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Global Positioning System (GPS)

* Globalni polohovy systém, brnénsky ,Gde proboha su”

* Dnes GPS ekvivalentem projektu NAVSTAR

— projekt americké armady, dnes se oznacuje jen jako GPS

— pasivni radiovy system primarné pro rychle se pohybujici
objekty; vyziti tzv. Dopplerova jevu

— vyvoj zahajen na pocatku 70. let, pIné funkéni 1993

« Systém GPS se sklada ze tfi segmentu (podsystému):
— Kosmicky (32 druzic — 24 operacnich, 3 zalozni, 5 na Zemi)
— Ridici (5 zakladnich stanic pobliZ rovniku)
— Uzivatelsky (vlastni GPS pfistroje jednotlivych uzivatell)

Aplikovana geoinformatika ﬁ




Princip GPS (GNSS)

Moind poloha
(prinik povrchi
kouli = kruinice)

Skutedna poloha

Mimo povrch Zemé,
miiZe se vylouit

« Zdroj a vice informaci: http://navigovat.mobilmania.cz/clanky/jak-je-
mozne-ze-mobil-vi-kde-zrovna-jsme/sc-265-a-1327993
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Druzice ve vysce 20 180 km nad Zemi

Doba obehu 11 hodin 58 minut

Zivotnost druzice 7 — 10 let

Druzice obsahuje: prijimac, vysilac, atomové hodiny, aj.
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* 5 monitorovacich stanic na Zemi (non-stop)
« Vytvari tzv. efemeridy (informace o polohach druzic)
« Krome 5-ti oficialnich i nekolik nezavislych

Peter H. Dana 527135

o Maste:_' Cu_n__t_rgl
Hawaii Monitor Statdon™

Monitor Station - 35 . wajalein

--*: - Ascension Island ,.-2’ ' Mﬂlﬂtuzl Station
Monitor Statdon .Y Monitor Staton

zlobal Positioning System {(GPS) Master Control and MMonitor Station Networlc

o
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Uzivatelsky segment GPS

« GPS prijimace jednotlivych uzivatelu
« Jen” zjistuje Cas prijmu signalu min. 3 (resp. 4 druzic)
« Hlavni odliSnosti pristroju:
— pocet pfijimanych kanalu (obvykle 6 — 12)
— maximalni méfitelnou rychlosti pohybu (200 — 2000 km - h-1)
— filtry na polohu (typicky autonavigace)
— pripojeni externi antény
— vydrz baterii/rychlost procesoru/pocet ulozenych bodul/tras...
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Data z GPS

« V pripade samotné GPS je vystupem textovy soubor
— import tohoto souboru do ArcGIS je soucasti cviCeni

« V pripade kombinace PDA a GPS pak i jiny format
(jako napr. shapefile)
— prace s PDA obsahujicim integrovany GPS modul v terénnich cviCenich

