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Masa 1

BeepeHue

DTOT JTOKYMEHT 3Ly MbIBAJICS KaK yueOHUK U CIIPABOYHOE Tocobue. Bol He HaliiéTe 3/€Ch ONMUCAHUS BCEX
BO3MOKHBIX BAPUAHTOB KMCIIOJIH30BAHUS, 3TO CKOPee 0030P OCHOBHBIX (DYHKI[MOHATHHBIX BO3MOXKHOCTEI.

Hauwnnas ¢ Bepcun 0.9, B QGIS nostBuiach BO3MOKHOCTH TOIAEPKKY CIIEHAPHWER HA S3bIKE TTPOTPaAMMU-
poBanus Python. Mer BeiOpasin Python, tak kak 370 oqus n3 Hanbo/I€€ W3BECTHBIX CKPUIITOBBIX S3BIKOB.
Ipussasku (bindings) PyQGIS 3asucar or SIP u PyQt4. OcuoBuas npuunna ucnosb3osanus SIP smecto
6osee pacopocrpanenroro SWIG cocrour B ToMm, uro kox QGIS 3aucur or 6ubnmorex Qt. [TpuBsaszku
Python k Qt (PyQt) rakxke cozumatorcs ¢ ucnosbzoBanueMm SIP, 4ro no3Bosisger obecreduTb NpO3padHy o
unreprpanuio PyQGIS u PyQt.

TODO: Getting PyQGIS to work (Manual compilation, Troubleshooting)

There are several ways how to use QGIS python bindings, they are covered in detail in the following
sections:

e automatically run Python code when QGIS starts

e BBOJ KOMaHJ B KOHCOU Python QGIS

® CO3/laHMe W UCIONB30BaHUE pacimupennii Ha Python

e cozjanue cobcrsennoro npusioxkenus Ha 6aze QGIS API

Cymecrryer nosroe onucanue QGIS API, B koTopom cobpana nadopMaIns 000 BCeX KIaccax GubaInorexk
QGIS. QGIS Python API npakruuecku ugentuano C++ APL.

There are some resources about programming with PyQGIS on QGIS blog. See QGIS tutorial ported
to Python for some examples of simple 3rd party apps. A good resource when dealing with plugins is
to download some plugins from plugin repository and examine their code. Also, the python/plugins/
folder in your QGIS installation contains some plugin that you can use to learn how to develop such
plugin and how to perform some of the most common tasks

1.1 BbinonHeHue koga Python npu 3anycke QGIS

CyIecTByor J1Ba pa3aIugHbIX MeTo/a BbinojHerus Koma Python npu kaxkmpom 3amycke QGIS.

1.1.1 PYQGIS_STARTUP environment variable

You can run Python code just before QGIS initialization completes by setting the PYQGIS_STARTUP
environment variable to the path of an existing Python file.

This method is something you will probably rarely need, but worth mentioning here because it is one of the
several ways to run Python code within QGIS and because this code will run before QGIS initialization
is complete. This method is very useful for cleaning sys.path, which may have undesireable paths, or for
isolating/loading the initial environ without requiring a virt env, e.g. homebrew or MacPorts installs on
Mac.



http://qgis.org/api/
http://blog.qgis.org/
http://blog.qgis.org/node/59.html
http://blog.qgis.org/node/59.html
http://plugins.qgis.org/
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1.1.2 The startup.py file

Every time QGIS starts, the user’s Python home directory (usually: .qgis2/python) is searched for a
file named startup.py, if that file exists, it is executed by the embedded Python interpreter.

1.2 KoHconb Python

15t HEDOIBITUX CIIEHAPUEB MOYKHO BOCIIOJIB30BATHCST BCTPOEHHON KOHCOBI0 Python. OTKpBITH €€ MOXKHO
u3 menio: Modyau — Kowncoav Python. Korcomb oTKpoeTcs Kak HEMOIAIBHOE OKHO:

Python Console E3)
% 1 Python 2.7.6 (default, Mar 22 2014, 23:03:41)
2 [GCC 4.8.2] on alex-portatil
3
@v 4 === layer = qgis.utils.iface.activelayer()
5 »»» layer.id()
l’:, & u'agueda linhas agua20141003893657531'
7 =»> layer.featureCount()
B 14L
E S
=
>>> |

Puc. 1.1: Koucons QGIS Python

The screenshot above illustrates how to get the layer currently selected in the layer list, show its ID and
optionally, if it is a vector layer, show the feature count. For interaction with QGIS environment, there is
a iface variable, which is an instance of QgsInterface. This interface allows access to the map canvas,
menus, toolbars and other parts of the QGIS application.

For convenience of the user, the following statements are executed when the console is started (in future
it will be possible to set further initial commands)

from ggis.core import *
import qgis.utils

Tem, KTO WCMOJB3yeT KOHCOJb YaCTO, CTOMT HA3HAYMTH KOMOMHAIMIO KJIABWII JJisi €€ BBI30Ba (B MEHIO
Yemanosru — Kombunayuu kaaeuu...)

1.3 Pacwwupenus Ha Python

QGIS allows enhancement of its functionality using plugins. This was originally possible only with C+-+
language. With the addition of Python support to QGIS, it is also possible to use plugins written in
Python. The main advantage over C++ plugins is its simplicity of distribution (no compiling for each
platform needed) and easier development.

Many plugins covering various functionality have been written since the introduction of Python support.
The plugin installer allows users to easily fetch, upgrade and remove Python plugins. See the Python
Plugin Repositories page for various sources of plugins.

Cozganne pacmupenuit Ha Python — 310 mpocro, cm. Paspabomka pacwupernut Ha Python.

2 Fnasa 1. BeepeHne


http://www.qgis.org/wiki/Python_Plugin_Repositories
http://www.qgis.org/wiki/Python_Plugin_Repositories
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1.4 TpunoxxeHus Ha Python

IIpu obpaborke 'MC mannbix 9acro yaobHee co31aTh HECKOJIbKO CIEHAPUEB, ABTOMATU3UPYIOIIUX IPO-
LIECC, YEM HOCTOSHHO BBIIOIHSATDH OJHU M T€ XK€ JefCTBHUA. DTO O0Jiee 4eM BO3MOXKHO IIPU UCIIOIb30BAHUM
PyQGIS — npocTo nMmopTupyiite MOAYIh qgis. core, MHUIMATIN3NPYIITE €ro 1 BCE TOTOBO K 0OpaboTKe.

W ke BaM MOXKeT MOTPEOOBATHCS WHTEPAKTUBHOE MPUJIOKEHWE, 0DJIaJA0Nee HEKOTOPBIM (DYHKITHO-
nasiom ['UC — uszmepenue JaHHbIX, 3KCcnopT KapThl B (popmar PDF umu aro-ro emé. Momaynb qgis.gui
[PEeJOCTABIIeT PA3IUYHbIe 3JeMeHThl uHTepdeiica, Hanboee BaXKHbBIA CPeJin HUX — BUJKET KaPThI,
KOTOPBIi JIEPKO WHTErPUPYETCS B MPUIOKEHHNE W TOIIEPKUBAECT MACIITAONPOBAHNE, TAHOPAMUPOBAHNE
u/nam Jo0ble Ipyrue WHCTPYMEHTHI st pPabOThl ¢ KapToii.

1.4.1 Using PyQGIS in custom application
Tlpumeuanue: He uconb3yiiTe UMs qgis.py /st cBouX ciieHapues — Python He cMoxkeT ©UMIOPTHPOBATD
NPUBA3KA, TAK KaK UMs ClieHapus OymeT “3aTeHaTh’ ux.

First of all you have to import qgis module, set QGIS path where to search for resources — database
of projections, providers etc. When you set prefix path with second argument set as True, QGIS will
initialize all paths with standard dir under the prefix directory. Calling initQgis () function is important
to let QGIS search for the available providers.

from qgis.core import *

# supply path to where is your gqgis installed
QgsApplication.setPrefixPath("/path/to/qgis/installation", True)

# load providers
QgsApplication.initQgis()

Teneps Mmoxuo paborars ¢ APT QGIS — 3arpy»arh CJIOH, BBIMOJIHATH KAKYIO-TO 00pabOTKY MJIN CO3/1aTh
rpaduvecKoe IpusIoKeHre ¢ Kaproi. Bo3aMokHOCTH GECKOHEYHBI :-)

When you are done with using QGIS library, call exitQgis() to make sure that everything is cleaned
up (e.g. clear map layer registry and delete layers):

QgsApplication.exitQgis()

1.4.2 3anyck npuio>xxeHuii

Heobxomumo ykazarh cucreme rie nckarb oubsmorekn QGIS m coorsercrBytomme moxynu Python —
WHaYe P 3aIMyCKe MOABUTCS COODIenne 06 ommoKe:

>>> import qgis.core

ImportError: No module named qgis.core

it 5TOro HEOOXOAWMO YCTAHOBHUTDH INepeMeHHyI0 okpy:Kenus PYTHONPATH. B mpuBemeHHBIX HHUXKE KO-
MaHIaxX qgispath HeOOXOIUMO 3aMEHUTh HA PeaTbHBIN MyTh K Karajgory ¢ ycranoBaeHHoi QGIS:

e 1 Linux: export PYTHONPATH=/qgispath/share/qgis/python
e B8 Windows: set PYTHONPATH=—c:\qgispath\python

Tenepsb myTh K Momynam PyQGIS u3secren, HO OHE B CBOIO O4Yepelib 3aBUCAT OT ODUOIMOTEK qgis_core
u qgis_gui (momynu Python cayxar Bcero smumib “o6éprramu” Haz stumu 6ubiauorekamu). O6bIuHO,
OIIEPAIMOHHON CUCTEME HEM3BECTHO PACIIOJIOKEHHE ITUX OUOIMOTEK, IIOITOMY Bbl IOy IUTE ONTUOKY MM-
nopta ere pas (CoOBIIeHne MOKET OTJINUATHCA B 3aBUCUMOCTH OT CHCTEMBI):

>>> import qgis.core
ImportError: libqggis_core.so.1.5.0: cannot open shared object file: No such file or directory

1.4. MpunoxeHus Ha Python 3
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IIpoGaema pemraercs nyrem gobaBienust Karajgoros ¢ obubmmorekamu QGIS B 1y Th moucka JIMHKOBIIMKA:
e B Linux: export LD LIBRARY PATH=/qgispath/lib
e B Windows: set PATH=C:\qgispath;%PATH%

OTU KOMAH/bl MOXKHO BIMCATH B 3arpy30YHbBI CKPUIT, KOTOPLIH Oyler HACTPAUBATL CUCTEMY MEPe/l
3aIyCKOM MpUJIOXKeHusi. [Ipu pa3BepThIBaHNN MPUIOKEHU, ncmoab3yomux PyQGIS, MOXXHO UCTOIB30-
BaTh OJWH W3 JIBYX CIIOCOOOB:

e TpeboBaTh OT MOJIH30BATEJNsI TEpe] WHCTAJJIANUel Ballero MpPUJIOKEHUs BBIMOJHITH YCTAHOBKY
QGIS. YcraHOBHIMK TPUIOXKEHUsT JOJYKEH BBINOJHSATH MOUCK KaTajaoroB ¢ Gubmmorekamu QGIS
U MO3BOJIATH MOJL30BATENIO 3aaTh TH KATAJIOrM BPY4IHYO. [IpemMyIecTBoM Takoro mojaxomia, sis-
JISIETCST TIPOCTOTA, OTHAKO, OH TpeOyeT OT MOJIH30BATE IS BHITTOJIHEHUS JOMOJHUTEILHBIX JeHCTRIHA.

e nocraBiaaTb QGIS Bmecre co cBomm mputoxkenuem. [10aroToBKa B BRITYCKY CTaHET DOJIEE CIIOXKHOM
U pa3Mep NPUIOXKEHHsT BO3PACTET, HO 3aTO MOIB30BATENH OymyT W30AaBIEHBI OT HEOOXOIUMOCTH
3arpyzKarh U yCTAHABJIUBATH JOMNOJHATEILHOE MPOrPAMMHOE O0ECIedeHue.

OrH Ba MOJXOJA MOXKHO KOMOMHHPOBATH — MOXKHO Da3BEPTHIBATD CAMOCTOSTEJIBHOE IIPUIOKEHHE B
Windows n Mac OS X, a B Linux ocraButh ycranosky QGIS na momedennn moan30BaTesst U MaKeTHOTO
MEHEIKEePA.

4 Fnasa 1. BeepeHue
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Loading Projects

Sometimes you need to load an existing project from a plugin or (more often) when developing a stand-
alone QGIS Python application (see: IIpunooicenus na Python).

To load a project into the current QGIS aplication you need a QgsProject instance() object and call
its read () method passing to it a QFileInfo object that contains the path from where the project will
be loaded:

# If you are not inside a {GIS console you first need to import

# qgis and Py{tj classes you will use in this script as shown below:
from ggis.core import QgsProject

from PyQt4.QtCore import QFilelInfo

# Get the project instance

project = QgsProject.instance()

# Print the current project file name (might be empty in case no projects have been loaded)
print project.fileName

u’/home/user/projects/my_qgis_project.qgs’

# Load another project

project.read(QFileInfo(’ /home/user/projects/my_other_qgis_project.qgs?’))
print project.fileName

u’/home/user/projects/my_other_qgis_project.qgs’

In case you need to make some modifications to the project (for example add or remove some layers)
and save your changes, you can call the write() method of your project instance. The write () method
also accepts an optional QFileInfo that allows you to specify a path where the project will be saved:

# Save the project to the same

project.write()

# ... or to a new file
project.write(QFileInfo(’/home/user/projects/my_new_qgis_project.qgs’))

Both read() and write() funtions return a boolean value that you can use to check if the operation
was successful.
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lnaBa 3

3arpy3ka c/noéB

JlaBaiiTe 3arpy3uM HECKOJBKO cJ0éB ¢ ganubiMu. B QGIS ciom menmstcs HA BEKTOPHBIE W PACTPOBBIE.
Kpowme toro, cyriecrByioT 1moIb30BATEIBCKIE TUIBL CJI0EB, HO UX OOCY2K/I€HUE BBIXOJHWT 33 PAMKHU ITOM
KHUI'U.

3.1 BekTopHble cnou

To load a vector layer, specify layer’s data source identifier, name for the layer and provider’s name:

layer = QgsVectorLayer(data_source, layer_name, provider_name)
if not layer.isValid():
print "Layer failed to load!"

W enTudukarop MCTOYHUKA JAHHBIX ITO CTPOKA, CrienuduIHas [JIsi KaXKJI0r0 MpOBaiigepa BEKTOPHBIX
JaHubX. VIMsi c10si HCIOIB3YeTCs B BUJZKETE CIUCKa CJ106B. HeoOX0IMMO TpOBEpATh YCHEITHO JIH 3aBep-
IIAJIACH 3arpy3Ka cyiosg wid HeT. B ciydae Kakux-an00 ommbOK BO3BPAIIAETCS HEIPABUIbHDBIH OOHEKT.

The quickest way to open and display a vector layer in QGIS is the addVectorLayer function of the
QgisInterface:

layer = iface.addVectorLayer("/path/to/shapefile/file.shp", "layer_name_you_like", "ogr")
if not layer:
print "Layer failed to load!"

This creates a new layer and adds it to the map layer registry (making it appear in the layer list) in one
step. The function returns the layer instance or None if the layer couldn’t be loaded.

Huxxe nmokasano kak IIOJIYyYUTb JOCTYII K PA3JIUYIHBIM UCTOYHUKAM JAaHHDBIX HUCIIOJIb3Yyd HpOBafI,Hepr BEK-
TOPHBIX JAaHHBIX!:

e OGR library (shapefiles and many other file formats) — data source is the path to the file

vlayer = QgsVectorLayer("/path/to/shapefile/file.shp", "layer_name_you_like", "ogr")

o PostGIS database — data source is a string with all information needed to create a connection to
PostgreSQL database. QgsDataSourceURI class can generate this string for you. Note that QGIS
has to be compiled with Postgres support, otherwise this provider isn’t available.

uri = QgsDataSourceURI ()

# set host name, port, database name, username and password
uri.setConnection("localhost", "5432", "dbname", "johny", "xxx")
# set database schema, table name, geometry column and optionally
# subset (WHERE clause)

uri.setDataSource("public", "roads", "the_geom", "cityid = 2643")

vlayer = QgsVectorLayer(uri.uri(), "layer_name_you_like", "postgres")
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e CSV or other delimited text files — to open a file with a semicolon as a delimiter, with field “x” for
x-coordinate and field “y” with y-coordinate you would use something like this

uri = "/some/path/file.csv?delimiter=//s&xField=//s&yField=/s" 7 (";", "x", "y")
vlayer = QgsVectorLayer(uri, "layer_name_you_like", "delimitedtext")

Note: from QGIS version 1.7 the provider string is structured as a URL, so the path must be
prefixed with file://. Also it allows WKT (well known text) formatted geometries as an alternative

to “x” and “y” fields, and allows the coordinate reference system to be specified. For example

uri = "file:///some/path/file.csv?delimiter=//s &crs=epsg:4723&wktField=/s" % (";", "shape")

o GPX files — the “gpx” data provider reads tracks, routes and waypoints from gpx files. To open a
file, the type (track/route/waypoint) needs to be specified as part of the url

uri = "path/to/gpx/file.gpx?type=track"
vlayer = QgsVectorLayer(uri, "layer_name_you_like", "gpx')

e SpatiaLite database — supported from QGIS v1.1. Similarly to PostGIS databases,
QgsDataSourceURI can be used for generation of data source identifier

uri = QgsDataSourceURI()
uri.setDatabase(’/home/martin/test-2.3.sqlite’)
schema = 7’

table = ’Towns’

geom_column = ’Geometry’
uri.setDataSource(schema, table, geom_column)

display_name = ’Towns’
vlayer = QgsVectorLayer(uri.uri(), display_name, ’spatialite’)

o MySQL WKB-based geometries, through OGR — data source is the connection string to the table

uri = "MySQL:dbname,host=localhost,port=3306,user=root,password=xxx|layername=my_table"
vlayer = QgsVectorLayer( uri, "my_table", "ogr" )

o WES connection:. the connection is defined with a URI and using the WFS provider

uri = "http://localhost:8080/geoserver/wfs?srsname=EPSG:23030&typename=union&version=1.0.0&request=GetFeat
vlayer = QgsVectorLayer ("my_wfs_layer", "WFS")

The uri can be created using the standard urllib library.

params = {
’service’: ’WFS’,
’version’: °1.0.07,
’request’: ’GetFeature’,
’typename’: ’union’,
’srsname’: "EPSG:23030"
}
uri = ’http://localhost:8080/geoserver/wfs?’ + urllib.unquote(urllib.urlencode (params))

3.2 PactpoBbie cnon

For accessing raster files, GDAL library is used. It supports a wide range of file formats. In case you have
troubles with opening some files, check whether your GDAL has support for the particular format (not
all formats are available by default). To load a raster from a file, specify its file name and base name

fileName = "/path/to/raster/file.tif"
fileInfo = QFileInfo(fileName)

baseName = fileInfo.baseName ()

rlayer = QgsRasterLayer(fileName, baseName)
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if not rlayer.isValid():
print "Layer failed to load!"

Similarly to vector layers, raster layers can be loaded using the addRasterLayer function of the
QgisInterface:

iface.addRasterLayer ("/path/to/raster/file.tif", "layer_name_you_like")
This creates a new layer and adds it to the map layer registry (making it appear in the layer list) in one
step.
Raster layers can also be created from a WCS service.

layer_name = ’modis’

uri = QgsDataSourceURI()

uri.setParam(’url’, ’http://demo.mapserver.org/cgi-bin/wcs’)
uri.setParam("identifier", layer_name)

rlayer = QgsRasterLayer(str(uri.encodedUri()), ’my_wcs_layer’, ’wcs’)

detailed URI settings can be found in provider documentation

Alternatively you can load a raster layer from WMS server. However currently it’s not possible to access
GetCapabilities response from API — you have to know what layers you want

urlWithParams = ’url=http://wms.jpl.nasa.gov/wms.cgi&layers=global_mosaic&styles=pseudo&format=image/jpeglcrs=E
rlayer = (QgsRasterLayer(urlWithParams, ’some layer name’, ’wms’)
if not rlayer.isValid():

print "Layer failed to load!"

