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1.0 Introduction

The word knowledge is often confused for information or data. Both of these terms
information and data are a part of knowledge. Data is raw content, which by itself has no
meaning or value. When data is grouped together, it becomes information. Once a
database is created, it becomes information because comparisons can be made.
Information only becomes knowledge in the hands of someone who knows what to do with
it. The words knowledge and management are two very broad concepts when separated.
Knowledge when combined with management will result to knowledge management. It
involves People, Process and Technology. Knowledge management is a program or
system designed to create, capture, share and leverage knowledge towards the success
of the organization. Knowledge can be tacit or explicit, which requires different strategies
to capture each type.

Knowledge management can be applied to many areas of the organization. Remember
that knowledge management is not only storing knowledge. The larger focus is on sharing.
With this in mind, applying knowledge management in the workplace is nearly unlimited.

As said there are two types of knowledge. Tacit knowledge and Explicit
knowledge. Tacit knowledge is knowledge that is not easily documented. It is transferred
silently through behaviors and experience. Explicit knowledge is easier to recognize and
document. It is easily communicated, written down, transferred, stored and retrieved.
Ikujiro Nonaka and Hirotaka Takeuchi (SECI) model of knowledge creation describes a
spiraling process of tacit knowledge and explicit knowledge.

2.0 What is Knowledge?

The definition of knowledge is a matter of  or understanding of someone or something,
ongoing debate among philosophers in the  such as facts, information, descriptions or skill,
field of epistemology. Simply we can say  whichis acquired through experience or educa-
Knowledge is a familiarity, awareness  tion by perceiving, discovering or learning.
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2.1 Data, Information,

Knowledge, Wisdom

These terms are often used in information
technology or information management field,
and were described as:

® Data is a symbol, text, graphic, sign
without any value, or it can be said that
it is still unorganized.

® |nformation is an organized data and
related to some context or condition so it
become useful for people. It also
answer to the question who, what,
where, and when.

® Knowledge is a stage of understanding
or answer to the question How? In other
words, knowledge is the
understanding of informa-
tion that we have.

Wisdom is the deeper or
complete understanding of
the effects and outcome of
knowledge. Wisdom n
addresses how and why, in
addition to who, what,
where and when at an

individual and organizational level.
Data =

Unorganized Facts

Information = Data + Context

Knowledge Information + Judgment

The following diagram represents the
functional and relationship among the four
constructs that built on the foundation of data.
From the diagram, information is defined in
terms of data, knowledge in terms of
information, and wisdom in terms of
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knowledge obtained will be clearer, more
concise, more complete, and more correct.

The terms information and knowledge are
often used interchangeably. In reality there
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Information
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Data

is a hierarchy. The above diagram can be
expressed as follows too.

There is a clear distinction between the lower
two levels and the top two. The bottom two
are embodied in objects, e.g. documents and
databases, while the higher levels are in
people's heads. This is also the distinction
between explicit and tacit knowledge.




3.0 Dimensions of
knowledge

Different framework for distinguishing
between different 'types of' knowledge exist.
One proposed framework for categorizing
the dimension of knowledge distinguishes
between tacit knowledge and explicit
knowledge.

® Tacit knowledge

Tacit knowledge is the knowledge that
employees have in their brains in form
of individual experience, design
rationales, best practices and lessons
learned. This type of knowledge exists
in people’s heads, not articulated or
documented. It is often difficult to
access because people are not aware
of the knowledge they possess or how
valuable it may be to others.

® Explicit knowledge

Explicit knowledge is knowledge that is
already available in the form of
technical reports, Books, periodicals,
journals, maps, photographs,
audio-recordings Web pages, websites,
portals meeting protocols, products
specifications, etc.

 This type of knowledge can be
* Processed by information systems
+ Codified and recorded

» Archived and protected

3.1  Four Modes of Knowledge
Conversion

Ikujiro Nonaka and Hirotaka Takeuchi (SECI)
model give an illustration of how knowledge
is converted through four patterns. Those
are:
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* Socialization:
— A process of sharing experiences

— Apprenticeship through observation,
imitation, and practice

e Externalization:

— A process of articulating tacit
knowledge into explicit concepts

— A quintessential knowledge-creation
process involving the creation of
metaphors, concepts, analogies,
hypothesis, or models

— Created through dialogue or
collective reflection

e [nternalization:

— A process of embodying explicit
knowledge into tacit knowledge

— Learning by doing

— Shared mental models or technical
know-how

— Documents help individual
internalize what they experience

e Combination:

— A process of systemizing concepts
into a knowledge system

— Reconfiguration of existing
information and knowledge

3.2 Knowledge Conversion and
the Knowledge Spiral

Managing knowledge means dealing with
both tacit and explicit knowledge. One of the
challenges is deciding how best to share tacit
knowledge: what to share through
tacit-to-tacit (person-to-person) processes,
and what to convert to explicit knowledge, so
that it more easily transferable. The work of
Nonaka and Takeuchi again gives a good
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conceptual background to consider these
options, and others besides. They enunciated
two key concepts - that of knowledge
conversion processes and the knowledge
spiral.

Knowledge Conversion Processes

Nonaka and Takeuchi defined four types of
conversion processes which they describe as
"fundamental to creating value". The four are
the combinations of conversion of explicit and
tacit knowledge (see diagram). This four KM
interactions is also called SECI model (first
letter of four interactions).

Tacit Socialization Externalization
From
Explicit Internalization Combination
Tacit Explicit

To
1. Tacit-to-tacit(socialization) -

individuals acquire knowledge from
others through dialogue and
observation. (Teleconferencing
technology can be used).

2. Tacit-to-explicit (externalization) -
the articulation of knowledge into
tangible form through elicitation and
documentation. (Using e-mail and
broadcasting technology).

3. Explicit-to-explicit (combination) -
combining different forms of explicit
knowledge, such as that in documents
or databases. (Using groupware
technology).
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4. Explicit-to-tacit (internalization) -
such as learning by doing, where
individuals internalize knowledge into

their own mental models from
documents. (Using visualization
technology).

The conversion from one type to the other
(i.e. tacit-to-explicit and vice versa) gives the
most added value. Thus, knowledge once in
explicit form can be more easily distributed,
but then it does need converting and
assimilating into another person's tacit
knowledge for application in a different
context.

The Knowledge Spiral

In their book, Nonaka and Takeuchi say that
"the key to knowledge creation lies in the
mobilization and conversion of tacit
knowledge". They go on to describe how
organizational knowledge is created through
processes in the knowledge spiral (see
diagram).

Organization

Team

Individual

Explicit Tacit

Organizational knowledge starts at the
individual level with thoughts or understand-
ing (internalization). It them moves upwards
through socialization, where individuals
dialogue with their team colleagues. The
ideas are then articulated (externalization)
and become more widespread through
diffusion of explicit knowledge (combination).




As knowledge moves up the spiral
knowledge is more widely spread and the
spiral gets wider.

What also happens is that as individuals
access organizational knowledge, they apply
it and internalize new knowledge, thus
setting the stage for an enhanced piece of
knowledge to work its up the spiral.

We can put above two diagrams into one as
follows

|-—b Tacit Knowbedge

Tacit Knowledge
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Properly analyzed information will then be
stored as 'knowledge' of the enterprise. This
knowledge is later used for activities such as
organizational decision making and training
new staff members.

There have been many approaches to
knowledge management from early days.
Most of early approaches have been manual
storing and analysis of information. With the
introduction of computers, most
organizational knowl-
edge and management
processes have been
automated.

Therefore, information
storing, retrieval and
sharing have become
convenient. Nowa-

afipagmouy 11dxa

days, most enterprises
have their own
knowledge manage-
ment framework in
place.

afipajmouy W

4.0 Knowledge
Management

Knowledge management

is an activity
practiced by enterprises all over the world. In
the process of knowledge management,
these enterprises comprehensively gather
information using many methods and tools.

Then, gathered information is organized,
stored, shared, and analyzed using defined
techniques.

The analysis of such information will be
based on resources, documents, people and
their skills.

Explict Knowledge 4—|

The framework defines
the knowledge
gathering points, gathering techniques, tools
used, data storing tools and techniques and
analyzing mechanism.

4.1 Knowledge Management
Process

The process of knowledge management is
universal for any enterprise. Sometimes, the
resources used, such as tools and
techniques, can be wunique to the
organizational environment.

The Knowledge Management process has six
basic steps assisted by different tools and
techniques. When these steps are followed
sequentially, the data transforms into knowledge.
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Step 1: Collecting

This is the most important step of the
knowledge management process. If you
collect the incorrect or irrelevant data, the
resulting knowledge may not be the most
accurate. Therefore, the decisions made
based on such knowledge could be
inaccurate as well.

