE side) A #ont
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Aol AAAFA Golel et Atgolct

FHZo] wEolXl o8t 4 AR AEG AZEoie} vlwshd A 7|9
Agol hE ARAN TE gEe vash 2o ARE AYARAA S
WATFH 4% mE F7h YR Infrastructure 53] 9] K2R AA
et A 22 o]FAE HZx9 AH 7|& Lol

MEE AHZRAAE M2 O ok MEZ g2 @AM wHEoA
= AFEO e g FHY FAE o3 AMEAte] HE 2 A8
A7 715 ATE & Av AHAHEA A olth

21.5 YE} dlo]g I F(Metadata Content Standard)

"R B3 A" wEl HolHE R W&, F4, 24 2 Vg E
e 7Isste FEolth BFL 49y £X AFFIF FHd g viE Ho]
B JRUYES 7Ase Boln BF9 £ o3 wE dloly £A43}
£ 98l 283 FF5AA &olo} HE AT d Uk

Metadata Content Standardt= X AlE 9] 3+ Q Ao|n Zss F=xF7F
RO FE s WUAEa £ ALSAE Aol FR{ELS 483
s7] 1% A5AQ0 FZFolh

21.6 HITP Z2 &F
HTTP (Hyper Text Transfer Protocol)= WWW(World Wide Web)<2]

Server®} Client7} Hypertext FA42 53 5418 uj ALgsls Z2EFo|th
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ABSTRACT

Underground facilities management activities often require large
datasets be assembled and analyzed. And some characteristics of
underground facilities, e.g., invisibility and inequality, made effective
management of them in traditional 2-D GISs more difficult than any
other utilities on the ground, it is necessary to develop a tool for
managing them in 3-D. The communication of data and data needs can
today be accomplished using wide area networks including the Internet.
The capabilities provided by todays World Wide Web(WWW) technology
create a rich environment for efficiently and effectively distributing spatial
data. Beyond data delivery, several WWW components such as Common
Gateway Interface programs and JAVA applets can be combined to
develop customized subsets of GIS functionality that may be more
appropriate solutions for some information generator than closed
standalone GISs.

The main purpose of this study is to develop a 3-D visualization
system which can operate and analysis underground utilities data on the
Internet. The development processes for this system are as follows:
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- designing the 3-D spatial data structure for managing the
underground facilities data on the Web,
- constructing the GIS Web Server for managing the 3-D spatial
database on the Web,
- developing the JAVA applets for creating, updating and operating
the 3-D VRML objects, and
- implementing the module for 3-D spatial analysis and attribute
query on the Web.
This paper, furthermore, shows the possibilities of low priced and
platform independent 3-D Internet GIS which dynamically creates, edits,
and analyzes 3-D spatial objects using VRML and JAVA.
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The Internet
Imagery Revolution:

Spatial Solutions for Korea

Kevin McClave
ER Mapper
kevin.mcclave@ermapper.com.au

Background

Until recently, imagery in GIS was reserved for high-end applications
such as scientific remote sensing or defense. This was due not only to
the high price of imagery, but also to the many problems it presents in
effectively processing, utilizing with a GIS and storage. In the case of
Korea, the security situation adds a new problem in that high-resolution
imagery was completely beyond reach of most organizations.

This paper shall look at some trends in spatial imagery, especially as
it relates to Korea, and solutions for providing such imagery across
networks. In particular, we shall look at:

« Worldwide & Korean trends in spatial imagery

- Problems with high-resolution imagery

+ Processing solutions

- Image compression problems

- ECW Solving the image compression problem

- ECW a Korean illustration

+ Internet trends & problems

- Image Web Server Solving the network distribution problem

. Specific examples including Korean examples of effective network

image delivery systems

This paper assumes that readers are familiar with at least basic
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functions of GIS, but are looking for ways to benefit from the addition of

imagery to their projects.

