Manipulace a restrukturalizace dat

o Atributova data
— Editace

« Polohova data
— Konverze mezi softwarové specifickymi formaty
— Editovani
— Spojovani a Clenéni prostorovych reprezentaci
— Zména mapoveé projekce
— Transformace prostorovych reprezentaci
— Generalizace
— Konverze vektor x raster; raster x vektor



Spagety x topologie - pfipomenuti

Spagetovy Topologicky, Hierarchicky
* Redundantni ulozeni dat «  Neredundantni uloZeni dat
(napr.shapefile) (napf.Arclnfo coverage,

geodatabase)




Editovani

http://resources.arcgis.com



Zajimave editacni nastroje
* Nové v ArcGIS 10.1, toolbox Editing
« Extend line

QUTPUT OUTPUT
IMPUT EXTEMD TO EXTENSIONS EXTEND TO FEATURES

http://resources.arcgis.com



Zajimave editacni nastroje

e Trim line

OUTPUT OuUTPUT
DELETE SHORT FEATURES KEEP SHORT FEATURES

http://resources.arcgis.com



Zajimave editacni nastroje

Snap line

CASE I CASEII

INPUT: RED INPUT: RED

SNAP ENVIRONMENT
FEATURES| T ;

EDGE |5 Meters GREEN
BLUE E
BLUE EDG

OUTPUT OUTPUT ALTOUT

http://resources.arcgis.com



Zajimave editacni nastroje

« Align to edge

needs o be

aligned.

http://resources.arcgis.com

The first edge is
adjusted to match
the second edge,
which filled in the

gap.




Zajimavé editacni nastroje

« Align to shape

http://resources.arcgis.com



Spojovani a Cleneni prostorovych reprezentaci

OUTPUT

CUTPUT

Zone 1 fone 2

fone 3 fone 4

Dissolve

ArcGIS Help. ESRI



Merge

Spojeni vektorovych dat a to i téch, které se polohové prekryvaiji.
ALE POZOR u shapefile LEZI PRES SEBE!
Pokud chci provést protnuti hranic objektd musim pouzit OVERLAY

INPUTS OUTPUT INPUTS OUTPUT
T ————




Konverze raster - TIN

Vytvoreni TIN splniujici Delaunay kritéria:

* Kruznice opsana trojuhelniku neobsahuje zadny jiny bod
« Trojuhelniky se neprekryvaji

*  Modelovany povrch je spojity




TIN

http://terrain.cs.duke.edu



Konverze rastr - TIN

« TIN -> rastr: bez problému, interpolace na trojuhelnikovych
plochach

« raster -> TIN: Casto sit trojuhelniku s urCitou nadbytecCnosti

metody odstraneni:
* identifikace kostry reliéfu (vztah k sousedim jen vySsi €i niZSi)
« filtrovani (ur€ovani miry aproximovatelnosti bodu z okolnich hodnot)
» hierarchicka metoda (obdoba quadtree ale s trojuhelniky)
» heuristicka metoda (optimalizace popisu povrchu postupnym zjednodusovanim —
vypocetné velmi naroCné)

z tolerance

TIN profile

raster profile




Ulozeni dat

Atributova Atributova data
« databaze « DBMS nebo RDBMS
(R)DBMS (Relational) database management

system

Polohova data Polohova data
* nativni format « specialni format (vétsinou
— ArcGIS: shapefile, coverage komprimovany)

— Microstation: *.dgn — obecné grafické (tiff, jpeg, bmp)

— Topol: bloky *.blk — softwarové specifické (ArcINFO grid,
Erdas *.img, Topol *.ras ....)

Komplexni formaty ukladaji vice vrstev ruznych typu
ArcGIS: geodatabase
Geomatica: *.pix



Relacni databaze

ID datum lokalita l
1 2.7.1996 I Vidim Kargl Ctvrty
2 / \
ID datum druh )Q_mskv | lokalita \'_"t;.m.uce sebral_jm sebral_pr
1 2.7.1996 Picea a./ st | Reirrviaim I\", £75: 50,458 | Karel Ctvrty
z Z——X\ \ |
!
Zaznamy Sberatele
ID prijmeni jmeno adresa
8 Ctvrty Karel Hrad 1
9 Odvedle Lojza Vedle 4
Lokality Druhy
ID lok_jmeno delka sirka popis ID rod druh cesky
1 Picea omorika | smrk omorika
13 Dolni Vidim | 14,675 | 50,458 palouk .... 2 Picea abies smrk ztepily
14 Odrepsy 12,345 | 53,658 naves 3 T