3.3 Cnucok csioéB KapThbl

Eciu BBl XOTHTE MCMOIB30BATH OTKPBITHIE CJIOU TPW OTPUCOBKE KAPTHI — HE 3a0yIbTe TO0OABUTH WX K
CIUCKY CJI0EB KapThl. CIUCOK CJI0EB KapThl CTAHET WX BJIAJENBIEM, a MOJYYUTh JOCTYII K HUM MOXKHO
Oymer 3 Ja1000# JaCTH MPUIOKEHHs 110 YHHKATLHOMY uAeHTHduKaTopy. IIpn yaaaeHun caost u3 CIucKa
CII0EB KapThl, TPOUCXOIUT €r0 YHUITOKEHUE.

Adding a layer to the registry

QgsMapLayerRegistry.instance() .addMapLayer (layer)

Layers are destroyed automatically on exit, however if you want to delete the layer explicitly, use

QgsMapLayerRegistry.instance () .removeMapLayer (layer_id)

For a list of loaded layers and layer ids, use

QgsMapLayerRegistry.instance() .mapLayers ()

TODO: More about map layer registry?

3.3. Cnucok cnoés kapthbi 9
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Masa 4

PabGora c pacTtposbimu cnosimun

DTOT pazes OMUCHIBAET PA3IUYIHBIE AEHCTBUS, KOTOPbIE MOYKHO BBIMOTHATH ¢ PACTPOBBIMHA CIIOSIMHU.

4.1 Nudopmayus o cnoe

A raster layer consists of one or more raster bands — it is referred to as either single band or multi
band raster. One band represents a matrix of values. Usual color image (e.g. aerial photo) is a raster
consisting of red, blue and green band. Single band layers typically represent either continuous variables
(e.g. elevation) or discrete variables (e.g. land use). In some cases, a raster layer comes with a palette
and raster values refer to colors stored in the palette:

rlayer.width(), rlayer.height()

(812, 301)

rlayer.extent ()

<qgis._core.QgsRectangle object at 0x000000000F8A2048>
rlayer.extent () .toString()

u’12.095833,48.552777 : 18.863888,51.056944°
rlayer.rasterType ()

2 # 0 = GrayOrUndefined (single band), 1 = Palette (single band), 2 = Multiband
rlayer.bandCount ()

3

rlayer.metadata()

u’<p class="glossy">Driver:</p>...°
rlayer.hasPyramids ()

False

4.2 Drawing Style

When a raster layer is loaded, it gets a default drawing style based on its type. It can be altered either
in raster layer properties or programmatically. The following drawing styles exist:

Index | Constant: Comment
QgsRasterLater.X

1 SingleBandGray Single band image drawn as a range of gray colors

2 SingleBandPseudoColor Single band image drawn using a pseudocolor algorithm

3 PalettedColor “Palette” image drawn using color table

4 PalettedSingleBandGray | “Palette” layer drawn in gray scale

5 PalettedSingleBandPseudgCatette” layer drawn using a pseudocolor algorithm

7 MultiBandSingleBandGray Layer containing 2 or more bands, but a single band drawn as a
range of gray colors

8 MultiBandSingleBandPseudb@ydorcontaining 2 or more bands, but a single band drawn using
a pseudocolor algorithm

9 MultiBandColor Layer containing 2 or more bands, mapped to RGB color space.

11
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To query the current drawing style:

rlayer.renderer() .type()
u’singlebandpseudocolor’

OHOKaHAJIbHBIE PACTPOBBIE CJIOU MOIYT OTOOpasKaThCs JMOO B OTTEHKAX CEpOro (MaJible 3HAYEHUS —
4yepHblil, 6oJIbINe 3HaueHus — O€JIblil) WU C UCIOJIH30BAHUEM IICEBIOIBETA, KOIJa OJMHAKOBBIM 3HAYE-
HUSM TPHUCBaMBaeTCs cBO# 1mBer. Kpome Toro, omHOKaHAIBHBIE PACTPBI MOTYT OTOOPAXKATHCSA C MCIOJb-
30BaHuEM HAJUTPLL. 1Ipn oTOOparkKeHnn MHOMOKAHAIBHBIX CJI0EB OOBIYHO yCTAHABIUBAETCSI COOTBETCTBHUE
Mex Iy KaHajamu u nperamu npocrpancrBa RGB. Emé onun cnocod — ucmoan30BaHme OIHOTO KAHAJA,
JJ1s1 OTPUCOBKM B OTTEHKAX CEPOTO WJIM B TICEBJIOIIBETE.

B caexyromux pasziesiax onmcaHO Kak y3HATh M M3MEHHTH CTUJIb OTOOparkeHus ciosi. Ilocsie Toro, xak
U3MEHEHUsI BHECEHBI, TOTpebyercs 0OHOBUTH KapTy, cM. O0Ho8AEHUE CA0ES.

TODO: contrast enhancements, transparency (no data), user defined min/max, band statistics

4.2.1 OpHokaHanbHbIE pacTpbl

They are rendered in gray colors by default. To change the drawing style to pseudocolor:

# Check the renderer

rlayer.renderer() .type()

u’singlebandgray’
rlayer.setDrawingStyle("SingleBandPseudoColor")

# The renderer is mow changed

rlayer.renderer() .type()

u’singlebandpseudocolor’

# Set a color ramp hader function

shader_func = QgsColorRampShader ()

rlayer.renderer () .shader () . setRasterShaderFunction(shader_func)

The PseudoColorShader is a basic shader that highlights low values in blue and high values in red.
There is also ColorRampShader which maps the colors as specified by its color map. It has three modes
of interpolation of values:

e linear (INTERPOLATED): resulting color is linearly interpolated from the color map entries above
and below the actual pixel value

e discrete (DISCRETE): color is used from the color map entry with equal or higher value

e rounbiii (EXACT): uBera HE UHTEPIOJUPYIOTCs, OTOOPAKAIOTCH TOJLKO LHUKCEId CO 3HAYCHUSIMH,
PaBHBIMU 3HAUEHUSAM IIBETOBON KapThI

To set an interpolated color ramp shader ranging from green to yellow color (for pixel values from 0 to
255):

rlayer.renderer() .shader () . setRasterShaderFunction(QgsColorRampShader ())

1st = [QgsColorRampShader.ColorRampItem(0, QColor(0, 255, 0)), \
QgsColorRampShader.ColorRampItem(255, QColor (255, 255 ,0))]

fcn = rlayer.renderer () .shader() .rasterShaderFunction()

fcn.setColorRampType (QgsColorRampShader . INTERPOLATED)

fcn.setColorRampItemList (1st)

To return back to default gray levels, use:

rlayer.setDrawingStyle (’SingleBandGray’)

4.2.2 MHorokaHanbHble pacTpbl

By default, QGIS maps the first three bands to red, green and blue values to create a color image (this is
the MultiBandColor drawing style. In some cases you might want to override these setting. The following
code interchanges red band (1) and green band (2):

12 Fnasa 4. Paborta c pacTtposbiMu crnosimu
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rlayer.setDrawingStyle (’MultiBandColor?)
rlayer.renderer() .setGreenBand (1)
rlayer.setRedBand (2)

4.3 OOHOB1I€HME C/0EB

If you do change layer symbology and would like ensure that the changes are immediately visible to the
user, call these methods

if hasattr(layer, "setCacheImage"):
layer.setCacheImage (None)
layer.triggerRepaint ()

IlepBas KoHCTpYKUUs HyXKHA JJjis TOrO, 4TOObL yOEAUTHCs, YTO IPH KCIOJIb30BAHUU Kella OTPUCOBKH
KEMMPOBAHHBIE M300parKeHUsT OOHOBJISIEMOTO CJIOS YAAJIEHBI. DTOT (DYHKIIMOHA JOCTYIEH HAUWHAS C
QGIS 1.4, B bostee paHHUX BEPCUIX TAKOM (DYHKIMU HET — MOITOMY, B HAYAJIE, YTOOBI OBITH YBEPEHHBIMA
B paboTocmocobHOoCTH KOma BO Beex Bepcusax QGIS, BoimosHsgeTCSt TTPOBEPKA HA CYIIECTBOBAHUE METOIA.

Bropast KOHCTPYKIUS BBI3BIBAET CUT'HAJ, KOTOPbI 3ACTABJISIET BCE KAPTHI, COIEPIKAIIUE CJIOH, BHIIIOIHUTH
[1EPEPUCOBKY.

With WMS raster layers, these commands do not work. In this case, you have to do it explicitly

layer.dataProvider () .reloadData()
layer.triggerRepaint ()

In case you have changed layer symbology (see sections about raster and vector layers on how to do
that), you might want to force QGIS to update the layer symbology in the layer list (legend) widget.
This can be done as follows (iface is an instance of QgisInterface)

iface.legendInterface() .refreshLayerSymbology(layer)

4.4 Tlony4eHune 3HAYeHUN

To do a query on value of bands of raster layer at some specified point

ident = rlayer.dataProvider().identify(QgsPoint(15.30, 40.98), \
QgsRaster.IdentifyFormatValue)

if ident.isValid():
print ident.results()

The results method in this case returns a dictionary, with band indices as keys, and band values as
values.

{1: 17, 2: 220}

4.3. O6HoBNeHue cnoés 13
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Mnasa D

PaboTa c BeKTOpHbIMU CnosiMu

DTOoT pa3aesl OIIUChIBAET PA3THYIHBIC ,ILefICTBHH, KOTOPbIE€ MO2KHO BBIIIOJTHATH C BEKTOPDHBIMHA CJIOAMH.

5.1 Retrieving informations about attributes

You can retrieve informations about the fields associated with a vector layer by calling pendingFields ()
on a QgsVectorLayer instance:

# "layer" is a {gsVectorLayer instance
for field in layer.pendingFields():
print field.name(), field.typeName()

5.2 Selecting features

In QGIS desktop, features can be selected in different ways, the user can click on a feature, draw a
rectangle on the map canvas or use an expression filter. Selected fatures are normally higlighted in a
different color (default is yellow) to draw user’s attention on the selection. Sometimes can be useful to
programmatically select features or to change the default color.

To change the selection color you can use setSelectionColor() method of QgsMapCanvas as shown in
the following example:

iface.mapCanvas () .setSelectionColor( QColor("red") )

To add add features to the selected features list for a given layer, you can call setSelectedFeatures()
passing to it the list of features IDs:

# Get the active layer (must be a wector layer)
layer = iface.activeLayer()

# Get the first feature from the layer

feature = layer.getFeatures() .next()

# Add this features to the selected list
layer.setSelectedFeatures ([feature.id()])

To clear the selection, just pass an empty list:

layer.setSelectedFeatures([])

5.3 O6xoa 06bEKTOB BEKTOPHOro CJ0si

Tterating over the features in a vector layer is one of the most common tasks. Below is an example of
the simple basic code to perform this task and showing some information about each feature. the layer

15
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variable is assumed to have a QgsVectorLayer object

iter = layer.getFeatures()
for feature in iter:
# retrieve every feature with its geometry and attributes
# fetch geometry
geom = feature.geometry()
print "Feature ID %d: " } feature.id()

# show some information about the feature
if geom.type() == QGis.Point:

x = geom.asPoint ()

print "Point: " + str(x)
elif geom.type() == QGis.Line:

x = geom.asPolyline()

print "Line: %d points" 7 len(x)
elif geom.type() == QGis.Polygon:

x = geom.asPolygon()

numPts = 0

for ring in x:

numPts += len(ring)

print "Polygon: %d rings with /d points" % (len(x), numPts)
else:

print "Unknown"

# fetch attributes
attrs = feature.attributes()

# attrs is a list. It contains all the attribute values of this feature
print attrs

5.3.1 Accessing attributes

Attributes can be referred to by their name.

print feature[’name’]

Alternatively, attributes can be referred to by index. This is will be a bit faster than using the name.
For example, to get the first attribute:

print feature[0]

5.3.2 lterating over selected features

if you only need selected features, you can use the selectedFeatures() method from vector layer:

selection = layer.selectedFeatures()
print len(selection)
for feature in selection:
# do whatever you need with the feature

Another option is the Processing features() method:

import processing
features = processing.features(layer)
for feature in features:
# do whatever you need with the feature

By default, this will iterate over all the features in the layer, in case there is no selection, or over the
selected features otherwise. Note that this behavior can be changed in the Processing options to ignore
selections.
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5.3.3 lterating over a subset of features

If you want to iterate over a given subset of features in a layer, such as those within a given area, you
have to add a QgsFeatureRequest object to the getFeatures() call. Here’s an example

request = (gsFeatureRequest ()

request.setFilterRect (areaOf Interest)

for feature in layer.getFeatures(request):
# do whatever you need with the feature

If you need an attribute-based filter instead (or in addition) of a spatial one like shown in the example
above, you can build an QgsExpression object and pass it to the QgsFeatureRequest constructor. Here’s
an example

# The exzpression will filter the features where the field "location_name' contains
# the word "Lake" (case insensitive)

exp = QgsExpression(’location_name ILIKE \’JLake}\’’)

request = (gsFeatureRequest (exp)

The request can be used to define the data retrieved for each feature, so the iterator returns all features,
but returns partial data for each of them.

# Only return selected fields

request.setSubset0fAttributes([0,2])

# More user friendly version

request.setSubset0fAttributes ([’name’,’id’],layer.pendingFields())
# Don’t return geometry objects

request.setFlags (QgsFeatureRequest.NoGeometry)

Coset: If you only need a subset of the attributes or you don’t need the geometry informations, you
can significantly increase the speed of the features request by using QgsFeatureRequest.NoGeometry

flag or specifying a subset of attributes (possibly empty) like shown in the example above.

5.4 PepakTupoBaHne BEKTOPHbIX CJI0EB

Most vector data providers support editing of layer data. Sometimes they support just a subset of possible
editing actions. Use the capabilities() function to find out what set of functionality is supported

caps = layer.dataProvider().capabilities()
By using any of the following methods for vector layer editing, the changes are directly committed to

the underlying data store (a file, database etc). In case you would like to do only temporary changes,
skip to the next section that explains how to do modifications with editing buffer.

IIpumeuanune: If you are working inside QGIS (either from the console or from a plugin), it might be
necessary to force a redraw of the map canvas in order to see the changes you’ve done to the geometry,

to the style or to the attributes:

# If caching ts enabled, a simple canvas rTefresh might not be sufficient
# to trigger a redraw and you must clear the cached image for the layer
if iface.mapCanvas() .isCachingEnabled():

layer.setCacheImage (None)
else:

iface.mapCanvas () .refresh()

5.4. PepakTupoBaHune BEKTOPHbIX C/10€B 17
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5.4.1 OobGasneHne obbeKTOB

Create some QgsFeature instances and pass a list of them to provider’s addFeatures() method. It will
return two values: result (true/false) and list of added features (their ID is set by the data store)

if caps & (QgsVectorDataProvider.AddFeatures:
feat = QgsFeature()
feat.addAttribute (0, ’hello’)
feat.setGeometry (QgsGeometry.fromPoint (QgsPoint (123, 456)))
(res, outFeats) = layer.dataProvider() .addFeatures([feat])

5.4.2 YananeHne o0beKTOB

To delete some features, just provide a list of their feature IDs

if caps & (QgsVectorDataProvider.DeleteFeatures:
res = layer.dataProvider().deleteFeatures([5, 10])

5.4.3 N3meHeHune ob6bekToB

It is possible to either change feature’s geometry or to change some attributes. The following example
first changes values of attributes with index 0 and 1, then it changes the feature’s geometry

fid = 100 # ID of the feature we will modify

if caps & (QgsVectorDataProvider.ChangeAttributeValues:
attrs = { 0 : "hello", 1 : 123 }
layer.dataProvider() .changeAttributeValues ({ fid : attrs })

if caps & QgsVectorDataProvider.ChangeGeometries:
geom = QgsGeometry.fromPoint (QgsPoint(111,222))
layer.dataProvider() .changeGeometryValues({ fid : geom })

Cosgert: If you only need to change geometries, you might consider using the QgsVectorLayerEditUtils
which provides some of useful methods to edit geometries (translate, insert or move vertex etc.)

5.4.4 [OobaBneHue u yganeHue nonei
To add fields (attributes), you need to specify a list of field definitions. For deletion of fields just provide
a list of field indexes.

if caps & QgsVectorDataProvider.AddAttributes:
res = layer.dataProvider () .addAttributes([QgsField("mytext", QVariant.String), QgsField("myint", QVariant.I:

if caps & QgsVectorDataProvider.DeleteAttributes:
res = layer.dataProvider () .deleteAttributes([0])

After adding or removing fields in the data provider the layer’s fields need to be updated because the
changes are not automatically propagated.

layer.updateFields()
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5.5 PepaktupoBaHue BEKTOPHbIX CJI0EB C Ucnonb3oBaHuem byde-
pa n3ameHeHun

Ilpu pemaxkTupoBanum BeKTOPHBIX mMAaHHBIX B QGIS, cHauama HEOOXOZMMO MEPEBECTH COOTBETCTBYIIHIL
CJION B PEXKUM DEIAKTUPOBAHMUSI, 3aT€M BHECTH M3MEHEHUs U, HaKOHEl, 3a(bUKCUPOBATH (MM OTMEHUTD )
T u3MeHeHus. Bce cuenanabie m3MEHeHNsT He IPUMEHSIIOTCS /10 TeX TIOpP, TOKA BbI UX He 3adUKCUpyeTe
— oHu xpansaTcsa B Oydepe u3Mmenenuii cinos. JJaHHy0 BO3MOXKHOCTH MOXKHO HCIOJb30BATH U IPOIPAMMHO
— 9TO BCEro JMIlb JPYTroil Cocod peJakTUPOBAHUS BEKTOPHBIX CJIOEB, JAOMOJHSIONIUN HPAMOM JOCTYII
K mpoBaiizepy. Vcmonp3oBaTh 3TOT (DYHKIMOHAJ CTOUT TOT/IA, KOTIA MOJH30BATENI0 MPEI0CTABIISIOTCS
rpaduuecKkne WHCTPYMEHTHI PEJIAKTHPOBAHUS, YTOOBI OH MOT' DENIUTh KOorja (bUKCHPOBATH/OTMEHSTH
U3MEHEHHsI, & TaKKe MOl HCIOJIb30BaTh MHCTPYMEHTHI MOBTOpa,/oTMeHbl. IIpu dwukcanmn m3meHeHwit,
BCce nMeroruecs B Oydepe omeparuu OyayT mepegaHbl MpoBaiaepy.

To find out whether a layer is in editing mode, use isEditing() — the editing functions work only when
the editing mode is turned on. Usage of editing functions

# add two features (QgsFeature instances)
layer.addFeatures([featl,feat2])

# delete a feature with specified ID
layer.deleteFeature(fid)

# set new geometry ((QgsGeometry instance) for a feature
layer.changeGeometry(fid, geometry)

# update an attribute with given field index (int) to given value (QVariant)
layer.changeAttributeValue (fid, fieldIndex, value)

# add new field

layer.addAttribute (QgsField("mytext", QVariant.String))
# remove a field

layer.deleteAttribute (fieldIndex)

In order to make undo/redo work properly, the above mentioned calls have to be wrapped into undo
commands. (If you do not care about undo/redo and want to have the changes stored immediately, then
you will have easier work by editing with data provider.) How to use the undo functionality

layer.beginEditCommand ("Feature triangulation")
# ... call layer’s editing methods ...

if problem_occurred:
layer.destroyEditCommand ()
return

# ... more editing ...

layer.endEditCommand ()

The beginEditCommand () will create an internal “active” command and will record subsequent changes
in vector layer. With the call to endEditCommand() the command is pushed onto the undo stack and
the user will be able to undo/redo it from GUI. In case something went wrong while doing the changes,
the destroyEditCommand () method will remove the command and rollback all changes done while this
command was active.

To start editing mode, there is startEditing() method, to stop editing there are commitChanges() and
rollback() — however normally you should not need these methods and leave this functionality to be
triggered by the user.
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5.6 Vcnonb3oBaHue NpPOCTPAHCTBEHHOro MHAEKca

Spatial indexes can dramatically improve the performance of your code if you need to do frequent queries
to a vector layer. Imagine, for instance, that you are writing an interpolation algorithm, and that for a
given location you need to know the 10 closest points from a points layer, in order to use those point
for calculating the interpolated value. Without a spatial index, the only way for QGIS to find those 10
points is to compute the distance from each and every point to the specified location and then compare
those distances. This can be a very time consuming task, especially if it needs to be repeated for several
locations. If a spatial index exists for the layer, the operation is much more effective.

