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ﬂ&‘ MAPPING OF BALKAN PENINSULA
' AND BULGARIA

- created ancient and mediaeval geographical maps
are in small scale;

- iIncomplete and inaccurate maps in their contents;

- in the end of XVII c. and after the great researches of
Mercator, Sanson, Snellius the beginning of accurate
geodetic measurements is established.
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MAPPING OF BALKAN PENINSULA
AND BULGARIA

A fragment of the first map in Bulgarian language

~_ compiled by Al h. Ruset, 1543

o
=

---------

- trips to different part of the world, also in
Ottoman Imperia have been started;

- main purpose: defined as the supplying
of “white territory” on existing maps with
cartographic information;

- geodetic measurements are made
during the Russian-Turkish war and
accurate and precise maps are compiled;

- the first map compiled in Bulgarian
language - XIX c. “Map of Present
Bulgaria, Thrace and Macedonia and their
territories in 4 sheets”.




MAPPING OF BALKAN PENINSULA
AND BULGARIA

The period of Russian-Turkish war in 1877-78 and years of
establishing of new Bulgarian state on Balkan Peninsula can be
considered as the beginning of modern Bulgarian cartography.

Russian topographic corpus did
the first detailed measurements
and large-scale mapping.

Result of the topographic —
geodetic works is multi-sheets
map of the country in the scale
1:42 000.

- maps in the scale 1:126 000
and 1:210 000 and other

Russian Topoghmphic maps from the period
of Russian-Turkish war
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OLD MAPS COLLECTED IN THE
BULGARIAN MUSEUMS AND MONASTERIES

National Polytechnic Museum

. Geographical map of Ottoman Imperia by Giacomo Gantelli da
Vignolla, Roma, 1679;

Geographical map of Balkans, 1692- 1694,

Plan of Sofia on engineering fabric, produced in occasion of 20
years of Prince Ferdinand ascension in Bulgarian throne. Produced
by Toma Pishtachev, 1907, presenting the Sofia in 1887;

Plan of old Sofia in 1879 and its regulation project in 1881 by Toma
Pishtachev:;

. Anniversary map of electric centrals and power transmission lines

iIn Kingdom Bulgaria. It is produced in occasion 20 years of King
Boris Il  ascension in Bulgarian Throne 1918-1938,
Scale 1: 400 000; Publisher: Ministry of social buildings, roads and
urbanization; .
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The first map published in Bulgaria by D Agelldov
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L OLD MAPS COLLECTED IN THE
** BULGARIAN MUSEUMS AND MONASTERIES

Other maps & cartographic
products:

map archive of National library,
National and regional Museums,
private collections,

General Department of Archives
at the council of Ministers of
Republic of Bulgaria

The first globe was created by
Neofit Rilski (1836) and it is kept
in Rila Monastery and its copy
in National Museum of History
in Sofia. 1




WHERE ARE CARTOGRAPHICAL
EDUCATIONAL CENTERS IN BULGARIA?

* University of Architecture, Civil Engineering and
Geodesy, Sofia

« Sofia University “St. KI. Ohridski”
* National Military University “V. Levski”’, V. Tarnovo
+ Southwest University, Blagoevgrad

* University of Forestry, Sofia

12




hf:\ WHERE ARE CARTOGRAPHICAL
¢ EDUCATIONAL CENTERS IN BULGARIA?

University of Architecture, Civil Engineering and
Geodesy, Faculty of Geodesy,

Department of Photogrammetry and cartography has the following
subjects in educational process:

- Topographic cartography 1/ 2;

- Cartography 1 (map projection);
- Cartography 2;

- Visualization of Geo-data;

- Project in cartography;

- Map production;

- Thematic cartography;

- Virtual cartographic modeling

- Navigation mapping;

- Cartographic standards;

- Automatic mapping. h




CARTOGRAPHY IN THE SCOOLS

We are living in a time of rich information society in a
global world with many communication possibilities.

