Geografické informacni systemy

GIS systém GRASS




GIS nastroje

¢ GIS nastroj je zde chapan jako obecné
prostredi pro veskeré formy zpracovani
geo-informaci

¢ existuje fada GIS nastroju (MicroStation,
|drisi, Topol, ...)

¢ zobecnéena prezentace GRASSuU prezentuje
vsechny GIS nastroje a jejich funkce

¢ Srovnani GRASS a ArcGIS
¢ Uplatnéni programatora



Uvod, historie GRASSu

® GRASS = Geographic Resources Analysis
Support System

¢ U.S. Army Construction Engineering Research
Laboratories (CERL) (1982-1995) pro vojenské
ucely (nekolik mil. USD)

¢ koncem 80. let predany zdrojové texty verejnosti.
RozSireni pomohl i Internet

® GNU/GPL licence

¢ 1995 - CERL prace zanechal, v roce 1997 prevzal
vyvo] "GRASS Development Team"

¢ GRASS v5.0 - stabilni pouzitelna verze, dnes v7.x
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Demonstrace principu GIS nastroje

¢ Prohlizeni ulozenych dat
¢ Import novych dat/export dat:

¢ |iné souradné systémy
¢ formaty
¢ mapove vystupy

¢ Analyza dat

¢ Sdilent, prezentace dat



GRASS nabizi

¢ kombinovany rastrovy a vektorovy GIS
systém s integrovanym systémem pro
spravu geodat a vizualizaci

¢ obsahuje pres 400 programu (funkci) pro
zpracovani vektoru, bodu a rastru

¢ databazové pripojeni (dbf, postgres, ...)
¢ GUI/konzola

¢ podpora velkého mnozstvi formatt ulozeni
dat

¢ pridavani dalSich modulu



Funkcionalita GRASSu

¢ vektorova analyza - automaticka vektorizace linii
a ploch, pocitani vzdalenosti, konstrukce
vrstevnic z DEM, interpolace, konverze vektor-
rastr, vektorovy a bodovy format, transformace
souradnic, reklasifikace, prekryvy vektord, ...

¢ rastrova analyza - dotazy na bunku a profil,
analyza vySkovych modeld, konverze, vypocet
osvetleni, expertni systemy, modifikace
barevnych tabulek, sklony svahu, ...



¢ bodova analyza - pocitani konvexnich
oball, geomorfologické analyzy (zakfiveni
profilu, sklony svahu a expozice),
geostatistika, interpolace ploch z bodovych
dat, Thiessenovy polynomy, interpolace
kfivkami (splines), triangulace (Delaunay,
\Voronoil)



Funkcionalita

¢ Vizualizace: animace, povrchy 3D, zobrazeni
map na obrazovce, prirazovani barev, prekryv
riznych map, postscriptové mapy, zoom

¢ /Zpracovani obrazu (typicky z DPZ) — rektifikace,
klasifikace (rtizné druhy), fotogrammetrie

¢ Integrované simulacni modely:

¢ modely eroze
hydrologické analyzy
kaskadovy model
analyza struktury krajiny
simulace pozaru

hry...

® ¢ 6 00



¢ Kvantum podporovanych elipsoidu a
mapovych projektci.

¢ Knihovny a dalsi sw:

¢ GDAL/OGR

¢ PROJA4

¢ Postgres

¢ \Webove rozhrani




Vyvojari

¢ http://grass.fbk.eu/
¢ http://grass.osgeo.org/wiki/GRASS-Wiki
¢ CR:

# Ustav geodézie a kartografie, CVUT

¢ Ustav geoinformatiky, VSB
¢ FHITVUT

¢ Trend:

¢ uzivatelskeé rozhrani
¢ (snad Casem i jadro)
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Sprava dat

Jlozeni dat v souborech a adresarich
Rastry — ulozeni v souborech

¢ \Vektory

¢ prostorova informace ulozena v souborech
¢ atributy
¢ Napojeni externich databazi: Oracle, dBase,

4

nformix, PostgreSQL, ...) - nepouziva se
nterni DB - velmi omezene, pouze jeden cat-index

K bunce rastru/vektoru, DBF

¢ Metadata — vlastni textovy format



Analogovy svét: mapy

Digltalni svét: data
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Styl prace s GRASSem