There are many methods and tools used for
data collection. First of all, data collection
should be a procedure in knowledge
management process. These procedures
should be properly documented and followed

by people involved in data collection process.

The data collection procedure defines certain
data collection points. Some points may be

Decision Making

Synthesizing

Mla:”zlﬂg

Summarizing

database whereas, the daily attendance
report may be an online report where it is
directly stored in the database.

In addition to data collecting points and
extraction mechanism, data storage is also
defined in this step. Most of the organizations
now use a software database application for
this purpose.

Step 2: Organizing

The data collected need to be organized. This
organization usually happens based on
certain rules. These rules are defined by the
organization.

As an example, all sales-related data can be

filed together and all staff-related data could

be stored in the same database table. This
type of organization helps to
maintain data accurately within
a database.

If there is much data in
the database, techniques
such as 'normalization' can be

used for organizing and
reducing the duplication.
This way, data is logically

Organizing

Data

arranged and related to one
another for easy retrieval.
When data passes step 2,

the summary of certain routine reports. As an
example, monthly sales report and daily
attendance reports may be two good
resources for data collection.

With data collection points, the data
extraction techniques and tools are also
defined. As an example, the sales report may
be a paper-based report where a data entry
operator needs to feed the data manually to a
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it becomes information.

Step 3: Summarizing

In this step, the information is summarized in
order to take the essence of it. The lengthy
information is presented in tabular or
graphical format and stored appropriately.

For summarizing, there are many tools that
can be used such as software packages,
charts and different techniques.




Step 4: Analyzing

At this stage, the information is analyzed in
order to find the relationships, redundancies
and patterns.

An expert or an expert team should be
assigned for this purpose as the experience
of the person/team plays a vital role. Usually,
there are reports created after analysis of
information.

Step 5: Synthesizing
At this point, information becomes

knowledge. The results of analysis (usually
the reports) are combined together to derive
various concepts and artifacts.

A pattern or behavior of one entity can be
applied to explain another, and collectively,
the organization will have a set of knowledge
elements that can be used across the
organization.

This knowledge is then stored in the
organizational knowledge base for further
use.

Usually, the knowledge base is a software
implementation that can be accessed from
anywhere through the Internet.

You can also buy such knowledge base
software or download an open-source
implementation of the same for free.

Step 6: Decision Making

At this stage, the knowledge is used for
decision making. As an example, when
estimating a specific type of a project or a
task, the knowledge related to previous
estimates can be used.

This accelerates the estimation process and
adds high accuracy. This is how the
organizational knowledge management adds
value and saves money in the long run.
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5.0 Conclusion

Numerous researchers have proposed
several Knowledge Management (KM)
frameworks like SECI model. Many of these
frameworks are prescriptive, providing
direction on the type of KM procedure without
providing specific details on how those
procedures should be accomplished. For
example, Wiig's (1997) KM framework
proposes three KM pillars which represent the
major  functions needed to manage
knowledge. The pillars are based on a broad
understanding of knowledge creation,
manifestation, use, and transfer. Arthur
Anderson’s (1996) model is 1. Share 2.
Create 3. Identify 4. Collect 5. Adapt 6.
Organize 7. Apply.

Knowledge management is a cycle of
identifying information that may or may not be
useful knowledge, formatting it into usable
knowledge, and integrating it into the
organization. Itis a continuous process, never
ends.

There are many benefits of a well-designed
KMS in the organization. These include
saving time and effort to get knowledge, so
that all interested parties can use the
organization’s combined knowledge:
knowledge is able to be used wherever
and whenever it is needed.

References:- Web sites
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REVIEW OF ESTABLISHMENT _OF
50K Topographic (~
Vector Database /)
&) ]

S.K. Wijayasinghe
Snr.D.S.G.(Training)/ Director(ISM)
Former Superintendent of Surveys (GIS) from 2001-2006

Abstract

ln Sri Lanka, the Survey Department entered the world of digital mapping and GIS
technology, by converting the topographic map series into digital form and establishing a digital
topographic vector databases. The department has completed establishing 1:250,000 scale
database in 1999 and 1:50,000 scale database in 2003, and establishment of 1:10,000 database
is in progress.

Creating and building a sound Topographic Vector Database for a country is a huge
challenge faced by any National Survey and Mapping organization. This article describes how the
Sri Lanka Survey Department established Topographic Vector Database on 1:50,000 scale (called
50K database) in a record time span of 2 % years from mid 2001 to end of 2003. The Survey
Department obtained an award for special achievements in GIS at the ESRI International User
Conference held in Sandiego, California in 2004.

Unlike a printed map in which all the data are in one paper layer, the topographic vector
databases are designed to comprise many different data layers. In case of 1:50,000 database,
there are 9 layers, namely Building, Transport, Hydrography, Places, Terrain, Administration, Land
Use, Reserves & Grid. Another layer called ‘Control’ was added to accommodate geodetic control
points established by GPS.

To achieve this task, the Survey Department of Sri Lanka, has successfully developed
and implemented a methodology, with minimum manual interaction, to digitize the existing
topographic maps on 1:50,000 scale, covering 65,610 sq.km. to achieve a highest degree of
accuracy possible.

This methodology was developed using scanned images of maps & combined positives,
geo-referencing them in CAD environment, screen digitizing them in CAD, converting the CAD
drawings into data exchange format and converting them into Arcinfo coverage format, using AML
(Arc Macro Language) programs.

This was a task which required the highest level of technological applications as well as
the highest level of management techniques. The technology itself had to be managed and the
management itself needed technology.

The ultimate objective was to change from the era of manual production of maps into
digital production of maps form the topographic databases and for GIS applications.
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1.0 Introduction

The Survey Department of Sri Lanka which
was established in the year 1800 by the
British colonial administration, which is also
the national mapping organization, has
established a geodetic control network and
mapped the whole country during the first
half of the 19th century and it has legal
mandate and the responsibility for producing

and supplying topographic data for the users.

The most popular topographic map series
was the 1” map series on the scale of 1 inch
to 1 mile. It contains all the topographical
information and geographical names that are
in practical use at the time of preparation of
the map series in respect of natural or man
made topographical features, place/village
names, administrative areas etc. There are
72 maps in this series.

After Sri Lanka converted itself in to the
metric system of measurements in 1982, a
new topographic map series was prepared
on the scale of 1: 50,000. This was basically
a metric version of former 1” series with up to
date information collected from Aerial
Photographs and/or from field. There are 92
map sheets in this series. The first edition of
this series was completed in mid 1990s.

The Survey Department is also in the process
of preparation another series of topographic
maps on a larger scale of 1: 10,000.

With the advent and development of
computers, information technology, data
storage capacities and database management
systems, a method was emerged in the world
to store map information in a computer. This
created a new era in mapping called ‘Digital
Mapping’ since the information in a map is
stored in a computer in digital form.
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The department has commenced digital data
compilation by photogrammetric methods in
1992, and commenced digitizing topographic
maps in the late 1990s. The department has
completed digitizing 1:250,000 scale map
and 1:50,000 topographic map series, and
1:10,000 series is now in progress. With
these data, the Survey Department has
established digital topographic  vector
databases for GIS applications which can be
supplied for the users.

The maps that were exclusively printed
documents drawn on a flat sheet of paper,
depicting objects in the real world before,
is now converted into digital maps. Once the
spatial information in a map is combined with
descriptive information and stored
computer database, such systems are called

in a

Geographic Information Systems (GIS) and
the database is called a Topographic Vector
Database.

Creating and building a sound Topographic
Vector Database for a country is a huge
challenge faced by any national Survey and
Mapping organization, and the Survey
Department faced this challenge successfully
by establishment of Topographic Vector Data-
base in the form of Arcinfo coverages.

The topographic vector databases comprise
many different data layers that varies slightly
depending on the scale.

The databases are in the form of Arclnfo
coverages and organized in the form of tiles
as shown in the grid index for topographic
mapping. The data can be supplied either as
separate tiles or even combination of many
tiles and in the form of original data format, or
as shape files or as DXF files or export (e00)
files.




2.0 The Designing of Data
bases

The primary and most important activity in
establishment of a Topographic Vector
Database is to design the database structure.
The data model that was selected was ESRI
ArcInfo coverages, which was proven to be
the technically most popular model at that
point of time.

An ESRI ArcIinfo Coverage is a georelational
data model that stores vector data; i.e., both
the spatial (location) and the attribute
(descriptive) data for geographic features.
ArcInfo_Coverages use a set of feature
classes to represent geographic features.
Each feature class stores a set of points, lines
(arcs), polygons, or annotation (text). Feature
attributes are stored in the
Arcinfo_Coverage's .adf files. Other attributes
can be stored in INFO tables or tables in an
RDBMS, then joined to features with a layer or
a relationship class. Arcinfo_Coverages can
have topology, which determines the relation-
ships between features.