Cartography is developing incredibly in the technology
aspect. Old paper version products started to be not
enough attractive to students, especially in high
education.

The tasks of cartographers should be to find closer way
of communication with students in geographical lessons
and this could be achieved by quality information
representation and attractiveness of cartographic
products.

14




7 Iz ] / i / [ | | \ £ \ i 4 2
140 150" 9 160 Fommin T | 107 0 e o 4'9 e Tag* Tsg* 180" Tzal Joor
," a e |n o . \
% "~ KAPTA HA CBETA
= 'i’g”’fmmw | PAGTEHMA U XVIBOTHIA S

| %

| -

| :
— I‘ o Unifepien

TPEH ier Ko

ml

EADHHOBO
MOPE

MOPE
BOYWOPT

f
OXOTCKO
MOPE

ToTE \‘;:I;m

ek

. . ), T 4 3 = . ‘wﬂ VV R v i . : X 3 3 _ ,‘ 4 \ “‘\‘\_
¢ v!’;}";;;lmirrl ‘ i d ke E o . = A '- N S GoTe g d 4 M Th’ X U :
/ =V . - ; gty =R ! AT \ \ N
~o/ ﬁ W : : iy O K\E A H \

- Sosepua ponmuo oxgaxioer. |
{Tponu

Alru(/\r
(sMore

@ apdvn

i e Eipcrop_ 0
2 [

o P

!f | HHAHHCKH

ATHAsAPIED
f

okl an

|
i

AT 7‘&
|

\

: |
ATHAHTHYECKH
|

L\ \ [
L T H X\H L \
Y \ OKEAH o [ CHEN \ — 7
\ o . \ | | /
\ G B \
/S THXH/
! \ \ _ RN/ / O KEAMH
0 \ \ ApoRiaRpek / / 40t
X )Gwmeﬂ:;?‘gcm Ju-m,m-e v J’ 4/ / S/
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i O . _FOMHO NOARPHE OXPLKHOST
MO P EN




CARTOGRAPHY IN THE SCOOLS

How can we start?

* Are there any reasons to change the exciting
old Atlas?

« Who are our users?

Do we have enough data base?
Do we have a team of experts?

Do we have an idea and program?

Do we have a technology for realization of
our project?

 How to get to our users?

16




| %) Situation in Bulgaria

I T7-8years ago

=

* not satisfying - old contents and design

* school curriculum was changed some times
during the last 15 years

« cartographic firms have not been able to give
what was necessary for the educational process

+ still nowadays many schools have old wall maps
with old contents, cartographic information and
design; other ones do not have maps for every
continent

17
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1 2&% Example -
¥ why do we need a new Atlas for 7 grade

 Bulgaria in European Union
* the examinations in Geography

 the complicated school curriculum approved by
Ministry of Education

 The outline maps are used very successfully for
assimilation of knowledge

19

Are there any reasons to change the exciting old Atlas?




Levels of geography education

Primary Secondary High
1-2 grade 5 grade 9 grade
7-8 years old 11 years old 15 years old
3-4 grade 6 grade 10 grade
9-10 years old 12 years old 16 years old
7 grade 11-12 grade
13 years old 17-18 years old
8 grade
14 years old

20

Who are our users?
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Sources for Atlas creation

* Curriculum in Geography

 Min 3-4 text books in geography

« Existing maps and atlases for these ages
* GIS vector data for the territory

« Statistical data, raster data (photos, pictures),
etc.

Do we have enough data base?

21
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~ Who participates In the process

« Cartographers — authors and mapmakers
« Specialists in GIS

« Geographers, expert’s advice

« Schoolteachers - ideas and efforts

* University professors as reviewers

* Professional artists

* Designers

* Ministry of Education

Do we have a team of experts?

