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The company - The National Center of
Remote Sensing and Geoinformatics ,,GIS-

Centras” (SE ,,GIS-Centras“)
* Since 1992

 Supervised by the National Land Service

« Headquarters in Vilnius, branch in Kaunas

 Leader in distribution of geographic data and maps

« Official manager of State Information Systems:
o Portal of the National Spatial Data Infrastructure (www.geoportal.lt)
o (Geo)reference data cadaster (GRPK)
o (Geo)reference spatial data set at the scale 1:10.000 (GDR10LT)
o National GNSS permanent network (LitPOS)
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http://www.geoportal.lt/

Reference data

(Geo)reference spatial data represent:
natural (the land cover, water bodies,

etc.) and
anthropogenic (buildings, roads, etc.)

objects of the landscape.

Scales: 1:10 000, 1:50 000, 1:250 000
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Reference data

built-up territories
swamps

power lines

gas pipelines

oil pipelines

air navigation obstacles
geographic names

etc.
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Sources for updating

National Roads IS
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Traditional updates of GDR10LT and GDR50LT
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The beginning (2013)

The research of the possibilities for automated or semi automated
update of GDR50LT

: National Land Service

# |S-Centras

<> Duration: 5 moths

° Project:

"
/ Contractor
,f' Implementer

to analyse the possibilities of the automated or semi automated
update of GDR50LT by using the spatial data of GDR10LT in
territory of Lithuania

PRECONDITIONS

Have to be use:
v" Current specifications of GDR10LT and GDR50LT
v' Current spatial data of GDR10LT

v' ArcGIS software @esri'
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Tasks of the Project

g GDR1OLT | GDR5OLT
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1. Analyse of current spatial data sets )
process
\ 4
2. Prepare updates of
specifications of GDR10LT
and GDR50LT
v Y v
3. Analyse of algi?rlthms 6. Prepare
. . 5 recommendations for
4. Design of cor\lfeptlon model the process

5. Design, develop and
test of update processes
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The results

Possibilities of automatic updates in territory of Lithuania

Possibility of automatic update without any improvements in source or target data (e.g. roads)
# 50%

7 Possibility of automatic update with some improvements in source or target data (e.g. land cover)

*9%

7 Possibility of partly automatic update (e.g. contour lines, place-names)
12%

7 Possibility of full automatic update using other data sources (e.qg. territories of protected sites)

. 8‘%

7 No update needed (map sheets)

3%

- Too complicated in current situation (e.g. elevation points)

_8%

0% 10% 20% 30% 40% 50%
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protected
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Follow up (2014)

The automatisation of updating GDR50LT
National Land Service
GIS-Centras

5 moths

\/ Main task: To develop models for automatic updating GDRS0LT

H{

source data

Verifications of }_).
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Generalization in the Project

Object
Interpretation

Model generalization
Reduce the count of features

Reduce the complexity of features <€
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Conception of models (implementation)
I

-

Geodetic
points IS

The
cadaster of

protected
sites 2013 MODEL FOR GDRS5OLT
GDR50LT RESTRUCTURING DB
N
\_ J
)
. v
MOB/ETLAFOR INACCURACIES TEMPORARY VERIFICATION
A NEEERRINE DB (1) GDR50LT DB MODEL (2)
N /
\\ /4 \ 4
OPERATIVE VERIFICATION UPDATING INACCURACIES
DB MODEL (1) MODEL DB (2)
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Designing > Development > Testing

Designing

Development

FINISH

Testing




The results

GDR10LT GEODEZ GDR50LT GDR10LT HIDRO_L GDR50LT
GDR10OLT KELIAI GDR50LT GDRI10OLT ELEKTRA L GDR50LT
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Links between data layers (conception of update)
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Advantages of ArcGIS Model Builder

* Easyto use
* No needs special knowledge in
programming

help
e And much more...

file:

e

sers/. lgMdToolHelp.htm %

~ Goode Al + A

&= D fles/ffC: /Users/l. papsiene. GIS-CENTRAS[AppData/Ro, ‘ L

Possibilities to prepare user interface, =

|»

GDR5OLT sluoksnio GEODEZ atnaujinimas
Title GDRS5O0LT sluoksnioc GEODEZ atnaujinimas

Summanrn

Modelis skirtas GDR5S0LT sluoksnio GEODEZ atnaujinimui naudojant GDR1OLT slucksnio GEODEZ
duomenis.