An ArcInfo_Coverage is stored as a directory.
The directory name is the Arcinfo_Coverage
name. An organized collection  of
Arcinfo_Coverages is called a workspace. An
ArcInfo_Coverage stores a set of thematically
associated data considered to be a unit. A
single ArcIinfo_Coverage usually represents a
single layer, such as soils, streams, roads, or
land use. In an Arcinfo_Coverage, features
are stored as both primary features (points,
arcs, polygons) and secondary features (tics,
links, annotation). Feature attributes are
described and stored independently in feature
attribute tables. Each Arcinfo_Coverage
workspace has an INFO database stored
under a subdirectory, named info. Each .adf
file in an Arcinfo_Coverage folder is related to
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a pair of the .dat and .nit files in the INFO
folder. The arc.dir file in the INFO directory is
used to keep track of which pair of .nit and
.dat files is related to which .adf file.

More than one feature class is often required
to define the features in an
Arcinfo_Coverage. For example, line and
polygon feature classes both exist in an
Arcinfo_Coverage representing polygon
features. Polygon features also have label
points, which appear as a separate feature
class. Every Arcinfo_Coverage has a feature
class containing tic points, which represent
known, real-world coordinates. These tic
points help define the extent of an
Arcinfo_Coverage; they do not represent any
actual data points within the
Arcinfo_Coverage.

The set of features contained in an
Arcinfo_Coverage depends on the type of
geographic phenomena being modeled. The
types of feature classes that can be found in
an Arcinfo_Coverage include:

® Point -- A point defined by an xyy
coordinate pair used to represent point
features or assign User-IDs to polygons.
Used to establish point locations such as
well sites, and mountain peaks.

® Arc -- Aline defined as a set of ordered
X,y coordinates used to represent linear
features and polygon boundaries such
as street sections, contours, streams,
sewers, power lines, and gas lines.

® Polygon -- An area defined by the arcs
that make up its boundary, including arcs
defining any islands inside. User-IDs are

assigned to label points. Polygons
represent area features such as soil
units, land use, parcels, building

footprints, forest stands, and ownership.
Attributes for a polygon feature are found
in an attribute table named pat.adf.
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2.1 Design of 50K Database

This 50K database is tile structured, and each tile contains 9 layers, namely BUILDING,
TRANSPORT, HYDROGRAPHY, PLACES, TERRAIN, ADMINISTRATION, LANDUSE,
RESERVES & GRID. Additional layer called CONTROL was introduced to accommodate

Geodetic Control points and the data was obtained from a different source.

LAYER NAME DESCRIPTION FEATURE TYPE

BUILDING Important Buildings POINT
with names

TRANSPORT All Transport Features including ARC
Main Roads, Secondary Roads
Tracks, Foot Paths, Railway Lines etc.

HYDROGRAPHY All water features including Streams, ARC & POLY
Tanks, Reservoirs, Lagoons, Sea, Internal
& external Islands etc.

PLACES All point features including Village Names, POINT
GN Division Names, Place Names,
km posts etc.

TERRAIN All contours & spot heights POINT & ARC
at the contour interval of 20 m or 100 ft

ADMIN Administrative limits covering ARC & POLY
Province, District & DS Divisions

LANDUSE Landuse features showing major ARC & POLY
landuse catogories

RESERVES Reserved areas covering Forest & POLY
Wild Life reserves

GRID Grid lines ARC

The design of the database is described in the Data Dictionary which also gives specifications
of the database, coding, feature definitions etc. Data in each layer is linked with an attribute
table having items such as Geographic Feature Code (GFCODE), Survey Department Code
(SDCODE), NAME, TYPE, YEAR, METHOD, and ELEVATION (for terrain only)
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Database Structure

® GFCODE (all coverages) X ® Year

® SDCODE (all coverages) ®  Method

® Name (only in some coverages) ®  Elevation (only in Terrain coverage
® Type (only in Transport (Utility coverages)

The time of data collection of original data in this database may vary from 1983 to 2002 which
varies from tile to tile.

2.2 Feature Coding

Selection of feature coding is an important aspect in designing the databases, as each
topographical feature has to be coded in order to identify them uniquely and unambiguously.

GFCODE

Unique in the Database (5 Alphabetic Characters)
e1-4 Chars : represent the feature
*5th Char: represent the feature type

e P -Point

e L-Line

« A-Area

e V —Virtual
Eg. MNRDL fi Main Roads

MRBRL i Main Road on Bridge

~
-~ BN
MRBRL
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Feature Codes in Transport Layer

Further, there are different feature types
such as points, lines and polygons that may
be given same feature code. For example,
the geographical feature ‘TANK” has to be
represented by line feature as well as poly-
gon feature, both of which should be coded
as ‘TANK”. Therefore the unique feature
code was designed to have 5 alphabetic
characters 4 of which are to represent the
feature itself and one to represent feature

type.
TANKL to represent the outline of a tank

TANKA to represent polygon of the tank

FEATURE |covErAaGE  |Rc GFcoD
Main Roads (I.LINE) TRANS MNRDIL.
Main road on Bridge (LINE) TRANS MRBRL
Main road on Bund (LLINE) TRANS MRBNL
Main road along Tunnel (LINE) TRANS MRTNL
Main road on Causeway (LINE) TRANS MRCWL
Secondary/Minor Roads (ILINE) TRANS SDRDL
Secondary/Minor Road on Bridge (LN) |TRANS SRBRL
Secondary/Minor road on Bund (LINE) |TRANS SRBNIL.
Secondary/Minor road along Tunnel (LN) | TRANS SRTNL
Secondary/Minor road on Causeway(LN) |TRANS SRCWL
Secondary/Minor road on Dam (LINE) |TRANS SRIDML

This logic can be applied to even to show
Road features as polygons in creating larger
scale databases like 1: 1000 and also to repre-
sent wider Expressways on even small scale.

The type code V' was used to represent virtual
lines, which are imaginary boundaries used to
break polygons when necessary. For exam-
ple, when a stream falls into a tank the linear
feature between stream and tank should be a
virtual line as there is no physical boundary in
between.

3.0 Technical approach for Digitizing

A printed map of 1: 50,000 scale contains six colours, namely, Black, Red, Blue, Green, Yellow
and Brown to represent different topographical features.

Black color represents, all transport features including Main Roads(casing), Minor Roads
(casing), Rail tracks, Tracks, Footpaths, all Place Names, km posts, Bridges, Culverts, Land

use boundaries and Buildings.
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Red color represents, Main Roads (Fill),
Administrative Boundaries, and
Administrative Division Names.

Blue color represents, all water features and
their names.

Brown color represents terrain features
including contours and heights.

Green and Yellow represented filling of
various landuse areas which do not represent
any feature boundaries.

There are combined positives for each of
these colors, which were used to make
printing plates for offset printing of the maps.
Although a printed map is on a piece of paper
which is liable to expand or shrink with the
passage of time, these positives are on
transparent and very stable material.

Therefore the highest accuracy in

digitizing can be obtained by
digitizing those combined positives and
not by digitizing paper maps. Further
advantage of using  positives  for

digitizing was separation of topographical
features. For example, when the digitizing
was done on black

positive the operator [+~
was sure that he
does not digitize
water features or
contours. One of the
most difficulties in
digitizing maps is
identification of
topographical
features correctly. If
identification is
incorrect, wrong
feature can go to the
wrong layer, with
incorrect code.

(RS TTTY |

[EEENT T
[l
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Those combined positives were scanned and
geo referenced by a method called rubber
sheeting in CAD.

Digitizing was done on CAD environment as
screen digitizing and the separation of
features was done while digitizing itself by
putting different features on different layers of
CAD.

The layers were named by the feature code
to be given in the database. For example the
feature code for Main Roads is MNRDL and
all the Main Roads were digitized in a CAD
layer called MNRDL, and once the CAD is
converted in to coverage all the features in
MNRDL layer gets feature code MNRDL.

Since the contours are mostly continuous
except on the places where the contour value
is printed, the digitizing was done using a
software that can convert raster to vector
automatically or semi automatically, and it
was much faster than ordinary screen
digitizing.

In case of contours, and heights digitizing
was done in 3D environment, where, Index
contours in INDXL layer, Intermediate

Wl
il
k
T
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Contours in INTRL layer, Spot heights in
SPHTP layer and the elevation (height) of
contour or point was in Z value of the contour
or point so that feature code and the eleva-
tion is directly derived from the layer name
and the Z value with the AML.