$GPRMC, 000002 .0, Y ,3949 26068, N, 07503 . 22111 W, , 010114 012 .4 W=72

$GPRMC, 000002 .0, Y, 3949 . 26068, N, 07503 . 22111 W, , 010114 012 4 W=72

$6PRMC, DO0RD2 .0,V 394926068 N, 07503.22111 4, ,,010114,012.4 =72

$GPRMC, DBBBO3 .0,V , 3949 26068 N, 07503 .22111 /W, , 010114 012 4 W73

$GPRMC, 000003 .9,Y, 39&9,26363.H.B?Sﬂﬂ.?ﬁlll.!-!. ., 018114 012 .4 W=73

$GPRHMC, DO0BA3 .0,V 3949 26068 N, 07503 22111 W, 010114 012 & W=73

$GPRHC,000003.0,Y,9949.26068,N,07503. 22111, 1, ., 010114 ,012.4 ,W~73

$GPRMC, 000003 .0,V , 3949 26068 N, 07503 . 22111 W, , 010114 012 4 W=73

$GPRMC, 000004 .0.Y,3949. 26068, N, 07503.22111 .1, . . 010114012 4 W=T4
| Track Day _ 10 B/S2003 85739 AM | 50351 36.3 mi _ 7 mph
Header |Position Time Altitude  Depth Leq Length Leq Time Leq Speed Leq Course
M25 33.392 WY 25612 BMA2008  8:57:39 Al -14
|26 | 33406 WWS7 | 25885 BAL005 0 §:58:00 A _ -t _ 125 ft | 00021 4 mph
|M25 33.418 W97 20577 BMA2008 8:55:20 A 9t 118 ft 0:00:20 4 mph
M2k 33. 426 WaY 25863 BA2005  8:55:35 AM -12 1t 93 ft 0:00:15 4 mph
|M25 | 33.435 W97 | 25546 B/9/2003 G5:55:54 AM _ -15 ft _ 110t | 0:08:1%) 4 mph
|M2E 33.45 Wa7 25535 BA2008  3:59:48 A -15 ft 106 |t 0:00:54 1.3 mph
25 33467 WWEY, 7 B/S2003  S:00:10 Ak 17 ft 117 ft 0:00:22 4 mph

51
s APl oy__‘amg%mformatig%a BO2008  9:00:28 AM A7 149 0:00:18 B mph






Zpusob ukladani prostorovych dat

« Databaze
— viz Z3104 Geodatabaze

— obvykle relacni DB (napf. PostgreSQL) a jeji prostorova
nadstavba (PostGIS)

— nerelacni (NoSQL) databaze — napf. array

(hyperspektralni kostky aj.), dokumentova (Mongo DB) Ci
sémanticka (OpenLink Virtuoso) a mnoho dalSich

* Souborovy system
— ve vétsiné predmétu
— napr. shapefile, GML, TIFF
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Vektorova reprezentace prostorovych

objektu

obraz (model) objektu je vytvoren z Car

ty vzniknou spojenim vertext — lomovych bodu

cary vytvarejici objekt mohou mit definovany svu;
poCatek a konec — smér (bézné napf. u ficni sité)

muZze byt definovana spojitost €ar v prusecicich
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Vektorova reprezentace prostorovych

objektu

* pocatek, konec a vertexy jsou zaznamenany svymi
souradnicemi XY v daném souradném systemu

« geometrické vs. topologické chapani prvku ve vektorové
reprezentaci

— bod, linie, plocha
— uzel, hrana (oblouk), retéz, polygon

« topologicko-vektorovy model vs. spaghetti model
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Geometrické a topologické chapani

elementu vektorové prostorové reprezentace

) Bodovy objekt

J Liniovy objekt

il

PloSny objekt
b) Uzel
Hrana
Retézec
(zpracovano podle Molenaara, 1994,
in TuCek, 1998)
Polygon
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Prednosti a nevyhody vektorove

reprezentace prostorovych objektu

« jednoznacne urCeni geometrie

neni zde limit velikost bunky rastru, plynula zmena
velikosti s meritkem

nebezpecCi pouziti nevhodnych dat pro urcCité meritko

explicitni topologie
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Topologicke elementy a jejich vztahy

5
A F

ate ArcGIS Help
1 Edge
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Nejcastéji uzivane vektorove formaty

« ESRI Shapefile, Arc/INFO Coverage, Personal
Geodatabase

— http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf

 MIF/MID (Maplnfo)
 DGN (Bentley) — Microstation

- DWG, DXF, DXB, SLD (Autodesk) — AutoCAD
— CAD systémy

« CDR, Al

— profesionalni grafika
* VPF (vector product format)
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ESRI Shapefile

« Uklada netopologickou geometrii a atributovou informaci

Vektor

« Topologii Ize vybudovat

« Geometrie je ukladana jako sada souradnic vektoru
(neumi ukladat nic jiného)

« Zaklad: body, linie, plochy (point, polyline, polygon)

Dale: multipoint, multipatch

Aplikovana geoinformatika



ESRI Shapefile

Create Mew shapefile E |

Marme:; IN ew_Shapefile

IF'::uint j

— Spatial Reference —| Palyline
Palyaon

Feature Type:

Diezcription: b u||;iF'.;.in|;
I rknovn Coordinat hiﬂlhﬁﬁt.m =

ki _"I_I
[ Show Details Edit... |

[” Coordinates will contain M values. Uzed to store route data.
[T Coordinates will contain Z walues. Used to store 30 data.

o |

Cancel |
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Multipoints

* Features that are composed of more than
one point. Multipoints are often used to
manage arrays of very large point
collections such as LIDAR point clusters
which can contain literally billions of
points. Using a single row for such point
geometry is not feasible. Clustering these
into multipoint rows enables the
geodatabase to handle massive point sets.
o