Maudojant 3| model] yra sukuriami atnaujinti sluoksnio GEODEZ erdviniai objektai, kurie turi bati
i§saugomi tarpinéje atnaujinto GDRSOLT duomeny bazéje. Sis sluoksnis véliau turi biti
pertvarkytas(restruktirizuotas) naudojant model] "GDRSOLT slucksnio GEQDEZ restruktOrizavimas”.

Usage
Modelis turi bOti naudojamas atnaujinant GDR50LT erdvinius duomenis.

Syntax

GDRSOLTGEODEZATNAUIJINIMAS (GDR10LT_sluoksnis_GEODEZ, GDR10LT_sluoksnis_KELIAI,
GKPIS_sluoksnis_GKPIS_Lietuva_GPS, GKPIS_sluoksnis_GKPIS_auksciai,
GKPIS_sluoksnis_GKPIS_vietiniai_punktai, Darbinés_duomeny_bazes_saugojimo_vieta,
Tarpiniy_rezultaty_duomeny_baze)

Parameter Explanation

GDR10LT_sluoksnis_GEODEZ Dialog Reference
Pasirinkite GDR10LT sluoksnj GEODEZ i§ duomeny bazés
_1i_pradiniai_dusmenys_GDRSOLT_atnaujinimui(...\_1_pradinisi_duomen
\GDR10LT\GEODEZ).

Pasirenkamas gali bati tik taskiniuobjekty slusksnis, saugemas kaip ob:
Class). Sluoksnis turi biti LKS-94 koordinagiy sistamoje.

Python Reference
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DR50LT shuoksnio KLIUTYS,
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% GDR10LT shioksnis GEODEZ

=lgix|

L) File Ede View Tools Window Help =18 x|
DEHG %422~ s BRS@ 7|

67 #print "0 - Process: Add Field" =

66 arcpy.Addflessage('0 - Process: Add Field")

69 # Process: Ada Field

70 arcpy.AddField menagement (FD_slGeodez sukl, 'GDRSOLT TRINTI', "TEXT', "', '*, "10', ', "NULLABLE', "HON RI

1

72 RiekViso = 0

73 viemas = 1

74 ikikiekK = range (KiekS1Keliai}

75 ikikiekG = range (KiekGeodez)

76  -for nuckickG in ikikiekG: # Geodez ciklas

77 - for nuokiekK in ikikiskK: # kelio sankryzu ciklas

8 KiekLiko = 0

73 FiekLikoS = -1

&0 kax = 0

81 - while kow < 10000: # iki sio skaicius neturets prieiti, nes programa neradus ducmenu mulauziz ik,

a8z kox = kox + 1

&3 KiekViso = KiekViso + 1

&4 arcpy. dddMessage {'Nir. - ' + str (KiekViso) )

&s

s # SQL uzklawsos - SQL1-1 SEF4 - Jeigu KaeKSeodes zeskemo keician tai atitinramai keicies
“ >
Ready [ oM [ [oooot for

=1ojx|

% GDR10LT sluoksnis KELTAI

& GKPIS sluoksnis GKPIS_Lietuva_GPS

& GKPIS slucksnis GKPIS_auksdiai

& GKPIS slucksnis GKPIS _vietiniai_punktai

& Darbinés duomeny bazés saugajimo vieta

 Tarpiniy rezultaty duomeny baze

[ o (v S [ (v S [

El

ok Cancel | Envionments... | <<Hiderep |

GDRSOLT sluoksnio GEODEZ atnaujinimas

Modelis skirtas GDR50LT sluoksnio GEODEZ atnaujinimui naudojant GDR10LT
sluoksnio GEODEZ duomenis.