Different features are placed in different
layers and are assigned with different colors
and line types very similar to the way those
are shown in maps. This helps in identifying
and distinguishing features quickly and
easily.

Those CAD drawings were converted into
Data Exchange Format (DXF) in ASCII form
with 16 decimal places of accuracy and then
converted in to Arc Info Coverage format
using AMLs written exclusively for that
purpose.

4.0 Management Approach

The digitizing was done by 10 operators, who
represented different combinations in accu-

racy and speed, some were very fast and
very accurate, some were fast but not very
accurate, some were slow but very accurate,
and some were slow as well as not very accu-
rate.

The number of operators had to be limited to
10 primarily due to lack of resources in terms
of computer hardware and software.

Digitizing is generally laborious, time
consuming and boring work, but with the
introduction of technical approaches and
management approaches, the boring work

made interesting.
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The progress of digitizing was monitored in
terms of number of km digitized in case of
boundaries,
digitized

and the number of points
in case of Place Names and
Heights. In general, progress of women were
much better than men in digitizing, and the
men were in the category of slow but accu-
rate.

Digitizing and creating the database was
done in a stage wise approach. The
topographical features that has demand from
the users and that are easy to handle were
taken up first. In the first round the digitizing
was done for Transport, Hydro, Place
Names, and Administrative Boundaries and
Buildings using the Black, Red and Blue posi-
tives, and in the second round contours were
digitized using the Brown positive, and finally
the landuse using Black positive again. In the
Landuse coverage, certain boundary
features in Transport and Hydro coverages

are repeated to form landuse boundaries.

Most of the time in the 'z year in 2001 was
spent on designing the database, testing
technical approach and methodology, testing
AMLs, testing accuracy in geo-referencing,
and digitizing, and basically for the planning
of the project.

Possibility of errors in digitizing was of 3
folds. The first being the possibility placing
the digitized feature in an incorrect layer,
which was minimized by digitizing one type of
feature at a time. For example, when Main
Roads in a map sheet were digitized, the
other features were not digitized until Main
Roads were completed.

The second being connectivity errors with
either gaps or overlaps which are not easily




seen in ordinary CAD environments.
However, a customized program helped to
identify such connectivity errors in the CAD
environment itself.
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The third being the accuracy of digitizing
itself, or in other words the number of turning
points digitized in a boundary feature.

5.0 Services rendered by 50K database

Income from 50K Data in Rs million

4.5

Total income byend 2012 - Rs 23.3m

3.5

3 -
2.5
2
1.5
1
1
0.5
0.5 A I
o 4 T T

Year

2010 2011 201z

A simple way of proving the services provided
by the 50K digital data is by analyzing the
user demand for the data. The following chart
indicates the amount of sales since 2004.

Even at the very nominal rates given for data,
there is an income of Rs 23.3m by the end of
2012, which clearly indicates the user
demand. The actual demand is much more
and intangible, in view of free issue of data for
various State Organizations. The mapping

activities in relief and rehabilitation operations
after boxing day Tsunami in 2004 was based
on 50K database, and it was of immense use
at the Centre for National Operations (CNO)
established under the direct supervision of
Her Excellency the President at the
Presidential Secretariat, Colombo.
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6.0 Conclusion and lessons learned

At the end, this project involved digitizing 99,325 km of linear transport features, 96,253 kms of
linear Hydrographic features with 20,269 number of Hydrographic areas, 118411 kms of
landuse boundaries, with 90,505 number of different landuse areas, 282,349 km of contours,
3171 height points 13,927 km of administrative boundaries, 525 administrative areas, 215,359
number of buildings, 58,332 number of place names, km posts, culverts and other names.

This was a task which required the highest
level of technological applications as well as
the highest level of management techniques.
The technology itself had to be managed and
the management itself needed technology.

Possible human errors in digitizing were
identified in advance during the planning
stage and attempts were made and
approach was designed to minimize such
human errors.

Better planning can achieve better results.
The time consumed for planning is not a
waste as long as it can produce better
results.

A good team work approach was another
factor for the better achievements.

Digitizing and creating the database was
done in a stage wise approach instead of
handling all the data layers together, which
made the life easier, simpler and minimized
possible errors.

Maximum use of facilities in technology and
required customizing can expedite the output
drastically, while making the operators feel
more comfortable and convenient in their
laborious work.

Any boring and laborious work can be made
interesting by introduction of technical
approaches and management approaches
appropriately.

In the end, this task followed by establish-
ment of 10K database, created an environ-
ment that can change from the era of manual
production of maps into digital production of
maps form the topographic databases. In
other words what is updated in the future is
the topographic database and not the
topographic maps, and the updating of maps
should be done from the updated database.

References: ESRI Web site
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Abstract

The most strange two terminologies; Parcel Fabric and e-Land
Bank, which inspired the every single mind of the Survey
Department in preceding year, would be rather difficult to map in to
a common single model. The experience, | gained in working for
the Land Information System (LIS) for last 5-years, made me
realized the both complexity and simplicity of data compilation to
the parcel fabric. Therefore, with this technical paper, | try to
endeavour brief introduction about the materializing and
functioning of Parcel Fabric and e-Land Bank, which may be useful
in present efforts to realize the Parcel Fabric concept in the Survey
Department of Sri Lanka (SDSL) and the relevant organizations.
Key Words: Parcel Fabric, Land Bank, LIS

1. Introduction

In conventional terminology; the word; meaningful set of words to elaborate defini-

“Fabric” comes under textile and dressmaking
industry. However, there are subtle
differences of this term in specialized usage.
In geo-information environment, the word;
“fabric” is coupled with the word; “Parcel” to
form the new terminology “Parcel Fabric”.
Hence, a clear definition of the term “Parcel
Fabric” is unable to trace in any reference
media. However, modern geo-information
industrialists have collected few specific
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tions on their specific industrial scenarios. The
terminology; “Land Bank” in many countries
refers to an inventory of lands with relevant
information  for effective real estate
management. Hence, the term “e-Land Bank”
can simply be described as an inventory of
land and connected information on electronic
manageable protocol.
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Commencing from the paper based media,
Geo-information, comparatively at larger or

smaller scale, publication had been
conventionally played specific role in location
based information at prevailing user

demands. In the electronic transitional era, a
several species of productions, which are
being extinct from time to time, had been
introduced in the market. They can be
learned in numeric hardware and software
tools, which were available in the market as
mass production for the Geo_information
community. While Magnetic Tapes, Floppy
Disc, Compact Disc and Flash drives were

most common as data travellers or archives,
publication of interactive geo-spatial data in

AutoCAD, ArcMap, Cartographically
enhanced digital maps became so popular as
application tools in various computer
devices.

Meanwhile, with the drastic improvement of
on-Line integrated electronic protocols in

every aspect of computerized systems,
geo-spatial infrastructure opens unstoppable
way forward to the Geo-data producers.
Therefore, drafting a conceptual model for
proposed Parcel Fabric in  Survey
Department would be a forum to share new
thoughts among the potential Geo-spatial
community.

The government policy plans and follow up
strategies in land sector has clearly shows
the provisions to way forward in land bank
concept. The sustainability of land bank
concept would basically depend on its main
input source; the land plot with relevant
information. Since, the parcel fabric would be
a real spatial data engine to support the land
bank, its model should be a genuine and well
defined architecture to enforce the land bank
functions.

In this paper, | would compile a drafted model
for new concepts; parcel fabric and land bank
to collaborate with intellectual ideas.

2. How to Define Parcel Fabric & e-Land Bank

2.1 Parcel Fabric

With referring to the terminologies given in
introduction, parcel fabric as a new terminol-
ogy can be defined in different scenarios.
Therefore, with in the context of Survey
Department  functions, the  following
meaningful definition can be drafted in order
to elaborate the expected mechanism.

“A collection of Topologically related land
parcels, put together, in which the information
of any geo-referenced plot of land could be
electronically accessed at anywhere,
anytime”
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In more complex manner, further extended
definitions may be formulated at different
scenarios in order to manipulate a system on
adjustable control point basement. However,
a simple and timely achievable scenario may
be much convenient to initiate targeting to
cater the national demands in land informa-
tion. Further, a simple and objective scenario
may facilitate to accommodate the system
with conventional data available at different
accuracy levels.




2.2 e-Land Bank

Basically, the terminology, “Land Bank” as
detailed in introduction, refers to an inventory
of Land records for effective manipulation of
banking proceedings. In most of the
conventional cases land bank records have
been maintained as tabular inventories
similar to land registry folios. However, in the
prevailing status, the e-Land Bank obviously
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refers to an electronic protocol, which
elaborates an  interactive  graphical
performance of each land plots with
connected information to facilitate the
general banking requirements. Therefore, the
Parcel Fabric should provide the up-to-date
and consistence sets of base data,
especially, live land parcel to e-Land Bank.