LGC
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Multipoint — laserové skenovani'‘CR
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Multipatches

« A 3D geometry used to represent the outer surface, or
shell, of features that occupy a discrete area or volume in
three-dimensional space. Multipatches comprise planar
3D rings and triangles that are used in combination to
model a three-dimensional shell. Multipatches can be
used to represent anything from simple objects, such as

spheres and cubes, or complex objects, such as iso-
surfaces and buildings.
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ESRI Shapefile

* vyhody chybégjici topologie (podle ESRI)
— rychleji se nacita
— |ze snadnégji editovat

* 3 hlavni soucasti datového souboru:
— .shp — geometrie
— .shx — indexy
— .dbf — tabulka atributu

 dalsi mozné soucasti:
— .pr]
— .sbn, .sbx — prostorove indexy
— .shp.xml — metadata ve formatu XML
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Definice projekce (*.prj) u shé-ib-e-fi"le

&X Lister - [Ki\xxx_ArcCRWArcCR_2-0_S-ITSK'\Shapes'BAZINY.pri]
. File Edit ©Cptions Help
UPROJCS["S-JTSK _Krovak East Horth" ,GEOGCS["GCS S JTSK",DATUM["D_S JTSK",SPHE
ROID["Bessel 1841 ,6377397.155,299.1528128]],PRIMEH["Greenwich”,8.8] ,UNIT["

Mbegree”, 0. 0174532925199433]],PROJECTION] "Krovak™],PARAMETER[ "False Easting"
,0.8],PARAMETER["False Morthing',®.@],PARAMETER["Pseudo_Standard Parallel A1

" ,78.5],PARAMETER["Scale Factor",B8.9999],PARAMETER["Azimuth" ,30.28813975277

778],PARAHETER["Longitude OFf Center",24.83333333333333],PARAHETER["Latitude

0f Center",49.5],PARAHMETER["X_Scale",-1.8],PARAMETER["Y Scale™ ,1.8],PARAME
"®%Y Plane Rotation",?8.8],UHIT["Heter'",1.8
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ESRI Personal Geodatabase

e pripona *.mdb

 stejny format jako Microsoft Access, pouze
Windows

« ,databaze” zapsana jako souborovy system
» vSechna data v jednom souboru

 nestabilita ,databaze” zacina nékde mezi 250 —
500 MB

* na rozdil od regulérnich databazi urCeno jen pro
malé pracovni skupiny (vice uzivatelu s pravem
Cteni, ale pouze jeden soucCasny s pravem zapisu) %

Aplikovana geoinformatika LGC



ESRI Personal Geodatabase
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JSON (JavaScript Object Notation)

« Snaha o co nejjednodussi format
— obecné v IT je CSV / binarni data

— lehce komplikovanéjsi webovou obdobou je JSON

« Zakladni aspekty JSONu

— datovy format nezavisly na platformé, jednoduchy, srozumitelny

— libovolna struktura na vstupu: integer, real, string, boolean, objekt, pole
— vystupem vzdy retézec

— vychozi koédovani UTF-8 (neni explicitné definovano)

— prevod JSON <-> XML

— oproti XML vyrazna uspora kodu (minimalizace znacek)
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Srovnani (Geo)JSONu a XML

[ Objekt (piSe se pred slozenou zavorku,
"typ": "prvek", za slozenou zavorkou nasleduji jeji
"geometry": { <+—— Clenové objektu)

"type": "Point", T
"coordinates":4[16.6,49.2]
Kolekce paru nazev : hodnota (tzv. key-

value pair)

Pole hodnot, znaCeno hranatymi
zavorkami

Hodnoty oddélené ¢arkou

<dat:prvek>
<dat:geometry>
<gml:Point>
<gml:coordinates>49.2,16.6</gml:coordinates>
<gml:Point>
</dat:geometry>
<dat:atributy>
<dat:nazev>Brno<dat:nazev>
</dat:prvek>

Aplikovana geoinformatika




GeoJSON

« RozSifeni JSONu pro geografické informace
« Podporuje nasledujici typy geometrii:

Point LineString Polygon
MultiPoint MultiLineString MultiPolygon
GeometryCollection

« VoliteIné uvadeéni Clenu crs a bbox
« Souradnice opacné nez v GML (easting a northing alias X a Y)