22




&3 Students’ help in maps and Atlases
I designing
L=

 The purpose - find a way for the best
communication with students

« Children’s knowledge and information - use in
the process of maps and atlases designing

* “The cartographer must learn how the non
cartographer draws a map, what they want to
communicate, what symbolism they use and
what is their logic” Morita, T.1997

23

How to get to our users?
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Experimental work with children in maps making
for their education

« 80 (first and second school year) pupils in Sofia

« Children are not acquainted with the use and

reading of maps

* Children show great interest for the experiments

and have a desire and possibility to use maps

24




Symbols are drawn by a student 7 years old
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Research on students’ knowledge of main cartographic topics
- 194 students

1. What is the scale of the map?

2. How many km is the real distance which correspond to 2 cm of a
map on scale of

1:1 000 0007
« 3. What kind of scale do you know?
4. How do you understand the concept “map projection™?

* The students are asked to do a short description of a map from their
atlas and to write what they dislike on that map.

28




1‘&% Research into students’ knowledge of main cartographic
it topics
| - 194 students

The questionnaire was made for students within a large age range of
11-18.

29 students from grade 5,

34 — from grade 6,

12 - from grade 7,

23 — from grade 8,

35 — from grade 9,

53 — from grade 10 and

8 — from grade 11 took part in the research.

29




-
Grade 5,
11-12 years
old

Grade 6,
12-13 years
old

Number of

students,
gender

12, F

17, M

16, F

18, M

1.What is the
scale of the map?

83% true
17% false

65% true
25% false

949% true
6 % false

56% true
44% false

2.Determinig the
real distance on
the map

8% true
92 % false

12% true
88% false

50 % true
50% false

45% true
55% false

3. What kinds of
scale do you know?

92% - numeral and
linear

59% numeral and
linear

81% - numeral n
linear

12% - horizontal
and vertical

39% -

numeral and linear
33% - horizontal
and vertical

P17 —

4. What do you
understand under
the concept “map
projection”?

19% - attempt for

true reply
81% -------------

30




1) What is the
scale of the map?

2) How many km
Is the real distance
which correspond to

2 cmofamapona
scale of

1:1 000 0007?

esults from the questionnaire

gender differentiations - the girls are better in
definitions and the boys - in calculations;

teachers have not attracted the necessary
attention of students to the practical use of the
map scale;

all students in grade 11 gave a correct
response.

31




3) What kinds of
scale do you
know?

- text scale,
numerical and
linear

esults from the questionnaire

most students — numerical and linear;

other responses — horizontal and vertical; large, medial
and small scale;

girls have managed better with the theoretical part and
boys — with the practical one;

the

difference between the percentage of correct and incorrect
answers of girls and boys decreases in grades 10 and 11 .

32




esults from the questionnaire

4) How do you o 37% of the girls and 33% of the boys gave the right
understand the response - grade 8

concept “map

projection™?

« 8% of the girls and 9% of the boys gave the right

0) How can we response - grade 9

present the ellipsoid
Earth on the map

plane? « 8% of the girls and 22% of the boys gave the right
response - grade 10

33




dar — student’s helper

lcosle

34




esults from the questionnaire

6) What is the shape of the * The percent of the right response is the highest in
Earth? grade 8
F-M 100% - 75%

/) What does it connect

map language with? The boys gave more true answers in the all steps
Point out the right answer: of the education.

a/ land and seas, b/
symbols, ¢/ colors on the
map, d/ map projection.

The most probably fact is their understanding for
objects’ design on the maps as symbols’
presentations.

35




° 8)
° 9)
. 10)
. 11)
. 12)

esults from the questionnaire

What objects would you present on the transport map of Bulgaria®?

In what way would you present the relief on the map of Bulgaria?
What purpose do you use maps for?

What map would you like to make up?

Have you seen 3D maps? Where?

36




esults from the questionnaire

- generally the boys are better at answers in older groups;

- the boys are peculiarly original in their ideas of what map would they
be make up;

- the girls are better in definitions; color and symbol system, object
representation.

