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1. Outline of the Project
1.1. Background and Objectives of the Project

The Republic of Kosovo (hereinafter referred to as Kosovo), which was once an autonomous province of
the Republic of Serbia, declared independence in 2008. It has an area of 10,887 km® and a population of
approx. 1.82 million (World Bank statistics 2013).

The Government of Kosovo is addressing various issues including the establishment of a legal system and
economic growth and is planning to formulate a master plan to develop the Spatial Plan of Kosovo for urban
and regional development and conservation of the natural environment. Therefore, the government is in
need of highly-reliable (1/25,000) national base maps for the formulation of such plan. However, the only
national base maps (1/25,000) that the government had at the commencement of this project were printed
maps created in the 1970s. In addition, the counterpart organization, KCA, has neither experience in creating
topographic maps nor sufficient engineers, equipment or budget for collecting accurate topographic
information.

The Government of Kosovo is also planning to introduce “E-Government” as part of the reform of public
administration. Its introduction will enable online provision of public and administrative services and various
types of information. Its introduction will also require the creation of digital topographic maps and GIS data
and the establishment of NSDI and a Geo-Portal.

The purposes of this project are to develop 1/25,000 digital topographic maps and fundamental GIS data,
which have a wide range of applicability, study ways to promote their utilization and enhance awareness of
the maps and data, and to transfer the relevant technologies to KCA. The outputs of this project shall be the
first step towards the solution of various problems faced by the Government of Kosovo.

The Project will be implemented for a period of approx. 20 months, from October 2013 to May
2015.

1.2. Project Purpose

The following purposes were adopted for the achievement of its objectives of the objectives

mentioned above.
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Project purpose:

Development of geo-spatial data*

Development of human resources (of KCA) to be engaged in geo-spatial

data-related work
Promotion of the utilization of geo-spatial data

\

o

Outputs:

*  1/25,000 digital topographic map
o 1/25,000-level GIS data

* Development of specifications necessary for the creation, revision and

provision of geo-spatial data
* Development of human resources relating to geo-spatial data

\

.

P

* Hereinafter, the combination of the digital topographic map and the GIS data will be referred to

1.3. P

roject Target Area

as “geo-spatial data”.

Figure 1-1 shows the original target area of the Project agreed during the Detailed Design

Survey. KCA and the Project Team agreed that the area indicated in Figure 1-2 should be the

target area in the discussion on specifications. The revised target area includes approx. 9,863 km®

of the territory of Kosovo (of its total land area of 10,887 km?).

The details of the discussion that led to the decision on the new target area are described in “[4]

Discussion on Specifications” in Chapter 2.2 Details of Project Implementation.
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1.4. Project Workflow

The workflow of the Project is as shown in Figure 1-3.
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Project Implementation Structure

The structures for the Project implementation on the Kosovo side and the Project Team are

shown in Figure 1-4.

Project implementation structure

Project Manager/

Chief Executive Technology Transfer
Officer, KCA (human resource

development)

Project Coordination Office F
Quality Control Unit I—
Administration Unit I—

| Cadastral Directorate r
Survey & Mapping Directorate F
Legal Directorate I—

Finance &Admin Directorate I—

IT Directorate F

Relevant agencies I-

Collaboration with Relevant Agencies/
Promotion of Utilization
Control Point Survey/ Field Verification
and Completion
Field Verification/
Field Completion 2
Aerial Triangulation/
Digital Plotting
-| Digital Compilation I
GIS Structurization/
Website Construction
-| Symbolization I
-| Discussions on Specifications I

Project Coordination/ Assistance to
Field Verification and Completion

1.6.

Figure 14

Project Implementation Structure

Composition of Project Team Members and their Responsibilities

The work details of each Project Team member are as shown in Table 1-1.
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Table 1-1 Work Details of Each Project Team Member
Name Responsibility Work details
Aklhlro Project Manager/ Overall management of the work (in the field and in Japan)
Sugita Technology Transfer
(human resource Formulation and overall review of technology transfer (human
development) resource development) plan
Planning Discussions with relevant agencies
Preparation for and holding of the utilization seminar
Preparation of reports as well as explanation and discussion on
the reports
Hisashi Mori | Collaboration with Discussions and technology transfer concerning promotion of the
Relevant Agencies/ utilization of outputs
Pr(.)r.notl.on of Contact for discussions and collaboration with relevant agencies
Utilization
Preparation for and holding of the utilization seminar
Preparation of reports as well as explanation and discussion on
the reports
Satoru Control Point Survey/ | Implementation and management of local subcontracting (field
Nishio Field Verification and | verification and field completion)
Completion Creation of manuals and technology transfer concerning control
point survey, field verification and field completion
Preparation of reports as well as explanation and discussion on
the reports
Takeo Field Verification and | Implementation and management of local subcontracting (field
Sugimoto Completion 2 verification and field completion)
Creation of manuals and technology transfer concerning field
verification and field completion
Preparation of reports as well as explanation and discussion on
the reports
Akira Ota Aerial Triangulation/ | Creation of manuals and technology transfer concerning aerial
Digital Plotting triangulation and digital plotting
Preparation of reports as well as explanation and discussion on
the reports
Kohei Isobe | Digital Compilation Creation of manuals and technology transfer concerning digital
compilation
Preparation of reports as well as explanation and discussion on
the reports
Zenichi GIS Structurization/ | Creation of manuals and technology transfer concerning GIS
Chiba Website Construction | structurization
Discussions on website utilization policy and website
construction
Preparation of reports as well as explanation and discussion on
the reports
Takashi Symbolization Creation of manuals and technology transfer concerning
Shimono symbolization
Preparation of reports as well as explanation and discussion on
the reports
Akira Discussions on Discussions on the specifications on the quality of outputs and
Nishimura Specifications map symbol rules

Preparation of reports as well as explanation and discussion on
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the reports

Kensuke
Kimura

Project Coordination/
Assistance to Field

Arrangements and coordination with parties in Japan and in
Kosovo

Verification and
Completion

Preparation for and holding of the utilization seminar

Assistance to field verification/field completion

Preparation of reports as well as explanation and discussion on
the reports
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Assignment Result of Project Team Members

1.7.

Table 1-2 shows the assignment result of the Project Team members.

Assignment Result of Project Team Members

Table 1-2
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1.8.  Outputs of the Project

Outputs of the Project are as follows:

1.8.1. Development of Geo-spatial Data
Table 1-3 Data List
Item Area/Quantity Remarks
1/25,000 topographic map data 9,863 km” 90 % of'the total land area of Kosovo
1/25,000 fundamental GIS data 9,863 km’
1/25,000 topographic maps in PDF 130 map sheets
Results of the field verification 1 set Results of the verification of the information on
topography, features, etc. and administrative
boundaries and names
1.8.2. Study Report
Table 14 List of Reports
Item Quantity Remarks
Study report Inception Report 5 copies in Japanese
15 copies in English
(including
digital data (in
Including 10 copies in English
PDF format)) to the Government of Kosovo
Progress Report 5 copies in Japanese
15 copies in English Including 10 copies in English
to the Government of Kosovo
Interim Report 5 copies in Japanese
15 copies in English Including 10 copies in English
to the Government of Kosovo
Draft Final Report

Main report

15 copies in English

Including 10 copies in English
to the Government of Kosovo

Summary

15 copies in English

Including 10 copies in English
to the Government of Kosovo

Summary in Japanese

5 copies in Japanese

Final Report

Main report

15 copies in English

Including 10 copies in English
to the Government of Kosovo

Summary

15 copies in English

Including 10 copies in English
to the Government of Kosovo

Summary in Japanese

10 copies in Japanese

Manuals 15 copies in English Including 10 copies in English
to the Government of Kosovo
Quality control report
Material for Outline of the Project 200 copies in English Including 150 copies to the

public relations

Electronic data

Government of Kosovo

Outline of the Project
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1.

8.3.  Technology Transfer

The figure below shows a general workflow for the creation of geo-spatial data. In the Project,

latest materials and equipment were used for the series of operations except for aerial photography

to transfer state-of-the-art technology.
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Figure 1-5 General Workflow for Creation of Geo-spatial Data

Because geo-spatial data are being created from the outputs of the aerial photography and aerial

triangulation available at KCA, new aerial photography or control point survey has not been performed

(although the technology transfer on the control point survey was implemented) in the Project.

Table 1-5 List of Implemented Technology Transfer Subjects

Content

Goal

Fieldwork

Control point
survey

Understanding of basic concept

GNSS survey planning and management

Leveling planning and management

Confirmation, understanding and evaluation of measurement and calculation
results

Finalization of survey results

Understanding of quality control and creation of quality control sheet

Creation of manuals

Field
verification

Understanding of the work in the pre-interpretation and the methods for the
analysis of existing reference materials and photo-interpretation

Understanding of the practical method of field verification

Understanding of how to organize the verification result

Understanding of the quality and accuracy control

Operation of handheld GPS devices

Creation of manuals

Field
completion

Method of identifying unclear/mismatching locations at the site

Compilation of the verified data

Understanding of quality control and creation of quality control sheet

Creation of manuals

Outline of the Project
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Content Goal
Basic operation of digital photogrammetry system (project file creation, data
import)
Basic processing of aerial photography images
Basic operation of software (tie point observation, GCP observation, adjustment
Aerial calculation)
triangulation | Confirmation, understanding and evaluation of adjustment calculation results
Advanced operation of software
Understanding of parameters and adjustment calculation results
Understanding of quality control and creation of quality control sheet
Creation of manuals
Basic operation of digital photogrammetry system (understanding the plotting
operations)
Basic operation of software
.. Advanced operation of software (detailed settings, etc.)
Digital :
plotting UnderstandTng of map symbols . . _
Understanding of capturing method in accordance with the contraction scale
Understanding of plane feature plotting/understanding of contour line plotting
Understanding of quality control and creation of quality control sheet
Creation of manuals
Basic operation of software (MicroStation and Bentley Map)
Entry of the data of annotations and administrative boundaries
o Adjustment of locations of features
= .
S Digital Data .cleamng
8 compilation Creation of p .olygor.l data o :
% Edge matching with existing topographic map data
Understanding of quality control and creation of quality control sheet
Creation of field completion forms
Creation of manuals
Verification of the confirmation results of field completion
Digital Un.de.:rstanding of the modification work based on map symbols and practical
. training
compilation : : : : : "
after field Understand%ng of the 1¥1$pect10n method of modified Flata and practical training
completion Understanding of quality control and creation of quality control sheet
Conversion to the data file to be provided for the subsequent process
Creation of manuals
Understanding of the GIS (understanding of standard data structures)
Data : :
L Basic operation of GIS software
struct}lrlzatlon Advanced operation of GIS software
Creation of P
Fundamental Proposals o‘n the ut1hzz.1t10n of GIS data . .
GIS data Understanding of quality control and creation of quality control sheet
Creation of manuals
Application Understanding of map adjustment
of symbols to | Understanding of symbolization method in accordance with contraction scale
topographic Basic operation of symbolization software
map data and | Advanced operation of symbolization software (detailed settings, etc.)
map Understanding of quality control and creation of quality control sheet
adjustment Creation of manuals

Outline of the Project
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1.8.4.

Promotion of Data Ultilization

The programs mentioned in the table below were held for the promotion of data utilization.

Table 1-6 List of Programs Held for Promotion of Data Utilization
Method Target Purposes
Questionnaire surveys Participants in the first seminar and Understanding of the current state of data

relevant agencies

utilization

Identification of potential users

Holding of seminars Relevant agencies, users of the Presentation of the project contents and
topographic map data and the output
fundamental GIS data, foreign donor Presentation of recommendations for, and
organizations and members of the press | cases of, the data utilization
Training for users by the | Engineers and experts of the relevant Provision of training and support on the
working group agencies methods and technologies for the data
utilization
Web-based delivery Users in Kosovo and around the world | Contribution to the promotion of
E-Government by disclosing the data
prepared in this Project, as well as
orthophotos and the data of existing maps
which had already been publicly
available (both in the raster data format)
1.9. Effects of the Project Implementation (What It Has Brought to the Counterparts)

1.9.1.

Accomplishment of the Development of Nationwide Geo-spatial Data

The 1/25,000 topographic maps created in the 1970°§ in the era of the former Yugoslavia had been used as

the national base maps, the basic data for national development, in Kosovo. Therefore, updating of

geo-spatial data and development of digital data had been expected in order to meet various data needs

including data use in GIS. The implementation of this Project has led to the establishment of the

foundation of the national development with the creation of the latest geo-spatial data of approx. 90 % of the

total land area of Kosovo.

1.9.2.

Technical Capacity to Create and Update Geo-spatial Data without External Assistance

Staff members of KCA have learned a series of basic technologies and methods required for the creation

12
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of geo-spatial data in the technology transfer. As a consequence, KCA is considered to be ready to create
geo-spatial data of the approx. 10 % of the total land area of Kosovo outside the project area which KCA
will have to create unassisted and thereafter update the data for change in the future. The Project Team
confirmed that KCA had submitted a request for the budget for the data creation and updating mentioned
above for the next fiscal year to its competent authority, MESP, in the discussion on the Draft Final Report.

1.9.3. Web-based Delivery

KCA has already established a system to provide cadastral data, small-scale topographic maps and
orthophotos through the Internet by launching its Geo-Portal. However, it has many limitations including
those on types of available data, methods of data utilization and range of the free data provision. The
geo-spatial data created in this Project are digital data and hence versatile. If these data are made freely
available on the existing Geo-Portal, utilization of geo-spatial data which has been until now mostly limited
to staff members in technical positions in governmental organizations will be dramatically extended. The
delivery of topographic map data in the raster format is planned for the time being after the completion of the

Project.

1.9.4. Trigger to Expand Data Utilization Extensively in Development and Conservation of the
National Land

The Geo-spatial Data Utilization Working Group was launched for the effective utilization of the output

data and promotion of data utilization after the commencement of the Project. Implementation of training for

geo-spatial data users was one of the activities undertaken by the group. It is hoped that the implementation

of this training increases the demand for the data and serves as a trigger to promote information exchange

among the relevant agencies and data utilization in a wide range of areas.

1.9.5. Training in Japan

During the approx. two-week Training in Japan, the three participants visited relevant agencies, including
the Geospatial Information Authority of Japan, an agency administering surveying and mapping in Japan
and consultancy firms. They also visited the Japan Aerospace Exploration Agency (JAXA), with the
possibility of using satellite imagery for developing geo-spatial data taken into consideration. They learned
the difference in the roles of their respective duties in the administration of map- and mapping-related affairs
in Kosovo and Japan, new technologies and the legal system for creation and utilization of geo-spatial data
in Japan. They expressed a strong will to utilize what they had learned in the Training in Japan for the
development of standards for surveying and mapping, a system for operating geo-spatial databases and laws

related to geo-spatial data in their country after their return.

Outline of the Project
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1.9.6. Potential Cases for Data Utilization

It is considered that the 1/25,000 geo-spatial data created in this Project can be effectively utilized in the
formulation of master plans covering the entire territory of the country and ecosystem-based guidelines for
natural environmental conservation. Potential use of the National Spatial Data Infrastructure (NSDI),
which can be developed in future, is expected in the following examples.

a Spatial Plan of Kosovo

A. Basic Concept for Urban Development

Master plans for urban development and landscape conservation/improvement at the regional level are
required for the formulation of guidelines for appropriate demarcation of urban areas (of residential,
commercial and industrial areas, areas for public facilities, etc.), selection of areas available for development,
disaster risk reduction and environmental conservation on the basis of the projections of the population,
commercial sales and industrial production. The 1/25,000 geo-spatial data can be effectively utilized for

the formulation of these master plans.

B. Basic Concept for Agricultural Development

Assessment of land resources at the national level is indispensable for conservation and new development
of agricultural land. The 1/25,000 geo-spatial data created in this Project are suitable for general
classification of topography required for the assessment. Information at the level appropriate (neither too
detailed nor too general) for the analysis from the viewpoint of river-system management can be derived
from the data. Therefore, the output of this Project can be utilized as basic information justifying the basic

concept included in the Spatial Plan.

C. Concept for the Trunk Road Network

For the areas where functional skeletal roads have not been sufficiently developed, it is recommended to
formulate master plans for layout of a trunk road network in which the existing roads are classified into trunk
and semi-trunk road networks and the projected road traffic volume is appropriately allocated to these
networks. The 1/25,000 geo-spatial data can be utilized as a source of information for the study on the
current road conditions and roadside land usage and the projection of traffic volume required for the

formulation of the master plans.

D. Basic Concept for Natural Environmental Conservation and Disaster Risk Management

(1) Formulation of the Basic Policy on Disaster Risk Management

It is possible to forecast and evaluate the occurrence of landslides and expansion of soil erosion and use

the result of the forecast and evaluation for the conservation and the maintenance and improvement of

Outline of the Project
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productivity of land by assessing the possibility of occurrence of disasters by overlaying various data
including those on meteorological conditions, topography, land use, vegetation cover and river systems on
the geo-spatial data. It is also possible to formulate a basic plan for disaster risk management with the
formulation of regional master plans for flood control measures and the simulation of the expansion and
scale of areas affected by river flooding based on the data on land use and habitable areas in river basins and

accurate data on public facilities.

(2) Formulation of Guidelines for the Conservation of the Natural Environment and Cultural

Assets
The 1/25,000 topographic map data can be utilized as useful information for the formulation of a master
plan for environmental conservation, etc. which includes conservation of forests and bio-diversity for the
conservation of ecosystem and designation and review of environmental conservation areas at the national

level and assessment of hot spots for protection and utilization of cultural assets.

Outline of the Project
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2. Details of Project Implementation
2.1. Project Workflow

The overall workflow of this Project is shown in the figure below.
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Figure 2-1 Project Workflow
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2.2. Details of Project Implementation

The details of the work implemented in this Project are described by work component in the following.

[1] Collection, Organization and Analysis of Relevant Materials/Information (Work in Japan)

Reference materials and information relevant to the Project available in Japan were obtained
and analyzed. The result of the analysis was used for the development of clearly-defined basic
policies for the Project implementation and in a study on survey plan and methods, methods of
technology transfer, subjects and details of the survey, subjects and details of the technology

transfer and implementation structure and schedule.

[2] Preparation of Inception Report (Work in Japan)

The result of [1] mentioned above was used in the preparation of the Inception Report. The

report describes the following:
® Objectives of the Project

Project purposes
Basic policies for Project implementation
Details and methods of Project implementation
Technology transfer
Materials and equipment necessary for the technology transfer
Outputs

Project implementation structure

Personnel plan of the Project Team

Representatives of JICA (Infrastructure and Peacebuilding Department and Middle East and
Europe Department), JICA Balkan Office, the Ministry of Land, Infrastructure, Transport and
Tourism of Japan, the Geospatial Information Authority of Japan and the Project Team had a
teleconference on the Report on October 10, 2013, and approved the basic policies for the project

implementation.

[3] Explanation and Discussion on the Inception Report (Work in Kosovo)

The Inception Report was explained to KCA to discuss the policies, details and cooperation
structure with respect to the implementation of the Project. The contents of discussion in the
meeting were compiled in the minutes of the meeting, which were approved by both parties.

Six staff members of KCA and five Project Team members listed in Table 2-1 participated in
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the explanation and discussion meeting held on November 1, 2013, in the conference room of

KCA.

Table 2-1 Participants of Explanation and Discussion Meeting on the Inception Report
Name Position
KCA
1 | Dr. Murat Meha Chief Executive Officer

Mr. Muzafer Caka Head of Project Coordination Office

Mr. Avni Rrustemi GIS and Mapping Expert

2
3
4 | Mr. Mentor Kosumi Measurement Expert
5
6

Mr. Amir Regica GIS Expert
Mr. Esat Xani GIS Expert
Project Team
7 | Mr. Akihiro Sugita Project Manager / Technology Transfer (Human Resources Development)
Planning
8 | Mr. Hisashi Mori Collaboration with Relevant Agencies / Promotion of Utilization

9 | Mr. Akira Nishimura | Discussion on Specification

10 | Mr. Kensuke Kimura | Project Coordination / Assistance to Field Verification and Completion

11 | Ms. Lorika HISARI Interpreter

Figure 2-2 Explanation and Discussion on the Inception Report
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[ 4] Discussion on Specifications (Work in Kosovo)

A decision on the survey criteria to be applied to 1/25,000 digital topographic maps to be
created, map sheet size and division of the digital topographic maps and map symbol regulations

of 1/25,000 digital topographic maps was made in the discussion with KCA.

(1) Discussion on Survey Criteria

Discussion was held with KCA on the survey criteria, which were the most fundamental
specifications for the 1/25,000 digital topographic maps to be created, at the start of the survey
in October 2013. The four staff members of KCA listed below participated in the discussions:

> Mr. Avni Rrustemi
> Mr. Mentor Kosumi
> Mr. Amir Regica

> Mr. Esat Xani

Since various survey results owned by KCA had been created with certain survey criteria, it
was agreed in the discussion to use the same criteria. The precise values adopted in the survey
criteria were reexamined in the discussions and decided as follows:

® Geodetic datum: EUREF (ETRS89)

® Reference ellipsoid: GRS-80
Semi-major axis a =6378137.00 m

Flattening f=1/298.257222101

® Projection method: Transverse Mercator (TM)

® Plane coordinate system: Central meridian 21°E
Latitude of Origin 0°N (Equator)
Zone width 3° (in the longitudinal direction)
Scale factor at Origin 0.9999

False easting at Origin Y =7,500,000.00 m
False northing at Origin X =0.00 m
® Height standard: Height standard based on the mean sea level of the Adriatic
Sea
Representatives of KCA and the Project Team put their signatures on an agreement on the

values adopted in the survey criteria as proof of the final confirmation of the criteria.

Details of Project Implementation

19



Human Resource Development Project on Geo-Spatial Information of Kosovo
Final Report

@

Discussion on the Map Sheet Size and Division of Digital Topographic Maps

A discussion was held as follows on the map sheet size and division of the 1/25,000 digital

topographic maps to be created.

1) Subjects of the Discussion
KCA owns 1/25,000 topographic maps created in the Yugoslavia era (created in 1970,
updated in 1979). They were created with sheet size and division defined by certain rules.
The subjects of the discussion were map sheet size, division and names to be used in the

creation of 1/25,000 digital topographic maps.

2) Discussion on Map Sheet Size and Division

Discussion on the two subjects was held in November 2013 and January 2014. The four
KCA staff members who had participated in the discussions on the survey criteria
participated in this discussion.

In the beginning of the discussion, preference was given to the adoption of the map sheet
size (7 30” x 7°30”) and division and the numbering system (system for giving map sheet
numbers) adopted in the Yugoslavia era, because a neighboring country had used the same
old rules for the creation of digital topographic maps at the same scale in the recent past.

However, as the adoption of the global standards is the recent trend, it was decided to adopt
the international map sheet size of topographic maps at the scale concerned and the rules of

map sheet division based on the map sheet size.

3) Adopted Map Sheet Size and Division
The map sheet size and division mentioned below, which complied with the international
rules, were determined for 1/25,000 digital topographic maps to be created.
® Map sheet size: 7 30” (longitude) x 5 00” (latitude) (approx. 10 km x 9.2
km)
® Map sheet division: Division compliant with the international rules based on the
above-mentioned map sheet size
® Map sheet numbers: Allocation of map sheet numbers in compliance with the
international rules
® Map sheet names:  An identification name of each map sheet shall be a name of

a principal location in an area on the map sheet concern selected by KCA

4) Change in the Topographic Mapping Area with the Adoption of the New Map Sheet
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Size and Division
As the new map sheet size and division had been adopted, a review was conducted and a
discussion was held on a new topographic mapping area. The change in the mapping area
was carried out in such a way that the predetermined size of the mapping area was maintained
and all the topography and features to be created on all the map sheets to be created could be
expressed on them.
The two parties approved the topographic mapping area after the final change with their

representatives putting their signatures on an agreement on the final mapping area.

3) Discussion on Map Symbol Regulations of 1/25,000 Digital Topographic Maps
Photogrammetry is to be used for the creation of 1/25,000 digital topographic maps in the
Project. Map symbol regulations applicable to maps at the scale level concerned are required
for the creation of these maps. Although KCA has possessed analog topographic maps at the
same scale, it has not had map symbol regulations of the map at the scale concerned.
Therefore, a discussion was held on new map symbol regulations of 1/25,000 digital
topographic maps and the new rules were created in the discussion.
1) Purpose and Creation of the Map Symbol Regulations of Topographic Maps
a. Purpose
To create map symbol regulations to be applied to the 1/25,000 digital topographic
maps to be created
b. Preparation
Kosovo used to be a part of Yugoslavia. In the Yugoslavia era, 1/25,000 topographic
maps were widely used in Kosovo. KCA has maintained close cooperative relationships
with surveying institutions in neighboring countries (Macedonia and Montenegro).
Because of these facts, draft map symbol regulations of 1/25,000 digital topographic maps
of Kosovo with structures and elements required for map symbol regulations were
prepared with the regulations of 1/25,000 topographic maps of the Yugoslavia era and
those of the 1/25,000 digital topographic maps prepared recently in the neighboring

countries used as reference materials.

2) Composition of the Map Symbol Regulations of Topographic Maps
The prepared draft map symbol regulations were composed of the contents mentioned
below so that the data created in accordance with the map symbol rules could be used

effectively in various areas.
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a. Structure of the Map Symbol Regulations
Topography and features to be expressed on topographic maps (topography and feature
data to be constructed in a geo-spatial database) are classified by Feature Class and Data
Class in accordance with their geo-spatial characteristics. In this structure, each
topography/feature is located under an appropriate data class.
b. Elements of the Map Symbol Regulations
Elements of the map symbol regulations are composed of topography and features to be
expressed on topographic maps and the following information that all of them should
have.
- Names of future classes
- Names of data classes
- Names of topography/features
- Code numbers
- Data formats
- Definitions of topography/features
- Capturing standards for topography/features
- Method of capturing topography/feature information

- Map symbols of topography/features

3) Subjects of the Discussion on Creation of Map Symbol Regulations of Topographic
Maps
Selection of topography and features to be expressed on topographic maps in accordance
with the prepared map symbol regulations and structure and items and details of the elements
of the map symbol regulations were selected as the subjects of the discussion on creation of

the map symbol regulations.