Relace

Zaznamy
ID datum dwh lokalita | sebral
1 27100 2 |k |ls K
—_— ) ————— j |
2 | . Y
Lokality
ID lok_jmeno delka sirka popis
] 13 Dolni Vidim | 14,675 | 50,458 palouk ....
| 14 | Odrepsy | 12,345 | 53,658 | naves

Druhy
ID rod druh cesky
1 Picea omorika | smrk omorika
2 Picea abies smrk ztepily
3
Sberatele

ID prijmeni jmeno adresa

8 Ctvrty Karel Hrad 1

9 Odvedle Lojza Vedle 4




Relac¢ni databaze

« Kolekce tabulek vzajemné propojenych relacemi pres kliCova
pole

Charakteristiky tabulky

* fadek = zaznam = véta

» sloupec (pevné definovany datovy typ a velikost pole)
* index

e primarni Kkli¢

neredundantnost dat

Sprava a komunikace s databazi - SQL (Structured Query Language)
— DDL - data definition language (CREATE jméno tabulky)
— DML - data manipulation language (SELECT .....)



SOL

« SELECT * FROM Zaznamy WHERE datum > 31.12.1990

Vyber z tabulky ,Zaznamy® vSechny radky kde sloupec ,Datum® je vétsi
(mladsi) nez 31.12.1990

« SELECT * FROM Zaznamy JOIN Druh ON Zaznam.Druh = Druhy.ID
WHERE Druhy.Druh = Picea”

Vyber ze spojeni tabulek Zaznam a Druh vSechny fadky, které maji ve
sloupci Druh tabulky Druhy uvedeno ,Picea”

Vyukovy material: http://www.w3schools.com/sqgl/default.asp



http://www.w3schools.com/sql/default.asp

SELECT * FROM Zaznamy WHERE datum > 31.12.1990

SELECT * FROM Zaznamy JOIN Druh ON Zaznam.Druh = Druhy.ID
WHERE Druhy.Druh = Picea”

Druhy
ID rod druh cesky
1 Picea omorika | smrk omorika
2 Picea abies smrk ztepily
Zaznamy 3
ID datum drvh lokalita | sebral
1 27199 |2 |3 ||z H———
2 | . 7 .
Lokality Sberatele
ID lok_jmeno delka sirka popis ID prijmeni jmeno adresa
—m Dolni Vidim | 14,675 | 50,458 palouk .... 8 Ctvrty Karel Hrad 1
I 14 | Odiepsy 12,345 | 53,658 naves 9 Odvedle Lojza Vedle 4




SQL v ArcGISu

Select by Attributes
[
Enter a WHERE clause to select reconds in the table window.

Method : Create a new selection

"Fata lgl_:lfiEe"
"Maxc_PDOP"

dopln
Touky
‘strom”
system

Go Tao:

SELECT = FROM MAKI_cidla_presne WHERE:
"Typ" = "strom




Typy databazi

« souborové (jeden soubor jedna tabulka)
— format souboru *.dbf (Dbase, FoxPro)

« systémoveé (v jednom Ci nékolika souborech cela databaze;
vétSinou typu klient-server)
— komercni: Oracle, MS SQL, Informix, (Access !!I!)
— open source: MySQL, PostgreSQL, Firebird



Shapefile

Povinné soubory :

*.shp - samotna geometrie

*.shx - pozi¢ni index jednotlivych geoprvkl -> rychlejSi
prohledavani

*.dbf - atributova data (dBase format)

Nepovinné soubory :

*.prj - informace o pouzitém souradnicovém systemu

*.sbn and .sbx - prostorovy index geoprvku

*.shp.xml — prostorova metada v XML formatu

...... fbon .fbx ; .ain and .aih; .ixs; .mxs; .cpg (kddovani dbf)