37




Conclusions

* The experiment gives a clear concept about the
students’ knowledge about the maps and their skills
to extract information from them.

« The following conclusions could be made on the
basis of the results from the research:

38




1 1%3 Barbara Petchenik Competition in National level
& Bulgariain ICA
L=

« primary schools cartographic products are often
designed by children’s drawing from local entries
to the Barbara Petchenik map competition

 Example: Atlas for 3-4 grade — themes of
geography and history

39




Barbara Petchenik Competition - Bulgaria




e
g,

National Competition "Map of Bulgaria"

above 700 drawings
from 50 settlements in Bulgaria

It shows children’'s love to learned national
geography and history as well their ability to use
cartographic visualisation methods

41







...\‘;"

Atlas 'The Person and the Society'

- school years 3-4

first introduction to the world
of maps

scales, symbols, selection of
geographical and historical
maps

It is a “handbook” which is

both fun to use and easy to
understand.

blank maps help students to
understand the geographical
features

the design - combines
children’s drawings, photos,
and artists’ illustrations
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5 chapters:

» Cartography;
« The Earth - a planet in
the Solar system;

 Nature of the world;
 World population;
« Economy.

/. WUKOHOMMUKA

FEOrPADUA U
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Atlas on Geography - school year 6

 Thematic maps on nature, climate, hydrography
and soils, plants and animals, population and
races of all continents excluding Europe

 Realistic pictures represent people, plants and
animals
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Blank Maps - school year 6

* intended for homework

* 4 types of map -
Nature, Climate,
Countries and Photos
show Africa, South
America, North America
Asia and Australia.

* The tasks are clearly
indicated with easy
Instructions.

KOHTYPHW KAPTHU 1O FEOrPAQUA
3A 6 KITAC

Paspa6oTeHn ca B yo6eH Bug 3a fomalHa paGota karo ca |

NOCTaBEHM CbOTBETHUTE 3ajjauu.
f  TEOTrPAOUS
3a Adpuka, t0xHa Amepuka, CeepHa Amepuika,

A3ngt 1 ABCTpanus ca JaneHu no YeTipn Kaptv —

KOTYPHH KApTH If

i
!
!
PUPOHA, KNUMATYHA, NONUTUYECKA N CHUMKOB KONax. E
|
|
|
&
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Atlas on
Geography —

school year 7
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cnopeq maiyaba

Eapouawabyn (nog M 1:200 000)
Tonorpageka, M 1:50 000

Cpe gHoumaiabHn
(M 1:200 000 - 1:1 000 000)
obuworeorpageka, M 1:1 000 000
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OpebHoMawiabHn
(Hag M 1:1 000 000)
anmuHncTpamieHa, i 1:1 700 000

Atlases include pages corresponding on school curriculum

BUJOBE KAPTH
Chopeg CogopiraHuemo cnopeg Busyasusauuama
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Bonrapus, M 1:1 000 000 rp. byprac

2D kapra Ha exkpaH
eneKTpoHeH atnac Ha bbrrapua

® b
: i
L : i}

TeMaruyHn - coumanHo- 3D kapra Ha ekpaH
NKOHOMUYECKN Codua - ueHTEP
Cear, M 1:100 000 000

KAPTOIMPAQUPAHE
emant

AepodorocHn Ka oprodoToKapTa
M 1:100 000

OprodoToKapra n KagacTpanHa |
kapra, M 1.2 000

Lomapamaiapmuma ca npousBageny om GECINE BANG TR
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Methodology of Atlas creation

Idea;
School curriculum and its analyses;
Atlas and outline (blank) maps’ contents;

Currently statistical and text data and GIS cartographic
vector data base;

Draft representation of the contents;

Test analyses on the base of student reaction and
information extraction;

Atlas and blank maps compiling;
Modern design;

Editor process and process of Approving by Ministry of
Education;

10. Pre-publishing and Publishing processes.

©ON SO0 hobdbnn

Do we have a technology for realization of our project? ”
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The icosahedrons an
puzzles of map of the
world are used to be
explained theory of map
projections to students
from high and higher
schools.




o [parnasgun

Atlas on Ge«
(80 pages, sizes 2

7 v i
L AMRHE | nHsiA |
BS | o b

WH Ao ED D al

| \ \ _4 i ==

WaHoc B maH, USS

2 X038

| NBCTPANMA.