4) Discussion on Creation of Map Symbol Regulations of Topographic Maps
The discussion on the creation of map symbol regulations was held in January and February
2014.
a. Participants in the Discussion
The four KCA staff members who had participated in the discussion on the survey
criteria participated in this discussion.
b. Course of the Discussion
The following steps were followed in the discussion:

Step 1: The concept of elements which topography and features to be expressed on
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topographic maps should have as required by the map symbol regulations was
explained.

Step 2:  Relevance of expressing each topography or feature on a 1/25,000 digital
topographic map was examined starting from the first topography/feature in
Feature Class 1 - Data Class 1 in the prepared draft regulations. The result of
the examination was used for the selection of topography and features to be
expressed on maps. Names and definitions of selected topography and
features were discussed and determined. In principle, names and definitions
of all topography and features to be expressed on topographic maps had been
determined in this step.

Step 3:  Standards for expression of topography and features to be expressed on maps
(standards for spatial sizes of topography and features to be expressed and
importance of their expression on maps) and methods of capturing topography
and feature information (a method to capture information proving existence of
topography and features concerned and a method to capture them as digital
data) were discussed and determined.

Step 4: Symbols to express topography and features to be expressed on topographic
maps and their data types were discussed and determined. In the discussion
on the symbols, their shapes, sizes and color tones were determined and data
types were determined with characteristics of symbols taken into
consideration.

There were cases where discussion had gone backward to a previous step for some

topography and features.

5) Created Map Symbol Regulations of Digital Topographic Maps
The first draft of the map symbol regulations of 1/25,000 digital topographic maps was
created in April 2014 through the steps mentioned above. The outline of the created map

symbol regulations is as follows:

Feature class: 9
Data class: 34

Total number of topography/features: 155 (including 25 annotations)

Since then, several discussions have been held with KCA on the regulations until the final version

mentioned below was adopted in January 2015.
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Feature class: 9
Data class: 34

Total number of topography/features: 158 (including 28 annotations)

6) Discussion on Marginal Information on Digital Topographic Maps
In the discussion on the marginal information on printout digital topographic maps, the
following matters were discussed and determined:
- Items to be printed in the marginal information
- Locations of printing and designs of items to be printed
The four KCA staff members who had participated in the discussion on the survey criteria

participated in this discussion.

a. Items to be printed in the marginal information
Items to be printed in the marginal information were discussed and determined with the

existing 1/25,000 analog topographic maps of Kosovo and printout topographic maps at

the same scale of the neighboring countries used as reference materials.

Figure 2-3 Scenes from Discussion on Specifications

The main items determined to be printed in the marginal information are as follows:
*  Map sheet name and number and names of adjacent map sheets
*  Coordinate values at the corners, grid and grid coordinate values

*  Scale bar

*  Survey criteria, legend of map symbols, history of map sheet revision

b. Locations of printing and designs of items to be printed

Locations of printing and design of items to be printed were discussed and determined
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with the designs of printout topographic maps of the neighboring countries used as main

reference materials.

Prishtina
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Figure 24 Marginal Information (Final version)

[S] Collection and Organization of Existing Materials (Work in Kosovo)

Various data in possession of KCA were obtained. The main data sets among the obtained are

mentioned below. The total size of the obtained data was approx. 9 TB (terabytes).

® Data of the aerial photographs taken in 2004 and orthophoto data and results of aerial

triangulation

® Data of the aerial photographs taken in 2009 and orthophoto data and results of aerial

triangulation
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® Data of the aerial photographs taken in 2012 and 2013 and orthophoto data and results of
aerial triangulation

® Scan data of various types of existing maps (at the scales of 1/25,000, 1/50,000, 1/100,000,
etc.)

® Others

[ 6] Survey on Current Environment for Website Construction (Work in Japan/Kosovo)

A website to transmit geo-spatial data, “Geo-Portal,” has already been constructed within the
website of KCA. A survey and activities were conducted for the addition of topographic map

data to be created in this Project to the website.

(1) Outline of Geo-Portal

Geo-Portal was constructed in May 2013 with assistance from the Norwegian national survey
institution, the Norwegian Mapping Authority (Statens Karverk). A private Croatian company
developed software for this website.

Its main functions include browsing, printing, measurement, input, search, downloading and
uploading of geo-spatial data and user management (including user*s authorization). In other
words, software for most of the functions required for a portal has been developed. As the GML
format is used for downloading and uploading of vector geo-spatial data and the GeoTiFF
format is used for downloading and uploading of shape files and raster data of geo-spatial data,
both vector and raster data can be added to the website. Therefore, there is no need for
customization of the website for registration of topographic maps. However, since symbology of
map symbols, line types, etc. has not been fully developed, creation of symbology is required
for efficient browsing of vector data. Styled Layer Descriptor (SLD) of Open GIS® is
followed for the types of symbology of polygons, lines and points. The main contents and
functions of SLD are as follows:

Point: Selection among 0, 0, A, ¥t, X, etc.
Setting of colors, outlines, degrees of transparency, sizes, angles, etc.

Label setting, filtering (attributes, scale)

Line: Colors, line types (solid/broken/dotted lines), line widths, degrees of
transparency

Label setting, filtering (attributes, scale)

Polygon: Setting of colors, outlines (solid/broken/dotted lines), degrees of

transparency, etc.

Label setting, filtering (attributes, scale)
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Since SLD does not support annotations, they are to be expressed as labels of point data.

The data created in the “Project on Support to the Civil Registration Agency and Unified
Address System” implemented in KCA with assistance from the EU have been stored on the
website and data such as those created in the “Cadastral Map” project of Finland are to be stored
on the website.
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Figure 2-5 Geo-Portal of KCA

(2) Operational Status of Geo-Portal

No significant problem seems to have occurred with regard to the operation of the website in
its first year of operation, with exception of minor operational problems. The major
geo-spatial information contents registered at the website include:

1) Orthophotos,

2) Raster data of topographic maps (created in the Yugoslavia era),

3) Elevation maps,

4) Cadastral zones,

5) Administrative boundaries and names of local governments and villages,

6) Addresses

7) Road network, and

8) Others

(3) Operating Condition of the Hardware
Geo-Portal is being operated on the equipment which had been owned by KCA before the
construction of the portal. This single-case rack-mount server is being used not only for the

operation of Geo-Portal but also in other projects and as a print server and a data server (of
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orthophotos and original aerial photo data created in the past). Its major component elements

as of January 2014 were eight blades, which had a total storage capacity of approx. 36 TB.

Blade (CPU, memory, etc.) Hard disks Vacant space

Figure 2-6 Condition of Hardware

(4) Relationship with NSII
The NSII Law has not been enacted. It is still at the stage of a bill. It appears that, if this
bill is enacted, Geo-Portal of KCA will be the platform of NSII.  Article 9 of the bill stipulates
that KCA shall take responsibility of construction, development and maintenance of the NSII
Geo-Portal. It will be possible to browse all data once the construction of NSII has been
completed. However, it is assumed that fees will be charged for downloading some data and

downloading of such data as cadastral maps will be restricted.
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Figure 2-7 Diagram of Interactions between KCA and NSII
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(5) Transmission of Topographic Map Data
As of September 2014, KCA had installed or was planning to install the additional equipment of its
Geo-Portal. Therefore, there is no longer the need for procurement of equipment for the installation of
additional hard disks by JICA which was discussed in March 2014. Under such circumstances, KCA
and the Project Team agreed on the policies mentioned below for the provision of the topographic map
data.
Digital topographic map data shall be transmitted from the Geo-Portal of KCA.
KCA shall prepare disk space for digital topographic map data in its Geo-Portal.
Digital topographic map data shall be transmitted as raster data. However, KCA shall enter
vector data if the need for the entry of such data arises.
®  After the completion of the Project, KCA shall enter (upload) the digital topographic map data to
the KCA Geo-Portal.

Figure 2-8 Interview with KCA Staff Members

[7] Verification and Preparation of Images, etc. (Work in Kosovo/Work in Japan)

The aerial photographic data and results of the aerial triangulation obtained from KCA were
used for the verification of their accuracy for their use in the creation of geo-spatial data in this
Project.

The aerial photographic data derived from the photographs taken in 2004, 2009, 2012 and 2013

were obtained. However, the verification was not conducted on the photographs taken in 2004,
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because they were not to be used for the data creation of the target area. The accuracy
verification revealed that there was no problem in using the data concerned in this Project.

Figure 2-9 shows the locations of the image data obtained from KCA by year of photography.
Images taken in 2013, 2012 and 2009 are indicated in red, green and blue, respectively.

“¥1. " & Legend
SH E o : [ rroject Area
‘ ~, * Photo in 2013
0 s,98 - 207 30 a0 ) ‘ Photo in 2012
- 5% [ s » s *  Photo in 2009
Figure 2-9 Locations of the Images by Year of Photography

[ 8] Subcontracting of Field Verification and Field Completion (Work in Kosovo)

The field verification and field completion were implemented by a local subcontractor as
described in the original plan. Before the tender for the selection of the local subcontractor, a
discussion was held with KCA on the work to be subcontracted and the three private companies
mentioned below which were considered capable of completing the work concerned in the
stipulated study area within the stipulated work period were shortlisted for the tender.

Invitation to Tender delivered to: Consulting EA
GM Architecture
CADCOM sh.p.k.
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A general competitive bid with the three designated companies mentioned above was implemented for the
selection of the local subcontractor (of the field verification and field completion). CADCOM sh.p.k. was
selected as the subcontractor in the bid in which the number of full-time engineers, quantity of
equipment owned, business experience and price were used as the selection criteria and was

awarded the contract.

[9] Participation in ODA Seminar (Work in Kosovo)

JICA Balkan Office hosted ODA Seminar at Swiss Diamond Hotel in Pristina on February 5,
2014. The Chief Executive Officer, Dr. Meha, and Mr. Avni of KCA participated in the seminar
as presenters. They explained the current state of KCA and the details of the implementation of

this Project to other participants from relevant agencies as an effort to inform them of the Project.

Figure 2-10 Chief Executive Officer, Dr. Meha, (right) and Mr. Avni (left) Making

Presentations

[10] Preparation of Progress Report (Work in Japan)

With respect to the work details and technology transfer carried out after the preparation of the
Inception Report, a Progress Report describing the progress, the future plan and others was
created.

JICA (Infrastructure and Peacebuilding Department and Middle East and Europe Department),
JICA Balkan Office and the Project Team had a teleconference on May 20, 2014 and confirmed the progress,
schedule in future of the Project and others using this Report.
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[11]

Field Verification (Work in Kosovo)

In the field verification, information required for capturing topography and features defined as

those to be expressed on digital topographic maps in the map symbol regulations (first draft) in the

digital plotting was captured. Orthophotos printed by map sheet area were used in the work.

(1) Purpose

The purpose of the work was to acquire information required for capturing topography and

features defined as those to be expressed on digital topographic maps in the map symbol

regulations in the digital plotting from the field verification and obtained reference materials.

(2) Implementation Period

The field verification was conducted in a 43-day period between Tuesday, April 22, 2014 and

Tuesday, June 3,2014. The detailed schedule of the major components of the work was as follows:

Field verification by the subcontractor: April 23 — June 2, 2014

Field survey for the inspection of the field verification by the project members: April 30 — May 23,
2014

Field verification for the preparation of the Photo-interpretation Handbook: April 30 — May 23,
2014

Collection of reference materials: April 25 — June 2, 2014

(3) Implementation Structure

The engineers of the Kosovo side (those of the subcontractor and KCA) and the project members

mentioned below participated in the field verification.

Project members

Mr. Satoru Nishio

Mr. Takeo Sugimoto

KCA engineers

Mr. Avni Rrustemi
Mr. Mentor Kosumi
Mr. Amir Regica
Mr. Esat Xani
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- Engineers of the subcontractor (CADCOM sh.p.k.)

Table 2-2 List of Engineers of the Subcontractor

No. Name and Surname Assigned Position

1 Mr. Xhelal Canziba Manager

2 Mr. Ramiz Berisha Expert of Geodesy

3 Mr. Selajdin Haxhimurati Expert of Geodesy

4 Mr. Muharrem Metbala Technician of Geodesy

5 Mr. Betim Canziba Technician of Geodesy

6 Mr. Armend Metbala Technician of Geodesy

7 Mr. Fatos Gashi BSc. of Geodesy

8 Mr. Labinot Ademi Technician of Geodesy

9 Mr. Astrit Gashi Technician of Geodesy
10 Mr. Genc Doda Technician of Geodesy
11 Mr. Agon Blakaj Technician of Geodesy
12 Mr. Durim Canziba Expert for data processing
13 Mr. Elvis Canziba Expert for data processing

(4) Details of the Implementation

The field verification was implemented following the flowchart shown below. The technology

transfer on the field verification to the engineers of KCA was implemented in the form of OJT while the

field verification was being implemented.
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A. Preparation

A-1 Preparation of materials and equipment

-2 Preparation of map symbol regulations for
the field verification

A-3 Discussion with the subcontractor

v v
B. Field verification by the C. Creation of the Photo-interpretation
subcontractor Handbook

B-1 Field verification (of features, topography

(and vegetation) C-1 Field verification for the preparation

of the handbook

B-2 Capturing and digitization of annotation
data

C-2 Compilation of the handbook

B-3 Collection of relevant documents and data

B4 Inspection by the project members

'

D. Compilation of the result of the field verification

Figure 2-11 Flowchart of Field Verification

A Preparation

Preparation was made before the field verification for its smooth implementation as follows.

A-1  Preparation of materials and equipment
The Project Team clipped the field verification forms prepared with the orthophotos provided by
KCA and the existing 1/25,000 topographic maps also provided by KCA by map sheet area in Japan.
The clipped forms and maps were printed out with water-resistant pigmented ink to reduce the damage
caused by rainwater. The field verification forms were printed on pieces of water-resistant paper.
The materials mentioned below were prepared for the field verification and leased to the
subcontractor by the Project Team.

® 1/25,000-scale field identification forms (prepared by clipping the orthophotos by map sheet
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area): a set of 130 sheets

®  Existing 1/25,000 topographic maps (prepared by clipping the maps by map sheet area): a set of
130 sheets

The major materials and equipment prepared by the subcontractor were:

- Waterresistant ball-point pens (in four colors, red, blue, green and black) and mechanical pencils

- Triangular scales and rulers

- Drawing boards

- Digital cameras with GPS

- Handheld GPS devices

- Safety vests

A-2 Preparation of map symbol regulations for the field verification
The project members in charge of the field verification identified unclear points in the map symbol
regulations (first draft) created jointly by KCA and the Project Team before the field verification and
prepared the map symbol regulations (first draft) for the field verification.
Meanwhile, the Albanian version of the map symbol regulations (first draft) created by KCA
engineers was provided to the subcontractor before the field verification to improve the level of the

understanding of the map symbols of its engineers.

A-3  Discussion with the subcontractor

The Project Team requested submission of a work implementation plan via e-mail to the
subcontractor, CADCOM sh.p.k., before the field verification. The team instructed the subcontractor to
include the information on the quantities of the equipment to be used and available vehicles in the plan
for the supervision of the detailed schedule of the work, in addition to the work schedule, personnel
assignment plan and safety measures.

The project members in charge of the field verification arrived in Kosovo on April 22, 2014.  On the
following day, they had a meeting with the subcontractor and KCA. The participants in the meeting
confirmed and discussed each component of the work using the submitted work implementation plan.
The project members examined the work management plan of the subcontractor and pointed out the
problems in the plan to the subcontractor before the field verification for the establishment of a work
structure as sound as possible for safe and smooth execution.

On April 24, a trial of the field verification was carried out in a suburb of Pristina and the project
members and the engineers of KCA and the subcontractor confirmed exactly what types of data should
be captured in the actual field verification. On both days, all the 13 engineers of the subcontractor in

the list mentioned above participated in the entire work.
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The details of the discussion on April 23 were as follows:

Details of the work
It was decided that the field verification by the subcontractor was to be conducted with six groups of
two engineers (and seven groups with two additional engineers in the latter half). Each group was to
use one vehicle. Annotation data were to be digitized in the night of the day on which they returned

from the field verification in order to prevent erroneous entry of the verified data.

Schedule control
In order to control the progress of the work precisely, the project members requested the
subcontractor to submit a progress report every Monday after the work had begun.  The information in

the progress reports was shared with KCA for the technology transfer on the schedule control.

Quality control
The project members shared the same standards for the field verification with the engineers of the
subcontractor and KCA by providing them with detailed explanation of the field verification methods.
A trial field verification was also conducted to reduce individual differences in the verification result.
In addition, the project members informed the engineers of the subcontractor that they should inspect
the field verification work without prior notice, as an effort to improve the quality of the work of the
subcontractor. The details of the inspection are described below in “B-4 Inspection by the Project
Members.”
The project members instructed the engineers of the subcontractor to confirm the settings of the
equipment to be used (such as handheld GPS devices) to prevent inadvertent mistakes deriving from,

for example, using the wrong coordinate systems when using them in the work.

Safety control

As it had been confirmed that the subcontractor did not have sufficient awareness to safety control,
the project members instructed them to establish systems of safety control and communication at the
time of emergency.  As the work schedule submitted by the subcontractor had no off-days, the project
members asked them to prepare a reasonable and sound work schedule and made sure that they should
not work on Sundays.

All the engineers working in the field verification were urged to wear the safety vests as they often
worked on a road and also were requested to carry the ID cards for identification.

In order to ensure the security of the workers in the residential area of the Serbians in the north, in

particular, the project members asked the subcontractor and KCA to make an arrangement with the
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local KCA offices for cooperation in the work. As the residents in this area spoke Serbian, the
cooperation of the staff members of those offices (i.e. their presence at verification sites) was expected

to lead to the improvement in the quality of the work.

Figure 2-12 Discussion with the Subcontractor and Demonstration of Field Verification

B Field verification by the subcontractor
All the subjects to be verified were classified into those to be verified 1) in the “field verification,” 2)
with “collection of reference materials” and 3) with the “photo-interpretation by operators” in
accordance with the map symbol regulations (first draft) created in the preceding steps. The project
members and the staff of KCA created the classification (first draft) jointly.
The members informed the subcontractor of the contents of the draft classification and finalized it

after having examined it for any problems before the field verification.

B-1 Field verification (of features, topography (and vegetation))

The implementation of the verification 1) in “the field verification” and 2) with “collection of
reference materials,” among the three types of the verification mentioned above, was subcontracted.
In principle, the implementation of the field verification was entrusted to the subcontractor. See Table
2-3 in “B-3 Collection of relevant documents and data” for the collection of reference materials.

All the features and topography to be verified at their locations have been verified at the locations in
the subcontracted work. All the topography and features, except for those which “can be clearly
interpreted by an operator at the steps of photo-interpretation and plotting” as specified in the
classification in the map symbol regulations, (or, all the topography and features classified as the
subjects of field verification in the capturing standards in the map symbol regulations (first draft)) were
to be the subjects of the field verification. In the case of public facilities, their exact positional data and
data to be used as annotations such as their names, if such annotation data were required, were verified.

The engineers of the subcontractors were to use the digital camera with GPS functions and the
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handheld GPS devices effectively in the verification and, if they were not sure what to verify for a
certain verification subject, they were to ask the project members or the engineers of KCA the details of
the verification of the subject concerned.

All the findings in the field verification were recorded on the field verification forms. The

annotation data collected in the field were entered in Microsoft Excel files.

B-2 Capturing and digitization of annotations data

Locations of all topography and features whose annotation data had been captured in the field
verification and from reference materials were clearly marked on field verification forms and the details
of the data were entered in the entry forms.

Names of rivers, mountains and other topographic features and names of large buildings which could
serve as landmarks were captured as annotation data.

Digitization of the annotation data was conducted using PCs in the office.  In principle, the engineer
who had carried out the field verification was to enter the data captured in the verification in a computer

file.

Figure 2-13 Office of CADCOM sh.p.k. and Verification of Digitization of Annotation Data

B-3 Collection of relevant documents and data

The original plan was that the subcontractor was to take the lead in the collection of reference
materials. However, it was realized later that many of the data to be displayed on topographic maps
(e.g. those of administrative boundaries) are considered almost as national secrets and that, thus, it was
impossible to acquire the data in the subcontractor-led operation. Therefore, most of the data were
collected by the staff members of KCA and the project members. Table 2-3 shows the collected
documents and data. KCA provided the subcontractor with the documents and data which were
considered useful as reference materials in the field verification among the collected ones in the initial

stage of the field verification.
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Table 2-3 List of Collected Documents and Data
Date of Document or
Collected documents/data Source collection digital data Notes
. Received the data

State boundary KCA October 2014 Digital data updated in October
National park KCA April 2014 Digital data
1% and 2™ order geodetic control . .
point, GNSS — KOPOS KCA April 2014 Digital data

Transportation Road . .
Road category Department April 2014 Digital data

A diagram of the

Kosovo Ener network of high

High tension power line Corporation &y April 2014 Document tension power lines at
P the voltage of 110kV
or above

Name of municipalities Kosovo Statistic April 2014 Digital data

Agency
Trigonometric point (church,
mosque, meteorological station, KCA July 2014 Digital data
antenna, chimney)
State boundary pillar KCA August 2014 Digital data

The project members processed the data on the state boundary, national parks, geodetic control points,

B4

roads, high tension power lines and the names of municipalities with close examination of the digital
data and selection of annotation data during their stay in Kosovo since they had managed to obtain the
data on these subjects by June 2.  Although the data on the trigonometric points and state boundary
pillars were not available to the project members during their stay in Kosovo, all the data mentioned in

the list above became available by the end of the field completion on October 31.

Inspection by the project members
In order to control the quality of the subcontracted work, the subcontractor's work was inspected
while it was being implemented. In accordance with the Survey International Specifications of JICA,
2 % of the work completed was to be selected for the inspection and the error ratio of 5 % of the
number of the verification subjects was to be used as the pass mark of the inspection. Although 2 % of
the total number of map sheets of 130 was 2.6, which should be rounded up to 3, the field verification in
four map sheet areas were inspected with the time of the work and characteristics of individual map
sheet areas taken into consideration.

In the inspection, the project members conducted independent field verification of the selected map
sheet areas where the subcontractor had already conducted it and the results of the two verifications

were compared.
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Figure 2-14

Inspection Map (notes in pink indicate omissions)

Table 2-4 shows the map sheet areas inspected and the result of the inspection. The mapping area

was divided into seven zones and, if the error ratio (the ratio of the number of omissions and missing

positional data and codes to the number of the verification subjects) of an inspected map sheet area had

exceeded the pass mark, the field verification was to be conducted again in all the map sheet areas in the

zone which included the area where the high error ratio had been detected.
As the first inspection revealed that the error ratios in all the inspected areas exceeded the pass mark,

the project members instructed the subcontractor to conduct the field verification for the second time in

all the zones.
Table 24 Result of Inspection by Project Members
Total number of Number of
the topography errors in the
Map Error | Pass mark
q q and features to be form of . q
sheet Date of inspection . e ratio: of the Conclusion
number verified: A omission: B B/A | error ratio
(number of (number of
locations) locations)
No. 109 | May5-8,2014 84 36 43% 5%orless | New field
verification required
No.90 | May 14—15,2014 129 78 60 % 5%orless | New field
verification required
No.49 | May20-22,2014 121 26 21% 5%orless | New field
verification required
No.67 | May22-23,2014 | 60 4 7% 5%orless | New field
verification required
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Cc

The subcontractor had recognized the seriousness of the problem and asked for advice on how to
reduce the errors. The project members recommended the subcontractor to conduct new field
verification and identify the reasons for the omissions at the site at first and, then, to make the
verification of a map sheet area conducted by a team different from the one which had conducted the
first verification.

The detailed analysis of the errors conducted later revealed the decrease in the error ratio from the
beginning of the field verification to its completion. This observation indicates that lack of experience
of the engineers of the subcontractor in the field verification with orthophotos was a major cause of the
errors.  After the inspection, the project members accompanied each team to the sites of verification
for a week and provided the team members with additional technical guidance to reduce the error ratio.
This new guidance improved the quality of their work and the error ratios in the all zones were below
the pass mark in the inspection of the result of the second field verification. Because of this
observation, the project members concluded that the outputs of this field verification could be used in

the subsequent steps.

Figure 2-15 Inspection of Field Verification (left) and Second Field Verification (right)

Creation of the Photo-interpretation Handbook
The project members and the engineers of KCA created the ‘“Photo-interpretation Handbook™ jointly
by studying reference materials and conducting a field survey to verify how the topography and features
included in the map symbol regulations (first draft) whose data were to be captured with
“photo-interpretation” in accordance with the capturing standards appeared on orthophotos. This
handbook is to be used mainly in the photo-interpretation in the plotting.

C-1 Field verification for the preparation of the handbook

Field verification of an interpretation key is a process of comparing a feature concerned at its actual
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location with its image on an orthophoto to verify how the feature concerned appears on the orthophoto.
Characteristics of the feature concerned were recorded as findings in a reconnaissance and its
photographs were taken at its location. These data captured in the reconnaissance were included in the
handbook on interpretation keys.
Photo-interpretation of “‘vegetation,” which was considered to be difficult, was conducted carefully. It
appeared that grassland and broad-leafed forests occupied a large area in the areas near cities, while

coniferous forests and mixed forests occupied a large area in the forest areas far from cities.

Figure 2-16 Grassland and Broad-leaved Forest (left) and Village and Mixed Forest behind
Village (right)

C-2 Compilation of the handbook

The purpose of creating the Handbook by compiling the interpretation keys of major features was to
enable people conducting photo-interpretation and operators in the subsequent step of digital plotting to
interpret land use and features accurately and objectively.

The following are some of the major features which were photo-interpreted.