Worldwide & Korean Trends in Spatial Imagery

The last 24 months have seen a revolutionary increase in the demand
for spatial imagery and the supply of high-resolution data. IKONOS the
worlds first 1-meter resolution commercial satellite has been quickly
followed by new data sources such as Russias 1-meter panchromatic
Sputnik and, later this year, Earthwatchs Quickbird at 0.6-meter
resolution and, reportedly, a lower price tag than the popular IKONOS
brand. These three sources, and others undoubtedly to follow, have given
high-resolution earth imagery to parts of the world where such was
previously unattainable. Theyve also forced governments around the world
to reconsider their policy toward sensitive imagery data.

In Korea, this last point is well illustrated by the recent removal of
most restrictions for Aerial Photography. Aerial photography enjoys many
advantages over high-resolution satellite imagery and is employed in GIS
projects by city planners, various private enterprises, national, federal and
local governments worldwide. For example, in the United States millions
of airphotos are acquired each year in addition to tens-of-millions of
airphotos in digital and hardcopy archives. This signifies a huge
investment in imagery data and also presents a number of problems in
getting an effective return, as we shall see below. In general, however, we
can say that worldwide and Korean trends in spatial imagery are as
follows:

* Moving toward massive digital acquisition & storage

* A need for fast, accurate processing methods

* A need to easily compare different data or integrate with GIS &

CAD solutions
* A need to effectively distribute imagery across networks

* A need to effectively access imagery from remote locations
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Problems with High-Resolution Imagery

Given that an image is made up of pixels, high-resolution imagery, by
definition, is very large. For example, a typical IKONOS scene makes up
approximately 250Mb of data, or a sub-meter resolution airphoto mosaic
of Seoul can equal well over 250 GB of data. This presents the primary
problem with effective use of imagery in GIS. Large images historically:

« Require huge storage space

« Require large amounts of RAM or temporary space to process

« Cannot be transferred across networks

+ Are not supported in GIS or CAD applications if larger than

25-100 Mb

+ Cause systems to slow down or crash when using or processing

+ Require experts to process or apply to different applications.

Especially in todays PC-based society, it is essential that image
processing software & network solutions solve all of these problems. The
solutions in this paper assume very standard PC processing power of 128
Mb RAM, Pentium II processor, and very limited temporary space.

Image Processing Solutions

Traditional image processing techniques are slow, require high-end
hardware and also require so-called experts to run. Further, the 2GB
file-size limit of Windows means that image mosaics larger than this
must be broken into smaller pieces. Even with this approach, disk-to-disk
image processing is slow and inconvenient.

It is logical then that organizations who process large amounts of
high-resolution spatial imagery need a solution that (a) runs on a
standard PC; (b) is easy-to-use; (c) can process large amounts of imagery
in virtual memory without needing to write temporary files to disk; (d) is
powerful and relatively inexpensive and (e) does the job quickly. We
highly recommend ER Mapper for this solution.
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Balanced Mosaic (time to process: 1 min 13 sec)

Image Compression Problems & Solutions

Readers will be familiar with a number of traditional image

compression techniques such as GIF, Jpeg or TIF. Though most are at
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least somewhat acceptable for smaller images (say from a digital camera)
they do not work for large spatial images. Weaknesses of these formats
include:

« Limited compression ratios: Because they are lossless techniques,
these methods dont take advantage of the lossy methods that
result in much higher compression rates for digital imagery. For
example, a typical DCT Jpeg image will be only 10-35% smaller
than the original image. Effective use of compression for earth
imagery requires much higher rates.

« All or nothing decompression: Especially when working with large
images (> 500Mb), it is essential to be able to selectively
decompress only a portion of the image, and to selectively
decompress the image at different detail levels (as the user zooms
in or out of the image view). Older techniques are not designed
with selective decompression in mind.

« Artifacts and visible data errors: Older techniques for example,
that used by JPEG compress the image as a series of blocks.
This is because these techniques are memory-based, and thus
need to limit the size of each block. Because of this, these formats
show many errors at higher compression ratios.

+ Slow speed: To work effectively with the image, the user must be
able to view any sub-section of the image, at any zoom factor,
with sub-second response times. Because they must decompress
the entire image, traditional formats cause systems to slow down
or even crash.