Think of a layer without a spatial index as a telephone book in which telephone numbers are not ordered
or indexed. The only way to find the telephone number of a given person is to read from the beginning
until you find it.

Spatial indexes are not created by default for a QGIS vector layer, but you can create them easily. This
is what you have to do.

1. create spatial index — the following code creates an empty index
index = QgsSpatiallndex()

2. add features to index — index takes QgsFeature object and adds it to the internal data structure.
You can create the object manually or use one from previous call to provider’s nextFeature ()

index.insertFeature (feat)

3. once spatial index is filled with some values, you can do some queries

# returns array of feature IDs of five nearest features
nearest = index.nearestNeighbor(QgsPoint(25.4, 12.7), 5)

# returns array of IDs of features which intersect the rectangle
intersect = index.intersects(QgsRectangle(22.5, 15.3, 23.1, 17.2))

5.7 3anuncb BeKTOpHbIX CNOEB

st 3amncy BEKTOPHBIX JAHHBIX HA INUCK CIYKHUT Kijacc QgsVectorFileWriter. On mo3BossieT co3na-
Barb BeKTOpHbIE (ailsbl B a000M, nogaepxkusaeMom OGR, dopmare (shape-daitnb, GeoJSON, KML u
Jpyrue).

CymecrByer aBa criocoba 3ammucarTh BEKTOPHBIE JaHHbIE B (Daili:

e from an instance of QgsVectorLayer

error = QgsVectorFileWriter.writeAsVectorFormat(layer, "my_shapes.shp", "CP1250", None, "ESRI Shapefile')

if error == QgsVectorFileWriter.NoError:
print "success!"

error = QgsVectorFileWriter.writeAsVectorFormat(layer, "my_json.json", "utf-8", None, "GeoJSON")
if error == QgsVectorFileWriter.NoError:
print "success again!"

The third parameter specifies output text encoding. Only some drivers need this for correct
operation - shapefiles are one of those — however in case you are not using international characters
you do not have to care much about the encoding. The fourth parameter that we left as None may
specify destination CRS — if a valid instance of QgsCoordinateReferenceSystem is passed, the
layer is transformed to that CRS.

For valid driver names please consult the supported formats by OGR — you should pass the value
in the “Code” column as the driver name. Optionally you can set whether to export only selected
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features, pass further driver-specific options for creation or tell the writer not to create attributes
— look into the documentation for full syntax.

e directly from features

# define fields for feature attributes. A list of (gsField objects is needed
fields = [QgsField("first", QVariant.Int),

R OH R R R R R R
N WD~

6.

QgsField("second", QVariant.String)]

create an instance of vector file writer, which will create the vector file.
Arguments:
. path to new file (will fail if exists already)

encoding of the attributes

. freld map
. geometry type - from WKBTYPE enum

layer’s spatial reference (instance of
@gsCoordinateReferenceSystem) - optional
driver name for the output file

writer = QgsVectorFileWriter("my_shapes.shp", "CP1250", fields, QGis.WKBPoint, None, "ESRI Shapefile')

if writer.hasError() != QgsVectorFileWriter.NoError:

print "Error when creating shapefile: ", writer.hasError()

# add a feature

fet = QgsFeature()
fet.setGeometry(QgsGeometry.fromPoint (QgsPoint (10,10)))
fet.setAttributes([1, "text"])

writer.addFeature (fet)

# delete the writer to flush features to disk (optional)
del writer

5.8 Memory npoBaiigep

Memory npoBaiiiep B OCHOBHOM IIP€/IHA3HAYEH /15l UCIIOJIb30BaHNs Pa3paboTdukaMu PacUIuPEHUN UiIu
CTOPOHHUX TPHUJIOKEHW. JTOT MPOBaliIep HE XPAHUT JaHHBIE HA JUCKE, 9TO MO3BOJAT pa3pabOTInKaM
HCIIOJIb30BATh €r0 B Ka4eCTBE OBICTPOTO XPAHWJINIIG, [IJIi BDEMEHHBIX CJIOEB.

IIpoBaiinep momiep:KUBaeT CTPOKOBBIE U IEJIOYUCTEHHBIE MOJIsA, & TAKZKE TOJs C TJIABAIOIIEH 3amaTon.

Memory mpoBaiizep MOMUMO BCETO IMPOYEro MOIAEPKUBAECT U IMPOCTPAHCTBEHHOE WHIEKCUPOBAHUE, IIPO-
CTPAHCTBEHHBIN WHIEKC MOYKHO CO3/IaTh BBI30BAB (DYHKIMIO createSpatialIndex () mposaiigepa. [locae
CO3IAHMS TTPOCTPAHCTBEHHOIO WHIEKCA 00X0I OOBEKTOB B IMpeesaax HeOOJbINoil obsacTi craHeT Oojee
ObIcTpBIM (OCKOJIBKY Obpatienue OyJer uATH TOJBKO K 00beKTaM, MONaJAM0NUM B 3aJaHHBIA IPAMO-

YTOJIbHUK).

Memory posaiizep Oy/ieT UCII0/Ib30BATHC €CJIM B KadecTBe uaeHTudUKATOPa 1IPOoBaiijiepa 1Ipy BbI30BeE
KOHCTPYKTOpa QgsVectorLayer ykazana CTpoka 'memory".

B koncrpykTop Takxke nepemaercs URI, ommchiBaromiuii TeOMETpUIo CJI0s, 9TO MOXKeET ObITh: "Point",
"LineString", "Polygon", "MultiPoint", "MultiLineString" wm "MultiPolygon".

The URI can also specify the coordinate reference system, fields, and indexing of the memory provider
in the URI. The syntax is:

crs=definition 3amaer ucmnosb3yemyo cucremy kKoopauHar, definition moxker mpuwHEUMATH 1000 BU,
coBMecTHMBIH ¢ QgsCoordinateReferenceSystem. createFromString()

index—=yes Oupe/enser Gyaer i TPOBAIEP UCIOIb30BATH IPOCTPAHCTBEHHBIN HHIEKC

field=name:type(length,precision) 3amaer arpnubyTsr ciosi. Kakapiit arpnOyT nMeer uMsi u, OO0~
HAJIBHO, THUT (I[€JI0€ YHCJII0, BEIIECTBEHHOE YUC/IO WU CTPOKA), IJIMHY U TOYHOCTH. TaKuX OMUCAHWIM
MOXKET OBITh HECKOJIBKO.
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The following example of a URI incorporates all these options

"Point?crs=epsg:4326&field=id:integer&field=name:string(20)&index=yes"

The following example code illustrates creating and populating a memory provider

# create layer
vl = QgsVectorLayer("Point", "temporary_points", "memory")
pr = vl.dataProvider()

# add fields
pr.addAttributes([QgsField("'name", QVariant.String),
QgsField("age", QVariant.Int),
QgsField("size", QVariant.Double)])
vl.updateFields() # tell the wvector layer to fetch changes from the provider

# add a feature

fet = QgsFeature()
fet.setGeometry(QgsGeometry. fromPoint (QgsPoint (10,10)))
fet.setAttributes(["Johny", 2, 0.3])
pr.addFeatures([fet])

# update layer’s extent when new features have been added
# because change of extent in provider ts mot propagated to the layer
vl.updateExtents ()

Finally, let’s check whether everything went well

# show some stats
print "fields:", len(pr.fields())

print "features:", pr.featureCount ()
e = layer.extent()
print "extent:", e.xMiniminum(), e.yMinimum(), e.xMaximum(), e.yMaximum()

# iterate over features
f = QgsFeature()
features = vl.getFeatures()
for £ in features:
print "F:", f.id(), f.attributes(), f.geometry().asPoint()

5.9 BHewHunii BuA (CMMBOINKA) BEKTOPHbIX C/10EB

IIpu oTprCcoBKE BEKTOPHOIO CJIOsI, BHEITHUH BUI JAHHBIX ONPEIE/ISeTCS PEHAEPOM 1 CUMBOJIAMU, aC-
COLMUPOBAHHBLIMU €O cjioeM. CHMBOJIBL 3TO KJIACCHI, 3aHUMAIOIIMECS OTPUCOBKOM BU3yaJIbHOI'O IIPEICTaB-
JIeHUsT OOBEKTOB, & PEHIEP OTEPEeIesIsieT KAKOH CUMBOJI OyIeT MCIOIb30BAH IS OTAEILHOTO OOHEKTA.

The renderer for a given layer can obtained as shown below:

renderer = layer.rendererV2()

And with that reference, let us explore it a bit

print "Type:", rendererV2.type()

B oubanoreke ssapa QGIS peann3oBaHo HECKOJIHKO PEHIEPOB:

Tun Knacc Onucatue

singleSymbol | QgsSingleSymbolRendernetlihncoBbiBaeT Bce 0OHEKTHI OTHUM U TeM yKe CHMBOJIOM
categorizedSymigdCategorizedSymbolRefligrendi®iBaeT 00bEKTHI, NCIOJIb3Ys PA3HbIE CUMBOJIBI I
KazKJI0i KaTeropun
graduatedSymgsGraduatedSymbolRend &g ®BbiBaeT OOBEKTHI, HCIOJIb3YsT PA3HBIE CUMBOJIBI JJIs
KaxKJIOro Iralla30Ha 3HadYeHuit
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There might be also some custom renderer types, so never make an assumption there are just these types.
You can query QgsRendererV2Registry singleton to find out currently available renderers:

QgsRendererV2Registry.instance() .renderersList ()
# Prints:

[u’singleSymbol’,

u’categorizedSymbol’,

u’graduatedSymbol’,

u’RuleRenderer’,

u’pointDisplacement’,
u’invertedPolygonRenderer’,

u’heatmapRenderer’]

It is possible to obtain a dump of a renderer contents in text form — can be useful for debugging

print rendererV2.dump()

5.9.1 Single Symbol Renderer

TlomyunTh CUMBOJI, UCITOIB3YEMBIil /711 OTPUCOBKH, MOYKHO BBI3BaB MeTOT symbol (), a /1JIst ero n3MeHeHust
CIIyKuUT Meroj setSymbol () (an/IMeanHe asa numrymx #a C4+: peHzep CTAHOBUTCS BJIAIE/IBIIEM
CHMBOJIA).

You can change the symbol used by a particular vector layer by calling setSymbol () passing an instance
of the appropriate symbol instance. Symbols for point, line and polygon layers can be created by calling
the createSimple() function of the corresponding classes QgsMarkerSymbolV2, QgsLineSymbolV2 and
QgsFillSymbolV2.

The dictionary passed to createSimple() sets the style properties of the symbol.

For example you can change the symbol used by a particular point layer by calling setSymbol() passing
an instance of a QgsMarkerSymbolV2 as in the following code example:

symbol = QgsMarkerSymbolV2.createSimple({’name’: ’square’, ’color’: ’red’})
layer.rendererV2() .setSymbol (symbol)

name indicates the shape of the marker, and can be any of the following;:
e circle
e square
e rectangle
e diamond
e pentagon
e triangle
e equilateral_triangle
e star
e regular_star
® arrow

e filled_arrowhead

5.9.2 Categorized Symbol Renderer

V3HaTh ¥ 33aTh MM0JIe ATPUOYTUBHOI TAOIUIIBI, UCIOIB3YEMOE JIs KJIACCHMDUKAIMI MOYXKHO [IPU TOMOIIH
Meron0B classAttribute() u setClassAttribute() coorBeTCTBEHHO.

To get a list of categories
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for cat in rendererV2.categories():
print "/s: B " % (cat.value().toString(), cat.label(), str(cat.symbol()))

3nech value() — BeauumMHA, UCHOJL3YEMas IJId pa3ieeHns Kareropuii, label () — ommcanue KaTero-
) )
pun, a meTosn symbol () BO3BpaIlaeT HA3ZHAYEHBIH CHMBOJI.

Takzke peHIEp OOBIYHO COXPAHSIET OPUTHHAIBHBIA CUMBOJI U [BETOBYIO MIKAY, KOTOPBIE UCIOIH30BAIUCH
JUTS KJIACCU(DUKAIMY, TOJIY9ATh UX MOXKHO BbI3BaB MeToinl sourceColorRamp () u sourceSymbol() co-
OTBETCTBEHHO.

5.9.3 Graduated Symbol Renderer

dror penaep O4YeHb TIOXO0ZK Ha PEeHAED YHUKAJIbHBIMU 3HAYCHUAMU, OTNUCAHHBIH BbIIIIEe, HO BMECTO O/I-
HOr'O 3Ha4€HUud anI/I6yTa JJIA KJIaCCa OH OHNepupyeT Arualla30HOM 3HAYEHUN U CJIe10BAaTEJIbHO, MOXKET
HCIIOJIB30BaThCA TOJIBKO C YHCJIOBBIMA anI/I6yTaMI/I.

To find out more about ranges used in the renderer

for ran in rendererV2.ranges():
print " - : "k (C
ran.lowerValue(),
ran.upperValue(),
ran.label(),
str(ran.symbol())

Kak u B mpeapiayiem ciaydae, JOCTYIHBI METOAbI classAttribute() mas momydenuss uMeHu aTpuby-
ta Knaccudukanuu, sourceSymbol() m sourceColorRamp() 4ToObl y3HATH OPUTMHAIBHBIA CHMBOJI U
1BETOBYIO IiKasy. Kpome Toro, gomnosnurenbhbiit Mero/ mode () 1mo3BOJISeT Y3HATH KAKOH aJlOPUTM UC-
TTOTH30BAJICS TSI CO3MAHUS JUAMA30HOB: PABHBIE WHTEPBAJIBI, KBAHTUJIN WJIM 9TO-TO JIPYTOE.

If you wish to create your own graduated symbol renderer you can do so as illustrated in the example
snippet below (which creates a simple two class arrangement)

from qgis.core import *

myVectorLayer = QgsVectorLayer (myVectorPath, myName, ’ogr’)

myTargetField = ’target_field’

myRangeList = []

myOpacity = 1

# Make our first symbol and range...

myMin = 0.0

myMax = 50.0

myLabel = ’Group 1°

myColour = QtGui.QColor (’#ffee00’)

mySymboll = QgsSymbolV2.defaultSymbol (myVectorLayer.geometryType())

mySymboll.setColor (myColour)

mySymboll.setAlpha(myOpacity)

myRangel = QgsRendererRangeV2(myMin, myMax, mySymboll, myLabel)

myRangeList.append (myRange1)

#now make another symbol and range...

myMin = 50.1

myMax = 100

myLabel = ’Group 2’

myColour = QtGui.QColor (’#00eeff’)

mySymbol2 = QgsSymbolV2.defaultSymbol(
myVectorLayer.geometryType())

mySymbol2.setColor (myColour)

mySymbol2.setAlpha (myOpacity)

myRange2 = QgsRendererRangeV2(myMin, myMax, mySymbol2 myLabel)

myRangeList.append (myRange2)

myRenderer = QgsGraduatedSymbolRendererV2(’’, myRangeList)
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myRenderer.setMode (QgsGraduatedSymbolRendererV2.EqualInterval)
myRenderer.setClassAttribute (myTargetField)

myVectorLayer.setRendererV2 (myRenderer)
QgsMapLayerRegistry.instance () .addMapLayer (myVectorLayer)

5.9.4 Working with Symbols

CuMBOJIBI TIPEICTaBIIEHBI 6A30BBIM KIaccoM QgsSymbolV2 m TpeMms KJIacCaMu HACTETHUKAMU:
e (gsMarkerSymbolV2 — for point features
¢ QgsLineSymbolV2 — for line features
e QgsFillSymbolV2 — for polygon features

Kaxkplii CMUMBOJI COCTOUT U3 OJHOTO U Bojlee CUMBOJIbHBIX CJI0EB (KJ1aCcChl, yHAC/IEIOBAHHBIE OT
QgsSymbolLayerV2). Bcio paboTy mo OTPHCOBKE BBIMOJIHSIIOT CJIOM CHMBOJIA, & CUMBOJI CIY2KHUT TOJIHKO
KOHTENHEPOM JI1d HUX.

Having an instance of a symbol (e.g. from a renderer), it is possible to explore it: type() method says
whether it is a marker, line or fill symbol. There is a dump() method which returns a brief description
of the symbol. To get a list of symbol layers

for i in xrange(symbol.symbolLayerCount()):
lyr = symbol.symbolLayer (i)
print "Jd: "% (i, lyr.layerType())

V3HATH [[BET CHMBOJIA MO2KHO BBI3BAB MeTO/] color (), a uTo0br m3MeHuTh ero — setColor (). Y cuMBOIOB
THUIIA MAaPKEP MPUCYTCTBYIOT JOMOJTHUTEIbHBIE MeTObI size () u angle (), mO3BOJIAIONNE Y3HATH Pa3Mep
CAMBOJIA M YTOJI ITIOBOPOTA, a y JIMHEHHBIX CHMBOJIOB €CTh MeTosn width(), BO3Bpamarionuii TOMIIIHY
JIMHUMW.

Pa3zmep m TommmHa MO YMOTYAHUIO 33/IAI0TCA B MUJIJIUMETPAX, a YIJIbl — B TPAJIYyCaX.

Working with Symbol Layers

Kak yxke ObLIO CKa3aHO, CJIOM CHMBOJIA (HaCJ'Ie,JIHI/IKI/I QgsSymbolLayerV2) oupelesd0T BHEIIHUN BUJL
00bekToB. CyIIecTByeT HECKOJIBKO 6A30BBIX KJIACCOB CHMBOJIBHBIX CJI0EB. Kpome TOro, MOKHO CO31aBaTh
HOBBIE CHMBOJILHBIE CJIOM W TaKWM O0OpPa30M BJIMSATH HA, OTPUCOBKY OOBEKTOB B JOCTATOYHO IMMPOKUX
npeaenax. Meron layerType () onHO3HAYHO MaAeHTHMUIUPYET KIACC CHMBOJIBHOTO CJIOS — OCHOBHBIME
U JIOCTYMHBIMH 110 yMOJTYAHUIO SIBJISIOTCS cuMBOJIbHBIE cion SimpleMarker, SimpleLine u SimpleFill.

You can get a complete list of the types of symbol layers you can create for a given symbol layer class
like this

from ggis.core import QgsSymbolLayerV2Registry

myRegistry = QgsSymbolLayerV2Registry.instance ()

myMetadata = myRegistry.symbolLayerMetadata("SimpleFill")

for item in myRegistry.symbolLayersForType (QgsSymbolV2.Marker) :
print item

Output

EllipseMarker
FontMarker
SimpleMarker
SvgMarker
VectorField

Kunacc QgsSymbolLayerV2Registry ynpasisier 6a30ii BCeX JOCTYIHBIX CHMBOJIBHBIX CIIOEB.
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Tomyuurs goCcTyn K JAHHBIM CUMBOJIBHOIO CJIOsSl MOXKHO IIPU IOMOIIU MeToja properties (), KOTOPbIii
BO3BPAIIAET CJI0BAPh (Mapbl KJIIOU-3HAUECHNE) CBOMCTB, BIUAIOIIAX HA BHEMHWN BuU. CUMBOJILHBIE CJIOU
KaXKJIOr0 THUIA MMEIOT CBOH HAabOp cBOiicTB. Kpome TOro, CymiecTByoT OOINMe jis BCEX THUIIOB METOIbI
color(), size(), angle(), width() u coorBercByioIue um cerrepbl. Ciegayer MOMHUTE, 9TO pa3Mep U
YTOJI TIOBOPOTA JIOCTYITHBI TOJIBKO I CHMBOJIBHBIX CJIOEB THITA MAPKED, & TOJIIUHA — TOJIBKO JJIs CJIOEB
THIA JINHUS.