“Transportation facilities (including roads and railways)”: Expressways, national highways,
provincial roads, local roads, city streets, miscellaneous roads, bridges on expressways and ordinary
roads, small bridges, (single-track and double-track) railways, bridges and tunnels on railways, railway
station buildings, airports and local airports

“Buildings”: Ordinary buildings (large and small), densely populated areas, abandoned buildings
(large and small), mosques, churches, churches of the orthodox Christianity, monasteries, central
government buildings, local government buildings, police stations, fire stations, post offices, power
plants, substations, sewage treatment plants, schools, hospitals, sports facilities, factories, filling stations,
ruins of castles, antenna towers, chimneys, water tanks, silos, bronze statues, monuments, caves and
high tension power lines

“Water bodies”: Lakes, rivers (large and small), wetland, and shrubby wetland
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“Land use”: Mines, quarries, solid waste disposal sites, Muslim cemeteries, Christian cemeteries,
cemeteries of the victims of the civil war, vineyards, orchards, other types of farmland and afforested
areas

“Vegetation”: Broad-leaved forests, coniferous forests, mixed forests, bushes, grassland and

grassland with trees

99 <¢ 99 ¢

No “road under construction,” “tunnel on road,” “electrified railway,” “beacon,” “cable car,” “law

29 ¢ 99 ¢¢

court,” “meteorological station,” “water purification plant,” “solid waste disposal facility,” “historical

2 ¢ EE T3

site,” “wind power plant,” “water transmission pipeline,” “petroleum pipeline,” “gas pipeline,”

b3

peat land,

b3

railway under construction,

99 <, 99 <,

“reservoir, abandoned railway,” “‘abandoned mine” or
“Jewish cemetery” was found in the field reconnaissance for photo-interpretation. If there was a
particular instruction in the result of the field verification, such an instruction was followed in the

plotting.

D

Figure 2-17 Part of the Photo-interpretation Handbook

Compilation of the result of the field verification
The subcontractor has submitted the tangible outputs mentioned below.
® Completed field verification forms (1/25,000-scale orthophotos): One set of 130 sheets
® Lists of annotations by map sheet area (Microsoft Excel files in which annotation data were
entered in English, Albanian and Serbian) : One set for the 130 sheets
The subcontractor has also created the outputs mentioned below:

- Collected relevant documents and data: One set (for details, see the list shown above)

Details of Project Implementation

43




Human Resource Development Project on Geo-Spatial Information of Kosovo
Final Report

- Existing 1/25,000-scale topographic maps (leased): One set
- Photo-interpretation Handbooks: One set

[12] Explanation and Discussion on Progress Report (Work in Kosovo)

The Progress Report prepared was explained to KCA to discuss the content. The content of the
discussion was summarized as a record of discussion on which an agreement was obtained from
both parties.

The explanation and discussion meeting was held on June 10, 2014 in the conference room in KCA. Four

staff members of KCA and three Project Team members participated in the meeting.

Table 2-5 Participants of Explanation and Discussion Meeting on the Progress Report
Name Post
KCA
1 Dr. Murat Meha Chief Executive Officer
2 Mr. Muzafer Caka Head of Project Coordination Office
3 Mr. Avni Rrustemi GIS and Mapping Expert
4 Mr. Mentor Kosumi Measurement Expert
Project Team
7 Mr. Akihiro Sugita Project Manager / Technology Transfer (Human Resources Development)
Planning
8 Mr. Akira Ota Aerial Triangulation / Digital Plotting
9 Ms. Lorika HISARI Interpreter

[13] Digital Plotting (Work in Japan)

With the aerial photograph images
and the aerial triangulation results that
have been collected, a stereo model is
displayed on a digital plotter.

In accordance with the content
determined by the discussions on the
map symbol rules and by referring to the
field verification results, the shapes and

the positions of features were captured as

graphic information to create a digital Figure 2-18 Plotting by Digital Plotter
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plotting data file of level 25,000 (about 9,869km?). With respect to the feature type and category,

classification was carried out in accordance with the items captured by plotting and the capturing

standard.

Figure 2-19 Digital Plotting Image (in Pristina City)

[14] Digital Compilation (Work in Japan)

Figure 2-20 Digital Compilation Work

Topographic map data were created
by performing data cleaning, such as
combining line data, converting data to
polygons and deletion of unnecessary
data, on the digital plotting data file and
adding administrative boundary data,
annotation data, etc. In creating the
topographic map data, features in
adjacent map sheets were checked.

With respect to wunclear locations
(missing data, errors) newly found in the

process of digital plotting and digital

compilation, an “unclear location” layer was created within the digital plotting data and

description of the problem with each location was entered as text data so that such information
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could be used as a reference in the succeeding work (field completion).

[15]

Field Completion (Work in Kosovo)

Field completion was implemented by outsourcing to a local subcontractor, as was the case for

field verification.

(1) Purpose
The purpose of the field completion was to capture required data by eliminating the obscurity and

correcting mismatches generated in the digital plotting and digital compilation of the topography,

features and annotations captured in the field verification with re-verification at their sites.

(2) Implementation period

The field completion was implemented in the 50-day period between Tuesday, September 16, 2014
and Tuesday, November 4, 2014.

The detailed schedules of the major components of the field completion including supervision and

inspection of the work conducted by the subcontractor and field verification of power lines were as

follows:

Explanation meeting and trial of the field completion: September 18

Field completion conducted by the subcontractor: September 19 — October 31
Inspection: September 18, October 3 and October 17

Pre-interpretation of the power lines: September 17 — October 15

Field verification of the power lines: September 29 — October 21

(3) Quantities of the work

The quantities of the work were as follows:

Field completion by the subcontractor: 1,386 locations in the 130 map sheet areas
Inspection by the project members: 3 map sheet areas
Field verification of the power lines: All the power lines with a voltage of 110kV and above

were verified.

(4) Implementation structure

The field completion was implemented by CADCOM sh.p.k. as the field verification in accordance

with the original plan.

The engineers of the Kosovo side (the subcontractor and KCA) and the project members mentioned

below participated in the field completion.
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- Project members

Mr. Satoru Nishio

Mr. Takeo Sugimoto

- KCA engineers
Mr. Avni Rrustemi

Mr. Mentor Kosumi

Mr. Amir Regica
Mr. Esat Xani

Mr. Qazim Sinani

- Engineers of the subcontractor, CADCOM sh.p.k.

Table 2-6 List of Engineers of the Subcontractor
No. Name and Surname Assigned Position

1 Xhelal Canziba Manager

2 Betim Canziba Technician of Geodesy
3 Hetem Gashi Technician of Geodesy
4 Taulant Vugeterna Technician of Geodesy
5 Selami Rexha Technician of Geodesy
6 Abaz Tara Technician of Geodesy
7 Durim Canziba Expert for data processing
8 Elvis Canziba Expert for data processing
9 Ashim Shehu Expert for data processing
10 Ehad Pista Expert for data processing

(5) Details of the implementation

The field completion was implemented following the flowchart shown below. The technology

transfer on the field completion to the engineers of KCA was implemented in the form of OJT while the

field completion was being implemented.
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A. Preparation

A-1 Preparation

A-2 Discussion with the subcontractor

v v

C. Work implemented by the project
members

B. Field completion by the subcontractor

C-1 Field verification of the power

B-1 Pre-interpretation -
lines

C-2 Inspection of the subcontracted

B-2 Field completion
work
D. Final confirmation and compilation
Figure 2-21 Flowchart of Field Completion

A Preparation

Preparation was made before the field completion for its smooth implementation as follows.

A-1  Preparation

The Project Team carried out the digital plotting and the digital compilation in Japan using the result
of the field verification and created digital compilation draft maps. Then, the team prepared the field
completion forms by describing questionable and unclear points found by the operators in the digital
plotting and the digital compilation on the draft maps.

The materials mentioned below were prepared for the field completion and leased to the
subcontractor by the Project Team.
® /25,000 level field completion forms: ~ One set of 130 sheets
® 1/25,000 level field verification forms (which were used in the field verification and on which its

result had been described): One set of 130 sheets

®  The existing 1/25,000 topographic maps (clipped by map sheet area, used in the field verification):
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One set of 130 sheets

The major materials and equipment prepared by the subcontractor were:
- Waterresistant ball-point pens (in four colors, red, blue, green and black) and mechanical pencils
- Triangular scales and rulers
- Drawing boards
- Digital cameras with GPS
- Handheld GPS devices
- Safety vests

A-2 Discussion with the subcontractor

The project members had a meeting with the subcontractor, CADCOM sh.p.k. in the presence of the
staff members of KCA in the morning of September 18 partly for the explanation on the outline of the
work in the field completion. ~ All the engineers of the subcontractor mentioned in the list shown above
participated in the discussion in the meeting.

In the afternoon, a trial of field completion was conducted in a suburb of Pristina to confirm in details
how to carry out the field completion at the site.

In the meeting, the project members requested submission of a work implementation plan to the
subcontractor, with the instruction that the contents of the plan should be similar to those in the plan for
the field verification and that the plan should include the description of the quantities of equipment to be
used and available vehicles for the supervision of the progress of the work in details, as well as a work
schedule, personnel assignment plan and safety measures. The subcontractor submitted the work
implementation plan in the following week, on September 29". The details of the plan were as

follows:

Implementation structure

It was decided that the field completion by the subcontractor was to be conducted with five groups of

two engineers. Each group was to use one vehicle.

Schedule control

In order to control the progress of the work precisely, the project members requested the
subcontractor to submit a progress report every Monday after the work had begun.  The information in
the progress reports was shared with KCA for the technology transfer on the schedule control.

Quality control

The project members shared the same standards for the field completion with the engineers of the
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subcontractor and KCA by providing them with detailed explanation of the field completion methods. A
trial field completion was also conducted to reduce individual differences in the verification result. In
addition, the project members informed the engineers of the subcontractor that they should inspect the
field completion work without prior notice, as an effort to improve the quality of the work of the
subcontractor. The details of the inspection are described below in “C-2 Inspection of the subcontracted

work.”

Safety control
The safety control methods used in the field verification were followed. All the engineers working in
the field completion were urged to wear the safety vests as they often worked on a road and also were
requested to carry the ID cards for identification.
In order to ensure the security of the workers in the residential area of the Serbians in the north, in

particular, the project members asked the subcontractor and KCA to make an arrangement with the

local KCA offices for cooperation in the work.

Figure 2-22 Discussion with Subcontractor on Field Completion and Trial of Field

Completion
B Field completion by the subcontractor

The field completion consists of two major components: “Pre-interpretation” conducted in the office
and “field completion” conducted in the field.

B-1 Pre-interpretation
Before the field completion, the digital compilation maps (completion forms) and the field
verification forms were compared to see if the result of the field verification conducted in the previous
phase had been incorporated correctly in the digital compilation maps. The project members issued an

instruction to relocate annotations which were difficult to be read because of the overlap with features.

Details of Project Implementation

50



Human Resource Development Project on Geo-Spatial Information of Kosovo
Final Report

Figure 2-23 Field Completion Form

Figure 2-24 Field Verification Form (reprint)
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My

My

My

Figure 2-25 Conceptual Image of Relocation of Annotations

B-2 Field completion

The subcontractor conducted the field completion at the 1,386 locations where doubt in the accuracy
of the data had been detected in the plotting. There were seven types of requests for the field
completion as shown in Table 2-7. The engineers of the subcontractors surveyed all topography and
features requiring re-verification at the sites, including those whose shapes had not been clearly defined,
those which had not been able to be located, those whose codes might have been recorded wrongly,
those whose annotations might have been misspelled and those with edge mismatching, using the
digital cameras with GPS and handheld GPS devices effectively.

In principle, findings of the survey (instructions for data addition and correction) were recorded on
the field completion forms. Annotations whose spelling had been corrected were entered in Microsoft

Excel files.
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Table 2-7

Types of Requests for Field Completion from Operators

Ck Please re-survey the location because there is Ck-6201 g:iﬁgiﬁ?ﬁﬁy
uncertainty in the result of the field verification. clearly
Please survey the location because a feature is .Venfy whether or not there
A A-4301 is an antenna at the
supposed to be there. .
location.
. Is the feature at the location
Cg Please survey the location because a wrong feature Cg-3103/3104 | alocal road, instead ofa
seems to have been recorded at the location. .
regional road?
Please identify the correct location of the feature Verify the locanp n of the
Mv . Mv-4217 school because its recorded
because the recorded location seems to be wrong. .
location seems to be wrong,
Please survey the location for the existence of the The bridge does not exist or
No recorded feature because it has not been found on No-3203 it cannot be found on
images. images.
A feature lgcated in ‘Fwo adjacent map sheet areas is Verify whether the
recorded differently in the two areas. Please .
Em . . . . Em-7101/7103 | description in 7101 or 7103
re-verify the feature to decide which record is is right
correct. '
While a certain number has been given to a field . .
. . ot There is no annotation for
Txt survey photograph, there is no annotation with this | Txt-(1) (1) in the list
number in the lists of annotation. '
C Work implemented by the project members

The project members inspected the work of the engineers of the subcontractor as a supervisory

activity to the subcontractor.

work.

C-1 Field verification of the power lines

The members also verified the routes of the power lines as their own

Since the verification of high tension power lines is a one-dimensional survey of following the lines

unlike a two-dimensional survey of the field completion, it is very difficult to conduct these two types

of work simultaneously.

Therefore, it was decided not to include the verification of the power line

network in the work to be subcontracted and to make it a survey subject of the project members.

The project members created small-scale printout maps on which routes of the power line can be

easily drawn for the verification in Japan. Meanwhile, they prepared large-scale printout maps for the

verification of the routes in areas near substations where it was difficult to draw them on small-scale

maps because many lines were connected in a very complicated way in those areas.

All the power lines which could be interpreted on photographs were plotted in the digital plotting and

digital compilation regardless of whether or not they were for the transmission of electric power with a

voltage of 110kV and above.
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The project members conducted pre-interpretation with aerial photographs and located substations
before the field verification. The information on the locations of substations was used as reference in
the field verification because it was easy to start verification of routes of power lines from a substation
or a power plant.

The main subjects verified in the field in the field verification of the high tension power line network
were as follows:

- Whether or not routes of the power lines were correctly plotted, especially in the areas near
substations and power plants.

- Decision on whether a certain power line is for the transmission of electric power with a voltage of
110kV and above which is to be mapped or that with a voltage of less than 110kV which is not to
be mapped.

- History of changes in routes of power lines.

Exact routes of the entire high tension power lines with a voltage of 110kV and above in Kosovo

were identified in this field verification.

' ‘
Chananan

i

Figure 2-26 Field Verification of Power Lines (Left: Substation, Right: Intercrossing power
lines)

)
!
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C-2 Inspection of the subcontracted work

In order to control the quality of the subcontracted work, the subcontractors work was inspected
while it was being implemented. In accordance with the Survey International Specifications of JICA,
2 % of the work completed was to be selected for the inspection and the error ratio of 5 % of the
number of the verification subjects was to be used as the pass mark of the inspection.  Although 2 %
of the total number of map sheets of 130 was 2.6, which should be rounded up to 3, the field completion
in four map sheet areas were actually inspected with the characteristics of the mapping area taken into
consideration.

In the inspection, the project members conducted independent field completion of the selected map
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sheet areas where the subcontractor had already conducted it and the results of the two completion

works were compared.

Table 2-8 shows the map sheet areas inspected and the result of the inspection. If the error ratio in an

inspected map sheet area had exceeded the pass mark, the field completion was to be conducted again.

However, the field completion conducted by the subcontractor passed the inspection in all areas as

shown in the table below.
Table 2-8 Inspection Result of Field Completion Outcome by Project Members
Total number
of the Number of errors

Map topography in the form of Error Pass mark

sheet Date of inspection | and features to omission: B ratio: of the error | Conclusion
number be verified: A (number of B/A ratio

(number of locations)
locations)
No. 77 September 18,2014 | 19 0 0% 5% or less Passed
No. 94 October 3, 2014 8 0 0% 5% or less Passed
No. 32 October 9, 2014 13 0 0% 5% or less Passed
No. 37 October 17,2014 4 0 0% 5% or less Passed
D Final confirmation and compilation

The subcontractor conducted the final verification on whether or not there were omissions in the field

completion. If the subcontractor had found any omission, they were to conduct an additional field

completion. The project members in charge of the field completion collected the completed field

completion forms from the subcontractor at the end after having confirmed non-existence of edge

mismatches between map sheets.

The tangible outputs submitted by the subcontractors are as follows:

® Completed field completion forms (1/25,000 level digital compilation maps):
One set of 130 sheets
One set for the 130 sheets

® Lists of modified annotations created by map sheet area:

[16]

Preparation of Interim Report (Work in Japan)

With respect to the work details and technology transfer carried out after the preparation of the

Progress Report, an Interim Report describing the progress, the future plan and others was

prepared.
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JICA (Infrastructure and Peacebuilding Department and Middle East and Europe Department),

JICA Balkan Office, Geospatial Information Authority of Japan and the Project Team had a teleconference

on November 28, 2014 and confirmed the progress, schedule in future of the Project and others using the

report.

[17] Explanation and Discussion on the Interim Report (Work in Kosovo)

The Interim Report prepared was explained to KCA to discuss the content. The content of the

discussion was summarized as a record of discussion on which an agreement was obtained from

both parties.

The explanation and discussion meeting was held on December 15, 2014 in the conference room in KCA.

Five staff members of KCA and three Project Team members participated in the meeting.

Table 2-9 Participants in the Explanation and Discussion Meeting on the Progress Report
Name Post
KCA
1 Dr. Murat Meha Chief Executive Officer
2 Mr. Muzafer Caka Head of Project Coordination Office
3 Mr. Avni Rrustemi GIS and Mapping Expert
4 Mr. Amir Regica GIS Expert
5 Mr. Mentor Kosumi Measurement Expert

Project Team

7 M. Akihiro Sugita

Project Manager / Technology Transfer (Human Resources Development)

Planning
8 Mr. Kohei Isobe Digital Compilation
9 Ms. Lorika HISARI Interpreter
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Figure 2-27 Explanation and Discussion on the Interim Report

[18] Digital Compilation after Field Completion (Work in Japan)

Data correction and modification were carried out on the items confirmed in the field
completion. Also, administrative boundary data collected at the site and annotation data were

entered.

[19] Data Structurization (Work in Japan)

The topographic map data completed by digital compilation after field completion were
structuralized in accordance with the map symbol rules to make the data usable on the GIS. The
GIS data created in the structurization are in the ArcGIS Geodatabase format for their use in the subsequent

map symbolization. The GIS data were created for each map sheet area.

[20] Map Symbolization for Topographic Map (Work in Japan)

Based on the map symbols determined in the discussions on the specifications, map
symbolization was carried out on the data after the completion of data structurization for the
creation of topographic map.

Conventionally, different software were often used for structurization and symbolization and for
this reason, the work of creating a new topographic map after modification was complicated.

Since the symbolization function of GIS software (ESRI ArcGIS) has improved lately, GIS
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software was used for symbolization.

[21] Preparation of Draft Final Report (Work in Japan)

A Draft Final Report was prepared by summarizing the results of creating the geo-spatial data,
technology transfer and promotion of utilization as well as recommendations to KCA.

JICA (Infrastructure and Peacebuilding Department and Middle East and Europe Department),
Geospatial Information Authority of Japan and the Project Team conducted a meeting on March 23, 2015
and confirmed the outputs of the Project and others using this Report.

[22] Explanation and Discussion on Draft Final Report (Work in Kosovo)

The Draft Final Report prepared in the step above was explained to KCA to discuss the content.
The content of the discussion was summarized as a record of discussion on which an agreement
was obtained from both parties.

The explanation and discussion meeting was held on April 16, 2015, in the conference room in KCA.

Four staff members of KCA and five Project Team members participated in the meeting.

Table 2-10 Participants in the Explanation and Discussion Meeting on the Draft Final Report
Name Post

KCA

1 Dr. Murat Meha Chief Executive Officer

2 Mr. Avni Rrustemi GIS and Mapping Expert

3 Mr. Esat Xani GIS Expert

4 Mr. Avni Ahmeti Head of GIS Department

Project Team

5 Mr. Akihiro Sugita Project Manager / Technology Transfer (Human Resources
Development) Planning

6 Mr. Hisashi Mori Collaboration with Relevant Agencies / Promotion of Utilization

7 Mr. Zenichi Chiba GIS Structurization / Website Construction

8 Mr. Kensuke Kimura Project Coordination / Assistance to Field Verification and Completion

9 Ms. Lorika HISARI Interpreter
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Figure 2-28 Explanation and Discussion on the Draft Final Report

[23] Preparation of Final Report (Work in Japan)

In consideration of the comments by KCA, the Draft Final Report was revised to make the Final
Report.

In addition, manuals created through the technology transfer were finalized and a report on
quality control was also created. The manuals and quality report were compiled separately in

consideration of the usability.

[24] Creation of Data Files (Work in Japan)

In accordance with the specifications agreed with KCA after discussions, the geo-spatial data

created were stored on an external hard disk drive.
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3. Technology Transfer

3.1. Technology Transfer Item

[1] Technology Transfer Planning (Work in Kosovo)

KCA has selected the five staff members mentioned in the table below as the participants of the
technology transfer in this Project. KCA and the Project Team have agreed that all the participants should
participate in all the stages of the technology transfer unless they have compelling and justifiable reasons not

to do so.
Table 3-1 Participants of Technology Transfer Selected by KCA
Name Post Age Experience in surveying and mapping

Mr. Avni Rrustemi GIS & Mapping Expert 34 years old Approx. 3 years

Mr. Mentor Kosumi | Measurement Expert 31 years old Approx. 12 years

Mr. Amir Regica GIS Expert 31 years old Approx. 7 years

Mr. Esat Xani GIS Expert 31 years old Approx. 9 years

Mr. Qazim Sinani GIS Expert 35 years old Approx. 6 years

(As of September 2014)

The geo-spatial data created covers about 90 % of the national land of Kosovo and the
remaining data, which covers about 10 %, will be created by KCA on its own after the completion
of the Project. For this reason, technology transfer was implemented in relation to the series of

operations to enable KCA to develop geo-spatial data independently.
The following manuals shall be created in order to maintain sustainability of the project and
establish a sustainable structure for smooth development of geo-spatial data and continuous use of

the transferred technologies by KCA after the completion of this Project.

Table 3-2 Types and Purposes of Manuals

Type Purpose Description

Work manual | To enable the KCA personnel | Specific technical details of the work executed in
to execute the work by using | each process step for the creation of geo-spatial
this manual data, including software operation manuals, etc.

Training manual | To enable KCA to carry out | Objectives, positioning and technology required
technology transfer within its | of each process step and method for evaluating the
organization result of technology transfer for the whole process
for the creation of geo-spatial data

The manuals were created not only in English but also in Albanian and Serbian, official

languages of Kosovo.
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The technology transfer implemented is described for each technology transfer item in the

following.

[ Transfer of the Technologies Used in the Field Work]

[2] Control Point Survey

Technology transfer was implemented on control point survey (the work of setting control
points necessary for the succeeding work of aerial triangulation and capturing the positional
information of the points by measurement) in relation to the creation of digital topographic map

based on aerial photogrammetry.

a. Target of technology transfer

KCA and the Project Team had a meeting in order to accommodate requests from KCA in the technology
transfer and discussed the targets of the technology transfer. The two parties agreed on the details of the
technology transfer on the control point survey mentioned in the table below in the meeting. Since all the
participants of the technology transfer were able to operate GNSS equipment without any problem at all,
operation of the GNSS equipment was removed from the contents of the technology transfer.

Table 3-3 Contents of Technology Transfer on Control Point Survey

Content Goal

Understanding of basic concept

GNSS survey planning and management

Leveling planning and management

Confirmation, understanding and evaluation of measurement and
calculation results

Finalization of survey results

Understanding of quality control and creation of quality control sheet
Creation of manuals

Control point survey

Figure 3-1 Equipment of KCA (GNSS receiver and controller)
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b. Participants of technology transfer

¢. Schedule

>

>
>
>

Mr. Avni Rrustemi
Mr. Mentor Kosumi
Mr. Amir Regica
Mr. Esat Xani

Implementation period Description

Week 1

May 29,2014 Lectures on the control point survey

d. Method of technology transfer

The technology transfer was carried out mainly in the form of lectures. In consideration of not only

transfer of the technologies to the participants but also dissemination of the technologies to KCA staff who

did not participate in the technology transfer, a work manual which could be used also as a training manual

was created for and used in the technology transfer.

e. Evaluation of the result of technology transfer

A comprehensive evaluation method in which qualitative evaluation was added to quantitative evaluation

was used for the evaluation of the result of the technology transfer. It has been concluded that the

participants have acquired the transferred technologies with their knowledge and technical capacity in the

surveying that they had before this technology transfer, the perfect attendance record and their positive

learning attitude, as mentioned in the following:

- The perfect attendance record and earnest attitude towards the lectures of all the participants deserves

praise.

- As the control point survey by the subcontractor was already in progress, the participants of the

technology transfer were able to learn its basic components in a short period of time.

- As they have basic knowledge of photogrammetry, their capacity in the control point survey is

considered to have reached the level at which they can implement it independently after the completion

of this Project.
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Table 34 Result of Technology Transfer on Control Point Survey
Name of the Attendance Attitude during the technology transfer
participant percentage Activeness Attentiveness
A 100 % A o
B 100 % A o
C 100 % A o
D 100 % A o
Evaluation criteria
Activeness: o Sufficient preparation and asking questions A No particular questions

x Coming late to the class/leaving the class early
Attentiveness: © Always taking notes A Whispering
x Leaving the room temporarily during the class, etc.

* Because the participants had the basic knowledge, they did not ask many questions.