— ] nog 500 \ %S ! .
| [ s00-1000 } APREHTYHA ‘ 5
] 1000-5000 I MaHac Ha HAKOW FNaBHM npoMasopcTea 3a 2000 r,
[ 5000- 30000 i Kamniorpu Merponun npogyxTa!
[E 301000 - 200 000 s e CALl VNP Hnspnanzn
O a2 4 oy f:;:;c:ﬂ
A - = ﬂ = P o = “a P Kopea
=] i B% Fnoran e T:F:Fﬁj 6% Cayproxa Apafiv Whariio % ] A e
2 Kopen. | B% Hrmepnaniig = T [L5% CALLl = = - Unaiuapan
5% Kiman 8% Ecnnm‘ipummm | iegaatn 3% 5% Banrus Benmea B%  BanuroGpuranin

FyserT 5%

BanuwofipaTanen

o [penagun

ACKYHIR

:nnnouzénnl

ok
) by A . ABCTPANMA
PIOA ;
Banane Memay HaHoe 1 BHoe [Tae = A
3020092, g 8BE
B e 50% Bpotm npeBuada '3\3 p- @ =
[ 20-50% | Vo | o
= LIHOCH 1) BHOCHIT
]0-20%: | o5 \pathngam &
| 20-70% | yaiocem npeduiada = i 4
S /

B
Beoca e

|
= ... i K
‘ [ CAU|  Tepuarws | Koralh | Fnound | Barfapan ey Tumop Tysany

i. ¥ rd —
L e & I Brioe w [] wapoc 32 HaKew mepsas & Munnonm USS sa 2003 . MRS 1200 2 0 g




g S

o Hﬂg ETW@H

[ wmouno-wacko sumor wosrpTE0

@ naWyK

LuTpyek

|:| FLPHEHH KYITY PR [N W HHLE H LAPSE L)
[0 abpuann kymypn (pisk, e b, & 4akng)
[0 aswspenns of cpaguasuno wopck T i

@
7

[0 resunuscen b cracpann kymyph o porat |
mem

noan

TIOTIOH

KO3H
"i m T cevwe
# WACTHHH g pRBomE

s

AnaH"ﬂﬁeca.nonn

o
2,
uPﬁ"ﬂWR KPHTCKO MOPE K

CPE:[“H(SEMH

M © PIE

WHaycrpus
{7 uopha warampra

. LT K2 WETENYJr g

. WAL HHOCT pOBHE H
woranoofipafioTaane

. AW HYBCKA
. HedTon pa pafioT BawA

@ OEpEool pafioTEaLIA H
HAPT UG HO LB IHA

i @ NPOHIBOOETAD A

_\) @ TBKCTHIHE.
O APAKKTENH

40 0o

\___{_ MONAW  CPREH HANEE

CT POHTENHN WATS PRGN

Wn gy crpwantu ueTpose

-

 MOPE

b

I. -
»-i. Enewipous HTpana i
& TEY
g BEY
E EL=T
\\ Mxofg{{‘%h'lenn pnon /V’( =
itE \ P = ™
)
ASORCK
‘Qgﬂp morg
/ \ J
T rmp
(/ Cnme gt ,\‘-
£ o
\_//