Creating Custom Symbol Layer Types

Imagine you would like to customize the way how the data gets rendered. You can create your own
symbol layer class that will draw the features exactly as you wish. Here is an example of a marker that
draws red circles with specified radius

class FooSymbolLayer (QgsMarkerSymbolLayerV2) :

def init__(self, radius=4.0):

QgsMarkerSymbolLayerV2. __init__(self)
self.radius = radius
self.color = QColor(255,0,0)

def layerType(self):
return "FooMarker"

def properties(self):
return { "radius" : str(self.radius) }

def startRender(self, context):
pass

def stopRender(self, context):
pass

def renderPoint(self, point, context):
# Rendering depends on whether the symbol is selected (QGIS >= 1.5)
color = context.selectionColor() if context.selected() else self.color
p = context.renderContext() .painter()
p-setPen(color)
p.-drawEllipse(point, self.radius, self.radius)

def clone(self):
return FooSymbolLayer (self.radius)

Meron layerType() ompenesnser mMs CHMBOJIBHOTO CJIOsi, KOTOPOE OJI2KHO ObITh YHUKAJIbHBIM. UTO-
Obl BCe arpuOyTbl OBLIM HEM3MEHHBIMH, HCIOJIb3YIOTCS cBoiicTBa. Meton clone() mo/KeH BO3Bpa-
IATH KOMHUI0 CUMBOJILHOTO CJIOS C TOYHO TAKUMU Ke arpubyramu. U HaKOHeN, MeTOIhI OTPUCOBKWU:
startRender () BBI3BIBAETCS TIEPE] OTPUCOBKOI MEPBOTO 00HEKTA, & stopRender () — mocje OKOHYAHUST
OTPHUCOBKH. 3a COOCTBEHHO OTPUCOBKY orBedaer meron renderPoint (). Koopaunarsr Touku (TOUEK)
JIOJIZKHBI OBITH TPAHC(DOPMUPBAHBI B BHIXOJHBIE KOODIUHATHI.

Jljist MOJIMHUHKH U TOJUTOHOB €MHCTBEHHOE OTJIndue Oyler B METO/E OTPUCOBKH: HEOOXOIUMO UCIIOIb-
3oBaTh renderPolyline (), mpuanMaoonuii crcok Jnnnii, nian renderPolygon() B KavecTBe MMEePBOTO
apryMeHTa MPWHUMAIONIUI CIIUCOK TOYeK, OOpa3yIolnX BHEIHee KOJbIO, U CIUCOK BHYTPEHHUX KOJIell
(umu None) BTOpBIM apryMeHTOM.

Usually it is convenient to add a GUI for setting attributes of the symbol layer type to allow users to
customize the appearance: in case of our example above we can let user set circle radius. The following
code implements such widget

class FooSymbolLayerWidget (QgsSymbolLayerV2Widget) :
def __init__(self, parent=None):
QgsSymbolLayerV2Widget.__init__(self, parent)
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self.layer = None

# setup a simple UI

self.label = QLabel("Radius:")

self.spinRadius = QDoubleSpinBox ()

self .hbox = QHBoxLayout ()

self .hbox.addWidget (self.label)

self.hbox.addWidget (self.spinRadius)

self.setLayout (self.hbox)

self.connect (self.spinRadius, SIGNAL("valueChanged(double)"), \
self.radiusChanged)

def setSymbolLayer(self, layer):
if layer.layerType() !'= "FooMarker":
return
self.layer = layer
self.spinRadius.setValue(layer.radius)

def symbolLayer(self):
return self.layer

def radiusChanged(self, value):
self.layer.radius = value
self.emit (SIGNAL("changed()"))

OTOT BUIZKET MOXKHO BCTPOWTH B IHAJOT CBOWCTB cuMBOja. Korma CHMBOJBHBIN CJIOH BBIIAEISETCS B
JIAAJIOTe CBOMCTB CUMBOJIA, CO3JAETCS IK3EMILIAP CUMBOIBHOTO CJIOS U IK3EMILIAP BUIZKETa CHMBOJIHHOTO
c7104. 3aTeM BbI3bIBaeTCA MeToz setSymbolLayer () 4ro0bl IpUBA3aTh CHMBOJIBHBIN CI0i K BuIKeTy. B
9TOM METOJe BHJIXKET IOJIKEH OOHOBUTH WHTEpdEHC, 9TO0hI OTPA3UTH ATPUOYTHI CHUMBOJBHOTO CJIOS.
Oyukius symbolLayer () ucosb3yeTcs AUAJIOrOM CBOMCTB JJIs MOJIyYeHNs] M3MEHEHHOTO CHMBOJILHOTO
CJI0S1 1Tl TATTBHEHTIIErO NCTIOTh30BAHMS.

Ilpu xaxkzoM wu3mMeHeHuu arpuOyTOB BUKET OJ2KEH HOChLIATHL curHai changed(), 4rober auasor
CBOMCTB MOI' OOHOBUTD IIPEJIIPOCMOTD CUMBOJIA.

Ocrajsics mocnenuwmii mrpux: pacckaszarb QGIS o cymecTBoBaHWM 3TUX HOBBIX KJaccoB. [ljist 3TOro mo-
CTATOYHO [100ABUTH CUMBOJIBbHBIN CJI0 B peecTp. KOHEYHO, MOXKHO MCIOIB30BATH CUMBOJIBHBIN CJIOH U
He 100aBiss €ero B peecTp, HO TOrA HEKOTOPbIE BO3MOXKHOCTH Oy/IyT HEIOCTYIIHBI: HAIIPUMED, 3arpys3-
Ka IIPOEKTa C I10Ib30BATE/IbCKUMU CUMBOJIbHBIMU CJIOSAMHU UJIM HEBO3MOXKHOCTDb PE/IAKTUPOBATL CBOHCTBA
CJI041.

We will have to create metadata for the symbol layer

class FooSymbolLayerlMetadata(QgsSymbolLayerV2AbstractMetadata) :

def __init__(self):
QgsSymbolLayerV2AbstractMetadata.__init__(self, "FooMarker", QgsSymbolV2.Marker)

def createSymbolLayer (self, props):
radius = float(props[QString("radius")]) if QString("radius") in props else 4.0
return FooSymbolLayer (radius)

def createSymbolLayerWidget (self):
return FooSymbolLayerWidget ()

QgsSymbolLayerV2Registry.instance () .addSymbolLayerType (FooSymbolLayerMetadata())

B KOHCTPYKTOP POAUTENBCKOIO KJlacca HeoOXOAMMO [ePeiaTh TUIL CJI0d (TOT XKe, 94TO COODIIAeT CJIoi) u
TUI cUMBOJIA (MapKep/JinHus /3aJIMBKA). createSymbolLayer () co31aéT 9K3eMILISP CUMBOJILHOIO CJI0si
¢ arpubyTaMu, yKa3aHbIMU B cioBape props. (Byapre BHUMATEIbHBI, KIIOYN ABJSIOTCH IK3EMILIIPAMI
QString, a e oobekramu “str”). Meroy createSymbolLayerWidget () mo/2KeH BO3BpAIATD BUIKET Ha-
CTPOEK 3TOr0 CUMBOJILHOI'O CJIOS.
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Ilocenneit KOHCTPYKIHE MBI H00ABJIsIEM CHUMBOJIBHBIN CJION B peecTp — Ha 9TOM BCe.

5.9.5 Creating Custom Renderers

Bo3MOKHOCTD €O37aTh CBOI PEHIEP MOXKET ObITH MMOJIE3HOM, eCu TpeOyeTcss M3MEHUTH TPABUIIA, BHIOOpA
CHMBOJIOB [IJII OTPUCOBKH OOBEKTOB. I[IpuMepaMy TaKWX CHUTYAIMi MOTYT OBITh: CHMBOJI ITOJI?KEH OIpe-
JAeJd4dTbCAd Ha OCHOBAaHUH 3HAYEHUHN HECKOJbKHUX HOHeﬁ, pa3mMep CuMBOJIa JOJIZKEH 3aBUCETH OT TEKYHIETro
macirabda u ..

The following code shows a simple custom renderer that creates two marker symbols and chooses
randomly one of them for every feature

import random
class RandomRenderer (QgsFeatureRendererV2) :

def __init__(self, syms=None):
QgsFeatureRendererV2.__init__(self, "RandomRenderer")

self.syms = syms if syms else [QgsSymbolV2.defaultSymbol(QGis.Point), QgsSymbolV2.defaultSymbol(QGis.Point)

def symbolForFeature(self, feature):
return random.choice(self.syms)

def startRender(self, context, vlayer):
for s in self.syms:
s.startRender (context)

def stopRender(self, context):
for s in self.syms:
s.stopRender (context)

def usedAttributes(self):
return []

def clone(self):
return RandomRenderer(self.syms)

B xoHCTPYKTOp poauTenbckoro kKiacca (QgsFeatureRendererV2 HEOOXOAMMO TepeIaTh HMS peHeIe-
pa (moskHO ObITh yHHUKaJbHBIM). Meron symbolForFeature() ompexessier Kakoil cumBos Gyier uc-
[IOJIb30BATHCS [IJIsi KOHKPETHOrO oObekTa. startRender() um stopRender() BBINOJIHSAIOT WHALMAIN3A-
uuio /puHaIu3anUI0 OTPUCOBKU cuMBoJa. Meroy usedAttributes() Moxer BO3BpAlaTh CIUCOK UMEH
moJIelt, KOTOphie HeOOXOAUMBI peraepy. U, nakonern, dyrkims clone () 0IKHA BO3BPAIIATH KOMUIO DEH-
Jepa.

Like with symbol layers, it is possible to attach a GUI for configuration of the renderer. It has to be
derived from QgsRendererV2Widget. The following sample code creates a button that allows user to set
symbol of the first symbol

class RandomRendererWidget (QgsRendererV2Widget) :
def __init__(self, layer, style, renderer):

QgsRendererV2Widget.__init__(self, layer, style)

if renderer is None or renderer.type() != "RandomRenderer":
self.r = RandomRenderer ()

else:

self.r = renderer
# setup UI
self.btnl = QgsColorButtonV2("Color 1")
self.btnl.setColor(self.r.syms[0].color())
self.vbox = QVBoxLayout ()
self.vbox.addWidget (self.btnl)
self.setLayout(self.vbox)
self.connect(self.btnl, SIGNAL("clicked()"), self.setColorl)
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def setColorl(self):
color = QColorDialog.getColor(self.r.syms[0].color(), self)
if not color.isValid(): return
self.r.syms[0] .setColor(color);
self.btnl.setColor(self.r.syms[0].color())

def renderer(self):
return self.r

B KOHCTPYKTOp mepefaercs 3K3eMILIsIpbl akTuBHOrO cjos (QgsVectorLayer), riobasibHBIA CTHIIbL
(QgsStyleV2) u rekyumii penjep. Ecau penjep He 3asan wiu uMeer APYyroil Tuil, oH OyueT 3amMeHeH
HAIIUM PEHJEPOM, B HPOTHBHOM Cjydae Mbl OyJeM HCII0Jb30BaTh TeKyluil penjaep (KOTOpbIA HAM U
Hyzken). Heobxouumo 0GHOBUTH COLEPKUMOE BUJKETA, 4TO0bl OTPA3UTH TEKYLIEE COCTOAHUE PEeH/epa.
IIpu 3akpbITHY TUAJIOTa PEHENEPA, BhI3bIBaeTCsS MeTom renderer () BHIKETA UTOOBI TIOJYIUTH TEKYIIH
peHzep — OH OyJeT Ha3HAYEH CJIOIO.

The last missing bit is the renderer metadata and registration in registry, otherwise loading of layers
with the renderer will not work and user will not be able to select it from the list of renderers. Let us
finish our RandomRenderer example

class RandomRendererlMetadata(QgsRendererV2AbstractMetadata) :
def __init__(self):
QgsRendererV2AbstractMetadata.__init__(self, "RandomRenderer", "Random renderer'")

def createRenderer(self, element):
return RandomRenderer ()

def createRendererWidget(self, layer, style, renderer):
return RandomRendererWidget(layer, style, renderer)

QgsRendererV2Registry.instance() .addRenderer (RandomRendererMetadata())

Tax ke, Kak U B CJIy9ae CUMBOJIBHBIX CJIOEB, aOCTPAKTHBIN KOHCTPYKTOD METAJAHHBIX JOJI?KEH IOy YUTh
UMs peHIepa, 0ToOparkaeMoe NUMs 1, 0 JKeTaHnu0, Ha3BaHne HKOHKH peHaepa. Meroa createRenderer ()
nosyvyaer 3k3eMiuidp QDomElement, KOTOPBILI MOXKET HUCIOJIb30BATHCA JJI BOCCTAHOBJIEHUA COCTOAHUA
pernepa n3 aepesa DOM. Merton createRendererWidget () oTBevaer 3a co3manie BUAKETA HACTPONKMI.
OH MOXKeT OTCYyTCTBOBATH WU BO3BpaIarh Nome, eciiv peHIep He nMmeeT mHTpepdeiica.

To associate an icon with the renderer you can assign it in QgsRendererV2AbstractMetadata constructor
as a third (optional) argument — the base class constructor in the RandomRendererMetadata __init__()
function becomes

QgsRendererV2AbstractMetadata.__init__(self,
"RandomRenderer",
"Random renderer",
QIcon(QPixmap("RandomRendererIcon.png", "png")))

VkOHKY MOXKHO Ha3HAYUTD U MO37KE, BOCIOIB30BABINICH MeToA0oM setIcon () Kiracca meTaganubix. VKoH-
Ka MOXKeT 3arpyzKarbcga u3 daiiyia (Kak nokazaso sbiiie) wid u3 pecypcos Qt (B cocraBe PyQt4 mpucyr-
CTBYeT KOMIuigTop .qre s Python).

5.10 Further Topics

TODO: creating/modifying symbols working with style (QgsStyleV2) working with color ramps
(QgsVectorColorRampV2) rule-based renderer (see this blogpost) exploring symbol layer and
renderer registries
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O6paboTka reomeTpumn

Points, linestrings and polygons that represent a spatial feature are commonly referred to as geometries.
In QGIS they are represented with the QgsGeometry class. All possible geometry types are nicely shown
in JTS discussion page.

Sometimes one geometry is actually a collection of simple (single-part) geometries. Such a geometry is
called a multi-part geometry. If it contains just one type of simple geometry, we call it multi-point, multi-
linestring or multi-polygon. For example, a country consisting of multiple islands can be represented as
a multi-polygon.

KoopanuaTsl, ONMUCHIBAIONINE TEOMETPHUIO, MOTYT ObITh B Ji060ii cucteme koopauuar (CRS). Korma Bbi-
MTOTHSAETCST TOCTYT K OObEKTaM CJIOsi, aCCOIMUPOBAHbIE TeoMeTpun OyIyT BhIIAHBI ¢ KoopanaaTtamu B CK
CJI0S1.

6.1 CospaHue reomerpui

There are several options for creating a geometry:
o from coordinates

gPnt = QgsGeometry.fromPoint (QgsPoint(1,1))
gline = QgsGeometry.fromPolyline([QgsPoint(1, 1), QgsPoint(2, 2)])
gPolygon = QgsGeometry.fromPolygon([[QgsPoint (1, 1), QgsPoint(2, 2), QgsPoint(2, 1)11)

Koopaunars! 3aa01cs upu nomomniu Kiaacca QgsPoint.

Ilomnans onmuchIBaeTCa MAacCUBOM ToYeK. [Iouron mpeacTaBisgercss Kak CIUCOK JIMHEHHBIX KOJIeT]
(nanpumep, 3aMKHYTHIX JuHuUi). [lepBoe KOJIbIIO — BHemHee (IpaHula), TMOCIeyIoue He 00sa3a-
TeJIbHbIe KOJIbIA ONUCBHIBAIOT JIBIDKU B HOJIUTOHE.

CocraBabie reoMeTpuu NMET ﬂOHOﬂHHTeHBHbIﬁ YPOBEHDb BJIO2KEHOCTH, TaK: MYJIbTH-TOYKa 3TO CIIH-
COK TOYEK, MYJbTU-JIUHUA — CIIHCOK JUHUN " MYJIBTU-TIOJIUTOH ABJIAETCA CITUCKOM MMOJIUTOHOB.

e from well-known text (WKT)

gem = QgsGeometry.fromWkt ("POINT(3 4)")

e from well-known binary (WKB)

g = QgsGeometry()
g.setWkbAndOwnership (wkb, len(wkb))

6.2 docTtyn kK reometTpun

First, you should find out geometry type, wkbType () method is the one to use — it returns a value from
QGis.WkbType enumeration
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>>> gPnt.wkbType() == QGis.WKBPoint

True

>>> gLine.wkbType() == QGis.WKBLineString

True

>>> gPolygon.wkbType () == QGis.WKBPolygon

True

>>> gPolygon.wkbType() == QGis.WKBMultiPolygon
False

As an alternative, one can use type() method which returns a value from QGis.GeometryType
enumeration. There is also a helper function isMultipart () to find out whether a geometry is multipart
or not.

To extract information from geometry there are accessor functions for every vector type. How to use
accessors

>>> gPnt.asPoint ()

(1, D

>>> gLine.asPolyline()

[(1, 1, (2, 2)]

>>> gPolygon.asPolygon()

[0, 1, (2, 2), (2, 1, (1, DI]

IIpumeuanue: ouepenp (X,y) He ABIAETCA HACTOAIIEH OYepebio, 9T0 00beKT QgsPoint, a K ero 3HaYeHUsIM
MO2KHO 0OparuThcs npu mnomormu Meronos x() u y().

Jiss  COCTaBHBIX TI€OMETpHil CyIIECTBYIOT aHajorumdubieil ¢ykamum gocryma: asMultiPoint (),
asMultiPolyline(), asMultiPolygon().

6.3 lNeomeTpuyeckme npegukatbl U onepauunn

QGIS uses GEOS library for advanced geometry operations such as geometry predicates (contains(),
intersects(), ...) and set operations (union(), difference(), ...). It can also compute geometric
properties of geometries, such as area (in the case of polygons) or lengths (for polygons and lines)

Here you have a small example that combines iterating over the features in a given layer and performing
some geometric computations based on their geometries.

# we assume that ’layer’ is a polygon layer
features = layer.getFeatures()
for £ in features:

geom = f.geometry()

print "Area:", geom.area()

print "Perimeter:", geom.length()

Areas and perimeters don’t take CRS into account when computed using these methods from the
QgsGeometry class. For a more powerful area and distance calculation, the QgsDistanceArea class can be
used. If projections are turned off, calculations will be planar, otherwise they’ll be done on the ellipsoid.
When an ellipsoid is not set explicitly, WGS84 parameters are used for calculations.

d = QgsDistanceArea()
d.setProjectionsEnabled(True)

print "distance in meters: ", d.measureLine(QgsPoint(10,10),QgsPoint(11,11))
You can find many example of algorithms that are included in QGIS and use these methods to analyze
and transform vector data. Here are some links to the code of a few of them.
Additional information can be found in following sources:
e Geometry transformation: Reproject algorithm

e Distance and area using the QgsDistanceArea class: Distance matrix algorithm
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e Multi-part to single-part algorithm
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NMopnep>xka npoekunii

7.1 Coordinate reference systems

Coordinate reference systems (CRS) are encapsulated by QgsCoordinateReferenceSystem class.
Instances of this class can be created by several different ways:

e specify CRS by its ID

# PostGIS SRID 4326 ©s allocated for WGS84
crs = (QgsCoordinateReferenceSystem(4326, QgsCoordinateReferenceSystem.PostgisCrsId)

QGIS uses three different IDs for every reference system:
— PostgisCrsId — IDs used within PostGIS databases.
— InternalCrsId — IDs internally used in QGIS database.
— EpsgCrsId — IDs assigned by the EPSG organization
If not specified otherwise in second parameter, PostGIS SRID is used by default.
e specify CRS by its well-known text (WKT)

wkt = ’GEOGCS["WGS84", DATUM["WGS84", SPHEROID["WGS84", 6378137.0, 298.257223563]],°
PRIMEM["Greenwich", 0.0], UNIT["degree",0.017453292519943295],°
AXIS["Longitude" ,EAST], AXIS["Latitude",NORTH]]’

crs = (QgsCoordinateReferenceSystem(wkt)

e create invalid CRS and then use one of the createx* () functions to initialize it. In following example
we use Proj4 string to initialize the projection

crs = QgsCoordinateReferenceSystem()
crs.createFromProj4("+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs")

It’s wise to check whether creation (i.e. lookup in the database) of the CRS has been successful: isValid ()
must return True.

Note that for initialization of spatial reference systems QGIS needs to look up appropriate values in its
internal database srs.db. Thus in case you create an independent application you need to set paths
correctly with QgsApplication.setPrefixPath() otherwise it will fail to find the database. If you are
running the commands from QGIS python console or developing a plugin you do not care: everything is
already set up for you.