[ 3] Field Verification

Technology transfer was implemented on field verification (identification of the features that
cannot be identified by photography interpretation at the site) using aerial photographs or

orthophotos.

a. Target of technology transfer
KCA and the Project Team had a meeting in order to accommodate requests from KCA in the
technology transfer. The two parties agreed on the targets of the technology transfer on the field
verification mentioned in the table below in the meeting.
Table 3-5 Contents of Technology Transfer on Field Verification

Content Goal
Understanding of the work in the pre-interpretation and the methods for the

analysis of existing reference materials and photo-interpretation

Understanding of the practical method of field verification

Field verification | Understanding of how to organize the verification result

Understanding of the quality and accuracy control
Operation of handheld GPS devices
Creation of manuals

b. Participants of technology transfer
»  Mr. Avni Rrustemi
»  Mr. Mentor Kosumi
»  Mr. Amir Regica
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»  Mr. Esat Xani

¢. Schedule

Implementation period Description

Week 1 | May26t027,2014 Lecture on, pre-interpretation for and OJT of the field verification

d. Method of technology transfer

After the lecture on field verification work as a preliminary training, the technologies concerned were
transferred at the site of the field verification in the form of OJT (on-the-job training). The technology
transfer was conducted with dissemination of the technologies to the engineers of KCA who did not
participate in the technology transfer taken into consideration, with the inclusion of the work process
management including collaboration with the subcontractor and inspection of the field verification by the

subcontractor in the technology transfer.

Figure 3-2 Scenes from Technology Transfer on Field Verification

e. Evaluation of the result of technology transfer
The level of mastery of the field verification of the participants was evaluated with the attendance record
and the attitude towards the lecture during the technology transfer as well as with a quantitative indicator.

They managed to complete all the work assigned to them within the allocated time in the OJT. The

inspection by the project members in charge of field verification has found no problems in the result of their

OJT. These facts indicate that the participants have acquired the technologies used in the field verification.

- The project members were able to confirm that the participants had acquired the skills essential for the
field verification including the skills to make plans required for travelling in and surveying a target area
in a systematic way, to identify locations on the ground with aerial photographs and to verify features of
interest in accordance with the capturing standards in the OJT.

- The participants were able to recognize kinds of problems which were likely to occur in the field

verification through the OJT on the inspection and were able to prepare measures to rectify the
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problems.
Table 3-6 Result of Technology Transfer on Field Verification
Name of the Attendance Attitude during the technology transfer
participant percentage Activeness Attentiveness
A 100 % o o
B 100 % o o
C 100 % o o
D 100 % o o
Evaluation criteria
Activeness: o Sufficient preparation and asking questions A No particular questions
x Coming late to the class/leaving the class early
Attentiveness: © Always taking notes A Whispering
x Leaving the room temporarily during the class, etc.
[Evaluation of the participants in the OJT]
Duration of the OJT Area verified km® Area verified km/day Target quota
2 days 71 35.5 km’/day 30 km’/day
Verification subject Number of the subjects
Feature 71
Annotation 13
Total 84

[4] Field Completion

Technology transfer was implemented on field completion (re-identification of unclear locations

(missing data, errors) found in digital plotting and compilation) using map sheets after digital

compilation.

a. Target of technology transfer

KCA and the Project Team had a meeting in order to accommodate requests from KCA in the technology

transfer. The two parties agreed on the targets of the technology transfer on the control point survey

mentioned in the table below in the meeting.

Table 3-7

Contents of Technology Transfer on Field Completion

Content

Goal

Method of identifying unclear/mismatching locations at the site

Compilation of the verified data

Field completion

Understanding of quality control and creation of quality control sheet

Creation of manuals
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b. Participants of technology transfer
»  Mr. Avni Rrustemi
»  Mr. Mentor Kosumi
»  Mr. Amir Regica
»  Mr. Esat Xani
»  Mr. Qazim Sinani

¢. Schedule

Implementation period Description

Week 1 | October 8t09,2014 | Lectures and OJT on the field completion

d. Method of technology transfer

On Day 1, the technology transfer was conducted mostly in the form of lectures. In consideration of not
only transfer of the technologies to the participants but also dissemination of the technologies to engineers of
KCA who did not participate in the technology transfer, a work manual which could be used also as a
training manual was created for and used in the technology transfer.

On Day 2, the technology transfer was conducted in the form of OJT at the site. Collaboration with the
subcontractor in the field verification and the work process management including inspection of the field
verification conducted by the subcontractor were also included in the technology transfer. In the beginning,
participants had to spend a long time to reach the site of the work. However, this problem was solved when

they later became familiar with reading maps.

Figure 3-3 Technology Transfer on Field Completion

e. Evaluation of the result of technology transfer

The level of the mastery of the field completion of the participants was evaluated with the attendance
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records and attitude towards the lectures on Day 1 and a quantitative indicator. They managed to complete

all the work assigned to them within the allocated time in the OJT. The inspection by the project members

in charge of field completion has found no problems in the result of their OJT. These facts indicate that the
participants have acquired the technologies used in the field completion.

- Since the field completion is the work similar to the field verification, the project members in charge of
field completion were able to reconfirm the level of mastery of the actual work in the field verification
of the participants in the OJT of the field completion.

- The project members confirmed that the participants understood what unclear data and errors were and

had skills to correct them at the site.

Table 3-8 Result of Technology Transfer on Field Completion
Name of the Attendance Attitude during the technology transfer
participant percentage Activeness Attentiveness
A 100 % o o
B 100 % o o
C 100 % o )
D 100 % o )
Evaluation criteria
Activeness: o Sufficient preparation and asking questions A No particular questions

x Coming late to the class/leaving the class early

Attentiveness: 0 Always takingnotes A Whispering

x Leaving the room temporarily during the class, etc.

[Evaluation of the participants in the OJT]

Duration of the OJT Area verified km*/day Target quota
1 day 94.5km” (1 map sheet)/day 1 map sheet/day
Map No. Map sheet No. Verification subjects Number i Nmber oi
subjects errors
32 NK-34-14-15-2 Topography, features and 13 0
annotations

[ Technology transfer on the Office Work]

[5] Aerial Triangulation

Technology transfer was implemented on aerial triangulation (adjustment calculation necessary

for constructing stereo models in the succeeding 3D digital plotting work) using existing aerial
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photography data and control point data.

a, Target of technology transfer

The subjects mentioned in the table below were the targets of the technology transfer. Such flexible
measures as changing the contents and focuses of the transfer of certain technologies were taken during the
technology transfer to accommodate requests from KCA.

Table 3-9 Contents of Technology Transfer on Aerial Triangulation

Content Goal
Basic operation of digital photogrammetry system (project file creation, data

import)

Basic processing of aerial photography images

Basic operation of software (tie point observation, GCP observation, adjustment
Aerial calculation)
triangulation Confirmation, understanding and evaluation of adjustment calculation results

Advanced operation of software

Understanding of parameters and adjustment calculation results
Understanding of quality control and creation of quality control sheet

Creation of manuals

b. Participants of technology transfer

The five people mentioned in the table below participated in the technology transfer on the aerial
triangulation. A questionnaire survey revealed that three of them understood the theory of aerial
triangulation. The survey also revealed that two of them had experience in operating software for

photogrammetry and that they did not have a practical level of knowledge or technical capacity in aerial

triangulation.
Table 3-10 Participants of Technology Transfer on Aerial Triangulation
Experience, skills, etc. in
Name Post aerial triangulation Remarks
Theo Software
Y operation
Mr. Avni Rrustemi GIS and Cartography Yes No
Expert
. . Head of GIS
Mr. Avni Ahmeti Department Yes No
Mr. Amir Regica GIS Expert No No
. A little experience in using
Mr. Esat Xani GIS Expert Yes No ERDAS software
M Mep tor Measurement Expert | No No
Kosumi
Technology Transfer
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¢ Schedule
The training began with how to install the software for the purpose of enabling KCA to strengthen its
work implementation structure independently after the completion of this Project. As the questionnaire
survey of the participants revealed the existence of participants who did not know the basic theory of aerial
triangulation, the lectures on the basic theory followed the software installation in the training,
Table 3-11 Schedule of Technology Transfer on Aerial Triangulation

Implementation period Description

Week 1 | June4to 5,2014 Installation of the hardware and software

June 8 Installation of the hardware and software

Lecture on the theory of aerial triangulation

Training on aerial triangulation (one model, single course)

Training on aerial triangulation (two courses)

Goals: Basic operation of the digital photogrammetry system, basic
Week 2 processing of aerial photography images and basic operation of the
First June 9 to 12 software (tie point observation, GCP observation and adjustment

phase calculation)

Training on aerial triangulation (1 block)
Goal: Confirmation, understanding and evaluation of the result of the
adjustment calculation

Advanced operation of the software

Review of the training on aerial triangulation
Week 3 | June 15 Goal: Understanding of the parameters and result of the adjustment
calculation

Second Reproduction of existing aerial triangulation result
Week 1 | January 16 to 19, 2015 ) L
phase Summary and evaluation of the training

d. Method of technology transfer

The “Aerial Triangulation Training Manual” and the presentation which summarized aerial triangulation
were used in the lecture on the theory of aerial triangulation.

In the practical training on the aerial triangulation, the project member in charge of aerial triangulation
performed demonstration of how to use equipment and materials procured in this Project and, then, the
participants practiced what the project members had done. The training was carried out in steps. As the
scale of the work increased from “one model” through “one course” and “two courses” to “one block,” the

¢

participant achieved the goals of “basic setting,” “basic operation of the software,” “confirmation,

9 ¢,

understanding and evaluation of the calculation result,” “advanced operation of the software” and

“understanding of the parameter settings” successively.
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Figure 34 Lecture on Theory of Aerial Triangulation

(1) Basic operation of the digital photogrammetry system (creation of a project file and import of various
types of data)

The technologies for the basic operation (basic setting) of ERDAS Image Photogrammetry, the software

to be used in the aerial triangulation, were transferred.  The contents of the training were as follows:
®  Roles of, parameter setting for and files related to a project file

Outline and the method for the setting of the coordinate system
Outline and the method for the setting of a camera file
Import of images
Import of a control point file

Outline of exterior orientation elements

Import and linking with images of exterior orientation elements

Figure 3-5 Screen for Basic Setting of Aerial Triangulation Software
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(2) Basic processing of aerial photograph images

Setting of the orientation of aerial photography is extremely important in aerial triangulation and it is
closely associated with the setting of a camera file. Therefore, an entire lecture dedicated to the subject was
provided to the participants. In addition, the participants practiced the setting of tone and hue of images to

those suitable for the observation of control points and tie points on the images.

(3) Basic operation of the software (tie point observation, GCP observation and adjustment calculation)
After a lecture on the quantities and positioning of tie points and GCPs required for aerial triangulation
was provided to the participants with the Japanese standards as reference, they practiced the tie point and
GCP observation with interactive processing (manual processing) with the software. In the practice of the
observation, the project member explained the methods to identify identical points on adjacent overlapping

images efficiently and to select points with which errors were unlikely to occur to the participants.

Figure 3-6 Control Point Observation Screen

(4) Confirmation, understanding and evaluation of the result of the adjustment calculation

After the practice of the tie point and GCP observation, the result of the practice was used for the
adjustment calculation.  After the lecture explaining allowable accuracy ranges at different scales, lectures
and practice on the processes and points to be inspected when an error had been detected were provided to

the participants.
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Figure 3-7 Result of Adjustment Calculation

(5) Advanced operation of the software

Since automatic processing was an effective way to conduct the tie point observation when the number of
images to be processed was large, lectures and practice on the parameter setting for automatic tie point
observation were provided to the participants.  After the practice, the participants confirmed the difference
in the numbers and locations of tie points observed in the automatic observations with different parameter
settings and had a lecture on the points to be noted in the automatic tie point observation and disadvantages
of its use.

e s o o S W o 1 |

Lot g 8 Frn O 11 . . tan L oA o ]
Lot e - 4 A aps ¢ saneops - N+5@ - P

A

D s

Q ., e =

= ‘-@)

Sl s
N > rw 20 =

2 AR
e e T e ettt | oim |l me 0%
o o R = RT3 :
ERETNTRY RS a e - ARSI SRS -+ - —— —
Figure 3-8 Result of Automatic Tie Point Observation
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(6) Understanding of the relationship between the parameter setting and the result of the adjustment
calculation

After taking the lecture and the practice on the parameter setting for the adjustment calculation including

the types and setting methods of the number of iteration and allowable accuracy range, the participants

confirmed the difference in the calculation result derived from the difference in the parameters.

Figure 3-9 Parameter Setting Screens

(7) Understanding of the quality control and creation of the quality control sheet

The output of the aerial triangulation was evaluated by comparing the results of the calculation conducted
in the aerial triangulation with the pass marks for the tie points and GCPs. The participants of the
technology transfer entered the results of the evaluation in the quality control sheet. The project member in
charge of the aerial triangulation inspected the completed sheet and found no problem in the entries.
Therefore, it was concluded that the participants had understood the concept of the quality control in the
aerial triangulation and the use of the quality control sheet and that they were capable of creating the quality

control sheet without a problem.
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Quality Control Table of Block Adjustment (DMCI1230-018)
Project Name Work Vlolume Adjustment Ground Sample Work Period Organization Super ‘Akira OTA (JICA)
Course 3 Bandle From 19 January 2015 Kosovo Kadastral .
Kosovo T3l Adistoent 0.40m TR e Inspector | Avni RRUSTEMI
Number Number Final Residual Residual _intersection of tiepoints
Course |[Flight Image of of Check Points Residuals of Block Adjustment Points
No. Altitude D GCP Excluded (Weight is noted in[]) Y Y
XY z XY z Point XY z Point XY z RMS MAX RMS MAX RMS MAX
(m) Name (m) (m)| _Name (m) m)| (um)| (um) QWm)| (wm)| (um)| (um)
C62 | 3640 | 2583 | 2586 5 5 0 0 026 | -151 016]_ 094 031] 178
C63 | 3640 | 2622 | 2625 [0505)] (03] [2.0] [20]
C64 | 3640 | 2600 | 2603 020 0.10 Tolerance| 15| _ 30
042 027
029 028
020] 0.10
009] 005
Residual of Check Points Residual of Block
RMSE () Adjustment
RMSE_(m)
[ I [ 026] 019
Tolerance | —~—~_ [~ [Tolerance| 1.00| 050
Residual of Check Points Residual of Block
MAX () Adjustment
MAX_(m)
| 0 0 042 028
Tolerance | 0.9 0.9] Tolerance
Equipment Digital Photogrammetric WorkStation Operator Avni RRUSTEMI pheck 1| mandays
. . . . . .
Figure 3-10 Quality Control Sheet Used in the Aerial Triangulation

(8) Reproduction of existing aerial triangulation results
KCA will have to be able to create stereo models from aerial photographs using existing aerial
photographs and outputs of aerial triangulation, as it is to create digital topographic maps independently after

the completion of this Project. For this reason and also for the review and application of knowledge the

participants had gained in the technology transfer on aerial triangulation, this practical training was

conducted. The participants successfully reproduced the existing output of aerial triangulation without a

problem in the training.
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Figure 3-11 Part of Manual for Aerial Triangulation

Figure 3-12 Technology Transfer on Aerial Triangulation (Left: Reproduction of the existing
output, Right: Revision of the manual)

e. Evaluation of the result of technology transfer

The participants of the technology transfer conducted aerial triangulation of a block (with multiple images
taken from multiple flight paths) of a target area using advanced technologies including the automatic tie
point observation and obtained good results. They also managed to evaluate the results independently and
completed the quality control sheet.
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In addition, they created a manual unassisted, used the manual in the review of the training on aerial

triangulation and completed the review without relying on the Project Team member.

Table 3-12 Result of Technology Transfer on Aerial Triangulation

Content Goal Evaluation indicator Evaluation result
Basic operation of the The participants are able to -
digital photogrammetry perform the basic operation The participants have .

- . o acquired technical capacity to
system (creation of a unassisted on a condition reproduce existing acrial
project file and import of | different from that used in the trianeulation ¢
various types of data) training, angulation outputs.

Basic processing of acrial The part1c1pants are abletoseta | The participants were able to

hotoeranhy images condltlop which makeg the set such parameters as color

photography tmag observation easy unassisted. tones at will.

Basic operation of the The participants have

software (tie point The participants are able to become able to smoothly

observation, GCP perform manual observation identify locations of target

observation and smoothly. points in photo-interpretation

adjustment calculation) and observe these points.
The participants have
become able to identify

. locations of errors from the
Er?;ersﬁrrtzigi(;m and The participants are able to calculation report and correct
& identify locations of errors and | them.

evaluation of the result of

. . correct them. They will have to be able to
Aerial the adjustment calculation do tge above-mentioned with
triangulation a large quantities of tie points
and GCPs.
The participants are able to The participants were able to
process data of a designated observe tie points with the
Advanced operation of the range With the automatic automatic prooqssing.
Software processing, They have acquired the
The participants are able to technical capacity to
reproduce the existing aerial reproduce existing aerial
triangulation result. triangulation outputs.
Eﬁ?;;t:ﬁzlggﬁfg the The participants are able to set The participants were able to
parameter setting and the parameters for the automatic undgrstand the parameter
result of the adjustment observatlon appropnately for setting for the automatic
caleulation different conditions. processing.
Ul?a?frs?:f;:;% :rf(‘;he The participants are able to The participants were able to
grea tgn of the quality create the quality control sheet | create the quality control
control sheet unassisted. sheet unassisted.
Creation of manuals The participants are able to The participants were able to
create manuals. create manuals.

[6] Digital Plotting

Technology transfer was implemented on 3D digital plotting (capturing features as graphic
information by measuring the stereo models constructed by using the aerial triangulation results)

using aerial photography images and aerial triangulation results.
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a. Target of technology transfer
The subjects mentioned in the table below were the basic subjects of the technology transfer. Such
flexible measures as changing the contents and focuses of the transfer of certain technologies were taken
during the technology transfer to accommodate requests from KCA.
Table 3-13 Contents of Technology Transfer on Digital Plotting

Content Goal
Basic operation of digital photogrammetry system (understanding the plotting

operations)

Basic operation of software

Advanced operation of software (detailed settings, etc.)

Digital plotting | Understanding of map symbols

Understanding of capturing method in accordance with the contraction scale

Understanding of plane feature plotting/understanding of contour line plotting

Understanding of quality control and creation of quality control sheet

Creation of manuals

b. Participants of technology transfer
The five people mentioned in the table below participated in the technology transfer on the digital plotting.
A questionnaire survey of the participants revealed that none of them had knowledge of the theory of stereo
plotting and that four of them had experience in using CAD software, but not in stereo plotting. They
showed interest in all the work associated with the stereo plotting, with the exception of operation of CAD
software, and requested the training put emphasis on the capturing of three-dimensional data.
Table 3-14 Participants of Technology Transfer on Digital Plotting

Experience, skills, etc. in
Name Post digital plotting Remarks
Theory Software
operation

Mr. Avni GIS and Cartography Expert | No Yes AutoCAD, ArcGIS
Rrustemi Sraphy EXp ’
M A"?“ Head of GIS Department No Yes AutoCAD, Quantum GIS
Ahmeti
Mr. Amir Regica | GIS Expert No Yes AutoCAD, Geomedia
Mr. Esat Xani GIS Expert No Yes AutoCAD, Geomedia
M Mep tor Measurement Expert No No Geomedia
Kosumi

c.  Schedule

The training began with the basic operation of the digital photogrammetry system. The focus of the
training was on “understanding of map symbols,” “data capturing in accordance with map scales” and
“capturing of three-dimensional data.”

Technology Transfer
77



Human Resource Development Project on Geo-Spatial Information of Kosovo
Final Report

Table 3-15 Schedule of Technology Transfer on Digital Plotting

Implementation period Description

Creation of symbols (points, lines and polygons)
Goals: Understanding of the basic operation of CAD software and map
symbols and understanding of mapping scale

June 16to 18,2014 | Setting of PRO600 (Environment setting between the digital

Week | photogrammetry system, stereo viewing software and CAD software)
ee

Goal: Basic operation of the digital photogrammetry system

(Understanding of the plotting operation)

Practice on digital plotting (planimetric features: roads and rivers)
June 19 Goals: Understanding of the scale-specific method for data capturing
and understanding of plotting planimetric features

First Practice on digital plotting (planimetric features: buildings, infrastructure

phase Tune 22 and land use)
une
Goals: Understanding of the scale-specific method for data capturing

and understanding of plotting planimetric features

Week 2 Practice on digital plotting (planimetric features: vegetation)
June 23 to 24 Goals: Understanding of the scale-specific method for data capturing
and understanding of plotting contours

Practice on digital plotting (contours, etc.: spot elevations, topography
June 25 to 26
and contours)

Practice on digital plotting (contours, etc.: spot elevations, topography
Week 3 | June 29 to 30 and contours)

Review of the training on digital plotting

January 20 to 23, Training of the digital plotting of the area to be mapped independently

Week 1
2015 by KCA

Second
Training of the digital compilation and map symbolization of the area to

Week 2 | January 26 to 27 be mapped independently by KCA
Summary and evaluation of the training

phase

d. Method of technology transfer

The training on digital plotting was implemented in the style in which the project member in charge of
digital plotting demonstrated a certain technology using the equipment and materials procured in this Project
and, then, the participants practiced what the member had done. The data of the area used in the
technology transfer on the aerial triangulation mentioned above were used in the technology transfer on the
digital plotting,

99 ¢C

The training was provided in three parts, “setting of the digital photogrammetry system,” “‘creation of map
symbols” and “practice of the digital plotting.” The technology transfer began with a lecture on the basic
theory of “digital plotting” with a presentation which summarized the “Digital Plotting Training Manual”
and the outline of the digital plotting, followed by the technology transfer for the goals mentioned in the

table in ,a." above in their order in the table.
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In the second phase of the technology transfer, an area appropriate for the training on digital plotting was
selected within the area to be mapped independently by KCA after the completion of the Project. Training
was then conducted for both the review and repetition of the practice of the technologies for digital plotting
transferred in the previous phase and preparation for the work to be conducted by KCA in future.

(1) Basic operation of the digital photogrammetry system (Understanding of the plotting operation)

The technologies required for the basic operation of the modules used in the digital plotting, ERDAS
Imagine Photogrammetry, PRO600 and MicroStation, were transferred.  The details of the training were as
follows:

® Understanding of the function of each module (e.g. ERDAS Imagine Photogrammetry = stereo
viewing software, PRO600 = software linking the stereo viewer and CAD and MicroStation =
CAD software)
Management and reproduction of stereo models with ERDAS Imagine Photogrammetry
Data setting for each captured feature (setting of the code, color, line type, line width, map symbol,
etc.) with MicroStation

@® (Catalog creation and setting with PRO600

Understanding of the basic operation of TopoMouse

e i

Figure 3-13 Digital Photogrammetry System

(2) Basic operation of the software

The participants practiced creation of symbols to be used in the digital plotting as a practice to master the
basic operation of MicroStation, which is used in the drawing process in the digital plotting.

They created several symbols of “point,” “line” and “polygon” data using the basic drawing functions,

editing functions and modification functions of MicroStation in combination.
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Figure 3-14 Symbols Created in the Training

(3) Advanced operation of the software (detailed setting, etc.)

There are many features to be captured which have characteristic shapes and which have to be captured
with specific methods. In many cases, the efficiency of capturing these features can be improved by using
capturing methods adapted to their characteristics (e.g. rectilinearization of building data, arrangement of
symbols which can be rotated and streaming of contour data).

The participants practiced the advanced operation mentioned above in the training with PRO600.

Figure 3-15 Screen of PRO600 for Setting a Data Capturing Method

(4) Understanding of map symbols

A lecture was provided on the map symbols required for the creation of 1/25,000 topographic maps,
features to be captured and the capturing standards for each of those features.
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Figure 3-16 Map Symbols for 1/25,000 Topographic Maps (including plotting instruction)

(5) Understanding of the scale-specific data capturing method

A lecture to facilitate the understanding of the scale-specific data capturing method required for the digital

plotting at the scale of 1/25,000 was provided using the data created in digital plotting conducted in Japan

and the existing 1/25

e

Figure 3-17

,000 topographic maps.

Vi 7%

Comparison between Plotting

Data and a 1/25,000 Printout Map

(6) Understanding of the plotting of planimetric features and contours

o

In the training on the plotting of planimetric features, the participants had a lecture to explain the result of

the field verification, following the lectures to explain map symbols and map-scale-specific data capturing

method mentioned above, to review the contents of the previous lectures. After the lectures, the

participants practiced the plotting of planimetric features.

The focus of the training was on the method to capture types of roads and shape of roads as line data

appropriate for the representation on 1/25,000 topographic maps.
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The training on the plotting of contours began with capturing data of spot elevations, followed by drawing
contours compatible with the captured data of spot elevations. The focus of the training was on creation of

shapes to represent rivers.

(7) Training of the digital plotting of the area to be mapped independently by KCA
A zone in the area to be mapped independently by KCA (10 % of the total land area outside the project
area) after the completion of the Project (map sheet number NK-34-21-10-3) was selected as a training area
as it met the criteria being adjacent to the project area and having many elements, such as stages of
urbanization and topographic characteristics. The training was conducted on this area for the review and
repetition of the practice of the technologies for digital plotting transferred and preparation for future work.
The participants in the training were able to capture all the photo-interpretable features to be captured in

the area approximately a quarter of the map sheet area during the training period.