« QObsahuje pravé jeden objekt, bézné FeatureCollection
— koncept pochazejici z GML
— sbirka prvkl (Feature), ty obsahuiji atributy a geometrii jednoho z typu

— FeatureCollection mUze obsahovat dalSi FeatureCollection
Aplikovana geoinformatika
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Vektorove dlazdice: PBF (Protocolbuffer

Binary Format)

* Vektorové dlazdice od Mapboxu

 MapTiler — https://openmaptiles.org/

* Relativni souradnice grafiky v ramci dlazdice

— Z Casti tak ztracime informace o puvodnich absolutnich soufadnicich, ale
vzdy mUzeme absolutni soufadnice na klientské strané dopoditat

* OpenStreetMap v podobé vektorovych dlazdic
* Objem cca 50 GB za cely svet, renderovani do 24 hodin

* Napfr. data OSM do DB (PostgreSQL) a nasledné export
do vektorovych dlazdic

o

LGC
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GeoPackage (geopackage.orgl) :

Implementacni specifikace OGC plus SQ Lite DB

— databaze, ktera je prenositelna v ramci jednoho souboru

Podporuje vektorovou i rastrovou informaci
— Vv zapozdfeném grafickém souboru

Komplexni prostorova struktura muze byt vioZena
jako atribut

Ve sveé podstate kompaktni a rychly databazovy
soubor

— nacteni GIS parcel do desktop pro jeden kraj v SHP cca
2 hodiny, v GeoPackage do jedné minuty

— dan za kompaktnost: nelze snadno upravit v text. editoru %

LGC
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Srovnani béznych ,,geo’ formatu

Performance?!

Shapefile

GeoPackage 0.7 1.1 0.9 0.2 0.6
GML 2.8 1.1 7.7 60** 2.0
GeolJSON 2.6 1.2 15 100** 2.5
FlatGeoBuf 0.9 1.0 0.5 0.1 0.4

Values are normalized. All Formats use exactly the same basic schema. Geometry is 50% of the data (100.000 polygon features).
An empty geopackage will be 30 to 500kB in size.

** Don’t read a large data set entirely from a WFS or from Feature API to then filter it locally... ©

* Source of the performance comparison:@bjornharrtell/@flatgeobuf

Aplikovana geoinformatika ﬁ
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Scalable Vector Graphics (SVG)

« ZnacCkovaci jazyk a format souboru pro 2D vektorovou grafiku
na Webu

« Zakladem jsou grafické objekty

— vektorové (obdélnik, kruznice, elipsa, usecCka, lomena Cara,
mnohouhelnik a kfivka)

— rastrové (vloZzeny rastrovy soubor)
— textove

« Formatovani pomoci styll, prihlednosti, ofezl, animaci

— ale vzdy zalezi na konkrétnim SVG prohlizecCi (dnes nativné
zabudovany do hlavnich webovych prohlizecu)

Aplikovana geoinformatika



SVG editory

« GIS platformy « SVG knihovny
— ArcGIS — D3
— QGIS — dale napf.
_ http://www.amcharts.com/svg-
— GeoMedia maps/, ...

— .. Czech Republic

« Grafické editory
— Adobe lllustrator
— Corel Draw

— Inkscape

— Sketcha

Aplikovana geoinformatika
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Rastrova reprezentace prostorovych objektu

« Spodiva v rozdéleni prostoru do pravidelné sité, ktera se
sklada z bunék

* Bunka predstavuje zakladni nedelitelnou prostorovou
jednotku

« ,Tesselation®” — tesselace, mozaika — tvar bunek
— Ctvercovy
— trojuhelnikovy
— Sestiuhelnikovy

Aplikovana geoinformatika



Ctvercova mfizka — GRID / RASTR*

* systém pod pravym uhlem se
protinajicich Car, které
ohranicCuji jednotlivé bunky

* je kompatibilni se strukturami datovych posloupnosti,
pouzivanych ve vypocetni technice (vypocty s maticemi,
konvoluce)

o pouziti pro mapovou algebru

= kompatibilita s kartezianskymi souradnicovymi systemy
* jednoznacné definované sousedstvi
» relativné jednoducha datova struktura

* moznost jednoduché definice prostoroveé reference
(world file)
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Nevyhody rastrove reprezentace

velikost souboru (pamétova narocnost)