Naudojant & modelj yra sukuriami atnaujinti sluoksnio GEODEZ erdviniai objektai,
kurie turi biiti i§saugomi tarpingje atnaujinto GDR0LT duomeny bazéje. Sis sluoksnis
veliau turi bati pertvarkytas(restruktdrizuotas) naudojant model] "GDRSOLT sluoksnio
GEODEZ restruktarizavimas”.
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Advantages of ArcGIS Model Builder

Generalisation tools: Other tools:
Aggregate points Select
Aggregate Polygons Buffer

[ [ Toolboxes
# (& My Toolboxes

Collapse Dual Lines Clip e —

~5-==...  Collapse Road Detail ’ Erase [T S

Igeneral\satmn Q
° Analysis Toals. thx -

Al Extent v
= &9 Cartography Tools. thx nv Exten

‘¢ ... Merge Divided Roads Spatial Join commc s ==

"\ Align Marker To Stroke Or F "\ Create Cartographic Partitions (Cartography) (Tool)

& o . Creates a mesh of polygon festures that cover the input feature class where each polygon endl...

< CE““IEE L‘”‘e Caps toolbaxes\system toolbaxes\cartography tools.thx\generalization\create cartographic partitions
", Calculate Polygon Main Ang

"\ Creats Overpass e “\ Simplify Building (Cartography) (Tool)

., Create Underpass Simplifies the boundary er footprint of building polygens while maintaining their essential shape...

%, Disperse Markers D I- t B . |t A E t d toolboxes\system toolboxes\cartography tools.tbx\generalization\simplify building
I .
Leenncnn [ J@1[NEALE DUIIT-UP Ar€aS Xien % Smooth Lne (Cartography) (Tes)

"\ Set Representation Control Smooths sharp angles in lines to improve aesthetic or cartographic quality.
%: Data Driven Pages toolboxeshsystemn toolboxes\cartography tools.tbx\generalization\smooth line

“oame.  Simplify Buildings Topology R

- Smooths sharp angles in polygen outlines to improve aesthetic or cartographic quality.
% Aggregate Polygons toolboxes\system toolboxes\cartography tools.thx\generalization\smooth palygon
*, Collapse Dual Lines To Cend

. . [
sz Simplify Lines Generate Near Table |- s
-‘\ Create Cartographic Partiti Collapses small, open configurations of road segments that interrupt the general trend of a roa...
‘k Delineate Buit-Up Areas toclboxeshsystem toclboxes\cartography tools.tbx\generalization\collapse road detail
#. Merge Divided Roads J K . . #,, Thin Road Network (Cartography) (Tool)
"\ Simplify Building I I I l I O O n S ™, a Ia OI n Generates a simplified road network that retains connectivity and general character for display...
-
", Smplify Line

toolboxes\system toolboxes\cartography tools.tbx\generalization\thin road network
e "
s Simpiffy Polygon "\ Aggregate Polygons (Cartography) (Tool)

- . .

'(k Smooth Line OO Combines pelygons within a specified distance of each other into new polygens.

*, Smooth Pelygon toclboxeshsystem toclboxes\cartography tools.tbx\generalization\aggregate polygons
#,, Thin Road Network

& Graphic Confiicts “\ Collapse Dual Lines To Centerline (Cartography) (Tool)

& Grids and Graticules E I H H . Derives centerlines from dual-line (or double-line) Faaturas_, such as road casings, based on Do
I m I n a e o yg O n pa a Cu a e I e toolboxeshsystem toolboxes\cartography tools.tbx\generalization\collapse dual lines to centerline
& Masking Tools
& Representstion Management I "\ Simplify Line (Cartography) (Tool)

° Conversion Tools. thx Simplifies lines by removing extraneous bends while preserving essential shape.