/ D Proect Ares New!
5% 0 » Q.. -—.“” ol 20° %8 00" iy
Figure 3-18 Map of Training Area for Digital Plotting in the Area to be Mapped

Independently by KCA and Output of Digital Plotting

(8) Training of the digital compilation and map symbolization of the area to be mapped independently by
KCA
The participants of the technology transfer independently practiced creation of map symbolization data
from the digitally plotted data created in (7) partly for the review of the technology transfer on “digital
compilation” and “map symbolization.”
They managed to complete the work using the manual created during the technology transfer with support

from the project member.
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Figure 3-19 Outputs of “Digital Compilation” and “Map Symbolization” of Area to be
Mapped Independently by KCA

(9) Understanding of quality control and creation of quality control sheet

The participants inspected the digital plotting data captured in (7) against the background of orthophotos
for ,excessesand ,pmissions”in feature capturing in the quality control and entered the result of the quality
control in the quality control sheet. The project member inspected the sheet and found no problem in the
entries. Therefore, it was concluded that the participants of the technology transfer had understood the

concept of the quality control in, and quality control sheet for, the digital plotting and that they were able to
create the quality control sheet without a problem.
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Digital Plotting

Quality control sheets

Project Name Sheet Name/No. | Mapping Scale Volume Period Executive Organization Chief Engineer Checked by
Human Resource Development Project on Beginning: 2015/ 1/ 27
oo Snmtiat mormation o Kosor NK34_21_10_3 1125,000 95Km2 JICA Study Team Akihiro Sugita Akira OTA
End: 2015/ 1/27
ttem Missing | Error item Missing | Error item Missing | Error item Missing | Error
c 0 0|Building Symbols ~ [Classification 1 0|Vegetation Form of boundary 4 of# Sheet Name/No.
(14%) Form 0| of(a2+) Position 0| o|(7+) Classification of 0| of Varginal Grid Line
symbols
Control Points ::S"””'C‘“S‘"Cﬁ” 5 o|Small Objects  |Classification 0 o|Contours Form 0| 25| Coordinates Value
() Value 0 3|43 Position 0 0|@1+) Value 0 2 Sheet index
Road Classification 14 o|Public Facilty Classification 0 Common Classification 0 0 North arrows
Geography
(31) Form 0 044 Form 0 0|82 Form 0 0 Map description
Road facilties Classification 0 o|ater Area Classification 2 0|Annotations xm‘e"‘s"a“ve 0 0 Others
(32+) Form 0 of(51,52") Form 0 19 Oter administaie 0| 0| Connection between adjacent sheets 0
Artificial object in the

Railway Classification 0 o]fitcialob Classification 0 o Control point name 0 0 Remarks
(33 Form 0 0|53 Position 0 0 ;’:ﬂfj”""““"“ rafic 0 0
Railway facilities | Classification 0 0|Land facility Form of boundary 0 o Water area name 0 0
(34%) Form 0 o|(61**) Classification of 0 ol Land use name 0 0

symbols
[Avation Ot )
ansporiaion/Tafics |Classification 0 0|Religious Area |Form of boundary 0 o Geography name 0 0
(35**,36",37*)  |Position 0 0|(62"*) Classification of 0 ol Place name 0 0

symbols
Buidings Classification 1 o|Plantation Form of boundary 2 o Road destination 0 0
1) Form o ofe3+) (Classification of o o|other Instructons point o o

symbols
Note

1: Create by each sheet. Kill by hatching the box for the item is not applicable.
2. Aggregated and describes the number of falling off and clerical error etc. in each item based on the resut of inspection.
3. #item can not be described, in the case of Field completion

4(****) shows the classification code.

Figure 3-20

Quality Control Sheet for Digital Plotting Created in the Practical Training

Figure 3-21

Part of Manual for Digital Plotting
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Figure 3-22

Technology Transfer on Digital Plotting (Left: Practical training on digital

plotting, Right: Technology transfer on management of materials and equipment)

e. Evaluation of the technology transfer

The participants of the technology transfer were able to perform digital plotting, including various settings,
of the area used in the technology transfer. The integrity of the output data of their plotting was high.
(Integrities of 98.5 % and 95.6 % were observed for planimetric features and contours/spot elevations,
respectively, in the result of the quality control.)

As they have difficulty in capturing contours, they shall have to master an appropriate way to express

contours in valleys and flat areas on 1/25,000 topographic maps with repetition of the practice.

It is recommendable that the speed of the work shall be improved with repetition of the practice.
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Table 3-16 Result of Technology Transfer on Digital Plotting
Content Goal Evaluation indicator Evaluation result
- The participants were able to
Basic operation of the The part cipants are ak?le to perform the setting of PRO600 in
. perform the initial setting of . .
digital photogrammetry PRO600 unassisted on a accordance with the capturing
system (understanding of o standards, which were revised
. . condition different from that . . X
the plotting operation) used in the training during the project period,
' unassisted.
The participants are ableto | The participants were able to create
Digital Basic operation of the create designated symbols symbols, which were changed
llgt}[.a software smoothly with during the project period,

plotiing MicroStation. independently.

Advanced operation of the | The participants are able to z;l;bpsg%vp}i?}? \\)}Vv:rr: Ia;lz)lzitgezreate

software (detailed setting, | create designated symbols LY . .

etc.) smoothly with PRO600 during the project period, on

: ) PROG600 unassisted.
. The participants are ableto | The participants are able to select
Ends;slt:nmng of map select a correct code for each | appropriate codes without a
Y feature smoothly. problem.
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Before the
correction

Understanding of the The data capturec.l in the The participants are able to capture

o mapping area satisfy the
scale-specific data . data other than contours
capturing method capturing standards for map appropriately.

symbols. )
Understanding of the The data integrity in the The' output crea}ted by the .

. S . ; participants satisfied the criterion of
plotting of planimetric designated area is at least at . v of o
foatures 90 % the integrity of more than 90 %.

) (98.5 %)
. o The output created by the
Understanding of the gll; dat?eglzgl tl}sl :,:fg; St participants satisfied the criterion of
plotting of contours 9 (ygna the integrity of more than 90 %.
°' (95.6 %)
Understanding of Th cipants ble &
quality control and cre;tgatrll Clpl?;i ¢ ars;n tfolo The participants were able to create
creation of qualit qualtty the quality control sheet.
quality sheet unassisted. quality
control sheet
Creation of manuals The participants are able to | The participants were able to create
create manuals. manuals.
After the correction After the correction

Before the
correction

Figure 3-23  Output of Contour Drawing by Participants of Technology Transfer at KCA

(Left: Drawing in a valley, Right: Drawing on a flat area)

[ 7] Digital Compilation

Technology transfer was implemented on digital compilation (creating topographic map data by
aligning digital plotting data and data cleaning based on the field compilation results and

capturing standard) to create topographic map data from the digital plotting data.

a. Target of technology transfer
The subjects mentioned in the table below were the basic subjects of the technology transfer. Such

flexible measures as changing the contents and focuses of the transfer of certain technologies were taken
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during the technology transfer to accommodate requests from KCA.
Table 3-17 Contents of Technology Transfer on Digital Compilation

Content Technology transfer item

Basic operation of software (MicroStation and Bentley Map)
Entry of the data of annotations and administrative boundaries
Adjustment of locations of features

Data cleaning

Digital

o Creation of polygon data
compilation

Edge matching with existing topographic map data

Understanding of quality control and creation of quality control sheet

Creation of field completion forms

Creation of manuals

b. Participants of technology transfer
»  Mr. Avni Rrustemi

Mr. Mentor Kosumi

Mr. Amir Regica

Mr. Esat Xani

Y V V V

Mr. Qazim Sinani

Figure 3-24 Training on Digital Compilation
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¢. Schedule

The technology transfer was conducted in accordance with the schedule shown below.

Table 3-18 Schedule of Technology Transfer on Digital Compilation
Implementation period Description
June 30,2014 Digital plotting
Week 1 July 1 to4 Basic operation of the software (preparation for the work, MicroStation and Bentley
Map)
July7t08 Entry of annotations (positioning method for annotation and cartographic annotation
rules)
Week2 | July9 Entry of boundaries (boundary areas data preparation method)
July 101011 Adjusting position arrangement (position arrangement adjustment method and
position arrangement rules)
July 141015 Data cleaning (removal of duplicate and fragmented data and cleaning of the data of
linear features)
Week 3 ; : .
July 16 to 18 Creation of polygon data (independent pol?lgons, topological structure of polygons,
concept of data cleaning and rules on creation of polygons)
July 21 Data coupling (data coupling method)
Week4 | July22 Field completion forms (preparation of field completion forms)
July 23 Discussion on the next phase of the technology transfer

d. Method (contents) of technology transfer

The contents of the technology transfer are described in the order of the subjects of the technology transfer

described in the table in,a.“above.

(1) Basic operation of the software (MicroStation and Bentley Map)

The technology transfer on the basic operation of “MicroStation” and “Bentley Map,” the software used

in the digital compilation, were conducted. The technologies required for using the functions required for

digital compilation were transferred to the participants. The details of the training were as follows:

Preparation of the working environment of MicroStation

Outline of MicroStation and Bentley Map

Screen operation (expansion, contraction, relocation, etc.)

Layer operation

Snapping method

Method of data entry (map symbols, lines, polygons, circles and annotations)

Data correction method (correction of shapes, modification of measurements and attributes)

Inspection of geometry of figures

Correction of geometry of figures

After the explanation on the above-mentioned operations, data for the practice were created. The

participants entered digitized feature data on the background of simple existing maps in the training and
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learned the basic operation of the software while creating data.

4 () 8 I 1 6
: 9 4 (@ ] Q
i 3 G 8 L)
/ A 4 D [}
1; & B [
s ‘ v v,
4 'y ° - o
e
. 4 8 \
by
q ot [ s ¢
1 q LY ] ol
;’ [ q Kl a e {
J ) N e ¢ s 2 e !
'; . L} ¢ ( B }
Figure 3-25 Data Created by Participants of Technology Transfer

(2) Entry of annotations and administrative boundaries

The participants practiced the method to add annotations and administrative boundaries to digital plotting
data. As this training was conducted before digital plotting data were created in the technology transfer, the
participants practiced the digital compilation with the digital plotting data created by the project member.

The annotations recorded on the field verification photos were used for the entry of annotations with a
function of MicroStation. The participants learned how to represent the annotations with characters with the
size provided in the map symbol regulations and how to place annotations of linear features such as roads
and rivers with angles, when the need arises, in the training. The participants of the technology transfer

successfully placed all the annotations in the map sheet area used in the technology transfer.
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Figure 3-26 Part of Annotations Entered by Participants of Technology Transfer

(3) Adjustment of locations of features

The participants had training on how to adjust the locations of two overlapping features on a map. Since
the positional data of features interpreted on aerial photographs are captured accurately, there is a possibility
that symbols of two features created in the digital plotting from the captured data may be displayed
overlapped on a map. In such a case, the locations of the features shall have to be adjusted in the digital

compilation to eliminate the overlap.

Figure 3-27 Adjustment of Locations of Features

The participants of the technology transfer practiced adjustment of locations of features in the area used in
the technology transfer. The project member had identified the locations where overlap of features were
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observed in advance and inspected the result of the practice of the digital plotting at these sites. If the
project member had found incompleteness in the result, the participants were instructed to correct it.  After

the practice, the participants became able to adjust locations of features appropriately.

Figure 3-28 Part of Data whose Locations were Adjusted by Participants of Technology

Transfer

(4) Data cleaning
Data cleaning is the work of correcting data which do not have data structures (polygon, line and point
data) compliant with the map specifications at the stage of digital plotting to data with correct structures and
identifying and correcting errors such as duplication and fragmentation occurred in the plotting. The
participants had training on identification and correction of these errors in the map sheet area used in the
technology transfer. The subjects of the data cleaning in the training were as follows:
®  Identification of duplicate data: Identify sets of data captured for the same feature and eliminate
duplication.
®  [dentification of fragmented data: Inspect minute line and other data generated in the plotting and
delete these artifacts.
® Inspection of line data for interruptions: Inspect line data for features which form networks, such
as roads, rivers and railways for interruptions.
® [Inspection of polygon data: Inspect whether or not polygon data are closed. Inspect whether or
not there is a gap on the outline of polygon data.
In the training, the participants identified errors using the logical inspection program and corrected them
with functions of the software. Inspection was conducted not once but repeatedly until all the errors had

been eliminated. In this way, the participants corrected all the errors successfully.
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Figure 3-29 Technology Transfer on Digital Compilation

(5) Creation of polygon data

The project member explained the method for the creation of polygon data from cleaned data. In the
practical training, the practical method to be used when creating topological polygon data was demonstrated
using a vegetation feature as an example.

Since topological polygon data could be created efficiently with GIS software, the participants used the
method of creating source data for polygon creation in the digital compilation and creating polygon data

from the source data in the GIS structurization in the practice.

Figure 3-30 Topological Polygon Data

The participants of the technology transfer created vegetation polygons in the area used in the technology

transfer in the practice and had mastered the method of creating them by the end of the practice.

(6) Edge matching with the existing topographic maps
The participants practiced the method of edge matching between the map of the map sheet area used in
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the technology transfer and those of the adjacent areas using the data of the adjacent areas prepared by the

project member. Edge matching is the work of connecting data in adjacent areas as shown in Figure 3-31.

Sheet line

To find
midpoint

Figure 3-31 Conceptual Drawing of Edge Matching

The project member explained the accuracy required for and the order of procedures in edge matching
and the participants practiced edge matching between adjacent map sheet areas. They successfully
performed the edge matching with the training data prepared by the project member.

(7) Understanding of quality control and creation of quality control sheet

As the contents of the training for the understanding of the quality control and on the creation of an
quality control sheet in this technology transfer overlapped with those of the training on the same subject in
the technology transfer on the digital compilation after field completion, it was decided in the discussion
between the participants and the project member that the training concerned should be combined and

implemented in the technology transfer on the digital compilation after field completion.

(8) Creation of field completion forms
The participants practiced the method to create “field completion forms” to be used for the clarification of
the uncertainties detected in the digital plotting and the digital compilation in the field. They successfully

created the maps to be used in the field completion including the one shown in Figure 3-32.
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Figure 3-32 Map to be Used in Field Completion Created by Participants of Technology
Transfer
Figure 3-33 Part of Manual for Digital Compilation

e. Evaluation of the technology transfer

The participants of the technology transfer successfully completed the digital compilation of the digital
plotting data of the area used in the technology transfer prepared by the project member within the duration
of the technology transfer. Figure 3-34 shows the digital compilation data created by them, which verifies
that they have understood the procedures for the digital compilation.
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Figure 3-34 Completed Digital Compilation Data

The project member asked the participants to fill in a questionnaire and take an examination for the

evaluation of their level of understanding of the transferred technologies. The questionnaire contains the

questions mentioned below for the self-evaluation of their understanding.

Have you understood the details of the digital compilation procedures?

Have you understood the workflow of the digital compilation?

Have you understood how to use MicroStation and Bentley Map?

Have you understood how to make preparation for the work?

Have you understood how to represent annotations and administrative boundaries?
Have you understood how to adjust locations of features?

Have you understood the methods for data cleaning?

Have you understood how to create polygons?

Have you understood the method for edge matching?

Do you think that the duration of the training was sufficient?

The participants of the technology transfer mostly selected “I have understood” as their answers to the

questions on the technologies from the options, “I have understood,” “I have understood a little” “I cannot

say whether I have understood or not” and “I have not understood.” Most of them selected “Sufficient” as

the answer to the question on the duration of the training. The result of this questionnaire survey has

confirmed that the participants consider that they have understood the contents of the technology transfer.

The percentage of correct answers of the participants in the examination for the evaluation of the level
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of understanding (which had ten questions) was 72 % on average. This observation indicates that they
have understood the contents of the technology transfer, in general. There was one question to which all
of them had answered incorrectly. As misconception about the intention of the question seemed to have
been the cause for the incorrect answer, the project member provided additional explanation on the

question during the technology transfer on the digital compilation after field completion.

Figure 3-35 Completed Questionnaire/Examination Form

The outputs of the practice and the responses in the questionnaire and the examination indicate that the
participants of the technology transfer have understood the contents of the work in the digital compilation

sufficiently.

[ 8] Digital Compilation after Field Completion

Technology transfer was implemented on digital compilation after field completion (correction
and modification of digital compilation data based on the result of field verification of unclear
locations (missing data, errors) found in digital compilation) to correct and modify digital

compilation data.

a. Target of technology transfer
The subjects mentioned in the table below were the basic subjects of the technology transfer. Such flexible
measures as changing the contents and focuses of the transfer of certain technologies were taken during the

technology transfer to accommodate requests from KCA.
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Table 3-19 Contents of Technology Transfer on Digital Compilation after Field Completion

Content Goal

Digital o
Jation training
a
C(f)tmp;‘ 1d Understanding of the inspection method of modified data and practical training
after fie
. Understanding of quality control and creation of quality control sheet
completion

Verification of the confirmation results of field completion

Understanding of the modification work based on map symbols and practical

Conversion to the data file to be provided for the subsequent process

Creation of manuals

b. Participants of technology transfer

The people mentioned below participated in the technology transfer on the digital compilation after field

completion.
»  Mr. Avni Rrustemi
»  Mr. Mentor Kosumi
»  Mr. Amir Regica
»  Mr. Qazim Sinani

Figure 3-36 Scenes from Technology Transfer on Digital Compilation after Field Completion

¢. Schedule

The technology transfer was conducted in accordance with the schedule shown below.

Table 3-20 Schedule of Technology Transfer on Digital Compilation after Field Completion

Implementation period Description

Week 1

Explanation of the contents and confirmation of the schedule of the technology

December 5, 2014
transfer

Week 2

December 8 Verification and interpretation of the survey result of the field completion

Lectures and practical training on the modification work based on map
December 9 to 10

symbols
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December 11 to 12 Lectures and practical training on the inspection method of modified data

Lectures and practical training on the inspection method of modified data,
December 15 C . . .

participation in the discussion on the Interim Report

Week 3 | December 16 to 17 Lecture on quality control and creation of quality control sheet

Lecture and practical training on data conversion, summary and evaluation of the

December 18 to 19 raini
aining

d. Method (contents) of technology transfer

The contents of the technology transfer are described in the order of the subjects of the technology transfer

described in the table in , a.“above.

(1) Verification and interpretation of the survey results obtained in the field completion

The project member in charge of digital compilation after field completion explained result of the field

completion created in the preceding process using a field completion form of the area used in the technology

transfer as an example.

The member explained the meanings of the symbols for instructions for the field

completion set in the field completion process and confirmed the instructions indicated by the symbols on

the form. Table 3-21 shows the meanings of the instruction symbols explained in the technology transfer.

Table 3-21 Symbols for Instructions for Field Completion
Symbol Meaning Description Example Meaning of the example

Ck Check Please re-survey the location because there

is uncertainty in the result of the field Ck-6201 A boundary of a cemetery
e has not been defined clearly.
verification.

A Add Please survey the location because a A4301 Verify whether or not there
feature is supposed to be there. is an antenna at the location.

Cg Change Please survey the location because a Is the feature at the location
wrong feature seems to have been Cg-3103/3104 | alocal road, instead of a
recorded at the location. regional road?

Myv Move Please identify the correct location of the Verify the location of the
feature because the recorded location Mv-4217 school because its recorded
seems to be wrong. location seems to be wrong.

No Nothing Please survey the location for the existence The bridge does not exist or
of the recorded feature because it has not No-3203 it cannot be found on
been found on images. images.

Em l]::/iige . A feature lqcated in two .adJacent map Verify whether the

atching sheet areas is recorded differently in the S
. Em-7101/7103 | description in 7101 or 7103
twoareas. Please re-verify the feature to is right
decide which record is correct. '

Txt Annotation | While a certain number has been given to
a field survey photograph, there is no Txt(1) There is no annotation for
annotation with this number in the lists of (1) in the list.

annotation.

A field completion form on which the result of the field completion was entered is shown below.
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Figure 3-37

Part of Completion Form Used in Explanation

An example of the use is described and explained for each completion symbol in the manual so that

engineers who did not participate in the technology transfer can understand its meaning. The participants

of the technology transfer were able to understand the completion results by consulting the field completion

forms and the manual.

Figure 3-38

Practical Examples of Use of Completion Symbols Described in Manual
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(2) Lecture and practical training on the modification work based on the map symbols

The training on the modification of the digitally compiled data on the basis of the survey results of the
field completion verified in the previous section was conducted.  As the participants had already mastered
the software operation method in the digital compilation process, the modification method was mainly
explained in this technology transfer.

The participants incorporated the survey result of the field completion in the data created in the digital
compilation in the practical training. They were able to use all the survey results to modify the digitally
compiled data in the practical training,

Figure 3-39 Practical Training on Digital Compilation after Field Completion

(3) Lectures and practical training on the inspection method of modified data

The training on visual inspection of the data created in the digital compilation after field completion in the
preceding section was conducted. In the visual inspection, the data were inspected for omissions, excesses
and erroneous entries with the survey results which had been used so far, and the information provided by
KCA used as source information. The data were inspected for the following five points:

[1] Omission of entries

[2] Excess of entries

[3] Erroneous entries

[4] Errors in location

[5] Re-verification of questionable entries

Each verification item identified in the inspection was marked with an inspection symbol specifically
defined for each type of the inspection points to ensure integrity of the inspection conducted by different

inspectors.  The inspection symbols are defined as follows:

[1] Data re-verification — CK (Check)

To be used when detailed re-verification of the data is required to decide whether they are correct or not
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[2] Data addition — A (Add)

To be used when data are missing

[3] Data deletion — D (Delete)

To be used when unnecessary data are to be deleted

[4] Data change — CG (Change)

To be used when data have to be replaced with correct ones
[5] Data relocation — MV (Move)

To be used when data are to be relocated

The project member explained the inspection method using the form used in the inspection. The
inspection method for each of the five inspection points was explained and these methods were
demonstrated for the inspection of an uninspected form in the technology transfer to facilitate understanding

of the methods of the participants.

Figure 340 Training on Visual Inspection in Digital Compilation after Field Completion

After the explanation of the inspection methods, the participants practiced the visual inspection. The
project member facilitated improvement of their inspection capacity by re-inspecting the results of the
inspection conducted by them and, when an omission in the data inspection had been found, notifying them

of the omission.
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Figure 341 Practical Training on Visual Inspection in Digital Compilation after Field
Completion

The participants inspected all the map sheet areas used in the technology transfer. The results of the
inspection were filed with the source information for the inspection so that they can be used as an example
of the visual inspection when KCA is to create digital topographic maps of the remaining 10 % of the land

area. They were also made aware of the need to inspect data more than once when required.

e ddaad

Figure 3-42 Result of Visual Inspection and Source Information

(4) Understanding of quality control and creation of quality control sheet
The project member explained the importance of quality control using the case of the visual
inspection mentioned above and the need for quality control not only in digital compilation after field
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completion but also in other processes including digital compilation.

The method to create the quality control sheet was explained using the result of the visual inspection
and the participants created it in the practical training. The entries in the sheet were inspected to confirm
whether or not there was an error in the entries. As there was no defect in the entries, it was concluded

that the quality control sheet had been appropriately completed.

Figure 343 Quality Control Sheet Created in Practical Training

(5) Conversion to the data file to be provided for the subsequent process

The output data of the digital compilation after field completion have to be processed in the
subsequent process of structurization of digital data (GIS structurization). The project member
explained the need for preparing an efficient intermediate file format, as different types of software
packages are used in the digital compilation after field completion and the GIS structurization.

The software packages used in the digital compilation after field completion, MicroStation and
Bentley Map, have a function to create data output in the Shape file format of the software used in the
GIS structurization (ArcGIS).  The project member explained this data file conversion.

It was easy to perform the conversion in the environment prepared in advance by the project member.
However, as the need to change environmental setting might arise because of changes in the map
symbols and databases, the project member taught the participants how to change the setting,

The project member preset an environment in such a way that data were not correctly converted in it

for the practical training.  The participants modified the setting of this environment until the data had
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been correctly converted in the training.  In this way, their learning of the data conversion method was
facilitated.
The participants managed to construct an environment which enabled correct data conversion in the

end.

Data Created in Digital Compilation after Converted Shape File
Field Completion
Figure 344 Data Converted by Participants of Technology Transfer

e. Evaluation of the technology transfer

The participants of the technology transfer were able to create data of the area used in the technology
transfer to be used in the subsequent processes by performing the digital compilation after field completion,
quality control and data conversion independently. Inspection of their output revealed that they had
understood the methods used in those processes.

The project member asked the participants to fill in a questionnaire and take a written examination in
order to evaluate the level of their understanding of the transferred technologies. The participants were asked

to evaluate their own levels of understanding by answering the questions in the questionnaire given below.

Have you understood the details of the work in the digital compilation after field completion?
Have you understood the workflow of the digital compilation after field completion?

Have you understood the symbols used on the output of the field completion?

Have you understood how to modify data?

Have you understood the quality control method?

Have you understood the methods of the visual inspection?

Have you understood the symbols used in the visual inspection?

Have you understood how to create the quality control sheet?
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® Have you understood how to convert data?

®  Was the training period sufficient?

The participants were asked to respond to these questions with “Yes.”, “Yes, to a certain extent.”, “I cannot
say yes or no.” or “No.”

Two of the four respondents responded “Yes.” to all the questions concerning their understanding and
“Yes.” to the question on the training period.

One of the remaining two responded “Yes, to a certain extent.” to three questions and the other did the
same to one. (Both of them responded “Yes.” to the other questions.) One of the two responded “No, it
was a little insufficient.” to the question on the training period.

The training period for the digital compilation after field completion was shorter than that for the digital
compilation. This fact is considered to have been a cause of those slightly unsatisfactory responses.

The average mark of the participants for the ten questions in the written examination was approx. 50 %.
The project member concluded that their understanding of the transferred technologies was insufficient on
the basis of this examination result. Thus, the member returned the marked examination papers to them and
asked them to study the manuals and other relevant materials for the questions to which they had given
incorrect answers. Some of the participants could not attend part of the training because they had other

training to attend.  The low mark may be attributed to this fact.

Figure 345 Questionnaire/Examination Completed by Participant

On the basis of the results of the questionnaire inquiry and the examination, the project member requests

the participants to repeat the voluntary practice of the learned technologies to improve their understanding of
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the technologies.

On the other hand, although the number of the participants was small, they helped and complemented one

another in the practical training to manage to achieve the goal of creating the topographic map of the area

used in the technology transfer. This fact led the project member to conclude that they would be able to

create the geo-spatial data of the remaining 10 % of the total land area of the country in cooperation.

[9] GIS Structurization

Technology transfer was implemented on map symbolization and the structurization of digital

compilation data for the use of the data in the GIS (structurization of the topographic map data

created in digital compilation to create data that is usable in the GIS).

a. Target of technology transfer

The goals mentioned in the table below were set for the technology transfer and the technologies required

for achieving these goals were transferred to the participants.