¢ funkce GRASSuU jsou implementovany jako
samostatné programy OS

¢ skriptovani, pipe
¢ modularita...
¢ nevyhody => komponentni pristup
¢ GRASS se ovlada z prikazové radky (odbornici
doporucuiji)

¢ GUI rozhrani, od verze 6 jiz pomerne vyspelée



Uzivatelé, ulozeni dat
¢ TTi urovné ulozeni dat:

¢ DATABASE - adresar s daty

¢ LOCATION - jméno projektu, lokace definuje mapove
zobrazeni, elipsoid, souradnicovy system

¢ MAPSET - slozka mapovych listll (odpovida jednomu
uzivateli nebo podskupine map)

¢ Data jsou v: SDATABASE/$LOCATION/
SMAPSET

¢ jednou z MAPSET je tzv. PERMANENT - pouze
oro Cteni, hlavni mapoveé listy,originaly

¢ kazdy uzivatel si vytvori vlastni mapset



Welcome to GRASS GIS Version 6.0.0

Please select location and mapset
or define a new location

Location

hody

hozka
cr-gliff-wgstd
cr-jisk
cr-shp-wistd
cr-utm
cr-wijsid
dbtests
etopos
experimental

ﬂd

Database : |shomeshrubym/grass
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{Accessible) Mapsels

fjener
fjenera

labina
PERMANENT
pokusi

student |

userl
user?
weh
wehtmp

Browse...

ME

H

Create new mapset :

Creaie...

Enter GRASS | Create New Location | Create Location From EPSG | Help | Exit |




Ukazky adresaru...

¢ mapset

cats — katalogy kategorii
cell
fcell

dbf
vector

¢ nazev vektoru
¢ coor
¢ topo
¢ hist
¢ head
¢ dbin

¢ hist

L IR R IR 2N N 2



Vektorova architektura GRASSu

GRASS 5.1 vector architecture

Attributes J

Arcfinio,
DGMN, SDTS,
TIGER/ Line,
M apinfo,
GML, etc.

PostGl s

t

Files

>

REDEMS Files



Prihlaseni do GRASSu (spusteni)

¢ Mame databazi a v ni lokaci

¢ spustime grass

¢ zadame database, location, mapset

¢ spusti se grass — shell, obcas 1 ,gui®
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Relace l.:.lpravg,.r Fohled Zahlozky Mastaveni MNapoveda

GRASS 6.0.0

LOCATION: This 1s the name of an available geographic location. -:
i1s the sample data base for which all tutorials are writd

MAPSET : Every GRASS session runs under the name of a MAPSET. Ass
with each MAPSET 1s a rectangular COORDIMATE REGIOM and :
of any new maps created.

DATABASE: This 1s the unix directory containing the geographic dat:

The REGION defaults to the entire area of the chosen LOCAT
You may change 1t later with the command: g.region

LOCATION:  [Bpearfish (enter list for a list of L¢
MAPSET : student (or mapsets within a locatic

DATABASE: /home/hrubym/grass




Prikazy GRASSu

pfedpona | tfida funkénosti vyznam prikazu
d. display grafické vystupy, vizualni dotazy
S sites zpracovani bodovych dat
r raster zpracovani rastrovych dat
. imagery zpracovani obrazovych dat
V. vector zpracovani vektorovych dat
g. general obecné prikazy - manipulace s daty
m misc ruzneé prikazy
p. paint vytvareni map
Ps. postscript mapy v ps
db. database DB operace

-

moduly bez prfedpony...




Cinnost modul(i

¢ Maji definované parametry

¢ prikazova radka
¢ GUI formular
¢ help

¢ Provedou Cinnost nad daty a ulozi vysledky
. ¢ vyjimka: I.rectify
¢ Zadna konfigurace programu neni v pameti
¢ g.region — soubor WIND
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Monitory

¢ GRASS je seskupeni programu. Jednim z nich je
"monitor" - zobrazuje graficka data (mapove
kompozice).

¢ Monitorl muze byt spusSténo az sedm - oznaceni
IIXOII az "X6".