« ASCI| format

ncols 973
Nrows 556
xllcorner 3292888.21
yllcorner 5380514.68
cellsize 500

NODATA value -9999

-9999 -9999 -9999 5.21
-9999 4.5 5.8 3.4 -9999
1.2 3.5 4.5 5.8 3.4 -9999

ESRI grid

Binarni format
1 adresar pro kazdou vrstvu

| | wiDD1001x
|| wD01001 45 897 700
| llog 198
B 308

Spolecny .. \info\.. adresar pro

vSechny

xmi
dat
nit

dir
xmi
nit

dat



ESRI grid, binarni
dir - adresare s daty

xml - metadata

dat - relativni cesty k souborim
*  adf

nit - struktura rastru a
definice poli

C:\My_data dblbnd - boundary

hdr - velikost bunék, typ,
komprese

log - zmény rastru

sta - statistika, min, max, std
\sta.adf W001001 - data

W001001x - index dat

vat - atributova data jen pro
\w001001.adf ineger rastr

\teplota

\nadmvyska

\w001001x.adf

=
«Q



World file

 Georeference rastru v tradi¢nich
grafickych formatech)

* 6 radek textoveho souboru stejného
jména jako vlastni rastr

velikost pixelu ve sméru x

. odklon od osy x

odklon od osy y

velikost pixelu ve sméru y, témeér vzdy zaporné
. X - souradnice stfedu levého horniho rohu

F: y - souradnice stfedu levého horniho rohu

Omwox

*Jpg + *.Jgw
* tiff -+ *.tfw

wikipedia.org

X positive
Case 1: Square pixels, no rotation

(A+C, F)
(A+C, E+F)

Case 2: Square pixels with rotation




BIL (band interleaved by line)

000000000064 64 128128 255 255 255 255 255 255 255 255 255 255
000000000064 64 128128 255 255 255 255 255 255 255 255 255 255
64 64 64 64 64 6464 6400 64 64 128 128 255 255 128 128 128 128 128 128 128 128
64 64 64 64 64 6464 64 00 64 64 128 128 255 255 128 128 128 128 128 128 128 128
128 128 128 128 128 128 128 128 0 0 64 64 128 128 255 255 64 64 64 64 64 64 64 64
128 128 128 128 128 128 128 128 0 0 64 64 128 128 255 255 64 64 64 64 64 64 64 64
255 255 255 255 255 255 25525500 64 64 128 128 25525500000000
255 255 255 255 255 255 25525500 64 64 128 128 25525500000000

Fed
pand CEEEEEEE —»

~ H L
Blue BEEEEERE
band

http://help.arcgis.com



BIP (band interleaved by pixel)

0025500255064 2550642550128 2550 128 255 0 255 255 0 255 255
0025500255064 2550642550128 2550 128 255 0 255 255 0 255 255
64 0128640 128 64 64 128 64 64 128 64 128 128 64 128 128 64 255 128 64 288 128
64 0128640 128 64 64 128 64 64 128 64 128 128 64 128 128 64 255 128 64 288 128
128064 128 0 64 128 64 64 128 64 64 128 128 64 128 128 64 128 255 64 128 255 64
128064 128 0 64 128 64 64 128 64 64 128 128 64 128 128 64 128 255 64 128 255 64
255002550025564 025564 02551280 2551280 25525502552550
255002550025564 025564 02551280 2551280 25525502552550

Fed
pand CEEEEEEE —»

~ H L
Blue BEEEEERE
band

http://help.arcgis.com



Geodatabase

« Komplexni format pro ulozeni vektorovych i rastrovych dat
Jeden uzivatel Vice uzivatell
File x Personal geodatabase

Externi databaze:
_ e Informix

 Oracle

« SQL Server

« SQL Server Express
Differentiating o versioning o versioning « PostgreSQL

Characteristics support support ¢ D B 2

1 TB per table Max. of 2 GB of
size limit (default) data

Storage Uses local file Microsoft Access
Technelogy structure (Jet Engine)