Table 3-22

Contents of Technology Transfer on GIS Structurization

Content Goal Description of the implemented technology transfer
Understanding of the GIS 1) Outline of GIS (including that of ArcGIS)
(understanding of standard
data structures)
Basic operation of GIS 2) Basic operation of ArcGIS (including Maplex)
software 3) Export and import of data (including CAD data)
4) File format for ArcGIS
Data 5) Database structurization using ArcGIS (including creation and
L Advanced operation of GIS | compilation of attributes)
structurization

Creation of
fundamental
GIS data

software

6) Points to be noted in the data import (text, cell and polygon
data, etc.)
7) Logical check of data (including topology)

Proposals on the utilization
of GIS data

8) Function specific to GIS (including data processing)
9) Concept on data updating

Understanding of quality
control and creation of
quality control sheet

10) Error detection with the software
11) Outline of the quality control sheet
12) Schedule management and quality control

Creation of manuals

13) Creation of a work manual by the participants of the
technology transfer

b. Participants of technology transfer

The four people mentioned below participated in the technology transfer on the GIS data structurization.

They had a little experience in using GIS.
»  Mr. Avni Rrustemi
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»  Mr. Mentor Kosumi

»  Mr. Amir Regica
»  Mr. Qazim Sinani

¢. Schedule

The technology transfer with the contents mentioned above and the final exercise was implemented with

the schedule described below. The total number of days on the schedule was 17. However, because the

participants had to attend to other duties, the actual number of days of the technology transfer was 14.5.

Table 3-23 Schedule of Technology Transfer on GIS Structurization
Implementation period Description
1) Outline of GIS (including that of ArcGIS)
Week 1 September 8§ to 12 2) Basic operation of ArcGIS (including Maplex)
(5 days) 3) Export and import of data (including CAD data)
4) File format for ArcGIS
5) Database structurization using ArcGIS (including creation and compilation of
Week 2 September 15 to 19 attributes)
(4 days) 6) Points to be noted in the data import (text, cell and polygon data, etc.)
7) Logical check of data (including topology)
8) Function specific to GIS (including data processing)
September 22 to 26 9) Concept on data uI?dating
Week 3 (3.5 days) 10) Error detection with the software
11) Outline of the quality control sheet
12) Schedule management, quality control and final exercise
Week 4 September 29 to 30 Final exercise
(2 days)

d. Method of technology transfer

The project member created a manual covering the contents of the technology transfer mentioned above

and used it in the technology transfer. The manual is composed of the outline of the theory of each

technology to be transferred and several practices based on the theory. The project member gave a lecture

on the outline of the theories in English. In addition, an interpreter interpreted the lecture consecutively in

Albanian to improve the level of the understanding of the theories of the participants. The project member

prepared several exercises using simple data models and used them for not only the improvement of the

understanding but also the acquisition of software operation techniques. Meanwhile, the rules and basic

policy on taking training for the technology transfer were established before the commencement of the

technology transfer.

The following is a summary of the training and its result.

1) Implementation period:

14.5 days
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2)

3)

4)

5)

6)

7)

8)
9)

Implementation hours:

Precondition:

Target level:

Target of skill acquisition:

Implementation method:

Final exercise:

Languages used:

Learning materials:

10) Equipment used:
11) Software used:

9:00 - 11:30 and 13:30 — 15:30, a total of 4.5 hours/day

Basic knowledge, experience and understanding of survey and
topographic maps and capacity to operate personal computers and
Windows

To be able to convert CAD data into GIS database with GIS
software

Understanding of the outline of GIS, basic operation of ArcGIS,
understanding of the basics of GIS database, conversion of
topographic map data (CAD) into GIS database, etc.

Lecture on the outline of theories and practices associated with the
theories

Conversion of digital compilation CAD data (of one map sheet
area) into GIS database

English and Albanian

Training & Work Manual, output CAD data of the digital

compilation
Workstation (2 units), a projector (of KCA)
ArcGIS ver. 10.2.1. (two licenses, advanced and standard)

Figure 3-46

Scenes from Technology Transfer on GIS Structurization

After the completion of the technology transfer, the final exercise was given to the participants. In the final

exercise, the participants practiced conversion of sample data created in the digital compilation (of one map

sheet area, a design file of MicroStation) into a GIS database in accordance with the provided GIS database

structure. They also created polygons and compiled attribute data using the same data in the final exercise.

The figure below shows the CAD data used and GIS data created in the practice.
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Output data of the digital compilation (CAD)

GIS-structured data

Figure 347 Input and Output of Final Exercise of GIS Structurization

The participants created a list of the contents of the practice and the procedures used in it while they were

working on the final exercise. They confirmed and examined the contents of the list. This activity is the first

step toward the creation of their own work manual. The Project Team hopes that they use the Training &

Work Manual to be prepared by the team as a reference material for the creation of their own manual and

that they continue to update their manual.

e. Evaluation of the technology transfer

The level of mastery of the transferred technologies for the GIS structurization of the participants was

evaluated comprehensively with the evaluation indicators mentioned in the table below, in principle.

Table 3-24 Result of Technology Transfer on GIS Structurization
Item Indicator Evaluation method Mark

Motivation Percentage of attendance Quantitative o
Attitude Learning attitude during the o

technology transfer Qualitative ?
Acqu.isition of Result of the final exercise Quantitative A
technical knowledge
Mastery of actual Figures in the quality control sheets Qualitative A
work Time required for the entire work Qualitative A

1) Motivation

*  Percentage of attendance

There were two units of technology transfer per day for 14.5 days. Therefore, the total number

of units was 29. Attendance of the participants was evaluated with this number. When the

attendance was poor, the project member asked the chief executive officer to urge the participants to
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attend the training,
Table 3-25 Percentage of Attendance at Technology Transfer on GIS Structurization
Week 1 Week 2 Week 3 Week 4
Name “Qentember 8to 12 | September 15t0 19 | September 22t026 | September 29 to 30 Total
(5 days) (4 days) (3.5 days) (2 days)
96.55 %
A 9/10 8/8 7/7 4/4 (28129)
91.38 %
B 8/10 7.5/8 717 4/4 (26.5/29)
87.93 %
C 10/10 7.5/8 717 1/4 (25.5/29)
65.52 %
D 6/10 8/8 3/7 2/4 (1929)
Total 82.50 % 96.88 % 85.71 % 75.00 % 8534 %
(33 days/40 days) (31 days/32 days) (24 days/28 days) (12 days/16 days) (99/116)

2)

3)

The participants of the technology transfer participated in the training while having other duties
and projects to attend to. The percentage of their attendance of more than 85 % under such a

circumstance deserves a mention.

Attitude

The participants seemed to have more interest in software operation in the practice sessions than
lectures during the technology transfer.

The participants were sometimes found lacking motivation to make their own effort to acquire new
technologies during the technology transfer. Such attitude shall have to be improved in order for
KCA to become independent and develop itself. It is also worth mentioning to the participants in
the training that accurate self-evaluation is essential for the improvement of their motivation to

participate in technology transfer and training and their technical capacities.

Acquisition of technical knowledge and mastery of actual work
Acquisition of technical knowledge and mastery of actual work were evaluated with the result of
the actual work in the final exercise, “‘conversion of digital compilation data into GIS structured data.”
“Figures in the quality control sheets” and “the time required for the entire process” were also
evaluated with the result of the final exercise.
*  Result of the final exercise
As two PCs were used by four participants in the technology transfer, participants were divided
in two teams and took the final exercise as teams. The participants completed the exercise with
guidance provided by the project member when the participants had to perform work they had not
understood completely. Therefore, the same scores were given to both teams. The table below
shows the allotment of marks to the subjects in the exercise and the marks given to the teams of the

participants.
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Table 3-26 Result of Exercise of GIS Structurization
oint allotment Data Polygon creation/ Topology Attribute Adjustment/
conversion Attribute addition check compilation Listing Total
Team 30 points 25 points 15 points 20 points 10 points
A 21 16 5 13 8 63
B 21 16 5 13 8 63

Because their understanding of the software operation has not reached a technically sufficient
level, they are still unable to react flexibly to unexpected problems in software operation. To solve
this problem they will have to improve their ability to the level at which they can react to any
problems by reading the manual to be prepared carefully and repeatedly.

It can be said as the overall evaluation of the technical knowledge and mastery of actual work of
the participants of the technology transfer that they have to make further effort to improve their
knowledge and technical capacity using the technologies acquired in this technology transfer, because
their experience in the creation of geo-spatial data is limited.  In addition, they have to improve their
English to understand error messages, other messages and terms displayed on the screen because the

software packages they are using are English versions.

[10] Map Symbolization

The technologies used for the symbolization of the topographic map data for the printing and distribution
of topographic maps were transferred to the participants. ~ Map symbolization is the process of creating
data which can be printed with a plotter through map adjustment, which is the work of creating maps with
respectable appearance with pre-determined expressions by applying the map symbols determined in the
Discussion on Specifications to the data structured from the digital compilation data in accordance with the
provisions of the map symbol regulations.

ArcGIS (Advanced) and ArcGIS (Standard) procured in this Project have a “Representation” function
which enables map adjustment without changing the positional accuracy of data. In other words, this
function eliminates the need for the creation of new data for DTP software and makes the response to data

update easy because the same data can be used in the entire process. Because of these benefits, ArcGIS

(Advanced) and ArcGIS (Standard) were selected for the use in this Project.

a. Target of technology transfer
The technology transfer on map symbolization was implemented in two phases, the first phase in October
2014 and the second phase in January 2015.

The project member in charge of map symbolization conducted a questionnaire survey of the five
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expected participants of the technology transfer at the beginning of the first phase. The survey revealed 1)

that, although they did not have experience in map adjustment with ArcGIS, they had experience in the

creation of thematic maps with symbology and 2) that they were interested in the operating methods for the

creation, registration and use of original symbols.

Manuals and sample data prepared in advance were used as the materials for the technology transfer.

The operation/practice-oriented technology transfer was implemented with these materials while

incorporating requests from the participants as much as possible.

[First phase of the technology transfer]|

Table 3-27 Contents of Technology Transfer on Map Symbolization (First phase)
Content Goal Description of the implemented technology transfer
Understanding of * Relocation of overlapping symbols, priority order of relocation
map adjustment and a method to represent relocated symbols
Understanding of » Use of different representations on large and small-scale maps
symbolization because of the difference in density of map elements
method in (omissions and exaggeration)
accordance with
contraction scale
+ Difference between symbology and representation in ArcGIS
*  Creation of map symbols in accordance with the map
Basic operation of specifications
symbolization » Conversion to Representation and application of the map
software symbol rules
L. » Layer structures with the priority order of symbols taken into
Application of . .
consideration
symbols to : . .
. * Relocation and transformation of map symbols and retention
topographic map data

and map adjustment

Advanced operation
of symbolization
software (detailed
settings, etc.)

of the true data location

Automatic detection of symbol overlaps and correction
measures

Use of masking on overlapping symbols

Creation and addition of a legend and marginal information
Representation of the names and numbers of adjacent map
sheets

Understanding of
quality control and
creation of quality
control sheet

Visual inspection with printed maps and record of correction
Presentation of the cases in the past and creation of quality
control sheet

Creation of manuals

Support to the creation of an original manual by the
participants of the technology transfer based on the manual
prepared by the project members and the technology transfer
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[Second phase of the technology transfer|

The project member conducted interviews with the counterparts at the beginning of the second phase.
On the basis of the findings in the interviews, it was decided to include the review of the contents of the first
phase and practical training on a series of work from the digital compilation to data structurization and map
symbolization of the new data (of an area outside the project area) created by the participants of the
technology transfer on digital plotting in the second phase.

Table 3-28 Contents of Technology Transfer on Map Symbolization (Second phase)

Content Goal Description of the implemented technology transfer

) . |* Compilation of the plotted data with Bentley Map
Creation of data topologies i ) )

. . »  Creation of polygon topologies (correction of errors)
(preliminary preparation

Processing of line data (combining line data on each layer
for the structurization) 5 ( g yen)

» Data export to the DWG/DXF format

Structurization (Import of | Structurization with ArcGIS

) ) the above-mentioned data |+  Addition of required attributes to each feature
Review of the creation

. to a Geodatabase) * Creation and inspection of topologies
of the data required for X X
o * Relocation and transformation of symbols
map symbolization/ . . . .
. * Automatic detection and correction of overlapping
creation of bols
S
map-symbolized data Y . .
o »  Use of masking on overlapping symbols
Symbolization . .. .
*  Creation and addition of a legend and marginal
information
» Representation of the titles and numbers of the adjacent
map sheets
Inspection . * Identification of data requiring correction on the screen
pectioneorrection » Correction of the identified data
Creation of manuals  Support to the creation of manuals

b. Participants of technology transfer
> Mr. Avni Rrustemi

Due to other engagements, only one person mentioned above out of the five people who had responded to
the questionnaire before the commencement of the technology transfer participated in the technology
transfer regularly throughout its duration. However, the technology transfer was conducted almost as
personal tutoring and the participant was able to use ample time for the practice under such a circumstance.
He was so motivated as to prepare an original video manual to transfer the technologies he had acquired to

other staff members by taking notes of the operating methods and video of the entire process.
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¢ Schedule
Practices and lectures were provided as mentioned in the table below with the findings in the
questionnaire and interview surveys taken into consideration.

Table 3-29 Schedule of Technology Transfer on Map Symbolization

Implementation period Description
First Week 1 | October 8to 10,2014 | Preparation for the technology transfer (on symbolization)
phase *  Understanding of “Representation” in ArcGIS

+ Difference between symbology and Representation

*  Method for the conversion of symbology to Representation
Week 2 | October 13 to 17 .
*  Method for the creation of map symbols

*  Method for the application of created symbols to Representation

*  Method for fine adjustment of map symbols

* Practice of Representation
Week 3 | October 20 to 24 *  Questions and Answers
* Creation of neatlines and grid lines

* Practice of Representation

» Review and Questions and Answers
Week4 | October 27 to 31 i )
»  Explanation on the quality control method

e Summarization

Second * Review of the work in the digital compilation including the
phase Week 5 | January 8 t09, 2015 classification of CAD data and combining of line data with
MicroStation

* Review of the work in the digital compilation including the
classification of CAD data and combining of line data with
MicroStation

*  Creation of polygon topologies with MicroStation

» Data import from a CAD database to a Geodatabase

» Data creation by the spatial attribute joining of polygon and point
data

* Addition of annotation data

» Conversion of point data to 3D data

+ Data dissolution

 Extraction of line data required for the creation of polygon data

Week 6 | January 12 to 16

(used only Representation)
*  Methods to create and correct a topology for each feature class
» Symbolization (conversion to Representation)

* Creation of relation masking

»  Comments on the map created by the KCA engineers and
explanation on correction measures

Week 7 | January 19 to 23 *  Creation of inspection fields

*  Question-and-answer session on inspection items

*  Advice on correction measures

* An examination to evaluate the technology transfer on
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symbolization

* Training of the digital compilation/map symbolization of the
Week 8 | January 26 to 27 area to be mapped independently by KCA
* Overall evaluation

d. Method of technology transfer

The training on the map symbolization and map adjustment was conducted using structured data and the
Representation function of ArcGIS.

The project member told the participants that map data for plotter output and offset printing were created
from data of point symbols, line symbols, polygon symbols or texts in the digital compilation/structured data
handed over from the preceding steps through this symbolization process. As digital
compilation/structured data are used for map symbolization and adjustment, use of data which have not been
inspected and corrected sufficiently at each step up to the digital compilation and GIS structurization in map
symbolization and adjustment could adversely affect accuracy of the output of the map
symbolization/adjustment. Based on this fact the project member informed the participants of the

importance of the inspection and correction at each step.

Participants working together on a practice Participant taking notes
Figure 348 Scenes from Technology Transfer on Map Symbolization
Technology Transfer
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)

2)

3)

4)

Details of the contents of the technology transfer

The project member explained the map symbolization using the manual prepared in advance and,

when necessary, oral presentation, visual presentation and demonstration.

Explanation on the outline of map symbolization and adjustment with ArcGIS in a lecture

*  Comparison with the conventional methods (ArcGIS allows retention of data accuracy)

*  Difference from the symbology in ArcGIS (ArcGIS allows data representation in accordance with
judgment based on the principle of map adjustment)

*  Problems (problems related to user-friendliness, the number of relevant manuals currently

available, adaptation to the coordinate system used in Kosovo)

Instruction on the methods for the creation and registration of map symbols

*  Point symbols (mosques, churches, chimneys, etc.): Composites of point symbols of different
shapes

*  Line symbols (roads, railways, etc.): Representation using the layer structure

*  Polygon symbols (vegetation, graveyards, etc.): Creation of patterns using point symbols and
placement of the patterns

*  Registration of new symbols mentioned above and import, modification, addition and deletion of

the existing symbols

Conversion to “Representation”
*  Allocation of map symbols created in accordance with the map specifications to all layers

e Conversion from point data to annotation of texts (with a function of ArcGIS)

How to carry out map adjustment

*  The project member instructed the participants to carry out the map adjustment by 1km TM grid,
the created Kosovo Coordinate System.

* The participants relocated, generalized and redrew individual symbols for appropriate
representation on topographic maps without overlapping, excessive and sparse representations on
the basis of a judgment based on the principle of the map adjustment.

* The project member told the participants to correct overlapping symbols which were
inappropriate to be represented on maps because of a large area of overlap among all the
overlapping symbols detected automatically by the software, instead of correcting all of them.
The project member instructed the participants that some of those overlapping symbols might not

even have to be corrected if a judgment based on the principle of map adjustment supported it.
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5)

6)

*  The project member instructed the participants to ensure visibility of symbols and annotations
with masking. The project member informed the participants that, although ArcGIS can be used
for automatic masking, automatically created masking should be visually inspected to decide
whether such masking was necessary or not and that such use of ArcGIS required attention
because it required huge data space.

*  The project member instructed the participants to use relocation and omission (no representation
and masking) as a main measure against inappropriate representation within a 1km grid.

*  The project member instructed the participants that line shapes had to be changed without
changing the relative positions of the original features.

*  The project member explained the priority order for relocation among natural features, ground
control points, roads, railways and buildings to the participants. The member taught them that a
feature should be relocated within the limit of the cuamulative relocation of 1.2mm (as this figure is
a Japanese standard and as symbols used in foreign countries are larger than those used in Japan,
1.5mm — 1.8mm is appropriate in those countries), in principle.

*  The project member provided the participants with an instruction on how to represent a legend
and marginal information (how to customize a legend and how to represent the names and
numbers of the adjacent maps).

*  The project member provided the participants with an explanation on creating shortcut keys and
displaying them in a toolbar as a means to improve the workability.

As different sets of criteria have to be used for the judgment based on the principle of map adjustment

mentioned above, depending on the scales and purposes of use of the maps to be created, establishment

of a standard is required before the implementation of adjustment work. As it is particularly important
to know the difference between expression and shapes of symbols on the existing maps and actual
conditions in the field, the project member taught the participants the importance of considering this
difference during the planning of the preparation of the specifications, preparation of the specifications

and dissemination of their contents.

Participants asked for an explanation on the method of setting neatlines on arbitrary lines of longitude
and latitude during the training. In response, the project member provided them with an instruction
on how to define the customized coordinate system (KOSOVOREFO1) for the creation of
neatlines/TM grids with MicroStation.

Quality control

The quality control in the map symbolization is performed by visual inspection. A person in charge of

inspection inspects the entire map on a screen of a PC by displaying an enlarged view of a map on the screen
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and inspecting the map on the screen while scrolling. The inspector makes comments where s’he finds
erroneous, excessive, too sparse and missing representations and corrects them. Instruction on the
correction to a person who is to perform the correction can be made clear by recording the comments and
transferring the recorded comments to the person concerned. However, this type of inspection is likely to
fall into the state of “You cannot see the forest for the trees” as it is difficult to grasp the image of the entire
map with this inspection. Therefore, the project member told the participants the importance of the
inspection of a map printed as a proof-reading sheet.

A proof-reading sheet is usually printed after the scroll inspection/correction on a PC screen has been
completed and, then, visual inspection of the printed sheet is conducted.

The project member instructed the participants to record the number of errors found in the proof-reading
on the quality control sheet by type of feature with description of the errors, if necessary, and keep the sheet
as a reference for the improvement of the quality of the maps. The project member gave a presentation on a
series of procedures, “from a private surveying company to the Japan Association of Surveyors and finally to

the inspection at the Geospatial Information Authority of Japan,” using the cases in the past in Japan.
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(Overlaps between roads and buildings)
There is no need to correct all the overlaps.

(Overlaps between roads and rivers) In this case,
relocation was made at two locations in the
northern part.

Overlapping symbols

Recompilation after map adjustment

€.

s i L - & L
Overlapping symbols in the same color without Overlapping symbols in the same color with
masking masking
Figure 349 Cases of Map Adjustment

Evaluation of the technology transfer

A “generally good” result was obtained in the technology transfer that was conducted with the goal of
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completing the creation of map data of the area used in the technology transfer. However, it was
unfortunate that only one person could participate in the training because the others had other engagements.
An examination was given to the participant and another staff member of KCA for the overall evaluation
of the technology transfer. The result of the examination indicates that they have acquired a high level of
understanding of the symbolization work and have understood 80 % of the technology transfer. This fact is
considered to indicate that the participant has acquired the technical capacity to perform map symbolization

unassisted.

B Questions for the evaluation

1) One of the three questions given to the participants was on the plotting, compilation and
structurization, because the project member considered that comprehensive understanding of the
details of the work was required for map adjustment.
e Both of them only described the outline of the work in their answers, which earned them a

mark of approx. 60 %.

2) The remaining two questions were on translocation of simple symbols and overlapping symbols
in the map symbolization.
*  Although they were given some tricky questions, they gave “generally good”” answers to the

questions.

B [ssues to be addressed in future

Map symbolization (map adjustment) is work requiring high levels of understanding and technical
capacity. Therefore, the participant shall have to continue self-training until he becomes able to provide
topographic maps with excellent representation. It is also considered necessary to create an environment

where advice of experts is made readily available.
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3.2. Materials and Equipment Procured for the Technology Transfer

Table 3-30 and Figure 3-50 show the materials and equipment procured for the technology transfer and

their configuration diagram, respectively.

Table 3-30 Materials and Equipment for Technology Transfer
Usage Name of material or equipment Quantity
|Photogrammetry systelﬂ
Desktop PC Fuyjitsu Celsius R930 2
Software for digital photogrammetry IMAGINE Photogrammetry 2
Aerial triangulation software ORIMA 1
Software for digital plotting PRO600 2
CAD software for digital plotting Bentley MicroStation 2
CAD software for digital compilation Bentley Map 2
Software for DEM data creation/compilation | IMAGINE AutoDTM 2
IMAGINE Terrain Editor
Stereo image observation device (3D Philips 278 G4DHSD 2
monitor)
Mouse for photogrammetry TopoMouse 2
Image processing software Adobe Photoshop 1
Uninterruptible power supply (UPS) APC SC15001 230V RM 2
|F0r GIS structurization and map symbolizationl
Desktop PC Fujitsu Celsius R930 2
Software for GIS ESRI ArcGIS for Desktop Advanced 1
Software for map symbolization ESRI ArcGIS for Desktop Standard 1
Uninterruptible power supply (UPS) APC SC15001I 230V RM 2
[Miscellancous
Handheld GPS Garmin GPSMAP62SC 2
A set of consumables for plotter Genuine parts of HP 1
Ink cartridge, print head, rolled paper
Technology Transfer
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Photogrammetry
system

P PV
Hardware configuration Hardware configuration
-PC -PC
(Fujitsu Celsius R930) (Fujitsu Celsius R930)
- 3D monitor (including glasses) - 3D monitor (including glasses)
(Philips 278G4DHSD) (Philips 278G4DHSD)
- Mouse for photogrammetry - Mouse for photogrammetry
(Leica TopoMouse) (Leica TopoMouse)
-UPS -UPS
(APC SC15001230V RM) (APC SC15001230V RM)
Software configuration Software configuration
For photogrammetry For photogrammetry

- Digital photogrammetry software
(IMAGINE Photogrammetry)
- Software for aerial triangulation

(IMAGINE Photogrammetry)

- Digital photogrammetry software

- Software for DEM data creation/compilation

(ORIMA)

- Software for DEM data creation/compilation
(IMAGINE AutoDTM, IMAGINE Terrain Editor)
- Software for digital plotting

(PRO600)

- CAD software for digital plotting and compilation

(IMAGINE AutoDTM, IMAGINE Terrain Editor)
- Software for digital plotting

(PRO600)

- CAD software for digital plotting and compilation
(MicroStation, Bentley Map)

- Software for creating documents

(MicroStation, Bentley Map) (Microsoft Office)
- Software for creating documents - Software for assisting document creation
(Microsoft Office) (Adobe Acrobat)
- Software for assisting document creation - Anti-virus software
(Adobe Acrobat) (F-Secure)
- Anti-virus software - Image processing software
(F-Secure) (Adobe Photoshop)
GIS/
o o
symbolization ‘ ‘
Hardware configuration Hardware configuration - Handheld GPS
_PC -PC (Garmin GPSMAP62SC)
(Fujitsu Celsius R930) (Fujitsu Celsius R930)
-UPS -UPS
(APC SC15001230V RM) (APC SC15001230V RM)
Software configuration Software configuration
- Software for GIS - Software for symbolization

(ESRI ArcGIS for Desktop Advanced)
- Software for creating documents

(ESRI ArcGIS for Desktop Standard)
- Software for assisting document creation

(Microsoft Office) (Adobe Acrobat) -
- Software for assisting document creation - Anti-virus software B B
(Adobe Acrobat) (F-Secure) :
- Anti-virus software
(F-Secure)
- Plotter paper
- Plotter ink cartridge
- Plotter print head

Figure 3-50

Materials and Equipment Configuration Diagram
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3.3. Training in Japan of the Counterparts

KCA submitted a request to JICA for training in Japan of its staff members. The proposed purpose of the
training was to observe and learn how geo-spatial data were created, utilized and managed in Japan. JICA
studied the request and decided to implement this training.  As a consequence, the training in Japan aiming
at “strengthening the organization and the administration of map and mapping-related affairs” was
conducted in February 2015.