¢ d.mon start=x0

¢ nebo jednoduseji:
¢ d.mon x0
¢ d.mon stop=x0 (ukoncCi monitor)

¢ Ostatni programy s nim mohou komunikovat
stylem komunikace mezi procesy (nesmi se
nekorektné prerusit)



Vytvoreni lokace

¢ Je tfeba zadat (obrazky k prednasce):

¢ nazev lokace (PERMANENT se vytvori
automaticky)

¢ clipsoid
¢ zobrazeni
¢ hranice lokace (velikost mapy)



Spearfish
¢ Klasickd demo data GRASSu.

¢ Zdroj: domovska stranka GRASSuU

¢ K dispozici je | pomerne kvalitne .
zpracovana GIS databaze CR (stranky CR-
Grassu)




Zakladni operace — vypis vrstev

¢ g.list <typ>
¢ typ =rast, vect, ...

GRASS 6.0.0 (spearfish):~ = g.list rast

raster files available i1n mapset PERMAMENT :

aspect geology owner
bugsites gnove quads

density landcover.orig railroads
elevation.dem landcover.30m roads
elevation.dted Landuse rstrct.areas
elevation.1lOm  mDEM rushmore
erode.1ndex mDEM. dem slope
erosionl mo ] e sol1l.br.depth

fields myslope solls

solls.Kfactor
so1ls.ph
solls.range
solls.Ttactor
spot.image
streams
strm.dist
texture

tmpl



Manipulace s vrstvami

¢ \/rstva e tvorena nekolika soubory. Pro operace
kopirovani, mazani, prfejmenovani existuji
prikazy:

¢ g.copy rast=elevation,vysky

¢ g.remove rast=vysky

¢ g.rename rast=vysky,vyskytmp
4

¢ Opak ArcGISovskému pojeti:
vrstva=identifikator



Zakladni operace — vykresleni

€ d.rast rastr

€ d.vect vector

¢ velké mnozstvi parametrU

I

e

Displays and overays raster map layers in the active display fram

Raster map to be displayed (stHng, required):

R

x|

List of categories to he displayed (INT maps) (string, optional):

List of walues to he displayed (FP maps) (stHng, optional):

Background color (for null) {string, optional):
I 7

_i| Overay (non-null values only)
_| Invert catlist
_| Don't add to list of rasters and commands in monitor

B

mapy

Displays GRASS vector data in the active frame on the graphics mo :

Hame of input vector (string, required):
il
Type (string, optional):

W point W line & boundary W centroid W area W face
Display (string, optional):

| shape |cat _| topo | dir | attr _| zcoor

Mame of column to be displayed (string, optional):

|

Point and centroid symbol {string, optional}:
|I-basi|::f>-<

Icon size {integer, optional }:
E
Layer number (integer, optional):
T

Category values. {string, optional):
WHERE conditions of S30L statement without 'where' keyword. {exa

Line color (string, optional):
[black
Area fill color (string, optional):

Igray
Layer for labels (integer, optional):

T
-] | Pl
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Prekryvani map pri zobrazeni

¢ z definice rastru plyne, Zze jedna vrstva
prekryje druhou

¢ az na NULL hodnoty
¢ vektor Ize vykreslit do rastru



Zakladni operace — zjisteni polohy
bodu, d.where

¢ operace mezi konzoli a monitorem

o s o & L . . . ¥ :
5 T tbvme hHamel T~ e[ Hansale =2

]
x

Re lace l._'.l|::|ra~.l'5|.r Pohled Zalozky Mastaveni MNapovéda

GRASS 6.0.0 (spearfish):~ = d.rast
GRASS 6.0.0 (spearfish):~ = d.vect
GRASS 6.0.0 (spearfish):~ = d.mon x0
using default visual which 1s TruecColor
ncolors: 16777216 _
Graphics driver [x0] started iv"
GRASS 6.0.0 (spearfish):~ = d.rast geols
100E%
GRASS 65.0.0 (spearfish):~ = d.where

Buttons:

Left: where am 1
Middle: draw to/from here
Fight: quit this

S90855.5
595853, 0625
S95435,.6875

500324.75

EAST: MNORTH:
B05273.8125 4022613.9375
SOBEE7.8125 4917873.75

4922584, 125
4923081, 125
4917039
4917516

GRASS 6.0.0 (spearfish):~ =[]

| AL (] shel




Zakladni operace —
zjisteni vzdalenosti, d.measure

¢ prima vzdalenost, kumulativni vzdalenost

Relace L:Ipra'l.rg.r Pohled ZaloZky Mastaveni MNapovéda

Left: where am 1
Middle: set MNEXT vertex
Right: FIMI=H

LEM: 1413.87 meters
LEM: 3294.30 meters
LEM: 5185. 10 meters
LEN: 7211.76 meters
LEM: 8318.11 meters
LEM: 9311.80 meters
LEM: 10252.01 meters
II|jEN: 11057.78 meters

| Ab | (] shell | @sheile. 2




d.zoom

¢ region — aktualné zobrazovany/uzivany vyrez
reality (Ize takto regulovat vypocetni
narocnost analytickych operaci)

€ nastaveni:

¢ d.zoom
¢ g.region
¢ Parametry regionu:

¢ souradnice okraju (vyrez)
¢ 2D rozliSeni (zaklad zobrazeni rastru)



GRASS 7 - oviadani

GRASS GIS Layer Manager

¥ =J[B)(x]

File Settings Raster W“ector Imagery ‘“olumes Database Help

=R Y e ey
J B & a0 @O

P Click here to show search module engine
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GRASS GIS Map Display: 1 - Location: spearfish60
v
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Region
¢ Presné nastaveni vyrezu se provadi pfikazem
g.region

¢ napriklad nastaveni vyrezu na mapu "slope"

¢ g.region rast=slope
¢ g.reqgion -p (Aktualni zobrazeny vyrez)

¢ Nastaveny vyrez Ize kopirovat do nove mapy:

d.zoom

r.mapcalc

mapcalc> moje=slope

mapcalc> end

g.region rast=slope

r.colors map=moje color=rainbow
d.rast moje

L AR I R I 2R N 2



g.region res=xxxxx

¢ g.region res=100
¢ g.region res=500




Pyramidy

¢ Pokud nahlizime na rastrovou vrstvu v jiném
rozliseni, nez je je jeji prirozené, je nutno
prehodnotit atributy (napfiklad prumérem z
daného okoli) — miUze byt zdlouhavé

¢ Pyramidy — sada predvypocétenych pohledU
na rastrovou vrstvu v rliznych rozliSenich

¢ (v GRASSuU zatim neni implementovano)



¢ d.mon start=x0
¢ d.rast solls
€ d.mon start=x1

¢ d.rast elevation.dem

¢ d.mon sel=x0 (aktivace daného monitoru)

¢ d.mon stop=x0 (zruseni daneho monitoru)

¢ d.mon start=PNG (vystup do souboru)



Rastrova data — inspekce,
d.what.rast

¢ zobrazeni atributové hodnoty vrstvy ve

ZVO
¢ d.w

eném bodé

nat.rast — vypisuje hodnoty zobrazené

vrstvy (vCetneé polohy)

¢ d.what.rast map=seznammap — vypisuje

atributy (nezobrazenych) vrstev pro danou
polohu

Tt i T Bl ke WF D 0 OB ke R -_— 1 Tl WP S Skl W R Tt M R Sl e ol e R et B Tt e i ™ R

S04900. 65625 (E) 4918950, 65625 (N)

solls 1n PERMAMNENT (49)VCE
elevation.10m 1n PERMANENT, quant  [1626)
elevation.lOm 1n PERMANENT, actual (1626.127808)
GRASS 6.0.0 (spearfish):~ = |}

| A5 | [ shen |



Rastry, kategorie
¢ d.rast geology

¢ r.info geology

¢ List "geology" jsou Cisla 1-9.

¢ d.erase

¢ \/ykresli pouze bunky s atributem 8,9.