* limitujici velikost bunky
— zavisi na ni vizualni kvalita i presnost dat

* bunky mohou nést hodnotu jen jednoho
atributu

* topologie na urovni bunék, ne objektu
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= Options

Definice prostorové reference’/ ESIES

Besalution:

Width: pixels

e zalezi na datovém formatu

— bud je ,schovana” v hlavicce souboru

» nutnost definovat v néjakém SW, kde jsme schopni editovat
udaje v hlaviCce

— nebo je v souboru zvilast 20.17541308822119 - A

. 0. ooooooooaoooon - D
tzv. World File 0. ooooooooaoooon - B

-20.175413058522119 - E
d24175. 1147=2601280548 - C
4313415, 90726399607958 - F

-

A = ¥-zcale; dimension of a pixel in map units in ¥ direction

E, I = rotation terms

C, F = tranzslation terms; =,¥ hap coordinates of the center of the upper left pixel
E = negative aof y-zcale; dimension of a pixel in map units in v direction

LGC
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nazvy ,,World files®

Examples of world file names

Raster data file World files

iIrnage .tif irnage.tfw, ar image tifw
irnage.bil irmage.blw or image.bilw
Image.jpg Image.jgw ar image.jpgw
iIrmage.raster iIrnage.rasterw

iImage.hbt irmage.btw

iImage IMnagew
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NejCastejsi rastrove formaty

« napfr. ESRI Grid

Value Attribute Tahle {(VAT)

| -
|F'.r| example of a grid's YAT 'ﬂ

— 11 Water 0
— 2 15 1d3 1
—* 5 3g 3
— 4 5 Idz 1
—* =& 5  Th4 g

Zell 5ize
F | —

SIKE-A

* QObrazové formaty:
— BMP
- JPG Rows  Columns
— TIF (0,0) Heawis
— PNG
— GIF
— ECW

F

 vétSinou se skladaji z komponent RGB
* ruzny zpusob ukladani dat, komprese
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Zdroje rastrovych dat

« primarni (obrazova data DPZ)

« sekundarni
— metody interpolace bodovych mereni metody
— rasterizace vektorovych dat
— skenovani analogovych dat
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Import a konverze do jinych formata

« ve vétSiné pripadu se nelze spokojit jen s jednim SW,
data z rlznych zdroju

* robustni SW — podpora nejruznéjsich formatu, moznost
importu a exportu do jineho formatu
— ArcGIS (ESRI)
— Geomatica (PCI)
— Geomedia (Intergraph)
— FME (Safe SW)

e podpora jeSte neznamena, ze SW s danym formatem
muze pracovat, vétSinou ho spis ,umi nacist” a dale je
nutno ho prevest na jiny

« ukazka — podporovane formaty v ArcGIS
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E? ArcGIS Desktop Help
& = A A

Zpét Wpied Dol Pizmo

Obsah } Reistfik | Oblibené polozky | Search |

Tizk Onling Help

+ @ M ap projections and coordinate sys A
+ @ M apping and vizualization
+ @ Editing and data compilation
+ @ Geoproceszing
¥ @ Geoproceszing ool reference
# @ Geodatabazes and AcSDE
+ @ D ata management with ArcCatalag
- Q’ﬂ Data support in ArclGIS
wiews of data suppart in
@ [ ata formats supported inArc
+ @ CAD data
+ @ Coverages
+ @ NetCDF: multidimensional, time
+ @ Raster data
+ @ Shapefiles
+ @ Tables and attribute information
¥ @ Terraits
= [ Extensions
@ Evaluating ArcGlS Deszklop ext
+ @ 30 Analyst
+ @ ArcGIS Data Interoperability ext
+ @ 4GS Publisher
+ @ ArcScan
+ @ Geostatistical Analyst
+ @ Maplex
+ @ Network Analyst
+ @ Schematics
+ @ Spatial Analyst
+ @ Survey Analyst
- t@ Tracking Analyst
+ @ Getting started with Trackir
- [:Q| Yworking with temporal data
[£] &bout temparal data
@ Simple and comples ter
Adding temporal data ir
Adding temporal data
Adding a tracking shap .,
& 0 e i .
< b

Data support in ArcGIS

An overview of data support in ArcGIS

related topics

& key requiremnent for warking with ArcGIS Desktop is the ability to work with a variety of
GIS data formats, DBMS tables, and GIS Weh services,