The output of this training is expected to be shared with staff members of KCA who did not participate in
the training and utilized for the strengthening of the organizational capacity (human resources), the capacity
to administer map and mapping-related affairs, the technical and management capacity and the promotion of

the development, dissemination and utilization of geo-spatial data.

(1). Outline of the training course
(a) Coursetitle
The Study for Utilization of Geo-Spatial Data and Institutional Strengthening
(b) Training subjects
»  The National Spatial Data Infrastructure and national ground control points
»  Promotion of dissemination and systems for the sales of maps and map data
»  Calibration of surveying instruments, inspection of survey output and training on surveying
technologies
»  GIS-related activities in Japan and cases of topographic maps of foreign countries created by
Japanese
»  Utilization of satellites for the creation of topographic maps with satellite imagery
(c) Training period: February 2 to 12, 2015
(d) Number of participants: 3
Table3-31  Participants of Training in Japan

Name Position
Dr. Murat Meha Chief Executive Officer
Mr. Esat Xani GIS Expert
Mr. Avni Rrustemi GIS and Cartography Expert
Technology Transfer
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(2). Conceptual diagram of the training

The figure below shows the concept for the implementation of the training.

To learn the activities and roles
performed and technologies used in the
administration of map and
mapping-related affairs by the Geospatial
Information Authority of Japan
(including the regional development
bureaus), individual relevant agencies
and individual private companies

Strengthening of the
organization

To learn the method for quality control,
responsibility sharing and provision of
instructions to private companies to make
it possible to utilize them in the
development of geo-spatial data in
Kosovo in future

Strengthening of the
capacity in the
administration of map- and

o mapping-related affairs
To learn the cases of the utilization of and the technical and
geo-spatial information and data in Japan
for the promotion of the utilization in
Kosovo

management capacities

Figure 3-51 Conceptual Diagram of Training in Japan

(3). Remarks on the training course

The Chief Executive Officer, the general manager of various types of maps and geo-spatial data, of
KCA participated in the training course. Two engineers who were engaged in the actual work of
creation, modification, updating and management of these data at KCA also participated in the course.
These two engineers were also participants of the technology transfer in Kosovo.

In the training course, they visited the Geospatial Information Authority of Japan (GSI) (Head
Office and Kinki Regional Survey Department), the Japan Association of Surveyors and Japan Map
Center, organizations managing and selling various maps and geo-spatial data and calibrating
surveying instruments. At each organization, the participants were given explanation on the
creation and utilization of geo-spatial data in Japan at present, roles of the organization and services
provided by the organization.

In the visit to the Japan Aerospace Exploration Agency (JAXA), the participants had opportunities
that they could not have in Kosovo of listening to the presentation on the utilization of satellite
imagery in creation of geo-spatial data and seeing actual rockets and satellites up close in the
exhibition space.

As the lectures provided at each of these organizations had many useful contents relevant to the
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services of KCA including organizational structures and systems for data management and sales in
Japan, the participants explained the current state of geo-spatial data creation and utilization in
Kosovo to staff members of those organizations, asked many questions and exchanged opinions
actively with them. They were very attentive during the lectures and, from this attitude, their
earnestness to this training was keenly felt.

Courtesy call to GSI
Visit to JAXA Calibration of a surveying instrument
Figure 3-52 Scenes from Training in Japan

(4). Utilization of the outputs of the training
(a) Training outputs
» The participants learned the current state of the creation and quality control of geo-spatial data,
systems for information disclosure, the registration systems for surveyors and assistant
surveyors, etc. in Japan and identified the difference in the situation between Kosovo and
Japan, information useful for them and matters to be improved in Kosovo.
* They understood the details of the methods of creating various topographic and thematic maps
from satellite imagery.
(b) Ways to utilize the outputs
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» Establishment and improvement of a legal system for the administration of map- and
mapping-related affairs (e.g. quality control and a data sales system) in Kosovo

* Information transmission for expansion of the geo-spatial data utilization to organizations
using the data and the private sector

* Reform and strengthening of the organizational structure of KCA

* A study on standards on calibration of surveying instruments which Kosovo does not have

* Astudy on the establishment of a qualification system for those involved in map creation and
surveying (similar to the system for qualifying surveyors and assistant surveyors of Japan)

* Creation of various topographic and thematic maps using satellite imagery

* Creation of 3D geographic information

e Others

3.4. Conclusion

The project members felt that the participants of the technology transfer participated in the training with
the will to continue to develop geo-spatial data of the 10 % of the total land area outside of the project area
independently.  Although it is understandable that they had to attend other duties while participating in the
technology transfer, it is unfortunate that the attendance rate to the technology transfer was lower than
expected.

The duration of the technology transfer was by no means long enough. However, the level of
achievement of the technology transfer was evaluated at ,4*“in the comprehensive analysis of the result of the
evaluation of the technology transfer of each process mentioned below with the criteria mentioned in the
following table. This evaluation result seems to indicate that the KCA staff members who participated in
the technology transfer have acquired the capacity to create geo-spatial data of the remaining 10 % of the

total land area unassisted, even though it may take a long time for them to do so.

Table 3-32 Evaluation Criteria for Technology Transfer as a Whole
Level of Evaluation criterion Relative capacity level

achievement compared with that of the
project members set at 100

5 Equivalent or superior to the level of the project members 100 %—-91 %

4 Able to complete the work, even though it will take a long time 90 % —76 %

3 Able to complete the work with assistance from experts 75%—51%

2 Unable to implement the work without guidance and instruction of | 50 % —26 %

experts
1 Unable to implement the work at all 25%—-1%

Meanwhile, it is possible to assume KCA as an organization administrating map- and mapping-related

affairs responsible for operating and managing the geo-spatial data. In this case, KCA may outsource the
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data creation. As its staff members have learned what work has to be carried out and how the quality of
data should be controlled at each process in the data creation in the technology transfer, they are considered

to be sufficiently capable of controlling outsourced work.

The increase in the number of requests for sophisticated data services to KCA will be a natural
consequence of the development of the new geo-spatial data in Kosovo. In order to meet these requests,

KCA shall have to perform the following:

<> The geo-spatial data of the remaining 10 % of the territory shall be developed without fail either by
itself or through outsourcing.

<> As not all the functions of the materials and equipment used in the technology transfer were explained
or used in the technology transfer, efficiency of the work shall be improved with the use of those
unused functions.

<> Human resources for the geo-spatial data creation shall be developed within KCA by accumulating
knowledge and experience on the geo-spatial data creation in accordance with the manuals created in
the technology transfer.

<> The capacity to acquire highly reliable geographic information shall be enhanced by improving the
capacity in interpretation of aerial photographs.

< Use of satellite imagery shall be discussed when creating or updating geo-spatial data when necessary.
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4. Data Ultilization

4.1. Current State and Issues of the Utilization of Map Data

4.1.1. Current State of and Demand Projection for the Utilization of Topographic Maps

[ 1] Understanding of the Current State with a Questionnaire Survey

A questionnaire survey of the participants in the First Seminar was conducted to elucidate the current

trends in the geo-spatial data utilization.

1) Details of the Questions and Respondents

The participants were requested to give their responses to the questions set up individually for the four

themes mentioned below. Only six non-KCA staff member participants responded to the questionnaire

while the project members were in Kosovo.

The number of the respondents was small presumably

because of the insufficient understanding by the participants of the aim of this Project on the data utilization,

in addition to the short period of time given to them to respond to the questionnaire.

>

Use of map data in daily work

- Types of map data used

- Purposes of the use

- Method to obtain map data

Requirement for future usage

Environment of the office in terms of Hardware and Software

- Availability of PCs

- Network environment at work places

For wider utilization of geo-spatial data

- Details of the expectation of new geo-spatial information data

- Expected future data use with assumed use in GIS, etc.

The total number of the collected responses is 11. The table below shows the numbers of

respondents by institution.
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Table 4-1 List of Questionnaire Responses
Agency Number of collected responses
1. | Ministry of Environment Protection (MEP) 1
2. | Ministry of Public Administration (MPA) 2
3. | Ministry of Environment and Spatial Planning (MESP) 1
4. | Agency of Statistic 1
5. | Local governments 1
6. | KCA 5
Total 11

[ 2] Profiles of the Respondents and Data Utilization in Their Organizations

The respondent engineers and experts from the five institutions utilizing geo-spatial information
work for planning departments of their respective institutions and have approx. ten years of
working experience. At this time, there have been only several cases of the data utilization at those
institutions. It seems that map data have not been utilized frequently in MPA, with printout maps
used only as reference materials. Meanwhile, it seems that medium scale maps such as 1/25,000
maps have been used frequently in MEP and MESP and those ministries have a high expectation
of the creation of new geo-spatial information by KCA. As all the institutions have adequate
network environments including LAN, they seemed to intend to use the data frequently for

creation of thematic maps if KCA manages to deliver the data.

4.1.2. Current State and Issues of the Utilization of Geo-spatial Data

[1] Current State and Expectation of the Utilization of Geo-spatial Data

The answers from user institutions, such as the ministries contributing to planning and designing the land,
revealed the fact that they have been likely to utilize paper-wise topographic maps instead of digital
topographic data. Although they have not used digital map data, it looks that they need to utilize geo-spatial
data inevitably in common cases.

Most of cases seem to making use of those information for creation of thematic maps and presentation of
geographic features in analytical consideration. The answers showed the strong will that they are going to
utilize the geo-spatial data more positively if the data shall be disseminated in digital format, and will try to
learn the technology such as GIS.

[2] Problems in the Promotion of the Data Utilization

Staff members of governmental organizations, who are heavy users of maps, have used medium-scale

topographic maps in one way or another. However, they have mostly used printed maps and, if they have
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ever used electronic data, the data used have been mostly raster data. These users are discontent with the
limitation on the data usage such as fees charged on the usage. They expect the increase in the types of data
available from Geo-Portal and the development of an environment allowing free data downloading as the
motivations to increase the use of digital data. KCA is certainly required to develop an environment and

review systems to meet these requests and demands.

4.2. Utilization Seminar

4.2.1. Holding of the First Seminar

The first seminar was held at Hotel Sirius in Pristina on November 8, 2013 with the objectives
of explaining the significance of this Project, the outputs, the cases of promoting the use of the
data and the cases of data utilization and promoting the utilization of the data.

A total of 48 people from relevant agencies, including Mr. Shpétim Rudi, the Deputy Minister
of the Ministry of Environment and Spatial Planning (MESP) to which KCA belonged,

participated in the seminar. The participants were from the following agencies:

- Ministry of Environment and Spatial Planning

- Ministry of Public Administration

- Ministry of European Integration

- Ministry of Environment and Spatial Planning — Kosovo Environmental Protection Agency
- Ministry of Culture, Youth and Sport — Department of Cultural Heritage
- Ministry of Economic Development — Kosovo Geological Service

- Independent Commission for Mines and Minerals

- Municipal Cadastral Office, Pristina

- Municipal Cadastral Office, Mitrovica

- Municipal Cadastral Office, Prizren

- Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH

- Radio Television of Kosovo — Radio

Presentations on the details of this Project mentioned below were made at the seminar by
members of the Project Team and staff of KCA.
» Explanation of the study methods, work composition and work schedule (by the Project
Team)
» Expected areas of data utilization and application and case studies (by the Project Team)
» History and current status of topographic maps in Kosovo (by KCA)
Copies of the document shown in the figure below which briefly described the outline of the
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Project, as well as the seminar program, presentation materials and user questionnaire form, were

distributed to all the participants.

FROJECT ORIECTIVES
s
v
e o g
o Project purposes
_______
B T e K
RTAT S TN
PROSCT WO O LOCATION MAP (F B POSOCT ARTA

Workflow of the
Project

Target area of the
Project
= (oo ]
Figure 4-1 Document Outlining the Project Distributed in the Seminar

4.2.2. Holding of the Second Seminar and its Outputs

The Second Seminar was held at the Swiss Diamond Hotel in Pristina on April 15, 2015.  One hundred
and one people participated in the seminar.

Detailed presentations on 1) the processes and outputs of the geo-spatial data creation, 2) the policies for,
problems in and actual cases of promotion of data utilization and 3) the measures and basic policies to be
adopted by KCA for the promotion of data utilization were made in the seminar which was composed of

three parts as mentioned below. (See Appendix-7 for the seminar program.)

In Part 1, the Project members gave a presentation focused on the outputs of the geo-spatial data and other
data created in this project and their significance. The presentation also included an explanation of the survey

methods.

In Part 2, two representatives of the Geo-spatial Data Utilization Working Group, one government official
and one researcher in the urban administration, as data users, presented cases of the utilization of geo-spatial
data in practical work in their presentations on the methods and findings of studies on cases of geo-spatial

data utilization by utilization organizations.
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In Part 3, the Project Team and the Chief Executive Officer of KCA gave a presentation entitled “Potential

of and Proposal for the Promotion of Geo-spatial Data Utilization.” They mentioned the roles expected of

geo-spatial data and the methods and prospect of their utilization during the implementation of the strategic

plans for the development of Kosovo (including the Spatial Plan of Kosovo and E-Government) in their

presentation. The Chief Executive Officer of KCA also stated the importance of the creation of geo-spatial

data of the remaining 10 % of the territory and announced KCA'§ intention to create such data.

The organizations mentioned below participated in the seminar.

Ministry of Environment and Spatial Planning — Institute of Spatial Planning
Ministry of Public Administration

Ministry of Agriculture, Forestry and Rural Development

Ministry of Culture, Youth and Sport

Ministry of Culture, Youth and Sport — Kosovo Institute for Protection of Monuments
Ministry of Infrastructure

Ministry for the Kosovo Security Forces

Kosovo Agency of Statistics

Independent Commission for Mines and Minerals

Kosovo Security Force

Hydro-Economic Enterprise

Hydrometeorology Institute of Kosovo

KOSTT - Kosovo Electricity Transmission, System and Market Operator J.S.C.
Municipal Cadastral Office, Drenas

Municipal Cadastral Office, Ferizaj

Municipal Cadastral Office, Fushé

Municipal Cadastral Office, Gjakova

Municipal Cadastral Office, Gjilan

Municipal Cadastral Office, Istog

Municipal Cadastral Office, Lipjan

Municipal Cadastral Office, Podujevo

Municipal Cadastral Office, Prishtina

Municipal Cadastral Office, Prizren

Municipal Cadastral Office, Rahovec

Municipal Cadastral Office, Skenderaj

UNDP
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University of Pristina — Faculty of Geography

University of Pristina — Faculty of Philology

Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH
KCA

JICA

RTK (Public TV broadcast)

Figure 4-2 Scenes from the Second Seminar

4.3. Assistance to Users in Relevant Agencies for the Promotion of the Data Utilization

4.3.1. Capacity Building of Users in Relevant Agencies

[ 1] Planning and Calling for Participation in the Data Utilization Promotion Training

A meeting for the promotion of geo-spatial data utilization, “The Geo-spatial Data Utilization Working
Group,” was planned. Working-level data users in charge of planning and survey from
government-affiliated organizations including relevant ministries and agencies (hereinafter referred to as
“relevant agencies”), where the utilization of geo-spatial data was recommended, were the intended
participants in the meeting, as the purpose of the meeting was to promote the geo-spatial data utilization in
those agencies by urging their users to utilize the data as much as possible in the performance of their duties.
As a preparatory activity for the training, the project members prepared the prospectus shown below calling
for the participation by relevant agencies in the Working Group in order to encourage as many relevant

agencies as possible to participate in this training.
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PROSPECTUS

JICA Study Team

This is to call for the participation in the “Working Group” which shall be organized in order to
encourage you to utilize geo-spatial data more actively in your areas where you are addressing in
your duties.

In order to involve as many relevant agencies as possible in the efforts for promoting the use of
the output data from the JICA project, the “Utilization Working Group”, which consists of
technical staff belonging to the relevant agencies, shall be initiated herewith.

The Group will be scheduled to meet at least 3 times in the Project period. The issues and
activities are envisaged as follows for the time being.

Kickoff meeting

Discussion on the priority issues in terms of use of geo-spatial data
What is ongoing task with necessity of topographic map data
Ability and possibility of application use of geo-spatial data

To enable the personnel of relevant agencies to learn the technology for effective utilization of
geo-spatial data in tackling issues of high priority by hands-on experience, a pilot study for
analyzing the issues with an application of the GIS should be proposed to examine and verify the
effective usage of the geo-spatial data.

Copies of this document were officially delivered from KCA to heads of relevant agencies after
the holding of the first seminar. Staff members of those agencies who had expressed intention to
participate in the Working Group Training were invited to an explanatory meeting, in which the
aim of the Working Group, work schedule for its activities and requests from the Working Group
were explained. However, as the period between the delivery of the prospectus and the holding of
this meeting was short, staff members of only a limited number of institutions managed to
participate in the Working Group Training.

Therefore, the Project Team asked the Chief Executive Officer of KCA to continue the
invitation to the Working Group Training after the Project Team had gone back to Japan. As a
consequence, a total of 14 staff members from 11 relevant agencies had agreed to participate in
the Working Group Training as shown in Table 4-2.

In the explanatory meeting, the explanation on the purpose of the establishment of this Working
Group for the purpose of promoting data utilization, roles and functions of KCA staff members

and roles of the Project Team was provided as shown in Figure 4-3.
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Figure 4-3 Composition of Working Group and Functional Relationship between its
Components
Table 4-2 Institutions/Organizations which Have Expressed Intention to Participate in
Working Group Training and Names of Participants from Them
Institutions Participants
Kosovo Environmental Protection Agency Bajram Kafexholli
Planning Institute Riza Murseli
Kosovo Agency of Statistics Idriz Shala
Department of Road Infrastructure, Ministry of Infrastructure Naim Kelmendi
Department of Heritage, Ministry of Culture, Youth and Sport Drenushé Behluli-Mehmeti
Milot Berisha
Department of Tourism, Ministry of Trade and Industry Halil Bajrami
Ministry of Environment and Spatial Planning Riza Murseli
Hasim Kryeziu
Cadastral Office, Prizren Dukagjin Berisha
Cadastral Office, Mitrovica Fatime Beqiri
Cyma Mehmetaj-Morina
Cadastral Office, Pristina Vjosa Statovei
Independent Commission for Mines and Minerals (Agency) Sami Duraku

Unlike the technology transfer implemented within KCA, the Working Group Training was intended to
promote utilization of the geo-spatial data in actual work in relevant agencies after the release of the

geo-spatial data created through the Project. While two seminars to be held during the Project period are
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publicity activities intended for providing donor organizations and ordinary people working in a wide variety
of fields with opportunities to understand the importance and use of the geo-spatial data, this Working

Group Training was mainly for staff members of relevant agencies whose need for the knowledge and
technologies for the data utilization is directly connected to their duties.

Figure 44

Scene from Explanatory Meeting

[2] Capacity Building Program for the Geo-spatial Data Utilization in the Training

Quantum GIS, open-source GIS software, was used in the training as a tool for the utilization of
geo-spatial data. The Project Team members took the lead in the implementation of the hands-on-training on
the contents, basic operation and introductory application techniques of the software.
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Consultation on the data utilization: The goal to be achieved by KCA

Technical assistance up to the introductory application techniques, data creation

$889

Figure 4-5 Concept of Capacity Building Program for
Enhancing Data Utilization Supporting Ability of KCA GIS Staff

The program designed in accordance with the concept shown in the figure above aims at not only the
improvement of the awareness of the staff members of KCA as a whole to the geo-spatial data utilization as
a capacity building program, but also the technology transfer on the data utilization to KCA staff members.
To achieve these aims, a staff member of KCA was appointed as the person in charge of the training
program and the program was implemented as a plan aiming at “the creation of a technical support system

for data users in the geo-spatial data utilization.”
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Figure 4-6 Structural Flow of Data Utilization Support System for Geo-spatial Data Users

with the Emphasis on the Role of KCA Staff

[ 3 ] Implementation of the Working Group Training and its Qutputs

This working group training program was implemented in five sessions. The participants were provided
with instructions and advice in accordance with their capacities and aims. They used the basic data of their

own in the training,

1)  First Session (held on April 25, 2014)
The participants from various ministries, agencies and organizations were interviewed individually to
evaluate their knowledge and technical capacities in the geo-spatial data utilization in the first session.

Then, the subject of the session mentioned below was adopted, the participants were classified into
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three groups by level of the technical capacity and the goal to be achieved in the training was

established for each group.
: Close examination of the themes to dealt by each participant in the training and

evaluation of their technical knowledge and level of skills

: Total number of the participants: 8

1 from KCA and 7 from six relevant agencies

Table 4-3 List of Participants in Working Group Training
Relevant Agency Post Name of the Participant
Ministry of Environment and
Responsible for GIS Mr. Riza Murseli
Spatial Planning
Kosovo Agency of Statistics Responsible for GIS M. Idriz Shala
Ministry of Culture, Youth and Archeologist Mr. Milot Berisha

Sports Officer for Architectural Heritage Ms. Drenushé Behluli-Mehmeti
Municipal Cadastral Office — )
Senior Officer for Geodesy Ms. Vjosa Statovei
Pristina
Independent Commission for
Head of GIS Department Mr. Sami Duraku
Mines & Minerals
Ministry of Trade and Industry Officer for Tourism Policies M. Bedri Milaku
Officer for Regional Tourism Policies
Ministry of Trade and Industry Mr. Xhmmajl Pllana
for Tourism Policies
Table 44 Established Goal Levels
Established Goal Levels

A | To create a thematic map with digital data: To display geo-spatial data on a PC Low

screen as desired and process data as required

B | To learn the knowledge and actual operation method of the GIS software for

geo-spatial data utilization through practice sessions

C | To acquire the techniques to use GIS application to create a database required in

the actual work and use it for data analysis on one'S own theme

High
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2)  Second Session (held on April 29, 2014)
In order to provide practical training on the skills to use the GIS software and data creation for the
participants to achieve their target goals, the goals mentioned below were established for the

participants with their requests taken into consideration.

Table 4-5 Level of Digital Data Operational Skills of and Goals Established for Training
Participants
Level Affiliation Goals Established
Department of The participant shall map, display and change data of historical sites, create a
B Heritage, Ministry of | database of such data and update and manage the database.
Culture
Since the participant is actually conducting an archeological assessment in the
B As above Ulpiana area, he shall create a database of data of excavated items and manage
a wide variety of such data collectively on maps.
C Kosovo Statistic The participant shall conduct spatial analysis of an area of approx. 250 km®
Agency south of Rahovec City.
Ministry of Trade The participants shall centrally control tourism information by downloading
A and Industry data of tourist facilities, roads and structures on topographic maps and linking
them with topographic information so that the information can be utilized for
the planning of measures to promote tourism.
Municipal Cadastral | In order to enable systematic management of the zone data, the participant
B Office — Pristina shall create orientation maps and database of each zone and display the maps
and data in the database over geo-spatial data.
Independent The participant shall analyze the conditions of the locations of mineral resource
C Commission for prospects, characteristics of each of them and causes of their formation while
Mines & Minerals making association between them. He shall construct an analysis system in

which various types of data are analyzed in an integrated fashion.

Figure 4-7 Consultation with Participants on Data Utilization for Themes Selected by Them
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3) Third and Fourth Sessions (held on May 13 and 16, 2014, respectively)

The participants had practical training on the basic technologies such as operation of the GIS
software and creation of GIS data with the software for the achievement of their themes established
above. The project member created manuals on the subjects mentioned below for this training and
provided the participants with personalized training in accordance with their needs.

< Basic setting of the software
< Data import
® Image data
® Textdata
® GPS data
Creation of GIS data (in the Shape file format)
Processing of attribute tables
Creation of thematic maps

Data analysis (basic)

R

Data analysis (advanced)

4)  Fifth Session (held on October 15 and 23, 2014)

In this training, the project member reviewed the contents of the training that the participants had
taken and provided them with advice on the solution of problems that they had and for the achievement
of their target technical levels.

< Subjects reviewed:
»  Basic operation
Georeferencing of image data

Creation of GIS data (in the Shape file format)
Creation of thematic maps

>
>
>
»  Others
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5)  Training Outputs

The project member in charge of promotion of data utilization prepared manuals for the provision of

instructions on operation methods of the GIS software and the basic technologies such as creation of

GIS data to the participants while they
were actually operating the software for
their individual themes.

The participants were able to learn
methods for data utilization and those

used in GIS and get closer to their

o pm o Wi

= i mn

L
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[Rg.

efcrses| BN ;;E

individual goals by following this el Ne—
manual. : e

Two of the participants gave g '9/_/]’/_ :
presentations on the outputs of this
training at the Second Seminar.

Figure 4-8 Part of Manual
Data Utilization
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4.4. Measures to Promote Data Utilization

4.4.1. Promotion of Data Utilization with Conversion of Geographic Information to Open Data

[1] Trends in the Open Data Policies of Major Developed Countries

As a strategy to promote E-Government, the governments of developed countries are accelerating the
conversion of their data to open data, with the importance of ensuring transparency and accountability,
promotion of the data utilization in the private sector and expansion of economic activities taken into

consideration. The major trends in this area are described in the following,

< Atthe end of 2011, the EU formulated the “Open Data Strategy for Europe.” The EU decided to

launch “Data Portal”,” maintain fair conditions in the EU area and support research and

development of data processing technologies in accordance with the strategy.

< In May 2012, the Obama Administration of the U.S.A. announced acceleration of the open data
movement in “Building a 21st Century Digital Government.”

<~ In Japan, with the submission of the Open Government Data Strategy by the IT Strategic
Headquarters in June 2012, the open data movement has gained momentum. It was decided that
the infrastructure development for and the promotion of the geo-spatial utilization, which were
already in progress, should keep pace with this government-wide acceleration of the promotion of
the Open Government Data Strategy. The government announced the principles mentioned below

to be applied to the information that it possesses.

|1. The Government shall actively release public data.l

|2. Public data shall be released in machine-readable formats which make secondary use of the|

|3. The use of public information shall be encouraged whether for both commercial andl

fnon—commercial purposesl
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- European Union Open Data Portal

Flevation map of Europe

e L

fIREYe

w1 European Union Open Data Portal

The EU Open Data Portal is your single point of access to a growing range of data produced by the institutions
and other bodies of the European Union. Data are free to use, reuse, link and rvedistribute for commercial or
non-commercial purposes.