+ No Coordinate Information: Though low-quality JPEG images may
meet file-size requirements, they tend not to carry geographic
coordinate information. This is information is necessary if one is
to use images in a GIS project.

It stands to reason then that traditional compression methods for
digital images are not effective for use in GIS projects, and are highly
inappropriate for use in Internet-related projects. Earth Resource Mapping
has solved this problem with their patented Enhanced Compressed
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Wavelet (ECW) format.

ECW : Solving the image compression problem

ECW is a wavelet-based compression method. This means it is a
lossy format that achieves very high compression rates with little or no
degradation in quality between the original and the compressed image.
Over the past 24 months, ECW has become the defacto standard for
image compression in the GIS industry.

Historically, wavelet compression methods are either RAM-based or
tile-based, meaning that they have limited I/O sizes, result in
compression artifacts (i.e., low quality image), require large amounts of
memory or swap space to compress/decompress, and are slow when
working with GIS applications. ECW solves all of these problems through
a patented recursive pipeline algorithm. In other words, ECW conducts all
processing in virtual memory, needing very low hardware requirements. A
wide variety of recent independent reviews have unequivocally proven
ECW compression technology to be superior to that of competitive
techniques. Further, the corporate philosophy of ERM makes the ECW
Standard easier to implement in any system. Benefits of using ECW for
your GIS projects include:

« Compression rates from 10:1 to 100:1 with little or no visible

difference from original data.

« Store images separately (for later processing) or as complete

mosaic

« Data fusion for imagery of different resolutions

« Higher-quality results than JPG, TIFF, BMP or other formats

+ Smaller files than other compression formats

+ Retain all spatial coordinate information

Multi-spectral image compression for images with more than 3
bands

« Up to 500% faster image compression for large files

« Up to 900% faster image decompression inside GIS

+ Free support for Maplnfo, ESRI, Autodesk and many other GIS/CAD
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« OLE support (allowing clients to access and interact with imagery

inside MS Office)

+ Open-standard SDKs for both compression & decompression

« No licensing conditions or trademark restrictions for compressed

data

» Free Viewer for data distribution
« Multi-CPU support for compression

» Very low memory and RAM requirements

« No need for large amounts of swap (temp) space

The following chart illustrates power & speed of ECW imagery in

compression for standard imagery formats:

RGB Airphoto USGS 1M Greyscale
(1GB) DOQQ GeoTIFF
. 1 GB Color 8 x USGS 1 x greyscale
Description Airphoto DOQQ GeoTiff
Dimensions 19,167 x 23,844 x 9,249 x 7,145
19,215 x 3 14,775 x 1 x 1
Uncompressed size 1079 MB 344 MB 644 MB
Target Compression 40:1 20:1 20:1
Compression None Needed None Needed None Needed
Parameters
Time to compress 1015 seconds 362 seconds 65 seconds
Compression
(MB/Sec) 1.06 0.95 0.98
Output file size 16.0 MB 13.4 MB 3.1 MB
Actusl Compression 83.0:1 21.0:1 20.6:1

Ratio

The following illustrations compare detailed views of original GeoTIFF

imagery to compressed ECW imagery.
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ECW A Korean [llustration: To illustrate the power or ECW, consider

the case of one Korean client. This organization had recently acquired

several thousand aerial photo images. They kept the images in TIFF
format and stored them on 4000 CD-ROMs (approximately 2600 GB or
2.6 TB of datal!). This presents several obstacles toward getting the most

of their investment:

The data is too large to keep on hard disk

4000 CD-ROMs require 2 entire cabinets of physical storage space!
This is especially costly in a country like Korea where space is
limited.

The organization must also keep hard-copy catalogs of the data
and refer to these when looking for a particular scene or scenes.
They can access and/or use only one CD at a time. This means
lost production time as users physically change datasets, search
for new data, etc.

The data is susceptible to theft, loss, fire, etc.

As sited above, because of their large size TIFF files cannot be
easily used with GIS, shared across networks, etc.