Licensing




Personal x file geodatabase

- d\NGre_proj\LADAKH\G IS\ adakh_base gdb" ™

+ Nazev
R

| ] =a00000001
| ] =a00000001
| ] =a00000001
| ] =a00000001
| ] =a00000001
| 1=a00000002
| 1=a00000002
| ]=00000003
| ]=00000003
| ]=00000003
| 1=a00000004
| 1=a00000004
| 1=a00000004
| 1=a00000004
| 1=a00000004

| 1200000004 Cat kemsByPhysicalNa..
| 1200000004 _Catkems=By Type
| 1=00000004_FDO_UUID

| ] 200000005
| ] 200000005
| ] 200000005

| 1200000005 _Cat ltem TypesByName
| 1200000005 _Cattem TypesByParent .
| 1 =a00000005_Cat kem TypesByUUID

| ] 200000006
| ] 200000006
| ] 200000006
| ] 200000006

| alD000006 CatRels

Pripon: Velikost
<DIR>
freelist 4 440
gdbindexes 110
gdbtable 928
gdbtablx 5 152
atx 12 310
gdbtable 2 055
gdbtablx 5 152
gdbindexes 42
gdbtable 2 094
gdbtablx 5 152
freelist 45 400
gdbindexes 310
gdbtab.. 257 272
gdbtablx 5 152
spX 73750
atx 4118
atx 4118
atx 4118
gdbindexes 296
gdbtable 1 705
gdbtablx 5 152
atx 12 310
atx 4118
atx 4118
freelist 4 440
gdbindexes 318
gdbtable 1 504
gdbtablx 5 152

DestinationlD atx 4 118



Personal geodatabase

=] randstrat_var02 : Tabulka = || B & ] DELTA randstrat var02 Shape Index : Tabulka o || B ER _-.-I Park_pruhonice_analyzy : Databaze (Format souberd aplikace Access 2000)

OBJECTID | Shape | kodovani | PNTD [ GPS D | IndexedObjectl{  MinGX |  MinGY MaxGX |  MaxGY | 5 Oteviit B Navrh " Nowyi | X | 2a
1/1ha binami data 00 1/00_1b 19 432415373 191692851 432415373 191692851 -
2 1hd bindrni data 00 200_2b 12 252182604 573912657 252182604 573912557 Objekty
3/4ha binami data 01 101_1b 20 182704445 650334927 182704445 650334927
4/ 1hé binrni data 01 201_2b 24 229370523 650650491 229370523 650650491
5/1ha binami data 10 110_1b 26 448562039 736463303 448562039 736463303
6/4ha binamni data 10 210_2b 18 466142351 756019465 466142351 756019465
7/1ha binami data 10 3/10_3b 32 1425073644 781488882 1425073644 781488882

ld hindenl daia A0 FIET. AT 4

Vytvofit tabulku v ndvrhovém zobrazeni pokus_pavla_s

Wytvofit tabulku pomoci privodce pokus_pavla_:

Vytvorit tabulku vleZzenim dat pokus_pavla_s
cesty_buf_10 randstrat_var
sty_buf_10_Shape Index randstrat_var_S|
cesty_buf 20 randstrat_var(2
cesty_buf_20_Shape_Index randstrat_var(2
clustds_poly randstrat_var03|
clustd5_poly_Shape_Index randstrat_var(3
DELTA_pokus_pavla_smaz randstratt

AcTa ArTa

= GDB_ltems: Tabulka Stranky

ObjectD | uuiD | Type | MName | PhysicalName | Path | DatasetSubtyp{ DatasetSubtyp] Datasetlnfol | Datasetinfo? | 2  Makn
3513A01D1B004 3} ECEASBIBFA} Vyber_conifer_f VYBER_CONIF Wyber_conifer_ 1 4/ Shape Moduly
71!TET1486FB46} ECEASBYBFA} randstrat_var02 RANDSTRAT \ ‘randstrat_var0: 1 1 Shape -
15°139E37BF825} ECEASBIBFA} cesty buf 20 | CESTY BUF_2 \cesty buf 20 1 4 Shape 0TI