o .
o s
190
-a/n ¢Mﬁz,«t o fadrd 4

/

aae e TICus

%ﬁp Gall

7&’7
T

HMrEP/
Ty

! J{ L
W A

e
akil |

Npowssoperao Ha
| ENEKTpOE HEPTAR
| B K¥hiuoeex

| a8 AM3e
[ nop
[ @o-1000
[ 1000 -5 000
[ so00-10000

[ wagi0 000

.| Had-ronemame
ENEKTPOUEHTpaNK

#* TEY
o EEl
#* 2El

%

1t
ofjieu/bﬁmg

s

Mawats 1 40 014 000

gt

o

PERENEHUE HA NPORABOALTED

33 2032

7 >,

it

i

{3 ENEKTPOE HepraA 33 2000 . /

Lvpmagw ¢ HAA-ronAm:

| —
=T




el i d
-
- LA S wéci% 5%/“““#7;#4;; / : lp : \m \\
CEBEPE 'é’fﬂﬂ,‘OBﬁT CKEAH ot e g’) L ”p""""'“mﬁgjg"”"” ﬂﬂgﬁ\/mgr HT O AF:r S
/ - . ah.ghlw -_-DV!3!' WHOCME ro
i WOFPE
‘_; HOPE Hr-r" ' all ; 5, GA X
---------- . e e L ”?.H A e
i e =) i
T, L)
r_.f_J 7 2 2?‘
EFPFEHFQBG o) FERHHIORBS <
MOPE 577 jﬁm Pl ey g#o :‘
A S W e
/ =
J|J|’
/

i / _ThomiHE P

Fu 200

4 dog e 4
.
I e 4
T

| L

B 5 !
\ ATTA HTIIE C i HHT ”}”ﬂ?‘r‘ﬁ’
\ OREAH | OF‘/EAH |

[

EVE

4

4| BAanAHC MEMEY HEROC H BHOC

33 25 2
m Ha A% | Saacem npefowada
(] x-s0% | ww=
IPOLEHT 0T OB LKA LEACETT O SHOcmT
" panocKed ey || C1o-2% Iosusaaﬁ‘ﬂﬁ&m
RA TR | I:I X -70% LEADCH T e fialia
npoLpat ot ofies [ — 0% fanca
— % BHOC 0T rAAGH C sen 3
napTHEOp [ fieapawun
)
N, % \ I
3 % \ \ l" |

How we start and compile a map?

[opWanng =
=
J
-‘w‘
'IDrLALum

71 BenuebpHTA A
Mranun

pmup,un

b4

56




Map compiling...

Data base for geographical elements...

Thematic data for specific contents of any map
Appropriate map projection, scale and symbol system
Map design

The map should be a part of a common issue under a common
Idea, content, design, ...
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Cartographic Companies, firms and
organizations

 Agency of Geodesy, Cartography and Cadastre —

Bulgaria
« DataMap-Europe Ltd.
« Kartografia Ltd.
« Military Topographic Service
* GIS Sofia Ltd.

* International Trade and Cultural Center “Geopan”

e DavGeo Ltd.
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The company creates and maintains updated Pr N
= = = = ~
digital cadastral map of Capital Municipality and -y

is a leading company in the field of GIS GIS Sofig
www.gis-sofidLbg
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The Cartography Department carries out activities
providing the development of various specific

maps of Sofia and Capital Municipality

 Development of maps for the needs of the municipal
administration and the government

 Development of maps for the citizens and visitors of Sofia

 Development of customized subject specific maps by
customer’s order

P

-...

GIS Sofia

www.gis-sofidbg
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S5 capital Municipality

« 24 districts
r N * The City
R Ay O <) . 3 towns
o . 35 villages
ST * Area
S S0 e e - 180 km? the City
il el = e * 1100 km 2 whole territory
L e = « Cadastral coverage
 1:1000 — urban territory
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S * Number of cadastral sheets
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aps for Architectural Purposes




New cartographic fields
— 3D maps and animation

» Users of 3D maps

* “From Paper to Virtual Map” — a cheap technology for
easy creation of 3D maps

« 3D cartographic symbol system

* Animation of 3D maps
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3D maps — USERS

City planning and
architecture

3D modelling of a part of Varna city in Bulgaria by DavGeo Ltd.
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3D maps —
created for different usage

 Educationin
schools and
universities
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3D maps —
created for different usage

 Land use

76

3D modelling of a part of Varna city in Bulgaria by DavGeo Ltd.