Using ECW and ER Mapper, however, the organization can gain full

value from their investment through:

Mosaicing all TIFF files into one continuous file
Compressing that 50:1 or 100:1 (reducing the size to between
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26GB and 5S0GB).
- Putting that data onto one (1) hard disk, three (3) DVDs or forty
(40) CD-ROMs!!!
« Using this data for analysis or a backdrop for GIS applications
without fear of a system crash.
As you can see from this illustration, compressing the data into ECW
format saves this organization a considerable amount of time and also
allows them to benefit from data that would otherwise be underused.

Internet Trends & Problems

It is well known that Korea is a world Internet Leader. This is
evidenced by the high percentage of local users, government cooperation
with the industry, and quick move to broadband solutions. Korea is far
ahead of most of the world and even supposed regional IT powerhouses
such as Japan and Taiwan. But even broadband solutions dont solve the
problem of moving large amounts of imagery around a network. In the
illustration above, for example, even if we can reduce the data size from
2600GB to 26GB, were cant effectively present this at full resolution in a
browser. Even trying to access 26GB of data within the same office from
a file server will take all week (assuming your system is powerful enough
to handle it)!

Imagery remains the last great hurdle of the Internet. Some attempts
to get over this hurdle such as Java applets or Macromedia Flash are
acceptable for smaller images, but are ineffective for GIS-related imagery.
Further, merely having the ability to view images in a browser does not
give you full value. Users must be able to access the imagery from within
any application at any location. These problems, and many more, are
solved by the ECW Protocol (ECWP) of Image Web Server.



94

ECWP

Image Web Server streams data into an
application via ECWP. The client requests a
particular view and only enough data for that
view is served. Change the view or zoom level,
and the server sends more data. This is our
patented selective decompression method.

Image Web Server :
Solving the network distribution problem

Distribution costs for imagery have historically been high and
distribution methodology ineffective. Common problems such as CD-ROM
production, distribution, size limitations of CD-ROM and size of source
data have all contributed to these high costs. A faster and more secure
way to distribute imagery is in high demand.

The Image Web Server is designed to eliminate those costs by serving
hundreds of gigabytes of imagery, in real-time, directly over a secure
intranet or the Internet and into the users desktop application. No other
software solves these problems to the level provided by Image Web Server.
Benefits of using Image Web Server include:

» Central storage of all imagery on a secure intranet ensures quality

control and authorized usage

+ Real-time viewing, roaming & zooming of imagery at country,

district or even street level.
« Direct, instant access of imagery, regardless of size, from within
ArcView 3.2, ER Mapper 6.1, MS Office, MapInfo 6.0, AutoCAD
2000 and many other applications

« Combine, geolink or fuse data within one browser window

« Combine GIS and imagery data within one browser window

« Direct integration of the software with existing network system

« Very low hardware and system administration requirements

« Full value for your data. No waiting. No hassles.
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Readers can review a working demonstration site for Image Web Server,
including many high-resolution images, at http://www.EarthEtc.com

Intranet Infrastructure Planning Example :
Hanaro Telecom

Hanaro has long realized the value of imagery in GIS. Laying cables
and wires is a costly exercise; any incorrect judgement is expensive.
Imagery helps to reduce the margin of error by providing the most
up-to-date, accurate data. Until Image Web Server, however, Hanaro
lacked the ability to integrate their imagery data with their GIS projects.

Oraolé WS
AP/DRG

Spatial

Most of Hanaros imagery data are TIFFformat Digital Raster Graphics
(DRGs). They have also recently begun to use airphotos in their planning
projects. This gives them a higher level of detail than just using vector
data. The DRGs also contain data markings collected by field engineers
that are of value to the planners. In less than one year Hanaro
accumulates over 300GB of imagery data. Not only does this take up
massive amounts of disk space, but an individual TIFF file can take up
to 5 minutes to display when accessing via file server. When accessing
multiple images, or when multiple users try to access one image, the
system often crashed. Finally, a major disadvantage is that these images
could only be accessed within the same local area network.

Hanaro believed if they purchased more disk space and faster
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hardware they could eliminate problems with access and speed. This was
a temporary solution to the disk space and system crash problems, but it
did not solve the problems of accessing or effectively using the data.