Parcel Fabric as a Tool in Land Administration

In conventional land administration, Land Information System (LIS) can be learned as a tool for
land administration and the Cadaster can be considered as the main facilitator in LIS.
Conceptual architecture of the three terminologies is illustrated in the figure-1.

Land Administration

Land Information System

Figure-1:
Conventional LIS at Cadaster & Land Administration

The LIS of Sri Lanka, maintained by the
Survey Department is based on the Land
Plot (Land Parcel) boundaries collected in
cadaster surveys under “Bimsaviya” project
in order to facilitate the issuing of land ftitles.
Hence, the current LIS can be denoted as
“Conventional-LIS” and a new system, which
will be designed in collaboration with parcel
Fabric interaction, would be much diversified
to cater the dynamic need of e-Land Bank
objectives. LIS can elaborate magical
performance at interactive electronic
protocol with customizing numerous GIS

application tools. Such a LIS can really envis-
age as Smart-LIS. Figures 2 & 3 below
illustrate functional models for Smart-LIS in
collaboration with Parcel Fabric and e-Land
bank.

Product diversification would be the main
characteristics of the proposed Smart-LIS.
System architecture of the proposed
Smart-LIS would be figure out as shown in
the Figure-2. LIS stakeholders’ interaction at
Parcel Fabric would privilege the system
more dynamic towards a Smart-LIS.
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Land Administration

Land Information System

Stakeholder Interaction

Spatial & Non-spatial
Attribute Data
Incorporate

over on-Line
Interactive Geo Portal...

_ | SDdirect Field
g % Survey
Q
©
§ T | Lic.Syrs direct
> Z O | Field Survey
£ SD old-Plan
8 . | Data From OtherOrg
< g 2 | LS old-Plan
= s & | UAV Image Traces
El- S | Sat.Image Traces
O [ GPS-Taced Parcels
L | 10 k-Topo base

Figure-2:

Smart-LIS over Parcel Fabric

3. Parcel Fabric Provisions to e-Land Bank Approach

As detailed early in this paper, Parcel Fabric and e-Land Bank can be considered as new
technical components in LIS. The performance of the Parcel Fabric would configure the
effectiveness of the e-Land Bank. Therefore, the Survey Department as the responsible
organization to define a conceptual model of parcel fabric should concern the Parcel fabric
functions and materials within. Figure-3, below illustrates the Parcel Fabric functionality and

the e-Land Bank services.

Land Information System

Data Collection Parcel Fabric

< On Deniand

.
e mEma

Graphic
Cadaster

Figure-3:

T
\
= Services

e-Land Bank

\
\
&:}/Permit & Grants

Legal Transactions

y

= Alienation
\ Valuation

!| Taxation

y Planning

!| Restriction
§

Disaster Manage

)::?\Class-z Title

N

Parcel Fabricand e-Land Bank Architecture - Logical Model
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In modeling the Parcel Fabric, data can be
basically learnt in two approaches; namely,
Graphic cadastral Data and Numeric
cadastral Data. These two data species can
also be learnt, depending on accuracy
status; low to high, from which cadaster can
be differentiated as Graphic cadaster and
numeric cadaster. Graphic cadaster is a
graphical representation of land parcels as
traced polygons, which can be a collection of
land plot boundaries extracted in various
methods rather than comparatively precise
land surveying. Numeric Cadaster is too a
graphical representation of land parcels as
polygons but these polygons would be
crated with accurate field surveying with
well-defined vertex coordinates, which can
be used in subsequence  survey
proceedings.

r@(ffo(ijfcfﬁfffoﬁf 2016

Both the species; graphic cadaster and
numeric cadaster would facilitate the e-land
Bank to generate numerous services as
illustrated in the figure-3. However, only the
Numeric cadaster would facilitate issuing of
class-1 title certificate under the Land Title
registration (LTR) Act no.21 of 1998. The
class-1 Title Certificate is the government
guaranteed certificate for land ownership
under the aforesaid Land Title Registration
act. The LTR authorites may have to
concern about issuing of Class-2 Title
Certificates, from which ownership may be
secured subject to a judicial decision, on
basis of graphic cadaster. Possibility of
converting the graphic cadaster in to
numeric cadaster as an on-demand optional
routine through a re-survey of parcel
boundary can be exercised as a pilot project
so that the minimum cost and time
effectiveness would be observed.

4. Parcel Fabric Working Model

A several steps can be experienced in the process of real world applications as illustrated in
the figure-4 below;

Mental
Model

Conceptual
Model

@@

Figure-4:
Parcel Fabric and e-Land Bank Architecture - Logical Model

Conceptual models and logical models of
parcel fabric have been discussed briefly in
the previous paragraphs. The most important
step of the application; working model, which

shows the work proceedings to carry out, will
be discussed under this chapter. Figure-5,
illustrates the working model of the parcel
fabric with its functioning steps.
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4.1 Topo-10 data Basement

Some of the feature datasets of 1:10,000
scaled Topographic data (Topo-10) available
in GIS unit should be traced in to the system
as base data. These data should be
processed under Geo-processing tools to

prepare 25 District seamless data sets. The
consistency of each District dataset may be
followed in image comparison (eg: Google
satellite images) or field investigation. This
dataset can be considered as the base layer
in the parcel fabric.

Parcel Fabric - Working Model
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Figure-5:
Parcel Fabric - Working Model

4.2 Digital Conversion of
Existing Hardcopy plans

The digital data set of all the surveyed land
plots, which are in hardcopy stage or soft
images should be learned for digital vector
conversion. In this process, selected raster
images should be geo-referenced in to
Fabric coordinate system; SLD99. Then
digitizing of identified polygons and key in
tenement attributes should be followed.
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4.3 Licensed Surveyors &
External Organizations’ Data

Variety of geo-spatial datasets, collected in
different format, accuracy levels & purposes,
which could still be meaningful for many
applications can be found in different
organizations. This type of data may firstly be
checked for fabric compatibility. Correct
coordinate system; SLD99 may then be
applied. These data can easily be traced to
the system after format editing and validation
process.




4.4 Parcel Data Collection for

Un-surveyed Area

Modern technology at numerous survey
methods in capturing the parcel boundaries
and relevant information of un-surveyed
areas may be followed in order to compile the
seamless District in parcel fabric. The survey
technics and software tools may differ from
place to place and even from time to time.
The datasets can be images, vector data and
also hybrid spatial data as Fit-for-Purpose

Survey Journal 2016

4.5 District Seamless Models

Thematic layers and numeric cadaster
overlay together can be very much
meaningful at this stage for consistency
checking. Edge matching of individual
datasets should then be followed up and
clipping away the lower accuracy datasets at
the presence of higher accuracy data can be
strategically managed.

The above proceedings can be repeatedly

mode. followed up at initial stage to elaborate a
cleaned and comparatively precise and

consistent District parcel fabric.

5.0 Concluding Remarks

Similar to any other workable system, sustainability of parcel fabric and e-land bank would
depend on how far it satisfies the prospective stakeholders, how far it is closer to the real users
and even how much it’s profitable in fulfilling customer needs.

Parcel Fabric should be consisted with seamless sets of spatial data, which are consistent and
compatible with the remaining data within the system.

Creation and maintaining of Parcel Fabric would be a technical solution for compiling land
parcel data to cater the e-land bank services. However the legal framework and the logical data
model should be drafted as prioritized task to streamline the regulatory updates and to ensure
the legal validity of the system.

In this extended massive task, to be carried out over the country by dedicated group of
employees, the data standards and uniform electronic protocol would be a crucial factor for
everyone to follow up.

e-Land Bank services to cater the growing customer needs could only be achieved by proper
IT protocol with assistance of state-of-the-art technology.

Proper approach of parcel fabric concept over the country would be a great opportunity to
challenge the organizational strength of the present Survey Department.
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Abstract

Traditionally, Geographic Informatfion Systems (GIS) have
been used for the extraction of information from spatial
datfa in order fo answer spatial questions. Over the past
decade visualization and analysis of geospatial data
followed the general frend in information fechnology from
monolithic desktop applications towards loosely coupled
Web Services. Today, the fransifion from the fraditional
monolithic GIS to an interoperable Service Oriented
Architecture (SOA) is faking place.