e | . ] Obliben...
63 728085 ] GDB SpatialRefs : Tabulka

54099518 SRD | SRIEXT |  FalseX | FalseY | XYUnits | (FalseZ | Zunits | FalseM [  Munit
1124331 1| GEOGCS["GCE -180 -a0 1000000 -100000 10000 -100000
65 =35C2R 2 {B286C068-087 7376275 -1058152.5 1.429T14E+12 -100000 10000 -100000
58 142750 3 PROJCS["ST: TIT627.5  -1058152.5 1.429T14E+12 -100000 10000 -100000
45/1249692 4 {B286C0GB-087 -T36015.7257 -1056328.929 3.661815E+12 -100000 10000 -100000
7018630E 5 [B286C06B-087 -T36017.1446 -1056331.699 3.525050E+12 -100000 10000 -100000
29108790 6 {B2B6C06B-087 -736015.7257 -1056328.929 3.661615E+12 -100000 10000 -100000
57 ESFDF 7 {B286C06B-087 -736015.7257 -1056345.407 3.661815E+12 -100000 10000 -100000
14 BE25B 8 {B286C06B-087 -T36015.7257 -1056328.929 3.661815E+12 -100000 10000 -100000
30 1997143 9 {B236C06B-087 -736014.3761 -1056315.524 3.54B059E+12 -100000 10000 -100000
410032410 10 {B286C06B-087 -736024.8749 -1056326.024 3.51895E+12 -100000 10000 -100000
59 ;CRAEA 11/{B286C06B-087 -T36017.1447 -1056331.699) 3.525050E+12 -100000 10000 -100000
2078905 12 {B286C06B-087 -736015.7257 -1056345.407 3.661315E+12 -100000 10000 -100000
113A3061 13 {B286C06B-087 -736015.7257 -1056328.929) 3.661815E+12 -100000 10000 -100000
2\D69BH 14 {B286C06B-087 -T36015.4070 -1056227.879 3.68185E+12 -100000 10000 -100000
36 2BO710 15 {B286C06B-087 -736268.8948 -1056361.558 3.243208E+12 -100000 10000 -100000
34 950170 16 {B286C06B-087 -7362683211 -1056361 558 3 271589E+12 -100000 10000 -100000
37)9AF38 17 {B286C06B-087 -T36015.4071  -1056231.291 3.633934E+12 -100000 10000 -100000
56 300514 18 {B286C068-087 -736268.3211  -1056361.348 3.271589E+12 -100000 10000 -100000
] omatické &islo) 19 {B286C06B-087 -736268 8948 -1056361 558 3 243208E+12 -100000 10000 -100000
— 20 {B286C06B-087 -736268.3211 -1056361.558 3.271589E+12 -100000 10000 -100000
- — 21 {B286C06B-087 -736194.7168 -1056362.321 3.336693E+12 -100000 10000 -100000
ZEznam: [143] 22| {B286C06B-087 -736016 5710 -1056361 558 3 43B025E+12 -100000 10000 -100000
N 23 PROJCS['S-JT:  -736016.5710 -1056361.558 3.438025E+12 -100000 10000 -100000
| # [ omaticke Eislo)

Z&znam: IEI 1 IIIIEHEI z 23

DELTA_pokus_pavla_smaz_Shape_Index randstratd_01
DELTA_pokus_pavla_smaz? randstratd_01_!
DELTA_pokus_pavla_smaz2_Shape Index randstratG_Shay
DELTA_randstrat_1 SelectedObject!
DELTA_randstrat_1_Shape_Index Selections
DELTA_randstrat 5

DELTA_randstrat_5_Shape Index

DELTA_randstrat_6 Vyber_conifer i
DELTA_randstrat_6_Shape_Index Vyber_conifer_

DELTA_randstrat_var Vyber_conifer_

DELTA_randstrat_var_Shape_Index Vyber_conifer i
DELTA_randstrat_var)2 Vyber_conifer_
DELTA_randstrat_var)2_Shape_Index Vyber_conifer_
DELTA_randstrat_var)3 Vyber_dissolve
DELTA_randstrat_var3_Shape_Index Vyber_dissolve
DELTA_randstrath Vyber_final_beg
DELTA_randstrat_01 Vyber_final_be
DELTA_randstrat_01_Shape_Index Vyber_ploch_er
DELTA_randstrath_Shape_Index Vyber_ploch_er
GDE_Columnlnfo Vyber_ploch_er]
GDB_Databasel ocks Vyber_ploch_er
GDB_GeomColumns Vyber_ploch_in

GDB_ltemRelationships Vyber_ploch_in|

GDB_ltemRelationshipTypes Vyber_sel
GDB_ltems Vyber_sel_inter:

GDB_ltems_Shape_Index Vyber_sel_inter:

GDB_ltemTypes Vyber_sel_Shap
GDB_Replicalog

num_rand_strata

i W O i e i O i O O O O O i O O O O O O O O ]

pokus_pavla_smaz