Hanaro decided to base their solution on Image Web Server. Using
this as an engine to stream data into their GIS, CAD and MS Office
applications. The result includes a customized MapBasic application with
ECW URL support. The final system serves vector data from an HP-UNIX
server running Oracle 81 with Spatial Option. This integrates with Image
Web Server running on an NT server.

Hanaro is currently testing the system on a LAN with 25 engineers.
Assuming a positive test, they will widen the network to cover all Hanaro
offices over the next year. Because Image Web Server has very low server
requirements Hanaro will not need to purchase any new hardware for
this they will only need to allow new users access to the network. In the
end, Hanaro expects up to 300 planners to access the system on a daily
basis. These new users can interactively roam and zoom all of the
imagery data from within their MapBasic application regardless of their
location. Additional features of the improved system will include image
transparency (to compare DRG and airphoto data) and a locality search

engine.

NER® (1905« km
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E-Commerce Example :
Korea Electric Power Data Network (KDN)

Korea Electric Data Power Network (KDN) launched their Dream
Mapper website in January 2001. This ASP offers access to
high-resolution raster imagery with overlayed GIS data of North and
South Korea. KDNs web-site is truly unique as it serves more detailed
spatial imagery covering North and South Korea than previously available
to the public. Now, simply by acquiring a user ID and password for a
small fee, users throughout Korea can benefit from KDNs stores of spatial
data at a relatively low cost.

Using a standard web browser, users can now get the full power of
high-resolution raster imagery and WebGIS. Other than Image Web Server
s standard ActiveX controls, the website contains many features that
make it easy for Korean clients to benefit from this decision making tool:

« Users can select specific imagery for specific areas, or even
combine images in a transparency, from drop boxes above the

image view.
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When drilling into the data using ERMs patented ActiveZoom
technology, DreamMapper automatically switches from low-resolution to
higher-resolution datasets. For example, when zooming into the Seoul
metropolitan area DreamMapper moves from 30 meter to 15 meter to
I-meter resolution imagery depending upon the zoom level.

* By holding down the right mouse button, users can drag a zoom

box over an area of interest through an ActiveX control.

* DreamMapper also features a location overview function. When a
user selects their area of interest a flashing red dot
simultaneously moves on a small map of Korea indicating the
location of the image view.

+ DreamMapper can also render some images into a 3D perspective
view. Users can also add vector data and rotate the image as
needed.

+ With the click of a mouse, users can easily turn on or turn off
GIS vector layers that determine features such as rivers, buildings,
trains and roads.

Korean organisations can now access huge amounts of high-resolution
raster and vector data of Korea at lightning speeds across the Internet.
Dream Mapper has changed the way over 5000 organizations make
decisions in Korea, and has given them the power of extensive spatial
information whilst

For more information contact Mr Myung Eui Kim via email:
kme1209@kdn.com
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Local Government Examples : www.EarthEtc.com

Several local governments around the world benefit from Image Web

Server. Having one, integrated server from which to transmit imagery

saves them a great deal of money, and also gives them a source whereby
they can generate revenue. You can find links to many of these
government sites at http://www.earthetc.com/iws/clients/iws_users.asp

Seoul Metropolitan Government: Will implement Image Web Server
in their GIS department beginning this year. They will use the
software to serve over 270GB of Seoul airphoto data within their
department, and possibly make some map data available on their
public website later.

City of Los Angeles (see image): Uses Image Web Server to easily
access 200GB of 1-meter resolution airphoto data and also to
store and access over 100,000 electronic documents. This is an
excellent example of the many uses to which Image Web Server
can be applied.

Planning South Australia: is responsible for administering the
planning and development of South Australia and is the State
Government's principal adviser on planning and development
strategies, proposals and policy issues

Department of Land Administration, Western Australia: Uses Image
Web Server for both internal planning and to generate revenue via
sale of airphoto data at their e-commerce site

Road Transport Authority, New South Wales: Uses Image Web
Server to help monitor and direct road traffic. Image Web Server
was also a major part of planning for the Sydney 2000 Olympic
Games.

Kaosiung Metropolitan Government, Taiwan: Uses Image Web
Server to share airphotos for urban planning projects across their
GIS department.