Accessing spatial reference system information

print "QGIS CRS ID:", crs.srsid()

print "PostGIS SRID:", crs.srid()

print "EPSG ID:", crs.epsg()

print "Description:", crs.description()

print "Projection Acronym:", crs.projectionAcronym()
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print "Ellipsoid Acronym:'", crs.ellipsoidAcronym()

print "Proj4 String:", crs.proj4String()

# check whether it’s geographic or projected coordinate system

print "Is geographic:", crs.geographicFlag()

# check type of map units in this CRS (values defined in {Gis::units enum)
print "Map units:", crs.mapUnits()

7.2 Projections

You <can do transformation between different spatial reference

systems by using

QgsCoordinateTransform class. The easiest way to use it is to create source and destination CRS
and construct QgsCoordinateTransform instance with them. Then just repeatedly call transform()
function to do the transformation. By default it does forward transformation, but it is capable to do

also inverse transformation

crsSrc = QgsCoordinateReferenceSystem(4326) # WGS 84
crsDest = (gsCoordinateReferenceSystem(32633) # WGS 84 / UTHM zone 33N
xform = QgsCoordinateTransform(crsSrc, crsDest)

# forward transformation: src -> dest
ptl = xform.transform(QgsPoint (18,5))
print "Transformed point:", ptl

# inverse transformation: dest -> src
pt2 = xform.transform(ptl, QgsCoordinateTransform.ReverseTransform)
print "Transformed back:", pt2
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PaboTta c kaprtoii

Bumxer “kapra’ (Map Canvas) siBingercs onauM u3 HanboJiee BasKHbBIX, TaK KK UMEHHO OH OTBEYAET 34
0TOOpazKeHNe KAPThI, COCTOSAIIEH U3 HAJOXKEHHBIX IPYT HA JPYra CJIOEB, U MO3BOJISIET B3aUMO/IEHCTBOBATD
KaK CO BCell KapToil, TAK U C OTAEJIbHbIMEU CJI0MU. Buzker 0robpazkaeT TOIbKO 9acTh KAPThl, 3aJaHHYTO
TEKYIIUM OXBATOM. B3anMOIeHCTBIE BBIMOIHSIETCS TPU MOMOIIM MHCTPYMEHTOB KapThl (map tools):
Cpeau KOTOPBIX MPUCYTCTBYIOT WHCTPYMEHTHI TAHOPAMUPOBAHUS, MACIITAONPOBAHNSA, OMPEIETICHNUS CJI0-
€B, M3MEpPEeHns, PeIAKTUPOBAHNS U Apyrue. Kak u B Apyrux mporpamMMax, aKTUBHBIM B KaXKIblii MOMEHT
BPEMEHU MOXKET OBITH TOJIBKO OJIMH WHCTPYMEHT, IPU HEOOXOIUMOCTH BBIMOJIHSIETCS MEPEKTI0UCHIE MEK-
Jly HUMU.

Map canvas is implemented as QgsMapCanvas class in qgis.gui module. The implementation is based on
the Qt Graphics View framework. This framework generally provides a surface and a view where custom
graphics items are placed and user can interact with them. We will assume that you are familiar enough
with Qt to understand the concepts of the graphics scene, view and items. If not, please make sure to
read the overview of the framework.

Besikuii pas, Korja MOJIb30BATENb BBINOIHIET MAHOPAMUPOBAHUE, MaciTabupoBanue (Ui Joboe apy-
roe JefiCTBYE, BHI3BIBAIONIEE OOHOBJIEHUE KAPTHI), IIPOUCXOUT [IEPEPUCOBKA KAPTHI B IPEIEIaX TEKYIIero
oxBara. OTPUCOBKA CJIOEB BBINOJIHAETCS B u300pazkenue (3a 1o orBedaer Kiacc QgsMapRenderer), ko-
Topoe 3areM orobpakaercs Ha Kapre. I'padudeckum o6bekTom (B Tepmunax ¢peiimBoka Qt — graphics
view), orpevaroluM 3a 0TOOpaXKeHUe KapTbl, aBjsdercs Kiace QgsMapCanvasMap. DToT Ke Kiacc ce-
JWUT 3a OOHOBJIEHWEM KapThl. [IOMUMO 3TOr0 0OHEKTA, KOTOPBIH CIYKUAT (POHOM, MOKET CYIIECTBOBATH
MHOXKECTBO 3JeMeHTOB KapTbhbl. OOBIYHO, B POJIM 3JIEMEHTOB KapPThI BHICTYMAIOT “DE3UHOBBIE’ JTHHUHT
(ucnosib3yeMbie IpU U3MEPEHUN W DEIAKTUPOBAHUU CJIOEB) WJIM MapKepbl BepinuH. aiie BCero s/emMeH-
ThI KaPThI UCIOJIB3YIOTCH [IJIsi BU3yaJn3anuu paboThl MHCTPYMeHTOB KapThl. Hampumep, npu co3manuun
HOBOT'O ITOJIUTOHA, MHCTPYMEHT KAPTHI CO37AET “PE3MHOBBII’ 3JIEMEHT KAPThI, TOKA3BIBAIOIINN TEKYIILYIO
dopwmy nomurona. Bee sseMeHTH KapThl IBIASIOTCS Hacaeannkamu QgsMapCanvasItem n 106aBISIOT CBOM
dyukIiponan Kk 6azoBomy 00bekTy QGraphicsItem.

Taxum 06pa3oM, APXUTEKTYPHO KAPTA COCTOUT U3 TPEX IJIEMEHTOB:
® KapTa — /Uis OTOOpParKeHUs JAHHBIX
® 3JIEMEHTHI KAPTHI — JIOMOJHUTEIHHBIE OOBEKTHI, KOTOPhIE MOYKHO OTOOPA3UTh HA, KAPTE

® WHCTPYMEHTHI KAPTHI — O0ECIEeYNBAIOT B3aMMOIEHCTBYE C KAPTOi

8.1 BctpauBaHue kapTbi

Map canvas is a widget like any other Qt widget, so using it is as simple as creating and showing it

canvas = QgsMapCanvas ()
canvas.show()

DTOT KO, CO3JACT HOBOE OKHO C KapToil. TOYHO Tak »Ke MOXKHO BCTPaWBATh KapTy B CYIIECTBYIOIIN
BumKeT uian okHO. IIpu ucnonb3oBarnmu Qt Designer u daitos .ui ymobuo aenars tak: HA (GopMmy mO-
Jn0xkuTh QWidget m 0OBIBUTH €r0 HOBBIM KJIACCOM, YCTAHOBHB B KadecTBe MMeHU Kjacca QgsMapCanvas
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u qgis.gui B kadecrBe 3arosioBo4HOrO (Gaitna. Beé ocrasbuoe cuenaer nporpamma pyuicd. Kak Bu-
JINTEe, 9TO OYeHb MPOCTON M yIOOHBIN CHOCOO BCTpaWBaHMS KapThl B mpujokenue. Emé ogmna crocob —
CO3JIATh BUJZKET KapThl U JPYTUe 3JIeMeHThbl naTepdeiica nunaMudecku (B KA4eCTBe J0YepHUX 00bEKTOB
OCHOBHOI'O UJIM JIMAJIONOBOTO OKHA) U PA3MECTUTh MX Ha KOMIIOHOBKE.

By default, map canvas has black background and does not use anti-aliasing. To set white background
and enable anti-aliasing for smooth rendering

canvas.setCanvasColor (Qt.white)
canvas.enableAntiAliasing(True)

(ecaiu Bac unTeEpecyer, TO npucraBka Qt ucuosbdyercsa moaysnem PyQt4.QtCore a Qt.white 310 oxun u3
LPEJABAPUTEIILHO 33 JAHHBIX K3eMiL1ApoB QColor.)

Now it is time to add some map layers. We will first open a layer and add it to the map layer registry.
Then we will set the canvas extent and set the list of layers for canvas

layer = QgsVectorLayer(path, name, provider)
if not layer.isValid():
raise IOError, "Failed to open the layer"

# add layer to the registry
QgsMapLayerRegistry.instance() .addMapLayer (layer)

# set extent to the extent of our layer
canvas.setExtent (layer.extent())

# set the map canvas layer set
canvas.setLayerSet ([QgsMapCanvasLayer (layer)])

Tlocne BeImoOTHEHNS STUX KOMAaHJ HA KAPTE TOJ2KEH OTOOPA3UTHCS 3arpyKEHHBIN CIIOM.

8.2 Ncnonb3oBaHme MHCTPYMEHTOB KapThbl

The following example constructs a window that contains a map canvas and basic map tools for
map panning and zooming. Actions are created for activation of each tool: panning is done with
QgsMapToolPan, zooming in/out with a pair of QgsMapToolZoom instances. The actions are set as
checkable and later assigned to the tools to allow automatic handling of checked/unchecked state of
the actions — when a map tool gets activated, its action is marked as selected and the action of the
previous map tool is deselected. The map tools are activated using setMapTool() method.

from qgis.gui import *
from PyQt4.QtGui import QAction, (QMainWindow
from Py(Qt4.QtCore import SIGNAL, Qt, QString

class MyWnd(QMainWindow) :
def __init__(self, layer):
QMainWindow.__init__(self)

self.canvas = QgsMapCanvas ()
self.canvas.setCanvasColor (Qt.white)

self.canvas.setExtent (layer.extent ())
self.canvas.setLayerSet ([QgsMapCanvasLayer (layer)])

self.setCentralWidget (self.canvas)
actionZoomIn = QAction(QString("Zoom in"), self)

actionZoomOut = QAction(QString("Zoom out"), self)
actionPan = QAction(QString("Pan"), self)
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actionZoomlIn.setCheckable (True)
actionZoomQOut.setCheckable (True)
actionPan.setCheckable(True)

self.connect (actionZoomIn, SIGNAL("triggered()"), self.zoomIn)
self.connect (actionZoomOut, SIGNAL("triggered()"), self.zoom0Out)
self.connect(actionPan, SIGNAL("triggered()"), self.pan)

self.toolbar = self.addToolBar('"Canvas actions')
self.toolbar.addAction(actionZoomlIn)
self.toolbar.addAction(actionZoom0Out)
self.toolbar.addAction(actionPan)

# create the map tools

self.toolPan = QgsMapToolPan(self.canvas)
self.toolPan.setAction(actionPan)

self.toolZoomIn = QgsMapToolZoom(self.canvas, False) # false = in
self.toolZoomIn.setAction(actionZoomIn)

self.toolZoomOut = QgsMapToolZoom(self.canvas, True) # true = out
self.toolZoomOut.setAction(actionZoomQOut)

self.pan()

def zoomIn(self):
self.canvas.setMapTool(self.toolZoomIn)

def zoomQut(self):
self.canvas.setMapTool(self.toolZoomOut)

def pan(self):
self.canvas.setMapTool(self.toolPan)

You can put the above code to a file, e.g. mywnd . py and try it out in Python console within QGIS. This
code will put the currently selected layer into newly created canvas

import mywnd
w = mywnd.MyWnd(qgis.utils.iface.activeLayer())
w.show()

Just make sure that the mywnd.py file is located within Python search path (sys.path). If it isn’t, you
can simply add it: sys.path.insert(0, ’/my/path’) — otherwise the import statement will fail, not
finding the module.

8.3 Pe3uHoBble Nosiocbl 1 MapKepbl BEPLUWH

To show some additional data on top of the map in canvas, use map canvas items. It is possible to
create custom canvas item classes (covered below), however there are two useful canvas item classes
for convenience: QgsRubberBand for drawing polylines or polygons, and QgsVertexMarker for drawing
points. They both work with map coordinates, so the shape is moved/scaled automatically when the
canvas is being panned or zoomed.

To show a polyline

r = QgsRubberBand(canvas, False) # False = not a polygon
points = [QgsPoint(-1, -1), QgsPoint(0, 1), QgsPoint(1l, -1)]
r.setToGeometry (QgsGeometry.fromPolyline(points), None)

To show a polygon
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r = QgsRubberBand(canvas, True) # True = a polygon
points = [[QgsPoint(-1, -1), QgsPoint(0, 1), QgsPoint(1, -1)]1]
r.setToGeometry (QgsGeometry.fromPolygon(points), None)

O6paruTe BHUMAHWE, 9TO y3JIbI TIOJIUTOHA, TPEICTABJIEHBI HE TJIOCKUM CITUCKOM: HA CAMOM JIEJI€ 9TO CIIUCOK
rpaHull MoJauroHa. IlepBoe KoJIblio ONUCHIBAET BHENIHUI KOHTYD, BCE OCTajbHbe (HE 00g3aTe/bHbIe) —
COOTBETCTBYIOT JIIDKAM B IIOJIUTOHE.

Rubber bands allow some customization, namely to change their color and line width

r.setColor (QColor (0, 0, 255))
r.setWidth(3)

The canvas items are bound to the canvas scene. To temporarily hide them (and show again, use the
hide() and show() combo. To completely remove the item, you have to remove it from the scene of the
canvas

canvas.scene () .removeltem(r)

(mpu ucnonbzoBamun C++ MOKHO TIPOCTO YAAJUTH JIEMEHT, oaHako B Python del r ymamur Tonbko
CCBLIKY, & CaM OOBEKT OCTAHETCS Ha MECTE, T.K. €r0 BJIaJIE/IbIEM SBJISIETCS KapTa)

Rubber band can be also used for drawing points, however QgsVertexMarker class is better suited for
this (QgsRubberBand would only draw a rectangle around the desired point). How to use the vertex
marker

m = QgsVertexMarker (canvas)
m.setCenter (QgsPoint (0, 0))

This will draw a red cross on position [0,0]. It is possible to customize the icon type, size, color and pen
width

.setColor (QColor (0, 255, 0))

.setIconSize(5)

.setIconType (QgsVertexMarker.ICON_BOX) # or ICON_CROSS, ICON_X
.setPenWidth(3)

For temporary hiding of vertex markers and removing them from canvas, the same applies as for the
rubber bands.

8.4 Co3paHune cobCTBEHHbLIX NHCTPYMEHTOB KapTbl

You can write your custom tools, to implement a custom behaviour to actions performed by users on the
canvas.

Map tools should inherit from the QgsMapTool class or any derived class, and selected as active tools in
the canvas using the setMapTool() method as we have already seen.

Here is an example of a map tool that allows to define a rectangular extent by clicking and dragging on
the canvas. When the rectangle is defined, it prints its boundary coordinates in the console. It uses the
rubber band elements described before to show the selected rectangle as it is being defined.

class RectangleMapTool (QgsMapToolEmitPoint):
def __init__(self, canvas):

self.canvas = canvas
QgsMapToolEmitPoint.__init__(self, self.canvas)
self.rubberBand = QgsRubberBand(self.canvas, QGis.Polygon)
self.rubberBand.setColor (Qt.red)
self.rubberBand.setWidth(1)
self.reset()

def reset(self):
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self.startPoint = self.endPoint = None
self.isEmittingPoint = False
self .rubberBand.reset (QGis.Polygon)

def canvasPressEvent(self, e):
self.startPoint = self.toMapCoordinates(e.pos())
self.endPoint = self.startPoint
self.isEmittingPoint = True
self.showRect (self.startPoint, self.endPoint)

def canvasReleaseEvent (self, e):
self.isEmittingPoint = False
r = self.rectangle()
if r is not None:
print "Rectangle:", r.xMinimum(), r.yMinimum(), r.xMaximum(), r.yMaximum()

def canvasMoveEvent(self, e):
if not self.isEmittingPoint:
return

self.endPoint = self.toMapCoordinates(e.pos())
self.showRect (self.startPoint, self.endPoint)

def showRect(self, startPoint, endPoint):
self.rubberBand.reset (QGis.Polygon)
if startPoint.x() == endPoint.x() or startPoint.y() == endPoint.y():
return

pointl = QgsPoint(startPoint.x(), startPoint.y())
point2 = QgsPoint(startPoint.x(), endPoint.y())
point3 = QgsPoint(endPoint.x(), endPoint.y())
point4 = QgsPoint(endPoint.x(), startPoint.y())

self.rubberBand.addPoint (pointl, False)
self.rubberBand.addPoint (point2, False)
self.rubberBand.addPoint (point3, False)
self.rubberBand.addPoint (point4, True) # true to update canvas
self.rubberBand.show()

def rectangle(self):
if self.startPoint is None or self.endPoint is None:
return None
elif self.startPoint.x() == self.endPoint.x() or self.startPoint.y() == self.endPoint.y():
return None

return QgsRectangle(self.startPoint, self.endPoint)

def deactivate(self):
QgsMapTool.deactivate (self)
self.emit (SIGNAL ("deactivated()"))

8.5 Co3pgaHune cobCTBEHHbIX 3/1EMEHTOB KapThbl

TODO: how to create a map canvas item

import sys
from ggis.core import QgsApplication
from ggis.gui import QgsMapCanvas

def init():
a = QgsApplication(sys.argv, True)
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QgsApplication.setPrefixPath(’/home/martin/qgis/inst’, True)
QgsApplication.initQgis ()
return a

def show_canvas (app) :
canvas = QgsMapCanvas ()
canvas . show()
app.exec_()

app = init()

show_canvas (app)
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OTpucoBka kapTbl 1 neyaTtb

CymmecTByeT Ba criocoba MOy IUTh MEYATHYIO KAPTY W3 MCXOAHBIX JAHHBIX: IIPOCTON 1 OBICTPHII HCIIOTb-
3ya QgsMapRenderer nanm co3tanue 1 TIIaTeIbHAA HACTPONKA KOMIIOHOBKY HCHONb3ya (gsComposition
U COLLyTCTBYIOLIUE KJIACCDL.

9.1 lNpocTas oTpucoska

Render some layers using QgsMapRenderer — create destination paint device (QImage, QPainter etc.),
set up layer set, extent, output size and do the rendering

# create image
img = QImage(QSize (800, 600), QImage.Format_ARGB32_Premultiplied)

# set wmage’s background color
color = QColor(255, 255, 255)
img.fill(color.rgb())

# create painter

p = QPainter()

p-begin(img)

p.setRenderHint (QPainter.Antialiasing)

render = (QgsMapRenderer ()

# set layer set
1st = [layer.getLayerID()] # add ID of ewery layer
render.setLayerSet (1st)

# set extent

rect = QgsRect(render.fullExtent())
rect.scale(1.1)
render.setExtent (rect)

# set output size
render.setOutputSize (img.size(), img.logicalDpiX())

# do the rendering
render.render (p)

p-end()

# save image
img.save("render.png","png")
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9.2 Rendering layers with different CRS

If you have more than one layer and they have a different CRS, the simple example above will probably
not work: to get the right values from the extent calculations you have to explicitly set the destination
CRS and enable OTF reprojection as in the example below (only the renderer configuration part is
reported)

# set layer set

layers = (QgsMapLayerRegistry.instance() .mapLayers ()
1st = layers.keys()

render.setLayerSet (1st)

# Set destination CRS to match the CRS of the first layer
render.setDestinationCrs(layers.values() [0].crs())

# Enable OTF reprojection
render.setProjectionsEnabled (True)

9.3 BbiBog C ncnonb3oBaHMEM KOMMOHOBLUMKA KapT

KomioHoBIuK KapT 310 y/100HbIH MHCTPYMEHT [ijlsl CO34aHusl 00Jiee CJI0KHbBIX [Ie4aTHbIX KapT, 110 CPaB-
HEHMUIO C TPOCTOIT OTPUCOBKOI OMMCAHHOI BhIMIE. VICTIOIh3ysT KOMIIOHOBIIMK MOYKHO CO3/IaBATH COCTABHBIE
KOMITOHOBKH, CO/IepIKalliie KapThbl, MOJIICH, JIETeH Ty, TaOIUIbl W APYTHe SJIEMEHTbI, KOTOPble 00BIYHO
IPUCYTCBYIOT HA MEYATHBIX KapTaX. [OTOBYI0 KOMIOHOBKY MOXKHO 3KcnopTupoBars B PDF, pacrposoe
n300paKeHne WM CPa3y Ke pacriedyararb Ha IPUHTEDE.

The composer consists of a bunch of classes. They all belong to the core library. QGIS application has a
convenient GUI for placement of the elements, though it is not available in the GUI library. If you are
not familiar with Qt Graphics View framework, then you are encouraged to check the documentation
now, because the composer is based on it.