The aggregation of web services in order fo achieve a
common goal is a basic concept in Service Oriented
Architectures (SOA). Web services are aggregated based
on the OGC Web Processing Service (WPS) inferface. In
order fo achieve inferoperabilify among these services
standard inferfaces are required. The standards and
specifications  published by the Open Geospatial
Consortium (OGC) and the Infernational Organization for
Standardization (ISO) form the basic set on which such
service-oriented architectures (SOA) can be build. With
respect fo online data visudlization a map like
representation of spatfial content has found widespread
use, especially as part of Spatial Data Infrastructures (SDI).

In this report | fry o look at some basic information on Web
Processing Service (WPS), Terms definition, various models,
the design and building, sample web processing service-
and finally current and future frends are discussed.
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1.0 Introduction

The term "Spatial Data Infrastructure" (SDI)
is often used to denote the relevant base
collection of technologies, policies and
institutional arrangements that facilitate the
availability of and access to spatial data. The
SDI provides a basis for spatial data
discovery, evaluation, and application for
users and providers within all levels of
government, the commercial sector, the
non-profit sector, academic and by citizens in
general.

The word infrastructure is used to promote
the concept of a reliable, supporting
environment, analogous to a road or
telecommunications network that, in this

case, facilitates the access to
geographically-related information using a
minimum set of standard practices,

Figure-1
Integration of data from multiple sources

2016 May - ISSUE 83

protocols, and specifications. The
applications that run "on" such an
infrastructure are not specified in detail in this
document. But, like roads and wires, an SDI

facilitates the conveyance of virtually
unlimited packages of  geographic
information.

An SDI must be more than a single data set or
database; an SDI includes geographic data
and attributes, sufficient documentation
(metadata), a means to discover, visualize,
and evaluate the data (catalogues and Web
mapping), and some method to provide
access to the geographic data. Beyond this
are additional services or software to support
applications of the data. To make an SDI
functional, it must also include the
organizational agreements needed to
coordinate and administer it on a local,
regional,national, and or trans-national scale.




Spatial Data Infrastructures (SDI) is mainly
focused on data retrieval, data processing
and data visualization. An open standard
based SDI mostly supports the retrieval and
visualization of data through web services.
But the data processing is normally done by
human actors with more or less proprietary
and monolithic Geo Information Systems
(GIS). The integrate stand-alone
geo-processing applications and their expert

Sturvey Journal 2016

functionality into a web service environment
and attempt to enable web services to
execute geo-processing tasks. One of these
projects is the OGC Web Processing Service.
The WPS  specification defines a
standardized interface to publish and perform
geospatial processes over the web. Such a
process can range from a simple geometric
calculation to a complex simulation process.

1.1 Web Processing Services Define

Web services are a new breed of Web application. They are self-contained,
self-describing, modular applications that can be published, located, and invoked across the
Web. Web services perform functions, which can be anything from simple requests to
complicated business processes. Once a Web service is deployed, other applications
(and other Web services) can discover and invoke the deployed service.” A web service can

hence be describe as

® Web services are application
components

® Web services communicate using
open protocols

® \Web services are self-contained and
self-describing

® \Web services can be discovered
using UDDI

® Web services can be used by other
applications

® XML is the basis for Web services

The basic Web services platform is XML +
HTTP. The HTTP protocol is the most used
Internet protocol. XML provides a language
which can be used between different
platforms and programming languages and
still  express complex messages and
functions.

Web services platform elements:

® SOAP (Simple Object Access
Protocol)

@ UDDI (Universal Description,
Discovery and Integration)

® WSDL (Web Services Description
Language)

SOAP - SOAP, originally defined as Simple
Object Access Protocol, is a protocol
specification for exchanging structured
information in the implementation of Web
Services in computer networks. It relies on
Extensible Markup Language (XML) as its
message format and usually relies on other
Application Layer protocols, most notably
Remote Procedure Call (RPC) and HTTP for
message negotiation and transmission.
SOAP can form the foundation layer of a web
services protocol stack, providing a basic
messaging framework upon which web
services can be built.
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UDDI - The specification defines a group
of Web services and programmatic interfaces
for publishing, retrieving, and managing
information about services. (In true SOA
fashion, a UDDI registry is itself composed of
Web services!) UDDI builds upon several
other established industry standards,
including HTTP, XML, XML Schema (XSD),
SOAP, and WSDL.

WSDL - WSDL is an XML format for
describing network services as a set of
endpoints operating on messages containing
either document-oriented or

2.0 How it works

procedure-oriented information. The
operations and messages are described
abstractly, and then bound to a concrete
network protocol and message format to
define an endpoint. Related concrete
endpoints are combined into abstract
endpoints (services). WSDL is extensible to
allow description of endpoints and their
messages regardless of what message
formats or network protocols are used to
communicate, however, the only bindings
described in this document describe how to
use WSDL in conjunction with SOAP 1.1,
HTTP GET/POST, and MIME.

The key feature of WPS is the ability of system to communicate between them selves. Hence
there is a great need in standardising the way in which system communicate. The key term

allowing these is INTEROPRABILITY

Interoperability

“The capability to communicate, executes programs, or transfer data among various functional
units in a manner that requires the user to have little or no knowledge of the unique

characteristics of those units.” ISO ,1993

Two system are interoperable if..

System A

System B

..access functions seamlesly

Figure-2
Achieving Interoperability
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These is achieved when

Make data seamlessly transferable
when:

Data is Encoded in a standardized,
platform & application independent
manner (e.g XML) A markup language is
a mechanism to identify structures in a
document. The XML specification defines
a standard way to add markup to docu-
ments.

2.1 Web Service Model

Survey Journal 2016

Access  distributed
seamlessly

functionality

Specify and set up an infrastructure of
interoperable (software) services, which
encapsulate functionality and make it
accessible via well specified interfaces
(e.g Web Services ) . Web services are
loosely coupled, contracted components
that communicate via XML-based
interfaces  [Schmelzer 2002] Web
Services are components that can be
described, published, located and
invoked over the Internet.

o Web service provider deploys service

Web Service

Business
Profile

Business

Application

Web service provider
registers service

Business discovers
Web service

Web service
definition

-
UDDI

o Business uses Web service

Figure-3
Web service Model (www.javasun.com)
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2.2 SOA network in order that users can combine and
reuse them in the production of business
applications. These services communicate
with each other by passing data from one
service to another, or by coordinating an
activity between two or more services.

SOA: Service Oriented Architecture - In
computing, service-oriented  architecture
(SOA) provides methods for systems
development and integration where systems
group  functionality —around  business
processes and

packagas interoperable

services. An SOA .
infrastructure allows Reg |Stry
different applications to
exchange data with one
another as they Flnd PUbliSh
participate in business

processes. Service-

orientation aims at a

loose coupling of .
services with operating ReCIUGSter PrOWder I

systems, programming :
languages and other Blnd

technologies which
underlie  applications. SOA separates Figure-4
functions into distinct units, or services, the standardised Service-oriented

which developers make accessible over a architecture (SOA)

3.0 The need for WPS

In the future/now we will want to do more than just display map/data of the web. There is a need
to be able to insert some processing on the data as they are retrieved, the ability to be able to

® Run geocommputation models on dataset
® Run geospatial operation on data on the fly

® Do all above on the fly

3.1 WPS how it’s used

Data » WPS » Information

The Web Processing Service defines a mechanism by which a client may submit a processing
task to a server to be completed. It means web service is an application service that provides
one or more functions that can be remotely requested. Each function within the service
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performs a specific task (ex:- generate a
map). Clients remotely invoke a function on a
web server. Input parameters and data
output are passed back and forth in XML
format _Independent of programming
language and operating system. The specifi-
cation indicates that extensible markup
language (XML) should be used for all com-
munication. Extensible markup language
documents are made up of individual
elements, which are logical containers for
Client

II.

I11.

<GetCapabilities>

Service Metadata

<*-——————————————

<DescribeProcess>

Process result

*-—————————— —— —

Network

Survey Journal 2016

related data. An element may contain other
elements, and any given element may
contain attributes which describe that
element.

The main goal of the Web Processing
Service is to define how to communicate to
perform remote processing. To this end, there
are three key requests which may be made of
a WPS server: GetCapabilities, Describe-
Process, and Execute.

WPS

Access to Spatial Data Using Web Services

® GetCapabilities — This operation allows
a client to describe the abilities of specific
server implementation.

® DescribeProcess - This operation
allows a client to request detailed infor-
mation about one or more process that
can be executed, including the necessary

input parameters and formats, and the
outputs.