Mie Prefecture Government, Japan: Will launch an airphoto-based,
public information site using Image Web Server in July 2001.
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Lee County Property Appraisers, Florida USA: Uses Image Web
Server as part of their planning and public property tax
assessment site.

Institute of Economic Agriculture, Italy (INEA): has set up a
geographical information system to manage resources in
agriculture in Italy and now makes this information publicly
available via the Internet.

* Exmoor National Park, UK: Uses Image Web Server as part of their

system for monitoring park lands.
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ABSTRACT

In these several years, traditional GIS technology has been
re-engineered to new GIS technology. This new GIS technology is aiming
for the openness based on industry standard information technology.
ESRI has recently announced ArcGIS family of software that adopts COM,
SQL, Java, and XML standards. Additionally, Geography Network initiative
led by ESRI opens a new business model in GIS history. In the Korean
GIS market, NGIS project has contributed to practically enrich GIS
industry. For the next several years, logistics, mobile/telecom., and LBS
markets will be broadly spread over the private sector area. Internet is
supposed to be the widely accepted GIS service platform among the

various GIS communities.
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Key Technological Trends
and the Response

of the GIS Industry

T. C. Herman

GeoComm International Corp.
therman@geocomm.com

ABSTRACT

Trendl : Internet Communication and Commerce Will Continue to Change
the Way We Live and Do Business.

- Internet Impact

- The Business of GIS on the Internet

- Web Mapping

- Advertising Based Web Mapping

- Enterprise GIS Solutions

- GeoSpatial Data Sharing, Sales and Distribution

- Geography of E-Commerce

- 'Geo' Professionals Connect

Trend2: Wireless Communication and Commerce Will Become Location
Enabled
- Wireless Internet/Mobile Commerce Industry Trend
- Mobility Implies Changing Location
- Third Generation Wireless
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Key Technological Trends and the
Response of the GIS Industry

T.C. Henman
Executive Vice President
GeoComin international Cotporation
Operators of the
GeoCommunity ( J
Wireless Developer Network (vwww.wirelessdevnet.com)

GeoCamm Internatianal Comp. ‘ 01-0515

The Future???

... I'm head of a GIS-
company ... changing
technology .. T can’t keep
up with it all ... help ...
What trends are important?
Where should T focus?

GeoComin International Com.
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Trend #1: “Internet
Communication and
Commerce Will Continue to
Change the Way We Live and

- Do Business”

GeaCamm Infemational Comp

Internet’s Impact

¢ Internet “Bubble Burst” was simply a weeding
out of bad business plans

+ Significant impact on society - similar to level
of impact of telephone, television, and radio

+ Changes way humans interact

+ Increases communication and information
transfer thus increases knowledge

¢ The world is smaller and smarter

* We've only experienced the “tip of the
iceberg”

seaComm Intemational Comp. : f 81-05-18
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Internet Trends..

. 2001: 335 million new, total users by year's
-~ end - 130.6 million (Source: eMarketer)

+ Two billion e-commerce orders will be placed
via internet (Forrester Research)

¢ E-commerce will generate $95 billion in
revenue by the end of the year (Activmedia)

¢ E-commerce revenue will top $1.1 trillion by
2002 (Deloitte Consulting)

¢ If your in business and haven't looked at the
internet to enhance your business — RETIRE!

GeaComm Intemational Com g 31-05-15

The “Business” of GIS
on the Internet

+ {/\/eb Mapping

¢ GeoSpatial Data Sharing and Transfer
¢ Geo-related e-commerce

¢ Application Service Provision (ASP)

¢ Trade Communities

Gealamm intemational Cam
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Web.Mapping

¢ Two distinct internet business models
for web mapping

-'Content base for advertising media
- Enterprise GIS solutions

+ In both cases the purpose is to serve
maps via the internet, but scope and
sources of revenue differ

GeaComm International £om.

Advertising Based Web
Mapping

¢ Single/limited function (i.e.. Driving directions
via MapQuest, MapBlast, Lycos Maps, etc.)
+ Large scale (millions of use<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>