The central class of the composer is QgsComposition which is derived from QGraphicsScene. Let us
create one

mapRenderer = iface.mapCanvas() .mapRenderer ()
¢ = QgsComposition(mapRenderer)
c.setPlotStyle (QgsComposition.Print)

ObpaTuTe BHUMAHNEM, 9TO KOMITOHOBKA TTPUHUMAET B KadecTRe mapamMeTpa 3K3eMmisp QgsMapRenderer.
IIpeanonaraercs, 1ro Kof BeimoaHseTcsa B cpege QGIS u mosTomy mcmomp3yercss peHiep akTUBHOM Kap-
Thl. KOMITOHOBKA MCITOJIB3yeT pa3/IMdHbIE TAPAMETPHI PEHIEPA, U CAMOE IJIABHOE — HADOD CJIOEB KapPTHI
U Tekymmii oxBaT. [Ipu MCMONB30BAHUN KOMITOHOBIIMKA B CAMOCTOSTEHHOM MPUIOKEHUU HEOOXOIUMO
CO3J]aTh CBOI COOCTBEHHBIN K3EMILISAP PEHJEPa, KaK 9TO MOKA3aHO B Pa3eJie BbIIIe, U MePeJaTh ero B
KOMIIOHOBKY.

K KOMIIOHOBKE MOXKHO J00aBJIATH PA3HBIE 3JIEMEHTHI (KapTy, MOJINUCH, ...) — BCE OHU SBJISIOTCS TOTOM-
kaMmu kitacca QgsComposerItem. B macTosriee BpeMsa JOCTYIHBI CAEAYIONINE 3JIEMEHTHI:

e map — this item tells the libraries where to put the map itself. Here we create a map and stretch
it over the whole paper size

x, y=0,0

w, h = c.paperWidth(), c.paperHeight()
composerMap = QgsComposerMap(c, x ,y, w, h)
c.addItem(composerMap)

e label — allows displaying labels. It is possible to modify its font, color, alignment and margin

composerLabel = QgsComposerLabel(c)
composerLabel.setText ("Hello world")
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composerLabel.adjustSizeToText ()
c.addItem(composerLabel)

o legend

legend = QgsComposerLegend(c)
legend.model () . setLayerSet (mapRenderer.layerSet())
c.addItem(legend)

e scale bar

item = QgsComposerScaleBar(c)

item.setStyle(’Numeric’) # optionally modify the style
item.setComposerMap (composerMap)
item.applyDefaultSize ()

c.addItem(item)

® CTpEJIKa CeBepa
e u300parkenue
e durypa

e TAOINIIA

By default the newly created composer items have zero position (top left corner of the page) and zero
size. The position and size are always measured in millimeters

# set label 1cm from the top and 2cm from the left of the page
composerLabel.setItemPosition(20, 10)

# set both label’s position and size (width 10cm, height 3cm)
composerLabel.setItemPosition(20, 10, 100, 30)

A frame is drawn around each item by default. How to remove the frame

composerLabel.setFrame (False)

TTomumo cozganus sneMeHTOB KOMIOHOBKU BpydHyo QGIS mommepuBaer mabioHbBI KOMIOHOBOK, KO-
TOPbBIE ABJILIOTCH KOMIIOHOBKAMU CO BCEMU JIeMeHTaMu, coxpaneHubiMu B ¢aiia .qpt (popmar XML). K
COXKAJIEHUIO, 3TOT (PYHKIMOHAJ 110Ka emé He gocryned B APL

TTocsie Toro Kak KOMIIOHOBKA rOTOBa (BCE 3JIEMEHTHI CO3JAHbBI U J00ABICHBI K KOMIOHOBKE), MOKHO ITPH-
CTyIaTh K PEICTABIEHUIO PE3YIHTATOB B PACTPOBOIl MM BEKTOPHOI hopme.

The default output settings for composition are page size A4 and resolution 300 DPI. You can change
them if necessary. The paper size is specified in millimeters

c.setPaperSize (width, height)
c.setPrintResolution(dpi)

9.3.1 BbiBog B pacTpoBoe uM300pakeHue

The following code fragment shows how to render a composition to a raster image

dpi = c.printResolution()

dpmm = dpi / 25.4

width = int(dpmm * c.paperWidth())
height = int(dpmm * c.paperHeight())

# create output image and initialize <t

image = QImage(QSize(width, height), QImage.Format_ARGB32)
image.setDotsPerMeterX(dpmm * 1000)
image.setDotsPerMeterY (dpmm * 1000)

image.fil1(0)
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# render the composition

imagePainter = QPainter (image)

sourceArea = QRectF(0, 0, c.paperWidth(), c.paperHeight())
targetArea = QRectF(0, 0, width, height)

c.render (imagePainter, targetArea, sourcelrea)
imagePainter.end ()

image.save ("out.png", "png")

9.3.2 BuiBog 8 dhopmate PDF

The following code fragment renders a composition to a PDF file

printer = QPrinter()

printer.setOutputFormat (QPrinter.PdfFormat)

printer.setOutputFileName ("out.pdf")

printer.setPaperSize (QSizeF (c.paperWidth(), c.paperHeight()), QPrinter.Millimeter)
printer.setFullPage(True)

printer.setColorMode (QPrinter.Color)

printer.setResolution(c.printResolution())

pdfPainter = QPainter(printer)

paperRectMM = printer.pageRect (QPrinter.Millimeter)
paperRectPixel = printer.pageRect (QPrinter.DevicePixel)
c.render (pdfPainter, paperRectPixel, paperRectMM)
pdfPainter.end ()
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BbipaxkeHuns, dpunbTpaunsa n BbivnucaeHne 3Ha4eHni

QGIS has some support for parsing of SQL-like expressions. Only a small subset of SQL syntax is
supported. The expressions can be evaluated either as boolean predicates (returning True or False) or as
functions (returning a scalar value).

Tlonnep:xuBaeTcs TpU OCHOBHBIX TUTIA, TAHHBIX:
® YNCJI0 — KakK Ilesble, TaK 1 JeCATUYHbIe, HanpuMmep, 123, 3.14
® CTPOKa — JIOJIZKHA 3aKJII0YaThCdA B OJUHApHbIe KaBbluku: *hello world’

® CCHLIKA HA CTOJIOeI, — TIPW BBRIYMCIEHNN CCHIJIKA 3aMeHseTcst Ha 3Hadenue moss. Umena momeit ve
3KPaHUPYIOTCA.

JlocTymHBI cieyiolme onepaluu:
e apudmMeTndecKue OnepaTopul: +, -, *, /, ~
e CKOOKU: JjIs M3MEHEeHus npuopurera omeparmii: (1 + 1) * 3
® YHAPHBIN IJIIOC U MHAHYC: -12, +5
e maremarmdeckue QyHKIMHU: sqrt, sin, cos, tan, asin, acos, atan
e reomerpuyeckue bynkuuu: $area, $length
e conversion functions: to int, to real, to string
And the following predicates are supported:
e cpaBHeHme: =, =, > >= < <=
e coorsercTrre obpasiy: LIKE (using % and ), ~ (peryasipuble BhIparkeHwWsi)
e ornueckue oneparopsl: AND, OR, NOT
e mposepka va NULL: IS NULL, IS NOT NULL
IIpumeps! npeauKaTOB:
e 1 +2 =23
e sin(angle) > 0
e ’Hello’ LIKE ’He}’
e (x >10 ANDy > 10) OR z = 0
TIpumeps! CKAISIPHBIX BHIPAYKEHMUIA:
e 2 = 10
e sqrt(val)
e $length + 1
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10.1 Pas36op Bbipa>keHwuii

>>> exp = QgsExpression(’1 + 1 = 27)
>>> exp.hasParserError ()

False

>>> exp = QgsExpression(’1 + 1
>>> exp.hasParserError ()

True

>>> exp.parserErrorString()
PyQt4.QtCore.QString(u’syntax error, unexpected $end’)

1]
~

10.2 BbiuncneHuve Bbipa>keHunii

10.2.1 TlpocTbie Bblpa>keHNsi

>>> exp = QgsExpression(’1 + 1 = 27?)
>>> value = exp.evaluate()

>>> value

1

10.2.2 BblpakeHusi ¢ o6bekTamu

The following example will evaluate the given expression against a feature. “Column” is the name of the
field in the layer.

>>> exp = QgsExpression(’Column = 997)

>>> value = exp.evaluate(feature, layer.pendingFields())
>>> bool(value)

True

You can also use QgsExpression.prepare() if you need check more than one feature. Using
QgsExpression.prepare() will increase the speed that evaluate takes to run.

>>> exp = QgsExpression(’Column = 997)
>>> exp.prepare(layer.pendingFields())
>>> value = exp.evaluate(feature)

>>> bool(value)

True

10.2.3 Handling errors

exp = QgsExpression("l + 1 = 2 ")
if exp.hasParserError():
raise Exception(exp.parserErrorString())

value = exp.evaluate()
if exp.hasEvalError():

raise ValueError(exp.evalErrorString())

print value
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10.3 Mpumepsbl

Cuietytornue mpuMepbl MOI'Y T HCIOJIb30BATHCS /st (DUIIBTPAIMH CJIOs ¥ BO3BPAIIEHUsT O0bEKTOB, YI0BIIe-

TBOPAIOUIUX yCJIOBUIO.

def where(layer, exp):
print "Where"
exp = QgsExpression(exp)
if exp.hasParserError():
raise Exception(exp.parserErrorString())
exp.prepare(layer.pendingFields ())
for feature in layer.getFeatures():
value = exp.evaluate(feature)
if exp.hasEvalError():
raise ValueError(exp.evalErrorString())
if bool(value):
yield feature

layer = qgis.utils.iface.activeLayer ()
for f in where(layer, ’'Test > 1.07):
print £ + " Matches expression"

10.3. Mpumepsl
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YTeHue n coxpaHeHne HacTpoek

YacTo 6bIBaeT MOJIE3HBIM COXPAHUTH HEKOTOPbBIE TApaAMeTPhI PACIIAPEHNUsI, YTOOBI TTOJIH30BATEIIO HE TIPHU-
XO/IMJIOCH 32HOBO BBOJIWTH WJIM BHIOMPATDH UX MDY KAXKIOM 3aILyCKE PACIITUPEHUS.

These variables can be saved and retrieved with help of Qt and QGIS APIL. For each variable, you
should pick a key that will be used to access the variable — for user’s favourite color you could use key
“favourite color” or any other meaningful string. It is recommended to give some structure to naming
of keys.

Heobxomumo pa3audarh CIeayioIme TUIIBI HACTPOEK:

e global settings — they are bound to the user at particular machine. QGIS itself stores a lot of
global settings, for example, main window size or default snapping tolerance. This functionality is
provided directly by Qt framework by the means of QSettings class. By default, this class stores
settings in system’s “native” way of storing settings, that is — registry (on Windows), .plist file
(on Mac OS X) or .ini file (on Unix). The QSettings documentation is comprehensive, so we will
provide just a simple example

def store():

s = QSettings()
s.setValue ("myplugin/mytext", "hello world")
s.setValue ("myplugin/myint", 10)
s.setValue ("myplugin/myreal", 3.14)
def read():

s = QSettings()

mytext = s.value("myplugin/mytext", "default text')
myint = s.value("myplugin/myint", 123)

myreal = s.value("myplugin/myreal", 2.71)

The second parameter of the value() method is optional and specifies the default value if there is
no previous value set for the passed setting name.

e project settings — vary between different projects and therefore they are connected with a project
file. Map canvas background color or destination coordinate reference system (CRS) are examples
— white background and WGS84 might be suitable for one project, while yellow background and
UTM projection are better for another one. An example of usage follows

proj = QgsProject.instance()

# store values

proj.writeEntry("myplugin", "mytext", "hello world")
proj.writeEntry("myplugin", "myint", 10)
proj.writeEntry("myplugin", "mydouble", 0.01)
proj.writeEntry("myplugin", "mybool", True)

# read values
mytext = proj.readEntry("myplugin", "mytext", "default text") [0]
myint = proj.readNumEntry("myplugin", "myint", 123) [0]
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As you can see, the writeEntry () method is used for all data types, but several methods exist for
reading the setting value back, and the corresponding one has to be selected for each data type.

map layer settings — these settings are related to a particular instance of a map layer with
a project. They are not connected with underlying data source of a layer, so if you create two
map layer instances of one shapefile, they will not share the settings. The settings are stored in
project file, so if the user opens the project again, the layer-related settings will be there again.
This functionality has been added in QGIS v1.4. The API is similar to QSettings — it takes and
returns QVariant instances

# save a value
layer.setCustomProperty ("mytext", "hello world")

# read the walue again
mytext = layer.customProperty("mytext", "default text")
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Communicating with the user

This section shows some methods and elements that should be used to communicate with the user, in
order to keep consistency in the User Interface.

12.1 Showing messages. The QgsMessageBar class

Using message boxes can be a bad idea from a user experience point of view. For showing a small info
line or a warning/error messages, the QGIS message bar is usually a better option.

Using the reference to the QGIS interface object, you can show a message in the message bar with the
following code

iface.messageBar() .pushMessage("Error", "I’m sorry Dave, I’m afraid I can’t do that", level=QgsMessageBar.CRITI

~ Y WS R R v T % W g g g g

@ Error: I'm sorry Dave, I'm afraid | can't do that 1 more x

Puc. 12.1: QGIS Message bar

You can set a duration to show it for a limited time

iface.messageBar() .pushMessage ("Error", ""Ooops, the plugin is not working as it should", level=(gsMessageBar.C!

YOIt W BN RSSO0 05 »

e Error: I'm sorry Dave, ..

Puc. 12.2: QGIS Message bar with timer

The examples above show an error bar, but the level parameter can be used to creating warning messages
or info messages, using the QgsMessageBar.WARNING and QgsMessageBar. INFO constants respectively.

Widgets can be added to the message bar, like for instance a button to show more info

def showError():
pass

widget = iface.messageBar().createMessage("Missing Layers", "Show Me")
button = QPushButton(widget)
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Puc. 12.3: QGIS Message bar (info)

button.setText ("Show Me")

button.pressed.connect (showError)
widget.layout () .addWidget (button)

iface.messageBar() .pushWidget (widget, QgsMessageBar.WARNING)

2O % S\ EE N BSD S0 03
Missing Layers: Show Me ﬁv

Puc. 12.4: QGIS Message bar with a button

You can even use a message bar in your own dialog so you don’t have to show a message box, or if it
doesn’t make sense to show it in the main QGIS window

class MyDialog(QDialog) :
def __init__(self):

QDialog.__init__(self)
self .bar = QgsMessageBar()
self.bar.setSizePolicy( QSizePolicy.Minimum, QSizePolicy.Fixed )
self.setLayout (QGridLayout ())
self.layout () .setContentsMargins(0, 0, 0, 0)
self .buttonbox = QDialogButtonBox(QDialogButtonBox.0k)
self .buttonbox.accepted. connect (self.run)
self.layout () .addWidget (self.buttonbox, 0, 0, 2, 1)
self.layout() .addWidget (self.bar, 0, 0, 1, 1)

def run(self):
self .bar.pushMessage ("Hello", "World", level=QgsMessageBar.INF0)

12.2 Showing progress

Progress bars can also be put in the QGIS message bar, since, as we have seen, it accepts widgets. Here
is an example that you can try in the console.

import time
from PyQt4.QtGui import QProgressBar
from PyQt4.QtCore import *
progressMessageBar = iface.messageBar() .createMessage("Doing something boring...")
progress = QProgressBar ()
progress.setMaximum(10)
progress.setAlignment (Qt.AlignLeft|Qt.AlignVCenter)
progressMessageBar.layout () .addWidget (progress)
iface.messageBar () .pushWidget (progressMessageBar, iface.messageBar () .INFO)
for i in range(10):

time.sleep(1)
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Puc. 12.5: QGIS Message bar in custom dialog

progress.setValue(i + 1)
iface.messageBar () .clearWidgets ()

Also, you can use the built-in status bar to report progress, as in the next example

count = layers.featureCount ()
for i, feature in enumerate(features):
#do something time-consuming here

percent = i / float(count) * 100
iface.mainWindow() .statusBar() .showMessage ("Processed {} J".format(int(percent)))
iface.mainWindow() .statusBar () .clearMessage ()

12.3 Logging

You can use the QGIS logging system to log all the information that you want to save about the execution
of your code.

# You can optionally pass a ’tag’ and a ’level’ parameters

QgsMessageLog.logMessage ("Your plugin code has been executed correctly", ’MyPlugin’, QgsMessageLog.INF0)
QgsMessageLog.logMessage ("Your plugin code might have some problems", level=QgsMessageLog.WARNING)
QgsMessageLog.logMessage ("Your plugin code has crashed!", level=QgsMessageLog.CRITICAL)
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Paspabotka pacwwupenuii Ha Python

Jlmst pa3paboTKy pacimpeHnii MOXKHO HCIIOMb30BATh s3bIK IporpammupoBanus Python. ITo cpaBrenmio
¢ KJIACCHYIECKUMU PACIIUPeHusMu, Hamucanubivu Ha C++, ux jerde pa3pabaTbIBaTh, MOHUMATD, MMOI-
JIEPXKHUBATD U PACIHPOCTPAHATH B CUILY JMHAMUYECKON pupopl camoro Python.

Python plugins are listed together with C++ plugins in QGIS plugin manager. They are searched for in
these paths:

e UNIX/Mac: ~/.qgis/python/plugins and (qgis_prefix)/share/qgis/python/plugins
e Windows: “/.qgis/python/plugins and (qgis_prefix)/python/plugins

Home directory (denoted by above ~) on Windows is usually something like C:\Documents and
Settings\ (user) (on Windows XP or earlier) or C:\Users\(user). Since QGIS is using Python 2.7,
subdirectories of these paths have to contain an __init__.py file to be considered Python packages that
can be imported as plugins.

Ilpumeuanme: By setting QGIS PLUGINPATH to an existing directory path, you can add this path
to the list of paths that are searched for plugins.

ITarn:

1. HUodes: Ilpexae Bcero myxua uues ajsi HoBoro pacimupenuss QGIS. 3adem s1o nyx)uo? Kakyrio
3aJa49y HeoOXomuMo pemuth? MoKeT, ecTh rOTOBOe PACIIMDPEHUS I PEIIeHus 3TON 3amaun?

2. Create files: Create the files described next. A starting point (__init__.py). Fill in the Plugin
metadate (metadata.txt) A main python plugin body (mainplugin.py). A form in QT-Designer
(form.ui), with its resources.qrc.

3. Write code: Write the code inside the mainplugin.py

4. Tecmuposanue: 3akpoiiTe u cHoBa oTKpoiite QGIS, 3arpy3ure cBoé pacmupenue. IIpoBepbre, 9TO
BCE paboTaeT Kak HaIo.

5. Publish: Publish your plugin in QGIS repository or make your own repository as an “arsenal” of
personal “GIS weapons”.

13.1 PaspaboTtka pacwupeHus

Since the introduction of Python plugins in QGIS, a number of plugins have appeared - on Plugin
Repositories wiki page you can find some of them, you can use their source to learn more about
programming with PyQGIS or find out whether you are not duplicating development effort. The QGIS
team also maintains an Official python plugin repository. Ready to create a plugin but no idea what to
do? Python Plugin Ideas wiki page lists wishes from the community!
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13.1.1 Plugin files

Here’s the directory structure of our example plugin

PYTHON_PLUGINS_PATH/

MyPlugin/

__init__.py --> *required*

mainPlugin.py --> *required*

metadata.txt --> *required*

resources.qrc --> *likely usefulx*

resources.py --> *compiled version, likely usefulx*
form.ui --> *likely usefulx*

form.py --> *compiled version, likely usefulx*

st ero ucnoab3yoTesd (haib:

e __init__.py = The starting point of the plugin. It has to have the classFactory() method and
may have any other initialisation code.

e mainPlugin.py = The main working code of the plugin. Contains all the information about the
actions of the plugin and the main code.

e resources.qrc = The .xml document created by Qt Designer. Contains relative paths to resources
of the forms.

e resources.py = The translation of the .qrc file described above to Python.
e form.ui = The GUI created by Qt Designer.
e form.py = The translation of the form.ui described above to Python.

e metadata.txt = Required for QGIS >= 1.8.0. Containts general info, version, name and some
other metadata used by plugins website and plugin infrastructure. Since QGIS 2.0 the metadata
from __init__.py are not accepted anymore and the metadata.txt is required.

Here is an online automated way of creating the basic files (skeleton) of a typical QGIS Python plugin.