3D maps —
created for different usage

 Land
management and
cadastre
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3D maps —
created for different usage
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Telecommunications
 Design and advertisement
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3D maps —
created for different usage

 Tourist offices

« Archives of City
Architecture




3D maps —
created for different usage

 Transport services




3D maps —
created for different usage

« Crises management

8-11 Damage Report - Lower Manhattan

3D model of New York ( )
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3D maps —

created for different usage

Police
Military

~ « fire management
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3D maps —
created for different usage

 Meteorology
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3D maps —
created for different usage

Environment pollution
Water resources

Flood mapping

Crises management
Risks Prevention Plans
Long-term Monitoring
Flood early warning

Institut e of 47
DLR

Manetary Bxploration

3D model created by Institute of Planetary Exploration, DLR 84




* Main content

« Secondary content

 Additional content

Contents of 3D maps
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Main content

& large topographic or @ roads
landscape objects — # buildings
relief bodies

3D model of New York

-
»



. Secondary content

-.'\"pl:.

@ traffic signs @ Information signs
< facilities & trees

< transport elements

@ geodetic points

3D map “a street in Vienna”, created by ICG, TUGraz and 3D symbols created by T. Bandrova




. Additional content

- quality and
quantity
information
about objects —
fence, roof,
street, parcel

 created as a
textural
database
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Sources for 3D map

« paper topographic or
cadastral maps

 photogrammetric or
surveying data

« digital 2D map

« topographic information,
measurements, architecture
drawings etc.

« digital or paper photos
* 3D symbol system
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5
3D Digital Terrain Model
&

* Vectorizing topographic map (1: 5 000) + third
coordinate, Z is inputted for every contour line. The
frame of relief model was generated.

* The surface is generated automatically after
processing of contour lines with the third coordinate.

« Qutskirts of the surface are generated to model for
design a completed view of DTM
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e Generalization
| =

Automatic — formal selection, smooth
and filtration, according formal criteria

Dynamic — for animation presentation

and track out the development of the
phenomena in the space and time

Interactive — complex of the traditional,
automatic and time generalization
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3

@ Accuracy in objects representation
L=

*Accuracy in reference (location)
Thematic accuracy

Semantic accuracy
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. Photo-texturing

=T _.‘r'

Photos from street level — for buildings facades
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Grass Pavements Roads
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A technology for designing of 3D maps

Preparation of Sources for Map Creation

Converting of Sources in Digital Form

Including Third Coordinates

Reconstruction of Digital Terrain Model (DTM)

Designing of Main Content (buildings, streets etc.)

3D Symbolization of the 3D Map

5

/

Preparation of Photo textures

\ /

\

Photo-Realistic Visualization of 3D Map

98




A technology for designing of 3D maps

Preparation of Sources for Map Creation

Converting of Sources in Digital Form
Including Third Coordinates

Reconstruction of Digital Terrain Model (DTM)

Designing of Main Content (buildings, streets etc.)

3D Symbolization of the 3D Map

Preparation of Photo textures

Photo-Realistic Visualization of 3D Map
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P 3D City Maps - Flood mapping

Topography ——— 3D statistical sources
DTM —» Database for animation
3D buildings —— Crises management
Streets, Bridges —Early warning

Rivers ——— 1D Hydraulics Model

Land use — 2D surface water model

For users — providing a highly efficient system as the benefits
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Steps for symbol creation
(1St developed theory of 3D cartographic symbol system in the world - 1996)

. gathering information for an object;

. analyzing information and collecting data for each
object;

. designing symbols by visual and metric analysis
applying computer graphics techniques;