The importance of the services of KCA is increasing in Kosovo as the government seeks to establish
E-Government. KCA and MPA, the organization promoting E-Government, shall define their respective
duties and shall be actively involved in the task of disclosing geo-spatial data.

[2] Composition of the Promotion of the Open Data Movement for the Geo-spatial Data

European countries have realized the high potential of various types of information owned by the public
sector organizations, mainly those handling geo-spatial data, for commercial use and adopted a strategy of
promoting unconditional or reasonably conditional secondary use of the data in a wide range of areas. The
Government of Japan intends to announce its concept on the use of copyrighted materials which allows
secondary use of data copyrighted and disclosed by the government in a wide range of areas.

The promotion of geo-spatial data utilization is expected to contribute to the development of the national
economy in Kosovo. The data utilization shall have to be promoted in a wide range of areas both in the
public and private sectors and the public data shall have to be utilized in businesses and for new services.
Therefore, it is advisable to review the functions of the existing Geo-Portal which is providing geo-spatial
data, conduct a study for the conversion of the data to open data and develop a system which allows
secondary use (reuse and reproduction) of the data in a wide range of areas. (See Figure 4-9)
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Conditions required for E-Government

E-Government Open Data Strategy

v

Active disclosure of public data including
geo-spatial data

v v

Geo-spatial data Disclosure of various data by
developed by KCA relevant ministries and agencies

Data disclosure in

Geo-Portal” ‘ ———

Data integration at Data Center (MPA)

Intermixing Platform (e.g.)
Secondary use of the data Governmental Geo-Portal
Re-use / Reproduction — Geo-Information Platform (e.g.)
Figure 4-9 Contribution of Disclosure of Geo-spatial Data to Secondary Data Use and

Construction of E-Government
* Establishment of a system and internal regulations for the data disclosure
1t is advisable to disclose geo-spatial data as “open data.” Disclosure of geo-spatial data as open

data requires rules on data use which promote the secondary use.

KCA has already established Geo-Portal as a system which enables provision of cadastral data,
small-scale maps and orthophotos through the Internet. Guidance on the contents of Geo-Portal, the types of
data available in Geo-Portal, methods used in Geo-Portal, fees and range of free services is published in the
form of a brochure for a wide variety of users to promote utilization of Geo-Portal.

However, Geo-Portal is not designed to allow all users to download any type of data without limitation.
Unfairness is found in the design of Geo-Portal: There is a difference in the user authorization between

ordinary users and users of governmental organizations. A portion of raster data can be browsed and
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downloaded free of charge. The rest cannot be downloaded free of charge or processed. Only users with
professional qualifications are given the authorization to do so. In principle, even users of governmental
ministries, agencies and organizations have to pay fees for the use of Geo-Portal in accordance with the

established rule on user fees.

It is advisable to integrate the geo-spatial data of KCA with data from other relevant agencies at the data
center of MPA where they are collected. This integration gives added value to the geo-spatial data. Then it is
advisable to provide the value-added geo-spatial data as open data with higher degree of freedom to a wide
variety of users through Geo-Portal. The figure below shows the conceptual diagram of the flow of the
geo-spatial and other data.

Integrated Provision of service as an E-Government

Data
service

h Data -

Developer i prepared
2 |

Institutions

Public
user

St |
AN

Figure 4-10 Vision for Utilization of Geo-spatial Data as Open Data

4.4.2. Measures to Promote Secondary Use of Geo-spatial Data

[ 1] Development of Guidelines for Data Disclosure for the Promotion of Secondary Use

Guidelines for the secondary use of geo-spatial data have to be developed to clearly define the concept of
the secondary use of geographic information at data utilization organizations and to provide guidelines for
provision and distribution of geo-spatial data with issues concerning copyrights appropriately addressed. It is

advisable to include matters mentioned below in the guidelines.
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<« Basic provisions in the terms of use for the promotion of the secondary use>>

>

KCA, as a data source, shall have to define in advance the range to which
authorization for the secondary use of its geo-spatial data, including handling of
the copyright, applies in the cases where users use the provided geo-spatial data to
create information with added value greater than that of the original data and
distribute it.

It shall be provided whether the permission for the data use shall be provided
under a license agreement or other means. The conditions for the permission of
reproduction of, partial modification of and creation of derivative data (derivative
works) from the provided data shall be clearly defined.

The conditions for the distribution of outputs of secondary use shall also be
clearly defined. The license agreements in Japan and Germany (BKG) allow
free secondary use of provided geo-spatial data with the clear indication of the
source of the original data.

The permission shall not prohibit integration and superposition of geo-spatial data
of KCA and data created by other organizations.

[2 ] Method for the Provision of Geo-spatial Data

It is advisable to disclose geo-spatial data as open data for the promotion of their secondary use. To

disclose them as open data requires a study on the regulations on handling of map data currently in use and

interpretation of intellectual property rights* and the creation of a new system and terms of use for

geo-spatial data provision on the basis of the result of the study.

*: The Law No. 04/L-065 on Copyright and Related Right provides the details and range of application of copyrights

and related rights in Kosovo. The legal office of KCA explained that it was difficult to copyright the products of KCA on

the basis of'its interpretation of the law.

“MESP Administrative Instruction No. 25/2013” which provides regulations and fees for the use of

products of KCA has the following provisions on obligations of data users:

L 4
*

Users shall not give products of KCA to third parties without permission of KCA.

Users shall not reproduce products of KCA without permission of KCA except where the
reproduction is deemed necessary on the basis of a security concern.

Users shall prevent unauthorized access to products of KCA of third parties.

Users shall not allow their co-workers and employers to use the provided data for personal

Uus€.
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€ When KCA has given permission to reproduce its product to a data utilization organization,

the organization shall have to specify that the duplicate is a product of KCA with the logo
mark of KCAoniit.

[Reference] Table 4-6 shows the systems for the disclosure and provision of geo-spatial data in major

countries.
Table 4-6 Provision and Use of Geo-spatial Data in Major Countries in Europe / North
America and Japan
Data acquisition Regulation on data Intellectual property right
through the Internet use
USGS Downloadable Copyright-free (Data | Data created by the government can
(USA)* can be used freely) be used as copyright-free data
Ordinance Survey | Downloadable License agreement The Copyright Law
(UK)*
IGN Downloadable License agreement Intellectual Property Code
(France)”
BKG Downloadable * License agreement The Copyright Act
(Germany)* * Guidelines
Japan Downloadable Free use with user Data copyrighted by the government
(base map data) registration can be used as copyright-free data, in
Purchasable in To be used in principle
CD-ROM accordance with the
terms of use

* Source: “Survey on Guidelines for the Provision of Geo-spatial information in major countries, 2007,” GSI (in
Japanese, partially revised)

Both a system using the Internet via new functionally improved Geo-Portal and a system of direct

provision in electronic media can be used for the provision of geo-spatial data of KCA to their users.

Whichever system is selected, it is important to conclude license agreement with KCA and data users and

provide general articles for the data use mentioned below including clear definition of the obligations and

rights of both parties to the agreement.

< Articles to be included in the license agreement

- Definition of the licenser and the licensee (beneficiary) (who provides the license to what kind

of party)

- Subject: to clearly define the purpose(s) of the licensing
- To clearly define the rights of both the data provider (KCA) and data users

- To define obligations of licensed users generated under the agreement
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Data distribution through a license agreement system is beneficial to KCA because it ensures the licenser

(KCA) user fee revenue from the data provision under the license and enables KCA to recover the data

development cost.

Under the system currently in use, all the geo-spatial data (cadastral maps) and orthophoto data created by

KCA are properties of the nation and the fees for data and service provision are set in accordance with

“Administrative Instruction MESP No. 25/2013 on Fees for Products and Services of Kosovo Cadastral

Agency.” It is assumed necessary to conduct a new study based on the current fee system on the quality

control and frequency of updating of data, purpose of data use and the rights to redistribute and reproduce

them to set the license fee.

Table 4-7 shows the total amounts of the sales of the data created by KCA in each of the last three years

(2012 — 2014) on a revenue basis. Most of the data were sold to governmental organizations in this period.

The sales revenue has been paid to the Ministry of Finance.

Table 4-7 Record of Paid Distribution of Products of KCA (in Euros)
Year Cadastral maps Orthophotos
2012 53,411.44 —
2013 24,654.00 —
2014 146,129.50 125,000

Source: Interview at the Marketing Dept., KCA

[Reference] The articles providing licensing conditions for the use of geographic information of BKG of

Germany are shown below.
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Licensing Conditions

=  Maps of Germany, Regional Maps and Historical Maps

= Maps, Aerial Photographs and Documentations of Antarctica

Maps of Germany, Regional Maps and Historical Maps

The following maps of Germany may be used without costs for private and
company-internal purposes. Reproduction, distribution and publication are allowed
without restrictions provided they are free of charge and the following source
appears below all maps.

Source:

© Bundesamt fiir Kartographie und Geodasie, Frankfurt am Main
Reproduction, distribution and publication - extracts included — allowed only with
indication of the sources.

When the map appears on a website the note "© Bundesamt fiir Kartographie und
Geodasie" has to be linked with the URL http://www.bkg.bund.de.

Further use is not allowed without permission. In this case please contact our
"Dienstleistungszentrum", where you will have to sign a licensing agreement which
meets your purposes.

Maps, Aerial Photographs and Documentations of Antarctica

You are allowed to make free-of-charge use of the maps, aerial photographs,
documentations and other material on Antarctica to be downloaded from this website
for private, non-commercial and for scientific purposes with indication of the
source. Further reproduction, distribution and publication with indication of the
following source is permitted without restriction if this is free of charge.

Source:

© Bundesamt fiir Kartographie und Geodésie, Frankfurt am Main
Reproduction, distribution and publication - extracts included — allowed only with
indication of the sources.

When the map appears on a website the note "© Bundesamt fiir Kartographie und
Geodasie" has to be linked with the URL "http://www.bkg.bund.de".

Further use is not allowed without permission. In this case please contact the
Geoinformation division of Bundesamt fiir Kartographie und Geodisie.

4.4.3. Implementation of Comprehensive Measures to Expand Data Utilization in
Inter-organizational Cooperation among Relevant Ministries and Agencies
Strengthening of the cooperation between KCA and relevant governmental organizations is indispensable

for the promotion of the utilization of geo-spatial data in a wide range of areas. There are those who appeal
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for the need for the implementation of comprehensive measures in cooperation between KCA and these
organizations for the expansion of the data utilization in new areas in these organizations. Under such
circumstances, a study on and implementation of practical measures are urgently required. Some of such

measures are described in the following.

[1] Establishment of a Platform for Geo-spatial Data Utilization

A platform which is designed to allow all user organizations and general users interactive access to it
through the data center established in MPA and allow them to update, add and share data and to use
applications with ease shall be established. The aim of establishing this platform is to maximize the
utilization of the geo-spatial data provided by KCA. It is expected to become impossible to meet various
data needs only with the existing Geo-Portal of KCA* in future. Therefore, this platform shall be established
as a site for comprehensive utilization of geo-spatial data which allows utilization of multiple pieces of

information in an organized fashion (provisionally called Geo Information Platform).

*  The only digital data available on Geo-Portal at the moment are cadastral data. The base map data can only
be downloaded from Geo-Portal as raster data. The current Geo-Portal users are classified into general users
and professional users working in the public sector and different restrictions on the use of Geo-Portal functions

apply to the two groups. These facts are considered as potential hindrances to the utilization of geo-spatial data.
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Figure 4-11
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[2] Reinforcement of Cooperation between KCA and MPA for the Realization of E-Government

Function — Through the Geo-Information Platform —

In MPA, DeGAP was restructured into the Agency for Information Society (AIS) in January 2014 as

stipulated in a new law.

AIS considers that the “Geo-Information Platform” proposed by the JICA (Project Team) is an important

component for the realization of E-Government because it can play an important role in the actual operation

of E-Government. A new data center, “‘State Data Electric Center,” was established in MPA with assistance
from the World Bank. MPA has a plan to construct a system in which all the data owned and created by all

the national institutions are stored in this data center and users can share and utilize all the digitized data

stored in the center for their needs.

However, as the server with which KCA provides data is not located in MPA at present, MPA considers it

necessary to relocate the data server of KCA to the new data center established in MPA. MPA is also
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considering a plan to develop a platform for the utilization of geo-spatial information by a wide variety of
users by developing a map module.

It is recommendable to establish an organic mutual relationship between MPA and KCA shown in Figure
4-12 in order to accommodate those plans of MPA.

<> Running Systems of the PLATFORM
< Provision of Data-use Services

>

<~ Geo-spatial Data Provision

KCA

Figure 4-12 Schematic Diagram of Conversion of Geo-spatial Data of KCA to Open Data for

Promotion of E-Government

[ 3 ] Implementation of Organized Promotion Activities by the Ministries and Institutions involved in
NSII

1) Establishment of the Open Data Utilization Council

The Inter-ministerial Coordination Council (tentative name) shall be established (with the members of the
“Working Group” established within the NSII Council as its core members). The members of the council
shall have regular discussion and consultation on studies on released data, selection of functions, rules for
and methods of data utilization, legal matters including copyright issues and needs surveys on the

above-mentioned platform.

2)  Establishment of an Organization to Promote the Use of Geo-spatial Data

In order to promote expansion of the data utilization in various scenes after the completion of this Project,
geographic data users (including government ministries and agencies responsible for planning and
administration, independent agencies, universities and research institutions, mining companies and foreign
corporations associated with them, private surveyors and NGOs) shall, with the establishment “the

Organization to Promote the Use of Geo-spatial Data (provisional)” in mind, have regular discussions with
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data providing organizations on details of the activities of the organizations, improvement of their services
and creation of a system for the data utilization and take lead in creation of consensus among the personnel

and organizations concerned.

3) Implementation of the Training for Data Users

Seminars and training courses to improve and promote the use of and create awareness to the technologies
for the data utilization shall be held on a regular basis to expand the user base and promote international
exchange. It is ideal that the GIS-related departments in KCA which planned and provided the training
program in the Geo-spatial Data Utilization Working Group shall take lead in the implementation of this
training/workshop.

4.5. Conclusion

The measures to be formulated, systems to be developed and activities to be taken to promote the
utilization of and improve the awareness to the new geo-spatial data mentioned above are summarized as

follows.

[Expansion of the User Base]

At present, the utilization of geo-spatial data is limited mostly in the planning and administrative
departments of relevant governmental organizations including ministries and agencies. Therefore, efforts
shall be made to expand the user base of the geo-spatial data administered by KCA. In practice, systems
shall be developed, regulations shall be eased and the types of data available for downloading shall be
increased in order to encourage private companies, foreign aid organizations, general users and researchers

to use the geo-spatial data of KCA.

[Promotion of the Open Data Movement]
Domestic guidelines for the promotion of the conversion of geo-spatial data into open data, which has

been carried out in many countries including Japan, shall be developed.

[Review of the Internal Regulations on Data Utilization and Preparation of New Regulations]

At present, certain types of KCA'S products cannot be downloaded. There are restrictions which prevent
secondary use of data, such as prohibition of unauthorized reproduction of data. Therefore, KCA is required
to modernize the user policies with review of the internal regulations and easing of restrictions in line with

the international standards.

[Gathering of the Stakeholders]
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Enactment of the NSII Law is expected in very near future. After the enactment, technical exchange
among the stakeholders interested in geo-spatial information including KCA and discussion on proposals
submitted by them are expected to be held in the regular meetings of “the Inter-organizational Working
Group on Data Utilization” provided in the NSII Law and in meetings of the sub-working groups. It is
advisable to have gatherings of the stakeholders for the technical exchange and the discussion as frequently

as possible.

[Establishment of a Support System on the Use of Data Utilization Technologies]

It is also considered necessary for KCA to take lead in supporting active data utilization by users in the
general public by implementing technical training courses on a regular basis on such subjects as methods for
the utilization of geo-spatial data and advanced utilization of the data in GIS. As the output data of the
Project are to be made publicly available on Geo-Portal, KCA should consider offering workshops and other
training opportunities on effective use of the data, particularly for NGOs and private researchers.
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Japan International Cooperation Agency Study Team for “Human Resource Development on
Geo-Spatial Information of Kosovo in Republic of Kosovo” (hereinafter referred to as “the JICA
Study Team”), and Kosove Cadastral Agency (hereinafter referred to as “KCA™ held a series of
meetings concerning technical matters at KCA office.

The following matters have been agreed upon between KCA and the JICA Study Team.
1. The survey standards

The Geodetic datum : EUREF89 (ETRS89)
The reference ellipsoid : GRS-80
a=6378137.00 f=1/298.257222101
The projection system : Transverse Mercator
The coordinate system  : Central Meridian of Origin is 21° 00’ East of Greenwich

Zone width: 3° 0" 00™

Latitude of Origin is Equator

Scale Factor at origin is 0.9999

False Y= 7500000.00m

False X= 0.00m

Unit of measurement is Meter,

The standard height : The standard of height is based on the mean sea level of the Adriatic

Sea,

( @) R e e A

s q/‘\.klhlm Sugita

Project Manager :- ' ' E/} Team Leader

Kosovoe Cadastral Agency S JICA Study Team

(KCA) Japan International Cooperation Agency

Republic of Kosovo (JICA)

i
Avni Rrustemi

25
=" o,
ol

/{_‘,"-



























L) VI 202Dy | OD DMKy Al
AAHY e 22 TD | ingoy A
i 1 [ 1
S TIASTd & Ao FRlT ¥y oA S Nowy
SN S . .,
= A = LG [ Saay Popryag W H NI ¢
e ALG] ST §2d dad alopiday | QVONSTT vwZ|
10 2, .
AN . TS TS (TR YO
wy\@ 1 PN /el 1 D 1) ) ) ”d L
‘\“ TH#HY \ﬂ - ~—r O .JO\
z \Nm,.q MUY [ Hl A | RS ‘uhg..?%j) ' t ] 43\ n%\ 9
yd

LIS ) MEOYFA = L oy PYAFIL |
%A\J\Wﬂ . O UV dy )N Ab.‘..oa_h vads eatyphx .JO_)OJ.MJ.A.W QWO%? ,
= A A | sramg vy | JOINNTT 2 v ;

YR B AN Z s o =T
“\\\‘.\\W ) / _\\nuwm.\\_v\ \\\ \w\ rd

M) fﬁ.\\ﬂ..i..\,s i v ! -
AN f\\_..ﬂ,“@ 77 "V owvmr,\ 1

WEUARS
aInjeusdig $SIIPPE |[EW-2 noynsuy apiyL awigN | ‘ON

LIwsiq
LI YSUIN N IUOIPYIPD BSAIPY JHOIDNINSUY nsod Ly | AN

Jz/ca/



\3\\

/4

rll,ﬁu ..,35 A

AN

77 RE raenc

amysudis

§S21ppeE [IBuWI-3

TUSTAY YSUIN] NIUOIPNI]D BSIAPY

iy P I e T“\Q\\.u AAMNT Sx«._ b2
a;«msa__w -AD iqubwv.\YﬁKJ_.@ .fdﬁ»ﬁzw S,;wﬁmw cz
wZ M, AANOP DS . par o Jr 1D L2/
_Q.\Mmb%& o ubk%&( 3§LN¥«\V \%N{. Wk.ﬁu\ h\vxs_\\g'w 74 \\ble e
Vi & et o3| RS W TE
Dokl ST v < S1D ; .
| Ve R LA Y A e oz
- LEN Nz
2171 e A Fo2
TNV T=hE e Ty T
G |,
AN 23| AT 2 /
\Q QA“\ LY
FIAR[AS > £ O A =i [l ) 1D %\%\QM.Q NITSU »NU
\ 91
R ey | VPP 0 3/[a4 st b
& \V . w\\%ﬁ -
SOV R @% VI JFH]
V| B o dgasId wo/D7f Ay
g ) £1
smewIng
uoNMISUY L aweN | 'ON
1IURE R
uonpysuy 1sog Jwg | AN

=



arnjuudig

1LY YSURN

SSAAPPE [IBUI-D

IO BSIIPY

210 | 2o y2aloy| VI0IDHZ InIhdy
pE
U__l..J ﬁw‘ ﬁu ) lw .t.\\\.n*..\\& \S»H&&H\\
/ \ ‘ . - ;.. €€
)T Al e A E
. / LTt
RO 0 T FA4Fo I3 () vmw&xmw conit/ -
1 1€
Ynna 1Az | b 3 vlspz | S 9P
0€
AN U2 LOCIEN LEd g ' A
7 s 7
Ly TR A RE NCERYH U ™D
. yf P ”f‘)d._\c _:\.N.u..,mwﬁ
XY e v gl i
574 R e
o 97
S ~ 45 |LF77)) it <o
Tl /4 /4 |
WEBUING
uonnysuy ML awsy | ‘ON
FAmALquI
oSy 1soJ peg | AN

vz



-

aanzeudig

TR YSUN

ssalppe |[ei-2

IHIUOI)HI? BSIIPY

POV 1’.
WS N }ad\n)‘_w
E?

Jys~sy 1 | A0V

144
ABBDL palay | iy pARS o
g S weid
. 77 Y w
YOp BRI Yy Py
|44
,Nm,?,s. e wc @w S ,2 ,CAJ.M\NF. W A Jﬁbﬁﬂw%
or
prap e S ifugs =PIV S Aﬁx@@ ot
Ay - Ty
A 339 - 2AnYy u{:q E”;o&
8¢
TR EYe) w_mgﬁ,%.( S 0FYLYY fzw&_ I
K SIS FgRINYTT Zd
_ qda | g uash daovd
Sts %,Dﬁ\,.h Hdan % S b % \\ 9¢
v ad Nung PR se
wsuIng
uonnsuf L owmep | *ON
MGl
THOINSUY 1150J B [ N

ﬂ%’



vs

£
(4
1§
0s
34
Sy
. Ly
Loy .r-,.ur..o.r.,.wh A‘. wohda N C iy L.:;m,.ﬁ,._c. Vs vty T
R ‘ oy
V3L [oaledd V71 LTI T AP AT 25 nsve )
S¥
AWELING
aanrodig SSIIPPE JIRII-D uonpnysuy L sweN | "ON
HwmoIqut
LA YSUIN Y IU0AHID BSIIPY uonRNISuy 0sog g | N










SREPUBLIKA © HDSOVES REPUBLIKA KDSOVA
\@ ALIERCIA KAGASTRALE £ ROSOVES/KATASTARSEA AGERCHA KOSOUA

NrIBr {¢ / { 56 / {4

Mrifg/Brsr. .
MINUTES OF TECHNICAL MEETING, _© - VZ 294}
PRISHTINE/PRIZTING
ON
THE POJECT
FOR

HUMAN RESOURCES DEVELOPMENT PROJECT
ON GEO-SPATIAL INFORMATION OF KOSOVO

AGREED UPON BETWEEN

KOSOVO CADASTRAL AGENCY {KCA)
AND
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Pristina

4" February, 2014

7\:% N ‘;] ZA
%RATAMEE;\y Mr. Akihiro SUGITA 7
Chief EXechL (yﬁ_(ﬁ Project Manager/Technology Transfer

{(Human Resources Development) Planning

KOSOVO CADASTRAL AGENCY
JAPAN INTERNATIONAL COOPERATION

AGENCY (JICA)



The JICA Project Team (hereinafier referred to as “the Team”) headed by Mr. Akihiro SUGITA
visited Kosovo from 21 January, 2014 in order to carry out Project for Human Resources
Development Project on Geo-Spatial Information of Kosovo (hereinafier referred to as™ the Project™).
The Team and Kosovo Cadastral Agency (hereinafter referred to as “KCA”} held a series of
meetings concerning technical matters at KCA office.

The following matters have been agreed upon between KCA and the Team.

1. 1:25,000 topographic map sheet size
Map sheet size is changed as followings in accordance with a strong request by KCA;

7730 (approx. 10km)

5700 ” (approx.. 9.2km)

Appendix | shows map sheet index in old system which is complied with Yugoslavia era and in

new system which is comptied with International rule.

2. The map sheet numbering system
The numbering system to be applied for the topographic map scale 1:25,000 is referred in the
attached document. (See Appendix 2)

3. The map sheet name
The map sheet name to be applied for the topographic map scale 1:25,000 is referred in the
attached document. (See Appendix 3)

4. The Project area

The Team and KCA had several discussions about new project area because the map
sheet size was changed. The Team and KCA agreed on the new project area that is
shown in Appendix 4. Area is approximately 9862.69 sq km. A previous project area
is shown in Appendix 5. Appendix 6 shows area of each map sheet.

Besides, KCA strongly requested to the Team that area to be created data extend to
500m out from border because of consideration of data matching among neighboring
countries. The area of outside border is approximately 243.31 sq km. The data of
neighboring countries shall be prepared by KCA, and it shall be given to the Team by
the end of July 2014.

The Team and KCA agreed that area to be created data is totally approximately ten
thousands one hundred and six (10,106) sq km. (See Appendix 7)

o, &



5. Contracting Field Survey Work

The Team conducted bidding for subcontracting to private company in order to carry
out the Field Survey. CADCOM sh.p.k was awarded the contractor to perform the task
of Field Survey eventually.

In the course of the bidding, the Team asked KCA to be a witness for this procedure
and duly decided the above company in justice. The Team notified the result of the
bidding to KCA for official acknowledgement by the counterpart.

6. Training in Japan

KCA strongly requested to the Team for visitation and training in Japan in 2014 to
learn administration system of geo-spatial data, situation of Continuously Operating
Reference Station (CORS) by Geospatial Information Authority of Japan, dissemination
activities of topographic maps and relevant geo-spatial data in Japan and other which
KCA can rarely experience through the Project in Kosovo.

The Team promised to convey the message to JICA headquarters.
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