Also there is a QGIS plugin called Plugin Builder that creates plugin template from QGIS and doesn’t
require internet connection. This is the recommended option, as it produces 2.0 compatible sources.

IIpenynpexgenune: If you plan to upload the plugin to the Official python plugin repository you
must check that your plugin follows some additional rules, required for plugin Validation

13.2 Plugin content

Here you can find information and examples about what to add in each of the files in the file structure
described above.

13.2.1 Plugin metadata

First, plugin manager needs to retrieve some basic information about the plugin such as its name,
description etc. File metadata.txt is the right place to put this information.

Baxxno: All metadata must be in UTF-8 encoding.
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Metadata name Required| Notes

nMs True a short string containing the name of the plugin

qgisMinimumVersiohrue dotted notation of minimum QGIS version

qgisMaximumVersidialse dotted notation of maximum QGIS version

description True short text which describes the plugin, no HTML allowed

about False longer text which describes the plugin in details, no HTML allowed

version True short string with the version dotted notation

author True author name

email True email of the author, will not be shown on the web site

changelog False string, can be multiline, no HTML allowed

experimental False boolean flag, True or False

deprecated False boolean flag, True or False, applies to the whole plugin and not just to
the uploaded version

tags False comma separated list, spaces are allowed inside individual tags

homepage False a valid URL pointing to the homepage of your plugin

repository False a valid URL for the source code repository

tracker False a valid URL for tickets and bug reports

icon False a file name or a relative path (relative to the base folder of the plugin’s
compressed package)

category False one of Raster, Vector, Database and Web

By default, plugins are placed in the Plugins menu (we will see in the next section how to add a menu
entry for your plugin) but they can also be placed the into Raster, Vector, Database and Web menus.

A corresponding “category” metadata entry exists to specify that, so the plugin can be classified
accordingly. This metadata entry is used as tip for users and tells them where (in which menu) the
plugin can be found. Allowed values for “category” are: Vector, Raster, Database or Web. For example,
if your plugin will be available from Raster menu, add this to metadata.txt

category=Raster

ITpumeuanme: If ggisMazimum Version is empty, it will be automatically set to the major version plus
.99 when uploaded to the Official python plugin repository.

An example for this metadata.txt

; the next section is mandatory

[general]

name=HelloWorld

email=me@example.com

author=Just Me

qgisMinimumVersion=2.0

description=This is an example plugin for greeting the world.
Multiline is allowed:
lines starting with spaces belong to the same
field, in this case to the '"description" field.
HTML formatting is not allowed.

about=This paragraph can contain a detailed description
of the plugin. Multiline is allowed, HTML is not.

version=version 1.2

; end of mandatory metadata

; start of optional metadata

category=Raster

changelog=The changelog lists the plugin versions
and their changes as in the example below:
1.0 - First stable release
0.9 - All features implemented
0.8 - First testing release
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; Tags are in comma separated value format, spaces are allowed within the

; tag name.

; Tags should be in English language. Please also check for existing tags and
; synonyms before creating a new one.

tags=wkt,raster,hello world

; these metadata can be empty, they will eventually become mandatory.
homepage=http://www.itopen.it

tracker=http://bugs.itopen.it

repository=http://www.itopen.it/repo

icon=icon.png

; experimental flag (applies to the single version)
experimental=True

; deprecated flag (applies to the whole plugin and not only to the uploaded version)
deprecated=False

; if empty, it will be automatically set to major version + .99
qgisMaximumVersion=2.0

13.2.2 _ init_ .py

This file is required by Python’s import system. Also, QGIS requires that this file contains a
classFactory() function, which is called when the plugin gets loaded to QGIS. It receives reference
to instance of QgisInterface and must return instance of your plugin’s class from the mainplugin.py
— in our case it’s called TestPlugin (see below). This is how __init__.py should look like

def classFactory(iface):
from mainPlugin import TestPlugin
return TestPlugin(iface)

## any other initialisation needed

13.2.3 mainPlugin.py

This is where the magic happens and this is how magic looks like: (e.g. mainPlugin.py)

from PyQt4.QtCore import *
from PyQt4.QtGui import =*
from qgis.core import *

# initialize {t Tesources from file resources.py
import resources

class TestPlugin:

def __init__(self, iface):
# save reference to the (GIS interface
self.iface = iface

def initGui(self):
# create action that will start plugin configuration
self.action = QAction(QIcon(":/plugins/testplug/icon.png"), "Test plugin", self.iface.mainWindow())
self.action.setObjectName("testAction")
self.action.setWhatsThis("Configuration for test plugin")
self.action.setStatusTip("This is status tip")
QObject.connect(self.action, SIGNAL("triggered()"), self.run)

# add toolbar button and menu item
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self.iface.addToolBarIcon(self.action)
self.iface.addPluginToMenu("&Test plugins", self.action)

# connect to signal renderComplete which is emitted when canvas
# rendering is done
Q0bject.connect (self.iface.mapCanvas (), SIGNAL("renderComplete(QPainter *)'"), self.renderTest)

def unload(self):
# remove the plugin menu item and icon
self.iface.removePluginMenu("&Test plugins', self.action)
self.iface.removeToolBarIcon(self.action)

# disconnect form signal of the canvas
Q0bject.disconnect (self.iface.mapCanvas(), SIGNAL("renderComplete(QPainter *)"), self.renderTest)

def run(self):
# create and show a configuration dialog or something similar
print "TestPlugin: run called!"

def renderTest(self, painter):
# use painter for drawing to map canvas
print "TestPlugin: renderTest called!"

The only plugin functions that must exist in the main plugin source file (e.g. mainPlugin.py) are:
e __init__ —> which gives access to QGIS interface
e initGui() —> called when the plugin is loaded
e unload() —> called when the plugin is unloaded

You can see that in the above example, the addPluginToMenu() is used. This will add the corresponding
menu action to the Plugins menu. Alternative methods exist to add the action to a different menu. Here
is a list of those methods:

e addPluginToRasterMenu()
e addPluginToVectorMenu()
e addPluginToDatabaseMenu()
e addPluginToWebMenu ()
All of them have the same syntax as the addPluginToMenu() method.

Adding your plugin menu to one of those predefined method is recommended to keep consistency in how
plugin entries are organized. However, you can add your custom menu group directly to the menu bar,
as the next example demonstrates:

def initGui(self):
self.menu = QMenu(self.iface.mainWindow())
self .menu.setObjectName ("testMenu'")
self .menu.setTitle ("MyMenu")

self.action = QAction(QIcon(":/plugins/testplug/icon.png"), "Test plugin", self.iface.mainWindow())
self.action.setObjectName ("testAction")

self.action.setWhatsThis("Configuration for test plugin")

self.action.setStatusTip("This is status tip")

Q0bject.connect (self.action, SIGNAL("triggered()"), self.run)

self .menu.addAction(self.action)

menuBar = self.iface.mainWindow() .menuBar ()
menuBar.insertMenu(self.iface.firstRightStandardMenu() .menuAction(), self.menu)

def unload(self):
self.menu.deleteLater()
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Don’t forget to set QAction and QMenu objectName to a name specific to your plugin so that it can be
customized.

13.2.4 ®aiin pecypcos

You can see that in initGui() we’ve used an icon from the resource file (called resources.qrc in our
case)

<RCC>
<gresource prefix="/plugins/testplug" >
<file>icon.png</file>
</qresource>
</RCC>

It is good to use a prefix that will not collide with other plugins or any parts of QGIS, otherwise you
might get resources you did not want. Now you just need to generate a Python file that will contain the
resources. It’s done with pyrcc4 command

pyrcc4 -o resources.py resources.qrc

And that’s all... nothing complicated :)

If you’ve done everything correctly you should be able to find and load your plugin in the plugin manager
and see a message in console when toolbar icon or appropriate menu item is selected.

IIpu paGore Haj peasibHbIM pacIIMpEHUEM yJI00HO BecTH pa3paboTKy B Apyrom (pabodyem) Karajore u
co3narh makefile, koropsblil Oyner resepupoBarh (aitibl uHTEPdEica U PecypcoB, a TaKKe BBIIOJIHITH
KonupoBanue pacimupennsi B kKaragor QGIS.

13.3 JokymeHTauns

The documentation for the plugin can be written as HI'ML help files. The qgis.utils module provides
a function, showPluginHelp() which will open the help file browser, in the same way as other QGIS
help.

The showPluginHelp‘ () function looks for help files in the same directory as the calling module. It
will look for, in turn, index-11_cc.html, index-11.html, index-en.html, index-en_us.html and
index.html, displaying whichever it finds first. Here 11_cc is the QGIS locale. This allows multiple
translations of the documentation to be included with the plugin.

Kpowme Toro, dyukmusi showPluginHelp() moxker npuamMmarh napamerp packageName, npentuduru-
PYIOIIHUi paciupenne, CIpaBKy KOTOPOTO HYKHO 0TOOpa3uTh; filename, KOTOP®HIH UCTONB3YETCS s €~
peornpeesienus umenu aiiyia ¢ JoKyMeHTalueil; u section, g mepesadn MMEHU AKOps (3aKJIaaKu) B
JIOKyMEHTE, Ha, KOTOPbIi Opay3ep [IO0/KeH mepeiTn.
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IDE settings for writing and debugging plugins

Although each programmer has his preferred IDE /Text editor, here are some recommendations for setting
up popular IDE’s for writing and debugging QGIS Python plugins.

14.1 A note on configuring your IDE on Windows

On Linux there is no additional configuration needed to develop plug-ins. But on Windows you need to
make sure you that you have the same environment settings and use the same libraries and interpreter
as QGIS. The fastest way to do this, is to modify the startup batch file of QGIS.

If you used the OSGeodW Installer, you can find this under the bin folder of your OSGoeW install. Look
for something like C:\0SGeo4W\bin\qgis-unstable.bat.

For using Pyscripter IDE, here’s what you have to do:
e Make a copy of qgis-unstable.bat and rename it pyscripter.bat.
e Open it in an editor. And remove the last line, the one that starts QGIS.

e Add a line that points to the your Pyscripter executable and add the commandline argument that
sets the version of Python to be used (2.7 in the case of QGIS 2.0)

e Also add the argument that points to the folder where Pyscripter can find the Python dll used by
QGIS, you can find this under the bin folder of your OSGeoW install

Q@echo off

SET 0SGE04W_ROOT=C:\0SGeo4W

call "),0SGEO4W_ROO0T%"\bin\o4w_env.bat

call "),0SGE04W_RODOT%"\bin\gdall6.bat

Q@echo off

path ¥PATH); 4GISBASE%\bin

Start C:\pyscripter\pyscripter.exe --python25 --pythondllpath=C:\0SGeo4W\bin

Now when you double click this batch file it will start Pyscripter, with the correct path.

More popular that Pyscripter, Eclipse is a common choice among developers. In the following sections,
we will be explaining how to configure it for developing and testing plugins. To prepare your environment,
for using Eclipse in Windows, you should also create a batch file and use it to start Eclipse.

To create that batch file, follow these steps.

e Locate the folder where file:qgis_core.dll resides in. Normally this is C:0SGeo4Wappsqgisbin,
but if you compiled your own QGIS application this is in your build folder in
output/bin/RelWithDebInfo

e Locate your eclipse.exe executable.

e Create the following script and use this to start eclipse when developing QGIS plugins.
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call "C:\0SGeo4W\bin\o4w_env.bat"
set PATH=YPATHJ,;C:\path\to\your\qgis_core.dll\parent\folder
C:\path\to\your\eclipse.exe

14.2 Debugging using Eclipse and PyDev

14.2.1 Installation

To use Eclipse, make sure you have installed the following
e Eclipse
e Aptana Eclipse Plugin or PyDev
e QGIS 2.0

14.2.2 Preparing QGIS

There is some preparation to be done on QGIS itself. Two plugins are of interest: Remote Debug and
Plugin reloader.

e Go to Plugins — Fetch python plugins

e Search for Remote Debug ( at the moment it’s still experimental, so enable experimental plugins
under the Options tab in case it does not show up ). Install it.

e Search for Plugin reloader and install it as well. This will let you reload a plugin instead of having
to close and restart QGIS to have the plugin reloaded.

14.2.3 Setting up Eclipse

In Eclipse, create a new project. You can select General Project and link your real sources later on, so
it does not really matter where you place this project.

Now right click your new project and choose New — Folder.

Click [Advanced] and choose Link to alternate location (Linked Folder). In case you already have sources
you want to debug, choose these, in case you don’t, create a folder as it was already explained

Now in the view Project Explorer, your source tree pops up and you can start working with the code.
You already have syntax highlighting and all the other powerful IDE tools available.

14.2.4 Configuring the debugger

To get the debugger working, switch to the Debug perspective in Eclipse ( Window — Open Perspective
— Other — Debug).

Now start the PyDev debug server by choosing PyDev — Start Debug Server.

Eclipse is now waiting for a connection from QGIS to its debug server and when QGIS connects to the
debug server it will allow it to control the python scripts. That’s exactly what we installed the Remote
Debug plugin for. So start QGIS in case you did not already and click the bug symbol .

Now you can set a breakpoint and as soon as the code hits it, execution will stop and you can inspect
the current state of your plugin. (The breakpoint is the green dot in the image below, set one by double
clicking in the white space left to the line you want the breakpoint to be set)

A very interesting thing you can make use of now is the debug console. Make sure that the execution is
currently stopped at a break point, before you proceed.
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Select a wizard F{'}
Create a new project resource

Wizards:

type filter text d

@ PHP Project
& Rails Project
) Ruby Project
il Web Project
~ = General
b = CC+Ht
P &= cvs
b= Java
P = PyDev
P = Ruby
P &= Web
b = Other

@ < Back H Next = ‘ | Cancel | | Finish

Puc. 14.1: Eclipse project
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89 def printProfile(self):

A 90 printer = QPrinter( QPrinter.HighResolution )
91 printer.setOutputFormat( QPrinter.PdfFormat )
92 printer.setPaperSize( QPrinter.Ad )

93 printer.setOrientation( QPrinter.Llandscape )

94

95 printPreviewDlg = QPrintPreviewDialog( )

96 printPreviewDlg.paintRequested.connect( self.printRequested )
97

98 printPreviewDlg. exec_()

99

100 @pyqtsSlot( QPrinter )

101 def printRequested( self, printer }):

102 self webView.print_{ printer )

Puc. 14.2: Breakpoint

Open the Console view (Window — Show view). It will show the Debug Server console which is not
very interesting. But there is a button [Open Console] which lets you change to a more interesting
PyDev Debug Console. Click the arrow next to the [Open Console] button and choose PyDev Console.
A window opens up to ask you which console you want to start. Choose PyDev Debug Console. In case
its greyed out and tells you to Start the debugger and select the valid frame, make sure that you’ve got
the remote debugger attached and are currently on a breakpoint.

88 det changeVerticalExaggeration(se(f, val): ]

G ) G [ )

B Console 2 | %% Debug ® Breakpoints 4’ Search & Progress Fi PyUnit w b B E | # B 5= B

Debug Server

lDebug Server at port: 5678 H

Puc. 14.3: PyDev Debug Console

You have now an interactive console which let’s you test any commands from within the current context.
You can manipulate variables or make API calls or whatever you like.

A little bit annoying is, that every time you enter a command, the console switches back to the Debug
Server. To stop this behavior, you can click the Pin Console button when on the Debug Server page and
it should remember this decision at least for the current debug session.

14.2.5 Making eclipse understand the API

A very handy feature is to have Eclipse actually know about the QGIS API. This enables it to check
your code for typos. But not only this, it also enables Eclipse to help you with autocompletion from the
imports to API calls.

To do this, Eclipse parses the QGIS library files and gets all the information out there. The only thing
you have to do is to tell Eclipse where to find the libraries.

Click Window — Preferences — PyDev — Interpreter — Python.

You will see your configured python interpreter in the upper part of the window (at the moment python2.7
for QGIS) and some tabs in the lower part. The interesting tabs for us are Libraries and Forced Builtins.

First open the Libraries tab. Add a New Folder and choose the python folder of your QGIS installation.
If you do not know where this folder is (it’s not the plugins folder) open QGIS, start a python console
and simply enter qgis and press Enter. It will show you which QGIS module it uses and its path. Strip
the trailing /qgis/__init__.pyc from this path and you’ve got the path you are looking for.

You should also add your plugins folder here (on Linux it is ~/.qgis/python/plugins).
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“ 2 Python Interpreters -
P General Python interpreters (e.g.: python.exe)
b Aptana Studio Name Location New...
boacr % fbinfpython2.7 fusr/bin/python2.7
P Help Auto Con
P Install/Update @
b Java
b Library Hover —UP
~ PyDev Down
Builders
b Debug =i Libraries | Forced Builtins l Predefined I PEEnvironment # String Substitution Variables
P Django Templates Editor System PYTHONPATH
b Editor & fusr/lib64/python2.7 lib-tk = @
Interactive Console & fusr/lib64/python2.7/lib-old
Interpreter - Iron Python & fusr/lib64/python2.7lib-dynload @
Interpreter - Jython & fusr/lib64/python2.7/site-packages Remove
& fusr/lib64/python2.7/site-packages/gst-0.10
Logging & fusr/lib64/python2.7/site-packages/gtk-2.0 L3
PyLint & fusr/lib/python27/site-packages
PyUnit & fusr/lib/python27/site-packages/setuptools-0.6c11-py2.7 egg-info
Scripting PyDev & fusr/lib64/python2.7/site-packages/PyQt4
Task Tags & fhome/kk/dev/cpp/qgis/qtcreator-buildfoutput/python
P Remote Systems & fhome/kk/.qgis/python/plugins =
P Run/Debug
b Tesm [Restore DefauLtsl [ Apply
¢ >

@ [ Cancel H oK ]

Puc. 14.4: PyDev Debug Console
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Next jump to the Forced Builtins tab, click on New... and enter qgis. This will make Eclipse parse the
QGIS API. You probably also want eclipse to know about the PyQt4 API. Therefore also add PyQt4 as
forced builtin. That should probably already be present in your libraries tab.

Click OK and you’re done.

Note: every time the QGIS API changes (e.g. if you're compiling QGIS master and the SIP file changed),
you should go back to this page and simply click Apply. This will let Eclipse parse all the libraries again.

For another possible setting of Eclipse to work with QGIS Python plugins, check this link

14.3 Debugging using PDB

If you do not use an IDE such as Eclipse, you can debug using PDB, following these steps.
First add this code in the spot where you would like to debug

# Use pdb for debugging

import pdb

# These lines allow you to set a breakpoint in the app
pyqtRemoveInputHook ()

pdb.set_trace()

Then run QGIS from the command line.

On Linux do:

$ ./Qgis

On Mac OS X do:

$ /Applications/Qgis.app/Contents/MacOS/Qgis

And when the application hits your breakpoint you can type in the console!

TODO: Add testing information

68 Mnaea 14. IDE settings for writing and debugging plugins


http://linfiniti.com/2011/12/remote-debugging-qgis-python-plugins-with-pydev

Mnasa 15

Mcnonb3oBaHune cnoé€s paclumpeHunii

Ecnu pacmupenne ucnonb3yer cOOCTBEHHBIE METOJbL JIJisi OTPUCOBKHU CIIOEB KapThl, HAUOOIEE MPOCTOM
cnocob peanmsanuu — CO3JaHKe HOBOTO Tumna cjosg Ha ocHoBe QgsPluginLayer.

TODO: Check correctness and elaborate on good use cases for QgsPluginLayer, ...