' .
&9 Data Interoperability Taols. thx E I I m I n ate A e n d toolboxes\system toolboxes\cartography tools.tbx\generalization\simplify line
&3 Data Management Tools. thx aa e

“\ Merge Divided Roads (Cartography) (Tool)
B Editing Tools. thx A\ ! Generates single-line road features in place of matched pairs of divided road lanes.; Matched p...
° Geocoding Tools. thx toolboxes\system toolboxes\cartography tools.tbx\generalization\merge divided roads

&) Geostatistical Analyst Tools. thx .
&) Linear Referendng Toois th o #, Simplify Polygan (Cartagraphy) (Tool)
° : Simplifies polygons by removing extraneous bends while preserving essential shape.
Multicimension Tools. thx I — @ toolboxes\system toolboxes\cartography tools.tbx\generalization\simplify polygon
Q Network Analyst Tools. thx 2 .
° Parcel Fabric Tools. thx “\ Aggregate Points (Cartography) (Tool)
B Schematics Todls. bx Creates polygen features around clusters of proximate point features.
. =
° Server Todls. thy toolboxeshsystem toolboxes\cartography tools.tbx\generalization\aggregate points
@ spatial Analyst Tools.thx :‘t #,, Delineate Built-Up Areas (Cartography) (Teol)
° Spatial Statistics Tools. thx Q Creates polygons to represent built-up areas by delineating densely clustered arrangements of...
&3 Tracking Analyst Tools, thx toolboxes\system toclboxes\cartography tools.thx\generalization\delineate built-up areas
ﬁﬁl Database Servers =

3 Database Connections a .
[ €15 Servers 4] ) d 1
Preview: | Geagraphy = | ElResults | Bl search |

[ My Hosted Services
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Surprises of ArcGIS Model Builder

Standard generalisation tools do not fulfil our expectation (sometimes):
» Aggregate sometimes don't get good results
 Thin hydro features — source data: perfect network; required Production Mapping
 Thin road network sometimes don‘t remove dangles
GIS-Centras prepared several his own algorithm using other ArcGIS geoprocessing tools.

o= THIN_ROAD_METW. K =101 %]
Model  Edit  Insert

B& %8B %

ows  Help
AL ML TR

.

&t -
& Input Features Slmpllfy Line ;I
d | gl |
& Output Feature Class Simplifies lines by
| 2] | bende i presering
* Simplification Algarithm essential shape.

unrepeatable problems [rom e 3
“ Simplification Tolerance

problems depending from the week day © or

d V¥ Check for topological erors [optional)
u p ates ™ Resolve topological ermors [optional) \
V¥ Keep collapsed points [optional] ? M a}(i mum AI owa ble OﬁSEt ?

[/ =
* | Could not repeat you problem @ (o4 Cancel |Envir0nments...| << Hide Help | Tool Help |
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Some statistics

* Five main models

» Each of them have to include models for
each Feature Class of GDR50LT

 Each of them might include n submodels
* And we use ALOT OF tools.

= GDR10LT shuoksnio KLIUTVS patikra
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Pagsl pasinirktus parametrus
=pkaifivojami iteratorisus
FOR paramatras To Vales

Fagal pasinnkly matisusiy
atstuma tarp tadky (Distancs)
2pkaifivzjamas bufers
3yttis Distarca/2

Trmratorius kuris kartojs visy
madei] digindamas paistios
atstuma pagal rursdytus parametrs
Pasirarkamas prizdtativic

atribuls lavkas.
Default - ORIECTID

Pagsl pasivirktus parametrus
2pzhaifivzjami teratorisus

FOR caramatras By Value

arg= b

reikéma ORIECTID

1y atabutiniy ki
pasininkimas ir delauit

Apshaifivaty spindulis [Radis)
aplink taikus kuriamas Duferis,

Pereidenginatys piotal sdjurginmi. Sukurti buleriai dxkaigomis

§ vizradalivs objzktus.

kY
Multipart To
Singlepan

rmikEmiy statistics

Tabiy, su dskirty stributy
PRIORITY_FIELD stributiks
perducdama Duferio poligonams.
Aiizkama | poligens, patenkankiy
talky priont=tiio lauke

Sukuriama informacija lavkuoss
PRIORITY_FIELD_MIN ir
FRICRITY_FIELD_MAX.