® Execute — This operation allows a client
to run a specified process implemented
by the WPS, using provided input param-
eter values and returning the output
produced.
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3.2 Types of Geospatial Web Services

Web Feature Services
(Vector)

Web Coverage Services
(Grid)

.
e

Web Map Services
(Image)

® Map/Data Oriented Services
® Map Services (Image)
® Feature Services (Vector)

® Coverage Services (Grid)
® Task Oriented Services

e Geocoding Services
e Routing Services

e Geoprocessing Services

4.0 Web Service Operation

Web Processing

Services

The steps of operation of a web service is outlined below:

1. Creates XML Request
. Request sent to web service
. Receives request and parses XML
. Calls the function

2
3
4
5. Creates response XML with results
6. Response sent to client

7

. Receives response and parses
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‘Basic Web Page Operation

= =/ald
13

o e e e

S Web Server
Google (Listening for requests)
Request
Flgure- Response
Basic Web Service Operation (HTML document)

4.1 Map Service Operation

® 411 GetCapabilities

Allows the server to advertise what it can do
® Available layers

e Supported output projections

® Supported output formats

e Scale hints

® Extent of data

® 41.2 GetMap
® Allows the retrieval of map from a web server
e User supplies bounding box, image size, format error handling, etc....

e Server responds with an image, typically a web-ready format like GIF, PNG or TIFF

® 4.1.3 GetFeaturelnfo
e Allows the retrieval of the simple feature attributes
e User supplies and x,y coordinate pair and a layer of interest

e Server responds with attribute information in HTML, GML or arbitrary ASCII format
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4.2 Features Services Operation

® 4.21 GetCapabilities
e Describes the capabilities and available layers.
e Allows the server to advertise what it can do
e Available layers or types
e Supported output projections
e Supported output formats

e Extent of data

® 4.2.2 GetFeature

Gets and returns the geometry and attributes for all features within a specific bounding
box.

e Allows spatial queries or both against a layer.

e Response is typically a GML instance document that conforms to the describe
FeatureType response of the server

e Queries conform to the GML filter encoding standard

e Equates logically to the various MapServer query modes.

® 4.2.3 DescribeFeatureType
Returns a description of a layer.
e Returns detailed information about a layer or group of layers.

e Formatis an XML scheme.

® 4.2.4 Transaction

Allows specified features to be modified as an editing transaction ( allows insert, update
and deleting of features)

® 4.2.5 LockFeature

Create a lock on the specified features (for locking during an editing transaction)
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5. Sample Web processing service

5.1 Simple UTM Converter

Client Web Server

G o Listening for redquiests,
o--0 3 5@ 1. Creates XML Request ( gJor requests)

O=-0 S@G S0 G- HE-L0PS

e Z0-
Convert UTMTo LatiLon 2. Request seut to web
Longitude: -73.3456 BN

Latitude: 42.2753

saaggs sge smge smmie

o] oo |

7. Receives response and parses

# Convert UTh to Lat/Long |3 %]
ConvertUTMtoLat/Long
Zone: [
X [@ess
) = 4745042 )

N

5.2 Google map

Sign in | Help

Web |mages Maps News Video Gmail more v

Google"

Maps Find businesses, addresses and places of interest. Learn more

vint | - Send @= Link

Get Directions My Maps

@ d Earth Obsenvation (ITC) @52.223829,6.885895

. Boulevard 1945 4, 7511 Enschede, Enschede (O
Add Destination - Show options

Also available: [ By car

Walking directions are in beta.
Use caution — This route may be missing sidewalks or
pedestrian paths.

m

Walking di i to ITC Internati Hotel
0.9 km — about 10 mins

ITC
International Institute for Science and
Earth Observation

1. Head southeast on Hengelosestraat toward De 0.1 km

Ruyterlaan
2. Continue on De Ruyterlaan 0.1km
3. Continue on Prinsessetunnel 51m
4. Continue on De Ruyterlaan 0.2 km
5. Continue on Ripperdastraat 8 m
6. Continue an Ariensplein 49 m
7. Continue on Ripperdastraat 0.2 km
8. At the roundabout, take the 3rd exit anta 90m

Boulevard 1945
Destination will be on the right

ITC Inteational Hotel
Boulevard 1945 4

7511 Enschede, The Netherlands A

Done
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Google Maps is a free interactive web mapping service provided by Google. This allows
users to see maps of the world in street map style, as satellite images or as a hybrid of both.
As well as being able to search to specific locations, you can obtain directions and plot a
route planner or even find local businesses in an area.

Using the Google Maps API, Cornish WebServices are able to embed these maps into
client's web pages and provide the interactivity offered by Google Maps through the client's
own website. This service provides a number of utilities to further customise Google Maps
by adding extra content and features to make robust interactive mapping applications for
your website.

5.2.1 What can be done with Google Maps?

You can navigate Google Maps by dragging and dropping using the mouse, and double
clicking to zoom in on a particular area. Zoom functionality can also be achieved by
using the mouse wheel forwards and backwards to zoom in and out respectively. You
can zoom right in to street level or zoom out to look at your chosen location from a
global level. In the Google Maps search box, you can type in a postcode, street name,
town or place of interest and it centre to its location, also providing an information box
about the target searched for.

Like other mapping services, Google Maps allows you to obtain directions for road
journeys. To do this you enter a start point and destination and you are given step-by-
step instructions on how to reach that destination. The distance of the journey and the
time it will take to complete the journey is also provided. An added feature allows you
to alter the default route offered by Google Maps by dragging the proposed route to
specific roads allowing you to arrange a route that will avoid certain traffic hotspots
you'd rather avoid. As you do this the directions provided by Google Maps as well as
the distance and journey time will be updated accordingly.

5.3 Edugis by GeodanIT

“MSXM
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The edu gis project is a web processing service implemented using cloud computing a
relatively new concept in IT where service providers really on remote data hardware to
host/store there application and services by GEODANIT (www.geodanIT.nl)

5.4 Web map of Thailand

- @ O @ [0 i P [[®) [[C:500g1e \\\]‘ -8 x

Thailand Webmap Server

Select Zooming Level:
o[

Select Layer to Display:

aiports &1

irports
Forest Reserve
Mational Park
Mildlife Sanceuary

The web map of Thailand is an ITC teaching exercise to help student understand the basic
principle of web map services. In this project a web site was modify to allow selection of
layers and also custom define zoom levels.

6.0 Conclusion

The future of web processing service is in distributed computing/programming and also
delivery web processing services to mobile user other issues are summarised below

Integration of further spatial analysis methods
Integration of further metadata elements
User-friendly visualization of quality information

Distributed GIS will be one of the primary focuses over the next few years due to our
dependency on external data

Increased focus on use of web services in GIS Desktop products (not implemented as an
afterthought)

Increased focus for mobile devices with wireless comm.
Increased bandwidth will expand the usage of WFS
More focus in 3D (beyond Google Earth)

Increased use of geoprocessing services

Commercial data companies moving towards a more prominent delivery option via services
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"Yes sir, can I help you?’

'Oh, thank you. Do you publish printed maps
only?’

No, there are CDs, digital data and newly
introduced CHIP MAP.’

'CHIP MAP?

"Yes, it is 2 Tera bite memory chip contain large
number of maps and various details and can be
used in tab, touch screen phone or computer.’

"Really? Then, I would like to get experience
with chip map.’

'OK, please come in’
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'Excellent! How much is this?’
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KEWZA: Wijayawardana

-IeEarth (0)
an ‘*d«QGls O

SnrSupdtiof Surveysi(GIS)

an Amazing couple of free Open Source
Introduction GIS software with Open Layer Geospatial data

Human being —the most wise animal — in the world need to control and manage this
planet as they need for the survival of them and their future generations. For this
purposes management of earth resources mainly water soil and vegetation has
become a vital issue. It is obvious that information pertaining to the earth which we
denote as land information or geographic information are the key in this context. If
someone look at Google Earth will surprise the amount of geoinformation available
in it. Google Earth with the Geospatial data it provides has become a great source
for many fields like land management, ,utility management, researches and
education and for many activities like map preparation, map updating, navigation
etc.

Google Earth provides not only the amazing geospatial information but also some
tools for processing and viewing the information it provides. As such it can be
considered as the most surprising geospatial data provider and the GIS software
which enables us to display different types of geospatial data with the help of
various viewing options like Google image, Google map, Google hybrid and Google
Street view.

Another most interesting option is that one can get this Google Earth image or
hybrid map opened in another GIS software as a base map layer and any of your
vector data (Auto CAD or shape file) layer can be overlaid on it without any datum
conversion. Further GIS tools which this GIS provides can be used to process the
data accompanied with this base map. Among many GIS software QGIS is one of
the best GIS that one can select to experience this. It allow you to bring not only
Google Earth image or Google hybrid map or Google Street view but also some
other open layer data like Open street map, OCM public Transport, OCM
landscape, Bing map, etc. to its background.
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2.0  Trips to technically enhance
your professional Skills

Professional surveyor who is willing to face
challenges in his society essentially needs to
upgrade the knowledge and make sound
awareness of ongoing technological
advancements particularly in the world of
geoinformation . As such surveyors should
have to know the following three operations
to be performed when thinking beyond his
typical data collection and processing func-
tions with Auto CAD and Total Stations.