0 d rast geology Catllst 8 9 bg black




'ﬂ_ !:| hrubymia pehrabymiyhome irubym = Shell = Konsolel=2s ! E E‘ \
Relace l.:.lpravyr FPohled Zalozky MNastaveni Napovéda
| RASTER MAF CATEGORY REFPORT | L
| LOCATION: spearfish Tue Mar 7 13:56:32 2006|

| north: 4927770 east: 605700 |
| REGI ON south: 4914180 west: S90130 |
| res: 20 res: 20 |

| 1l metamorphic |
| Z| transition |
| 3] 1gneous |
| 4| sandstone |
|5| Limestone |
| 6] shale |
| 7| sandy shale |
|8|claysand |
| 9] sand |

GRASS 6.0.0 (spearfish):~ = |}

¥
¥
|

.,E;g | shell J h%
PE————EEEEEEEEEEEEEEEEEEEEREEEEEEERERRERERERREER




Kategorie v rastru (pocatky analyz)
¢ d.rast slope

¢ r.info slope
¢ List "slope” je FCELL
¢ VVykresli pouze bunky s atributem 25-50.

¢ d.rast -0 slope vallist=25-50

¢ Typy v rastru:

¢ CELL -int
¢ FCELL - float
¢ DCELL — double float




d.rast.leg geology

E’ﬁ GRASS 600 Monitor:x0= Location: spearfish | B ¢ \

1) metomorphic

“m

transi tion

3] igneous
4) sandstone
5) |limestone
5) shale

sandy shaole

8) claysand
9) sand

EEEN | |




Kategorie - reklasifikace
¢ Atributem rastrove vrstvy je Cislo. (znamena

napriklad kod typu pudy...)

¢ reklasifikovat Ize integer (Cislo) nebo float
(interval) data

¢ r.reclass input= output=

¢ reklasifikacni tabulka v souboru (hodnoty mimo
specifikaci se nastavi na NULL)

¢ 1234 =1 drodné pudy

¢ 56 =2 stfedné Urodné pudy

¢ 7 8 9 = 3 malo Urodné pudy

¢ Nebo: 7 thru 9 = 3 malo urodné ...



Reklasifikace

¢ reklasifikaci NEVZNIKA nova mapa, ale
pouze POHLED na mapu. Smazani orig.
mapy znamena i smazani pohledu




Layer: g Date: Tue Mar 7 14:43:28 2006
Mapset:  student Login of Creator: hrubym
Location: spearfish

DataBase: /home/hrubym/grass

Title: Reclass of geology 1n PERMANENT ( g )
Type of Map: reclass Mumber of Categories: O
Data Type: CELL
Rows : 140
Columns: 150

Total Cells: 26600
Projection: UTM (zone 13)

M: 4928000 5 4914000 Res: 100
Ex G0S000 W: SO0000 Res: 100
Range of data: min = 1 max = 3

Data Source:
Reclassified map based on:
Map [geology] in mapset [PERMANENT]

Data Description:
generated by r.reclass

Reclassification of [geology] in mapset [PERMANENT ]

Category Original categories
1 1-4

2 =-6

3 7-9



Maska

¢ Povoleni/potlaceni jednotlivych bunek rastru
(napriklad chceme mit rastrovou mapu CR -
obrysy hranic)

¢ Maska je rastrova mapa s hodnotami NULL a 1
¢ Interaktivné definujeme masku pro kategorie.

¢ v GRASSuU definuje masku pritomnost rastru
MASK



MASK - maska pro zobrazeni
rastru




Rastry, barevné palety
¢ d.rast elevation.10m

¢ r.color map=elevation.10m color=grey
¢ d.legend

¢ d.erase - vycCisti monitor




r.profile
¢ vypiSe hodnoty atributt na zadané linii

¢ r.profile -l name=elevation.dem (zadani linie
Interaktivne)

¢ -g (vCetne souradnice)

(& L IITHDy M peRT a0y IO AT IOy A AKLE Sk eSSl gt - sl

Relace Upravy Pohled 'vl L CHASS B0 S onitor: X0 - Loca tion: spes s

|
Dg
b,

45722, 258783 1278
45752, 258783 1276
45782, 258783 1273
45812. 258783 1274
45842, 258783 1275
45872, 258783 1277 “
45902, 258782 1277
48932, 258782 1277
45962, 258783 1276
450992, 258783 1277
47022. 258783 1272
47052, 258783 1275
47082.258783 1275
47112.258783 1273
47142, 258782 12689
47172.2587832 1268
47202, 258783 1266
47232, 258783 1269
47262. 258783 1275
47292, 258783 1280
47322.258783 1286
47352, 258783 1284
47382, 258782 1280