In addition to working with geodatabases, arcview, ArcEditor, and ArcInfo support direct
use of a number of GIS and tabular data formats as well as a series of geoprocessing
tools that can be used to convert data into supported formats such as a geodatabase,

The remainder of this section describes the concepts and capabilities of data access and
support within ArcGIs,

Working with GIS data sources in ArcGIS

For help on Click on these topics

CAD data sources See CAD Data

ArcInfo Waorkstation coverage's See Coverages

Using netCDF multi-dimensional and time series See netCDF

datasets

See What is raster
data?

wWorking with numerous raster datasets

Accessing and using ESRI shapefiles See Shapefiles

Working with tables and attributes See Tables

In addition, ESRI and Safe Software have integrated the Safe Software FME product into
AroGIS as an optional extension product named the Data Interoperability Extension. This
adds support for over 70 additional data formats that can be used directly within ArcGIS,
It also gives you the ability to define new custom data sources and to define data
transformation procedures that help you perform advanced data transformations
between a variety of GIS and tabular data structures,

In general, most external data sources are used as feature classes or as raster data
sources within ArciGIs.
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Konverze vektor — rastr a opacne

* nastroje Spatial Analyst v ArcMapu

» vector to raster
— bunky ponesou hodnotu zadaneho atributu
— rozhodujici je velikost bunky ve vysledném rastru

* raster to vector

— polygony jsou tvoreny ze skupin bunek, ktere maji
stejnou hodnotu
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Konverze raster — vektor v ArcGISu

Spatial Analyst E

|S|:|.3I:ia| Analyst = ‘ Laper: | B2 8=
- Distance b
Density, ..
Interpolake bo Rasker 2
Surface Analysis g

iZell Skakistics. .,

Meighborhood Skatiskics, ..

Fonal Skatiskics, .,

Reclassify. ..

Rasker Calculakor, ..

eatures to Rasker, ..

Raster to Features. ..
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Souradnicoveé systemy (nejen/naseho uzemi)

Projected Coordinate S-JTSK_Krovak_East_North
Projection: Krovak

Systems = National Grids Faise_Easting: 0,000000

_ False Northing: 0,000000
~ S-JTSK Krovak Pseudo_Standard_Parallel_1:
78,500000
Scale_Factor: 0,999900
Azimuth: 30,288140
Longitude Of Center: 24,833333
Latitude _Of Center: 49,500000
X_Scale: -1,000000
Y _Scale: 1,000000
XY_Plane_Rotation: 90,000000
Linear Unit: Meter

« S-JTSK
. S-42
« 'WGS 84
* | WGS 84 (soura
na elipsoidu) ™\

Geographic Coordinate

World = WGS 1984
GCS_WGS_1984

J Datum: D_WGS_1984 . .

a _ Projected Coordinate Systems
Projected Coordinate Systems - Utm > Gauss Kruger > Pulkovo
> Wgs 1984 > WGS 1984 UTM Zone 1942 > Pulkovo 1942 GK
33N WGS_1984_UTM_Zone_33N Zone 3  Pulkovo_1942_GK_Zone_3

Projection: Transverse_Mercator Projection: Gauss_Kruger
False_Easting: 500000,000000 False_Easting: 3500000,000000
False_Northing: 0,000000 False_Northing: 0,000000
Central_Meridian: 15,000000 Central Meridian: 15,000000
Scale_Factor: 0,999600 Scale_Factor: 1,000000
Latitude_Of_Origin: 0,000000 Latitude_Of_Origin: 0,000000
Linear Unit: Meter Linear Unit: Meter
GCS_WGS_1984 GCS_Pulkovo_ 1942

Datum: D_WGS_1984 Datum: D_Pulkovo_1942



Odlisny zapis souradnic

-294i555, 719 -1153740,495 Meters
L SUTSK —
ouan ———(3585092,114 5294757686 Meters

> WGS 84 (UTM)-|545539,132 5473846,32 Meters

» WGS 84
(souradnice na
elipsoidu)

| 14228'4,851"E 49°56'37,385"N

o

LGC
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Jednoducheé kuzelové zobrazeni

< Krovakovo

S =
X S 2 g8 8 g
— a/ 0\ 90-u, = 22 508 N
Hodnota y

meridianové
konvergence v
CR6-7

40 cm/km

3%2d

40 cmikm
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Dusledky Kiovakova zobrazeni
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