1. Conversion of CAD drawing to kml
(using QGIS)

2. Tracing any terrain feature like land
parcel, building or road on Google Earth
as kml file by on screen digitizing and
save it as an Auto CAD drawing in SLD99
coordinate system(using QGIS). This
means without going to field you can

digitized any terrain feature from Google
Earth and get it converted to SLD 99
CAD file (with QGIS) staying in your
office.

3. Opening AutoCAD drawing on
following data layers; Google image or
Google Map or Google hybrid or Open
street map or bing map without any
datum or file type conversion (in QGIS).

To experience above tasks one should have
certain knowledge about these two software
Google Earth and QGIS. It is sufficient
enough one hour to be familiar with Google
Earth and three hours for QGIS. Surveyors
as professionals why don’t try to be familiar
with these simple GIS software that has
come free to your doorstep with different kind
of open layer data. Following is an attempt to
aware all beginners about these two GIS
software.

3.0 Google Earth GIS interface and basic operations:

@ Google Earth

File Edi - ols Add Help
ST oot [ o
v Search (] S

Menu bar

¥ Places
- 0 Ss

ib I pracest

i b [VI8 mcpointdata

H Parliamentmap
+ 17 parliamant land
Sri Lamka Parliamant L|

i nnraru Dlaras
Qa3 4+ ¥
¥ Lavers Earth Gallery >
ks Primary Database o
> 1 vovager M
> @ ¥ Borders and Labels
- Places
b1 photos
- V)= Roads
> I8 3D Buildings
> 1@ 0cean
b C1%% weather
> D% Gallery
Global Awareness

Side bar

Description | Style, Color | View | Altitude

Sri Lamka Parliamant

Qle“earth
Q '
/%

alt 3518/t
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Zoom & Pan Tools

Property Window




Google Earth is a geographical information
system (web based) that was originally called
‘Earth Viewer 3D’ created by Kehole incorpo-
ration, a Central Intelligence Agency (CIA) of
USA funded company acquired by Google in
year 2004.

Main components of Google Earth are:

Menu Bar

Toolbars

Sidebar (Search, places, Layer)
Zoom, pan and Tolls

Once you open the Google Earth you can do
basic operations like zooming panning,
measuring distances, and finding places
(navigating) etc. very easily. Instead of these
basic operations you also can create vector
data layers as a kml file for any terrain feature
that you can identify on the image.

3.1 Procedure for creating
vector data layers as kml files.

1. Create your own folder in my places
location appeared in sidebar

2. Create a kml files by on screen
Digitizing terrain features in the created
folder

3. Save the created kml file folder in the
hard disk.

3.1.1 Simple Task to create a vector
data layer by on screen digitizing:
Create a kml file for the Sri Lanka
parliament land

Following are the steps to do it.

I. Open the Google earth and zoom
to view the land of Sri Lanka

Survey Journal 2016

parliament in good resolution

Il. Create folder named parliament in
the location ‘my places.” Select my
place then right mouse click then
click Add folder give the name
‘Parlimentmap’ to the folder under
name in the menu comes then OK.

lll. Select created folder and then
right mouse click onit and then click
‘Add polygon’ give the name ‘parlia-
ment land’ under the name of the
menu comes. In the middle type’
Parliament of Sri Lanka’ and move
the window little bit away to see the
parliament land clearly.

IV. Start digitizing and finish it and
press OK on the menu.

V. Right mouse click on the folder
Parlimentmap and select ‘save my
place as” and then save it in your
folder. Name it as ‘Mapparliment’ or
any name.

Thus you have created a kml file for
the land of Sri Lanka parliament.
Here the coordinate system is
WGS84. You can copy this to any
other computer and can be opened
on Google earth by just double
clicking it.

You can just open this kml file in QGIS
and then can be saved as dwg file
and coordinate system can be set
easily to SLD99 or kandawala Sri
Lanka.
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3.2 QGIS and Wonderful simple
GIS Operations

QGIS is a user friendly Open Source
Geographic Information System. This
runs on many platforms like Windows,
UNIX, Linux, Android etc. and supports
numerous Vector, raster and database
formats and functionalities. QGIS is a
software in which it brings all most every
open layers such as Google Earth
Image, Google map, Google Hybrid, in
to it as base maps. Also there are more
than 300 plug_in available for different
applications. Among those plugins ‘Open
layer’ plug in and ‘Survey calculation’
plug_ in are the versatile in our context.

Following are some interesting options
that you have to experience with QGIS.

@ Opening your CAD drawing

® Assigning coordinate system of your
CAD drawing to SLD99

® Save it as a Shape file
@ Convert your CAD drawing to KML

® You can open Google Earth in side
QGIS

® Then you can just overlay any CAD
drawing on Google image or Google
Hybrid

® By using the ‘Surveying Calculation’
plug in” you can do many survey
operations. Some of them are:

SurveyingCalculation {J's
To solve surveying calculations ..{1&

Tags: Survenyor Caloulation
Mone info: homepaos racher Qode regodlory
Sautha: (Digiom Kft,

Irestaled worsann: 0L1 (i CDodusants and
SettingsMesaboos| qpisdipython]plugre’ SurvengC sloulstion))
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® You can adjust any closed or open
traverse in QGIS

* Coordinate transformations:

¢ Orthogonal transformation:
at least two common points

e Affine transformation:
at least three common points

e 3rd order transformation:
at least ten common points

e 4th order transformation:
at least fifteen common points

« 5th order transformation:
at least twenty-one common points

* Plotting a survey plan with data stored
in electronic field book (file directly
comes from Total stations instruments).

%* Sub division of land parcels

® Down loading Google images

® Georeferencing images

® Various kind of spatial analysis.
3.2.1 Understanding the
QGIS User Interface

Once you open the QGIS you can see
its GUI containing followings

e Menu bar

e File menu

o Layer window

e Map Navigation
Some other Toolbars

o Manage layers

e Digitizing

e Label
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3.2.2 QGIS user interface

/ QGIS 28.6-Wien e=a1=l
Froject  Edit Layer Seftings Flugins Vector Raster Database Web Processing SurveyingCabculation  Help
D=8 2 40
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3.2.3 Types of Open layer data (other than Google Earth data) that can
be brought in to QGIS as background maps
Following five types of Open street data layers can be brought as base map layers on
to QGIS
# vﬂ| Frocessing Wﬂm Help
L}

Qo atreddiane

AR » B
OpenStreetMap

3 Google Maps b | OpenCycieMap

= Bing Maps ¥ OCM Landscape

& MapQuest » | OCM Public Transport

01 Apple Maps ’
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3.2.4 Types of Open Layer data (Google Earth data) that can be
brought into QGIS as background maps

Following five types of Google Earth data layers can be brought as base map
layers on to QGIS with open layer plug in.

I’ . ] - L =
. S |
Openl arpers Overvew
Terms of Service / About b i
P OpenStreetMap »
& Google Maps Google Prisical
= Bing Maps » Google Streets
= MapQuest » Google Hybnd
3 osM/Stamen » Google Satellite
1 Apple Maps »

4.0 Conclusion

Purpose of this article is to open an avenue for the awareness of some interesting func-
tions and operations of Google Earth and QGIS. With the description appeared here may
be sufficient to understand the way how work with Google Earth but it will not be sufficient
enough to understand the QGIS. Therefore we have already released a short and user
friendly training material to learn some essentials and fundamentals of Google Earth and
QGIS. We will send same copies to each DSOs and Div.SOs via Email. If someone
needs further clarification or help can contact me or Indika Welikann, Government
surveyor who works in GIS branch of SGO. His contact No. 0718585096. To install the
QGIS follow this Web link ‘www.qgis.org/site/forusers/download.html’and then download
the version 2.8.2 by ensuring the compatibility with OS.

Note:

KML:  Keyhole Markup Language is an XML grammar (like HTML in web browsers) and file format for modeling
and storing geographic features such as points, lines, images, polygons, and models for display in
Google Earth

Shape file: Open data format widely used in many GISs

Open Layer data: Raster or vector data that comes free (Google image, Google Map/Hybrid,
open Street Map layers, Bring Map, Apple Map)

Pseudo Mercator projection: is a UTM projection with 500km false easting from central meridian and 10000km
false northing from equator for south of the equator.
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