47412.258783 1282
i




spojeni map - r.patch

¢ definovat spojeni (rozdil od r.mapcalc)




Vektory

¢ d.vect reky color=blue




Aplikace Mista System @ERL BT < a
GRASS 6.2.0 - Monitor: x0 - Location: cr-jtsk —|lOflx

@ Displays GRASS vector data in the active frame on the graphics monitar.
Options Otput

Ay . f = Run verbosely
AG TR natl Eghaﬂ—%;brfgﬁ_ag.nud Mizau ﬂ

‘%H ko ~F Get colors from map table column (of form RRR:GGG:BEER)
%ﬁ% itom  iocs -
i " | Random colors according to category number (or layer number if ‘layer=-1" is given)
Lescldotfag | v Mary filad Boleslay Use values from 'cats' option as line ID
“Cheb £ chod
4 adno Don't add to list of wectors and commands in monitor (it won't be drawn if the monitor is refreshed)
£Praha EHrades k' oy Pren ”‘; Mame of input vector map: {map: name, required)
Mol n Fis) . ke — =
ardubice e
IPlzs Sutn Hegg oo # * e oy @& || b o eEPERMANENT
P fram " ke Type: type: multiple string, optional
Lpava Ype: (type: P g, op )
L ” . 2
£l abony e e £, g @ point @ line @ boundary W centroid @ area @ face
. T bar At pad 8 zaveu . W e e Display: (display: multiple string, optional)
L84 rERoRRss Lilihlava e % chieRl T e W shape cat topo dir W aftr ZCOar
aroy ] | B 1
| e 48 anzka L o Mame of column to be displayed: faftrcal: string, optional)
Y i Llind Tch v Hrédmk e Bl eod¥r om P
& oozl Hud jovics oS a nazoh ol
Foint and centroid symbaol: {icon: string, optional) F -
£Znerma 5 Soubor Upravit Zobrazit basic/triangle -
s ec,;f lcon size: (zize: integer, optional)

a8

Layer number. If -1, all layers are displayed.:
1

Category values:

(layer: integer, optional)

(cats: range, optional)

If requi - WHERE conditions of SEL statement without where' keyward.
when r D NGURREE. |(cxample: income < 1000 and inhak »= 10000):

GRASS 6 ) itg |0bDl>QDDDE| |

fwhere: sgl_guery, optional)

Line width: fwidth: integer, optional)
0
Mame of column for line widths (these values will be scaled by wscalel:

using
ncolors:

N &) {wcolumn: string, optional)
IGraphi

205 e melr

Scale factor for woolumn: fwscale: float, optional)
1

Line color: (color: string, optional)
& | black

Area fill color: (fcolor: string, optional)
an dlnnn nnn ann

d.vect map=obce@PERMAMNENT type=point line,boundary,centroid, area,face display=shape,aftr
attrcol=nazob icon=hasic/riangle size=4 layer=1 where=oh01=20000 width=0 wscale=1 color=hlack

feolor=200:200:200 rgh_column=GRASSRGE llayer=1 [color=red bgcolor=none bcolor=none lsize=3
font=romans xref=left yref=center

-
.-
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/e AR GIS_ 1
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Run Help Clear Close
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Prevody Rastr x Vektor

¢ r.to.vect — specifikovat typ

¢ v.to.rast — specifikovat sloupec pro prevzeti
atributu

¢ rastr(plochy) -> polygony
¢ rastr(,linie*) -> ztenceni -> linie

¢ rastr(obrazek) -> rucni digitalizace (v.digit)
-> vektory

¢ rastr(DEM) -> vrstevnice
¢ vektor(vrstevnice) -> interpolace -> DEM



r.to.vect

¢ r.to.vect Input=roadsth output=roads
feature=line

¢ nejdrive nutno ztencit linie

¢ r.thin input=roads output=roadsth




pocitani vrstevnic - r.contour

¢ r.contour input=elevation.dem output=vrstevnice
step=10

¢ "step” e krok mezi vrstevnicemi (hustota).
Rozumna hustota vrstevnic E je zavisla na
sklonu svahu alpha a meéritku mapy M (je na to
vzorec).