. visualizing symbols in virtual environment;




2D objects in 3D maps — a step in
virtual mapping

geometry of area symbol +
texture = 2D object for using
ina 3D map

- disadvantage
- advantage - high
realism, quick and cheap way

for object creating in a 3D
map.
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Creating of sub-objects

J None I Irvvert I

Subtiee [ Case Sensitive

* 4lphabetical
" By Type
€ By Calar
" By Size

—List Tupes

¥ Geomety All I
¥ Shapes Mare I

¥ Lights Ireert |

¥ Cameras
¥ Helpers
¥ Space Warps

ubtree [ Select Dependents

The symbol, represented
a bridge contains seven
sub-objects. Very often
the sub-objects are
created as 2D geometrical
shapes. For some of
objects is not important
one of three dimensions
(it is multiple smaller then
others two dimensions in
reality). They are
presented as 2D shapes.
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100 Symbols are Designed
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Symbols for objects in settlements and
geodetic base
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Symbols for industry, transport and plants
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Level s of Detalls

Symbol Dimensions Level of | Distance of
(m) details appearing
(m)
Near 50
Gas-station | 2,0/1,3/0,4 Middle 100
Far 600
Near 75
Traffic 3,0/0,9/0,6 Middle 200
lights Far 500
Near 300
Electric 8,0/2,2/0,5 Far 600
lamp
Near 100
Bank 2,0/0,8/0,1 Far 200
Near 75
Road sign 3,56/0,9/0,1 Far 200
Shaft 0,5/0,5/0,05 Far 75
Tree 3,0/3,0/0,0 Far 600
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Virtual Camera - an element of

3D map

Focal Vi sual 500 mm

di st ance angl e, 135 mm

F, mr degr ee \ 85 mm

200 10, 286 \\\ /// gggg

135 15, 189
85 23, 913 [/ 28
50 39, 598 A AW/ 24
35 54, 432 N MU/~ /oo
o5 SO 7™ e
24 73,740
20 83, 974 |
15 100, 385 \/

9, 867 175, 000 i

Virtual caneras wth
typi cal focus distances
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Rila is the highest mountain in
Bulgaria and Balkan Peninsula |
(Moussala peak — 2925 m). With itsh
forests, mountain peaks, lakes,
valleys and rivers, Rila is an ideal
place for hiking, mountain Cllmblng
and skung

Only 70 km from Sofia is a beautiful

- mountain ski resort — Borovets, situated
at 1350 m above sea level on the
northern slopes of Rila Mountain.

www.datamap-bg.com/conference2008



INVITATION

Under the auspices of the rector of
the University of Architecture,
Civil Engineering and Geodesy, Sofia
Prof. Dr. Penio Penev

www.datamap-bg.com/conference2008
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International organizing committee

President:
Milan Konecny, Czech Republic

Members:

Georg Gartner, Austria

Kira Shingareva, Russia

Patrick Wiegand, United Kingdom
Ewa Krzywicka-Blum, Poland
Jose Jesus Reyes Nunez, Hungary
Ulrich Boes, Bulgaria

Necla Ulugtekin, Turkey

Sisi Zlatanova, The Netherlands

www.datamap-

bg.com/conference2008
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Themes

GIS Technologies and related disciplines
Cartography and GIS in Education

Early warning and crises management
Internet cartography and Electronic Atlases
Planetary cartography

Map design and production
Cartographic visualization

GIS for city traffic

GPS Technologies

Remote sensing technologies

Gender projects

www.datamap-bg.com/conference2008
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Contact:

Temenoujka Bandrova
University of Architecture, Civil Engineering and
Geodesy
1, Chr. Smirnenski Blvd. 1046 Sofia, BULGARIA
Fax: +359 2 886 22 01
Tel: +359 887 83 27 02
e-mail: cartography@abv.bg

For up-to-date information please, visit the
conference website at:

www.datamap-bg.com/conference2008