We would like...

« Towork less ©
» More flexible Geoprocessing tools
» More friendly ModelBuilder user-interface

 Better compatibility with hardware and software o,
P
 Understanding difference between point and comma , '

:-- GDRSOLT slucksnio KLIUTYS_T atnaujinimas oy ] 54
Model Edit Insert View Windows Help

ES AR X9 DBESRO NS P

-
i 1 [ ]
Qrawmg'lzl@ R Av:'j(',”@.ﬂ.nal v"'ID vl B I U/ A~ &~ =
= = Pagal pasirinkts, maZisusiy
[ ﬁ Fagal pasmrinkivs paramets atstums, tarp talky (Distancs)
- sp=kaitive]ami iteratorisus apska Eiuo]a mas bufenc
XI| For parametras To alue aytie Distaree)2.
Find Heplace] 7 L
| -
Find what | - Find Next
I = |_I """"""" + Calculate Value
Cancel
Tet Match: | Any Pat r| T MatchCase _ Ced | Apskaifivety spinduliu {Radiss)
vl apl.ink ta.ﬁkus kurian.ms Bufens )
Search Dovin ] 7 seach Orly Sefeced Rk ) - ) rg= BLly atnbulinng l=uky Perzidenginatys plotai sujungiami.
Tteratorius kuris kartoja visq ks et
t-tuma pagal nursdytus parametrus reikime ORIECTID £

Pasirenkamas pricnit=tinic
atribute laukas,
Default - ORIECTID

Pagal pasifikius parametrus
2p=kaifivojami itaratoriaus
FOR paramstras Sy Valks

Points_Prior

o~ .t;% R *
T Get Field Buffer
Value

P

Sukyriamas darbinis lavkas
GDR1OLT Darzms duzmany kopijs, PRICRITY_FIELD =
- kad galima B0ty keisti
Naudotajo pat=ikiami i=ities sluoksnis atnbutika, nekeitiant
duomenys. I=i fteracia kartsjama, KLIUTYS 5 imitims duomeny
aip ibeilizs duomenys sutomatidkai e
gafikiami arkstzsrés terazics rezuitatas. .

GlS-Centras

-
-




Benefits

GDR50OLT GDR50OLT
GDR10LT GDR10LT
ORT5LT ORT5LT
1 year 2 year 3 year 4 year

Time reduction * Costs reduction * Less recourses * Data integrity

GlS-Centras

D GDRSOLT
GDR10LT GDR10LT
ORTSLT ORTALT
1 year 2 year 3 year




Future

|— GDR1OLT

= a 1. GDRSOLT ATMALIIIMIMAS, Ataujinimo Saltiniy perkélimas. thx

5’“ Atnaujinimo Saltiniy duomeny bazés sukirimas

53'“ Atnaujinimo Saltiniy duomeny perkélimas
a 2. GDRSOLT ATMALIIMIMAS, Atmaujinimo Zaltiniy patikros modeliai. thx
@ 3. GDRSOLT ATMALIIMIMAS, Generalizavimo ar perkélimo modeliai. thx
@ 4, GDR.SOLT ATMALIIMIMAS, Restrukttrizavimo modeliai, thx
& 5. GDRSOLT ATMALIIMIMAS, GDRSOLT patikros modeliai, thx

—> GDR50LT S Topographic maps

@ GDR250LT ATMALIJINIMAS, thx

—> GDR250LT Maps

i

i
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Thanks!

www.gis-centras.lt
info@gis-centras.lt