¢ alpha =45 st. - hory
pha = 25 st. - pahorkatiny
¢ alpha = 10 st. - niziny
¢ n =sgrt(M/100+1)
¢ E =n*log(n) * tan(alpha)
¢ Mapa 1:50 000 v pahorkatine, E=15m




import rastru

¢ Zdroje:

¢ obrazky
¢ textove soubory, binarni soubory ve formatech...

¢ knihovna GDAL (www.gdal.org)
4

¢ program ogr2ogr — prevody formatu



Postup pri importu rastru
¢ Mame obrazek, ktery predstavuje mapu

\ 4

¢ vytvoreni XY lokace (rozmer odpovida
obrazku)

¢ import r.in.gdal -e input=soubor output=zaklad

Zakladni




Obrazek v GRASSu
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Analyzy

¢ zaklad rastrovych analyz - r.mapcalc,
r.reclass

¢ analyza:

¢ buffer. Pruniky ploch, linii, vztahy bod x plocha,
linie

¢ vzdalenostni analyzy

¢ analyza osveétleni, primé viditelnosti

¢ analyza povrchl

¢ hydroanalyzy

¢ vektor — sité, pruniky, dosazitelnost



Buffer, prekryv v rastru

¢ v.buffer input= output= buffer=X

—

= - - S
GRASS 6.2.0 - Monitor: x0 - Location: cr-jts'my GRASS 6.2.0 - Monitor: x0 - Location: cr-jtsk




% GRASS 6.2.0 - Monitor: x0 - Location: cr-jtsk M[=1E3

2

GRASS 6.2.0 - Monitor: x0 - Location: cr-jtsk =13




qgGIS a GRASS
¢ gGIS jako alternativni GUI GRASSuU

¢
Soubor Zobmzit Yrstva Nastaveni
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Zpracovani obrazu

¢ rektifikace, geo-koordinace (+projekce do
jinych lokaci)

¢ klasifikace (fizena, nerizena), filtrace, ...



Mobile GRASS - babyGRASS

gm@ﬁb@@0@@'
0090608000 g,
o) e 2 GEED o o




WebGIS - MapServer

1 ITC-irst - Servizio Faunistico PAT -- Servizio Wab per la gestiona dei dati faunistici - Mozilla {Build ID: 2002121217}
File Edit View Go Bookmarks Tools Window Help Debug A

A B
) ® . 2 W . tei | =
o - Reloar I,& hitputfaunaate. i newfauna.php _fl Sa_ Search Print fo!

“}Home | ‘WpBookmarks ML R local #'R" #Google # GRASS #BEB Fleo dict #Ding #£04, /D FLENVE £ TN-cal
£l | # Cfficlal GRASS GIS Homepage - The .. ¢ ITC-irst-- Servizia Faunistico PAT --.. |

x

M Carta tecnica B Orwofoto
Aree campione
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Fauna gel
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|

Seleziona localiti Cerca nei
Lista Toponimd present

Visualzza

Jp— IS 10000 =

selezionati

Interrogn dati Ricerca Scheda

ITC-Irst: powered by MapServer

[ -4 Intestazione risultati - Mozilla {Build 1D: 2002121217} |@@[g|

Yisualizza Legenda Mappe di studio:

Stampa Mappa Densita Inv. Ungulali (dicembre 2002) Tipologia [T carcassa [ reni
Prab. Iny. Cap. 2001 intera
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privadi testa congelato)

[T polmeni altro:

I intestino |
: [~ stomaco
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Propojitelnost GRASSu na dalsi
free software

MapServer]f External GIS
_[ [ Data hardcopy
GDAL SketchiXfig )
OGR
GRASS

NETWORK USER

INTERNET USER
Internet

Proprietary j

PostGIS DBMS

M 2002




Mereni na Scilly Isles
ey AOT\WE (| [ GRASS 6.0.0- Monitor: x0 - Location: soilly




Vyhled na dalsi prednasky

¢ 6. - pfednaska — zdroje dat (skeny, DPZ, ...)
¢ /. - rastrové analyzy

¢ 8. - GIS ve statni sprave (dr. Machalova)

¢ 9. - pllsem. test

¢ 10. - vektorové analyzy

¢ 11. - mapovy vystup, GIS na webu

¢ 12. - GPS

¢ 13. - meteorologie
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