15.1 Hacneposanune QgsPluginLayer

Below is an example of a minimal QgsPluginLayer implementation. It is an excerpt of the Watermark
example plugin

class WatermarkPluginLayer (QgsPluginLayer) :
LAYER_TYPE="watermark"

def __init__(self):
QgsPluginlLayer.__init__(self, WatermarkPluginLayer.LAYER_TYPE, "Watermark plugin layer'")
self.setValid(True)

def draw(self, rendererContext):
image = QImage("myimage.png'")
painter = rendererContext.painter()
painter.save()
painter.drawImage (10, 10, image)
painter.restore()
return True

Methods for reading and writing specific information to the project file can also be added

def readXml(self, node):
pass

def writeXml(self, node, doc):
pass

When loading a project containing such a layer, a factory class is needed
class WatermarkPluginLayerType (QgsPluginLayerType) :

def init__(self):

QgsPluginLayerType.__init__(self, WatermarkPluginLayer.LAYER_TYPE)

def createlayer(self):
return WatermarkPluginLayer ()

You can also add code for displaying custom information in the layer properties
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def showLayerProperties(self, layer):
pass
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CoBmecTmocTb € paHHumu Bepcusimu QGIS

16.1 Plugin menu

If you place your plugin menu entries into one of the new menus (Raster, Vector, Database or Web), you
should modify the code of the initGui() and unload() functions. Since these new menus are available
only in QGIS 2.0 and greater, the first step is to check that the running QGIS version has all the necessary
functions. If the new menus are available, we will place our plugin under this menu, otherwise we will
use the old Plugins menu. Here is an example for Raster menu

def initGui(self):
# create action that will start plugin configuration
self.action = QAction(QIcon(":/plugins/testplug/icon.png"), "Test plugin", self.iface.mainWindow())
self.action.setWhatsThis("Configuration for test plugin")
self.action.setStatusTip("This is status tip")
Q0bject.connect (self.action, SIGNAL("triggered()"), self.run)

# check if Raster menu available

if hasattr(self.iface, "addPluginToRasterMenu") :
# Raster menu and toolbar available
self.iface.addRasterToolBarIcon(self.action)
self.iface.addPluginToRasterMenu("&Test plugins", self.action)

else:
# there is no Raster menu, place plugin under Plugins menu as usual
self.iface.addToolBarIcon(self.action)
self.iface.addPluginToMenu("&Test plugins", self.action)

# connect to signal renderComplete which is emitted when canvas rendering is done
QO0bject.connect (self.iface.mapCanvas(), SIGNAL("renderComplete(QPainter *)"), self.renderTest)

def unload(self):

# check if Raster menu available and remove our buttons from appropriate

# menu and toolbar

if hasattr(self.iface, "addPluginToRasterMenu"):
self.iface.removePluginRasterMenu("&Test plugins", self.action)
self.iface.removeRasterToolBarIcon(self.action)

else:
self.iface.removePluginMenu("&Test plugins", self.action)
self.iface.removeToolBarIcon(self.action)

# disconnect from signal of the canvas
Q0bject.disconnect (self.iface.mapCanvas(), SIGNAL("renderComplete(QPainter #)"), self.renderTest)
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Releasing your plugin

Once your plugin is ready and you think the plugin could be helpful for some people, do not hesitate
to upload it to Official python plugin repository. On that page you can find also packaging guidelines
about how to prepare the plugin to work well with the plugin installer. Or in case you would like to set
up your own plugin repository, create a simple XML file that will list the plugins and their metadata,
for examples see other plugin repositories.

Please take special care to the following suggestions:

17.1 Metadata and names

e avoid using a name too similar to existing plugins

e if your plugin has a similar functionality to an existing plugin, please explain the differences in the
About field, so the user will know which one to use without the need to install and test it

e avoid repeating “plugin” in the name of the plugin itself

e use the description field in metadata for a 1 line description, the About field for more detailed
instructions

e include a code repository, a bug tracker, and a home page; this will greatly enhance the possibility
of collaboration, and can be done very easily with one of the available web infrastructures (GitHub,
GitLab, Bitbucket, etc.)

e choose tags with care: avoid the uninformative ones (e.g. vector) and prefer the ones already used
by others (see the plugin website)

e add a proper icon, do not leave the default one; see QGIS interface for a suggestion of the style to
be used

17.2 Code and help

e do not include generated file (ui_*.py, resources rc.py, generated help files...) and useless stuff
(e.g. .gitignore) in repository

e add the plugin to the appropriate menu (Vector, Raster, Web, Database)

e when appropriate (plugins performing analyses), consider adding the plugin as a subplugin of
Processing framework: this will allow users to run it in batch, to integrate it in more complex
workflows, and will free you from the burden of designing an interface

e include at least minimal documentation and, if useful for testing and understanding, sample data.
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17.3 Official python plugin repository

You can find the official python plugin repository at http://plugins.qgis.org/.
In order to use the official repository you must obtain an OSGEO ID from the OSGEO web portal.
Once you have uploaded your plugin it will be approved by a staff member and you will be notified.

TODO: Insert a link to the governance document

17.3.1 Permissions

These rules have been implemented in the official plugin repository:
e every registered user can add a new plugin
e staff users can approve or disapprove all plugin versions

e users which have the special permission plugins.can_approve get the versions they upload
automatically approved

e users which have the special permission plugins.can_approve can approve versions uploaded by
others as long as they are in the list of the plugin owners

e a particular plugin can be deleted and edited only by staff users and plugin owners

e if a user without plugins.can_ approve permission uploads a new version, the plugin version is
automatically unapproved.

17.3.2 Trust management

Staff members can grant trust to selected plugin creators setting plugins.can_ approve permission through
the front-end application.

The plugin details view offers direct links to grant trust to the plugin creator or the plugin owners.

17.3.3 Validation

Plugin’s metadata are automatically imported and validated from the compressed package when the
plugin is uploaded.

Here are some validation rules that you should aware of when you want to upload a plugin on the official
repository:

1. the name of the main folder containing your plugin must contain only ASCII characters (A-Z and
a-z), digits and the characters underscore (_) and minus (-), also it cannot start with a digit

2. metadata.txt is required
3. all required metadata listed in metadata table must be present

4. the version metadata field must be unique

17.3.4 Plugin structure

Following the validation rules the compressed (.zip) package of your plugin must have a specific structure
to validate as a functional plugin. As the plugin will be unzipped inside the users plugins folder it must
have it’s own directory inside the .zip file to not interfere with other plugins. Mandatory files are:
metadata.txt and __init__.py. But it would be nice to have a README and of course an icon to
represent the plugin (resources.qrc). Following is an example of how a plugin.zip should look like.
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plugin.zip
pluginfolder/
|-- i18n
| |-- translation_file_de.ts
|-- img
| |-- icon.png
I ‘-- iconsource.svg
|-- __init__.py
| -- Makefile
| -- metadata.txt
| -- more_code.py
|-- main_code.py
| -- README
| -- resources.qrc
| -- resources_rc.py
‘- ui_Qt_user_interface_file.ui

17.3. Official python plugin repository
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Masa 18

Code Snippets

This section features code snippets to facilitate plugin development.

18.1 How to call a method by a key shortcut

In the plug-in add to the initGui()

self .keyAction = QAction("Test Plugin", self.iface.mainWindow())
self.iface.registerMainWindowAction(self.keyAction, "F7") # actionl triggered by F7 key
self.iface.addPluginToMenu("&Test plugins", self.keyAction)

QO0bject.connect (self.keyAction, SIGNAL("triggered()"),self.keyActionF7)

To unload () add

self.iface.unregisterMainWindowAction(self.keyAction)

The method that is called when F7 is pressed

def keyActionF7(self):
QMessageBox.information(self.iface.mainWindow(),"0k", "You pressed F7")

18.2 How to toggle Layers

Since QGIS 2.4 there is new layer tree API that allows direct access to the layer tree in the legend. Here
is an example how to toggle visibility of the active layer

root = QgsProject.instance().layerTreeRoot ()

node = root.findLayer(iface.activeLayer().id())

new_state = Qt.Checked if node.isVisible() == Qt.Unchecked else Qt.Unchecked
node.setVisible (new_state)

18.3 How to access attribute table of selected features

def changeValue(self, value):

layer = self.iface.activelayer()

if (layer):
nF = layer.selectedFeatureCount ()
if (nF > 0):

layer.startEditing()

ob = layer.selectedFeaturesIds()
b = QVariant(value)
if (oF > 1):
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for i in ob:
layer.changeAttributeValue(int(i), 1, b) # 1 being the second column
else:
layer.changeAttributeValue (int (ob[0]), 1, b) # 1 being the second column
layer.commitChanges ()
else:
QMessageBox.critical(self.iface.mainWindow (), "Error", "Please select at least one feature from current 1.
else:
QMessageBox.critical(self.iface.mainWindow(), "Error", "Please select a layer")

The method requires one parameter (the new value for the attribute field of the selected feature(s)) and
can be called by

self.changeValue(50)
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Masa 19

Bunbanoreka ceteBoro aHanusa

Starting from revision ee19294562 (QGIS >= 1.8) the new network analysis library was added to the
QGIS core analysis library. The library:

® MOKET CO37aBaTh MaTeMaTuuecknii rpad n3 reorpaduaecknx TaHALIX (JIMHEHHBIX BEKTOPHBIX CJIO-
éB)

e implements basic methods from graph theory (currently only Dijkstra’s algorithm)

The network analysis library was created by exporting basic functions from the RoadGraph core plugin
and now you can use it’s methods in plugins or directly from the Python console.

19.1 lNpwumeHeHune

Briefly, a typical use case can be described as:
1. monyuuth rpad u3 reorpadUIECKuX JAHHBIX
2. BBIIOJHATHL aHAIU3 I'pada

3. UCIOJIBH30BATh PE3y/IbTATHI aHAIUu3a (HAPUMED, BU3YaIU3UPOBATH WX )

19.2 Building a graph

The first thing you need to do — is to prepare input data, that is to convert a vector layer into a graph.
All further actions will use this graph, not the layer.

As a source we can use any polyline vector layer. Nodes of the polylines become graph vertexes, and
segments of the polylines are graph edges. If several nodes have the same coordinates then they are the
same graph vertex. So two lines that have a common node become connected to each other.

Additionally, during graph creation it is possible to “fix” (“tie”) to the input vector layer any number of
additional points. For each additional point a match will be found — the closest graph vertex or closest
graph edge. In the latter case the edge will be split and a new vertex added.

Vector layer attributes and length of an edge can be used as the properties of an edge.

Converting from a vector layer to the graph is done using the Builder programming pattern. A graph is
constructed using a so-called Director. There is only one Director for now: QgsLineVectorLayerDirector.
The director sets the basic settings that will be used to construct a graph from a line vector layer, used
by the builder to create the graph. Currently, as in the case with the director, only one builder exists:
QgsGraphBuilder, that creates QgsGraph objects. You may want to implement your own builders that
will build a graphs compatible with such libraries as BGL or NetworkX.

To calculate edge properties the programming pattern strategy is used. For now only
QgsDistanceArcProperter strategy is available, that takes into account the length of the route. You can
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implement your own strategy that will use all necessary parameters. For example, RoadGraph plugin
uses a strategy that computes travel time using edge length and speed value from attributes.

It’s time to dive into the process.
First of all, to use this library we should import the networkanalysis module

from qgis.networkanalysis import *

Then some examples for creating a director

# don’t use information about road direction from layer attributes,
# all roads are treated as two-way
director = QgsLineVectorLayerDirector(vLayer, -1, ’’, ’?, ’7, 3)

use field with indez 5 as source of information about road direction.
one-way roads with direct direction have attribute value '"yes",

one-way roads with reverse direction have the walue "1", and accordingly
bidirectional roads have "no". By default roads are treated as two-way.
This scheme can be used with OpenStreetMap data

director = QgsLineVectorLayerDirector(vLayer, 5, ’yes’, ’1’, ’no’, 3)

®H OB R R W

To construct a director we should pass a vector layer, that will be used as the source for the graph
structure and information about allowed movement on each road segment (one-way or bidirectional
movement, direct or reverse direction). The call looks like this

director = QgsLineVectorLayerDirector(vl, directionFieldId,
directDirectionValue,
reverseDirectionValue,
bothDirectionValue,
defaultDirection)

And here is full list of what these parameters mean:
e vl — vector layer used to build the graph

e directionFieldId — index of the attribute table field, where information about roads direction
is stored. If -1, then don’t use this info at all. An integer.

e directDirectionValue — field value for roads with direct direction (moving from first line point
to last one). A string.

e reverseDirectionValue — field value for roads with reverse direction (moving from last line point
to first one). A string.

e bothDirectionValue — field value for bidirectional roads (for such roads we can move from first
point to last and from last to first). A string.

e defaultDirection — default road direction. This value will be used for those roads where field
directionFieldId is not set or has some value different from any of the three values specified
above. An integer. 1 indicates direct direction, 2 indicates reverse direction, and 3 indicates both
directions.

It is necessary then to create a strategy for calculating edge properties

properter = QgsDistanceArcProperter()

And tell the director about this strategy
director.addProperter (properter)
Now we can use the builder, which will create the graph. The QgsGraphBuilder class constructor takes
several arguments:
® crs — mcoJsib3yeMas cucrema koopauaar. OQbs3aresbHbIH TapaMerp.

e otfEnabled — yKa3bIBaeT Ha UCIOTL30BAHNE MTEPENPOEIINPOBAHUS «HA JieTy». [To ymomuanuio True
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e topologyTolerance — TOMOJOIMYECKAH TOJIEPAHTHOCTb. JHAYEHHE 110 yMOIIaHIIO 0
o ellipsoidID‘ — ucmonw3yembrit sjmncon. [lo ymomuanuo “WGES84”

# only CRS is set, all other wvalues are defaults
builder = QgsGraphBuilder (myCRS)

Also we can define several points, which will be used in the analysis. For example

startPoint = QgsPoint(82.7112, 55.1672)
endPoint = QgsPoint(83.1879, 54.7079)

Now all is in place so we can build the graph and “tie” these points to it
tiedPoints = director.makeGraph(builder, [startPoint, endPoint])
Building the graph can take some time (which depends on the number of features in a layer and layer

size). tiedPoints is a list with coordinates of “tied” points. When the build operation is finished we can
get the graph and use it for the analysis

graph = builder.graph()

With the next code we can get the vertex indexes of our points

startId = graph.findVertex(tiedPoints[0])
endId = graph.findVertex(tiedPoints[1])

19.3 Auanus rpada

Networks analysis is used to find answers to two questions: which vertexes are connected and how to find
a shortest path. To solve these problems the network analysis library provides Dijkstra’s algorithm.

Dijkstra’s algorithm finds the shortest route from one of the vertexes of the graph to all the others and
the values of the optimization parameters. The results can be represented as a shortest path tree.

The shortest path tree is a directed weighted graph (or more precisely — tree) with the following
properties:

e only one vertex has no incoming edges — the root of the tree
e all other vertexes have only one incoming edge

e if vertex B is reachable from vertex A, then the path from A to B is the single available path and
it is optimal (shortest) on this graph

To get the shortest path tree use the methods shortestTree() and dijkstra() of QgsGraphAnalyzer
class. It is recommended to use method dijkstra() because it works faster and uses memory more
efficiently.

The shortestTree() method is useful when you want to walk around the shortest path tree. It always
creates a new graph object (QgsGraph) and accepts three variables:

® source — HCXOZHbIH rpad

e startVertexIdx — umHzeKc TOuku Ha rpade (KOpeHb aepesBa)

e criterionNum — nOpsAKOBBIA HOMEp cBOiicTBa pebpa (orcuer Begercs or 0)
tree = QgsGraphAnalyzer.shortestTree(graph, startId, 0)
Meron dijkstra() nmeer aHaJIOru9HbIE TAPAMETPHI, HO BO3BPAIIaeT He rpad, a KOPTeXK u3 ABYX MACCHU-
BOB. B mepBoM MaccuBe i-bIif 3/IEMEHT COAEPKUT WHIEKC TyTHU, BXOIAIIEH B i-10 BEePIIUHY, B IPOTUBHOM
ciydae — -1. Bo BTopoM MaccuBe i-bIif 3JIEMEHT COMEP’KHUT PACCTOSHUE OT KOPHS JepeBa 0 i-0if Bep-

IITUHBI, €CJIM BEPITHHA, JOCTUXKUMA W3 KOPHST WJIM MaKCUMAJILHO GOJIBIINOE YHCIO KOTOPOE MOYKET XPAHUTD
tun C++ double, eciiu BepimHa He TOCTHUKUMA.
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(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, startId, 0)

Here is some very simple code to display the shortest path tree using the graph created with the
shortestTree() method (select linestring layer in TOC and replace coordinates with your own).
Warning: use this code only as an example, it creates a lots of QgsRubberBand objects and may
be slow on large data-sets.

from PyQt4.QtCore import *
from PyQt4.QtGui import *

from qgis.core import *
from qgis.gui import *
from qgis.networkanalysis import *

vl = qggis.utils.iface.mapCanvas () .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, 77, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = gqgis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs ()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(-0.743804, 0.22954)
tiedPoint = director.makeGraph(builder, [pStart])
pStart = tiedPoint[0]

graph = builder.graph()
idStart = graph.findVertex(pStart)
tree = (gsGraphAnalyzer.shortestTree(graph, idStart, 0)

i=20;

while (i < tree.arcCount()):
rb = QgsRubberBand(qgis.utils.iface.mapCanvas())
rb.setColor (Qt.red)
rb.addPoint (tree.vertex(tree.arc(i).inVertex()).point())
rb.addPoint (tree.vertex(tree.arc(i).outVertex()).point())
i=1+1

Same thing but using dijkstra() method

from PyQt4.QtCore import *
from PyQt4.QtGui import *

from ggis.core import *
from qgis.gui import *
from qgis.networkanalysis import *

vl = ggis.utils.iface.mapCanvas () .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, 72, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = qgis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(-1.37144, 0.543836)
tiedPoint = director.makeGraph(builder, [pStart])
pStart = tiedPoint[0]

graph = builder.graph()

idStart = graph.findVertex(pStart)
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(tree, costs) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)

for edgeld in tree:
if edgeld == -1:
continue
rb = QgsRubberBand(qgis.utils.iface.mapCanvas())
rb.setColor (Qt.red)
rb.addPoint (graph.vertex(graph.arc(edgeld).inVertex()) .point())
rb.addPoint (graph.vertex(graph.arc(edgeld).outVertex()).point())

19.3.1 Finding shortest paths

To find the optimal path between two points the following approach is used. Both points (start A and
end B) are “tied” to the graph when it is built. Then using the methods shortestTree() or dijkstra()
we build the shortest path tree with root in the start point A. In the same tree we also find the end point
B and start to walk through the tree from point B to point A. The whole algorithm can be written as

assign T = B
while T != A
add point T to path
get incoming edge for point T
look for point TT, that is start point of this edge
assign T = TT
add point A to path

At this point we have the path, in the form of the inverted list of vertexes (vertexes are listed in reversed
order from end point to start point) that will be visited during traveling by this path.

Here is the sample code for QGIS Python Console (you will need to select linestring layer in TOC and
replace coordinates in the code with yours) that uses method shortestTree()

from PyQt4.QtCore import *
from PyQt4.QtGui import *

from qgis.core import *
from qgis.gui import *
from qgis.networkanalysis import *

vl = qggis.utils.iface.mapCanvas() .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, 72, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = gqgis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(-0.835953, 0.15679)
pStop = QgsPoint(-1.1027, 0.699986)

tiedPoints = director.makeGraph(builder, [pStart, pStop]l)
graph = builder.graph()

tStart = tiedPoints[0]
tStop = tiedPoints[1]

idStart = graph.findVertex(tStart)
tree = (gsGraphAnalyzer.shortestTree(graph, idStart, 0)

idStart = tree.findVertex(tStart)
idStop = tree.findVertex(tStop)

if idStop == -1:
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print "Path not found"
else:

p=0

while (idStart != idStop):
1 = tree.vertex(idStop).inArc()
if len(l) == 0:

break

e = tree.arc(1[0])
p-insert (0, tree.vertex(e.inVertex()).point())
idStop = e.outVertex()

p-insert (0, tStart)
rb = QgsRubberBand(qgis.utils.iface.mapCanvas())
rb.setColor (Qt.red)

for pnt in p:
rb.addPoint (pnt)

And here is the same sample but using dijkstra() method

from PyQt4.QtCore import =*
from PyQt4.QtGui import *

from qgis.core import *
from qgis.gui import *
from qgis.networkanalysis import *

vl = ggis.utils.iface.mapCanvas() .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, ’?, 3)
properter = QgsDistanceArcProperter()

director.addProperter (properter)

crs = qgis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(-0.835953, 0.15679)
pStop = QgsPoint(-1.1027, 0.699986)

tiedPoints = director.makeGraph(builder, [pStart, pStop]l)
graph = builder.graph()

tStart = tiedPoints[0]
tStop = tiedPoints[1]

idStart = graph.findVertex(tStart)
idStop = graph.findVertex(tStop)

(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)

if treelidStop]l == -1:
print "Path not found"

else:
p=10
curPos = idStop
while curPos != idStart:

p.append(graph.vertex(graph.arc(tree[curPos]) .inVertex()) .point())
curPos = graph.arc(tree[curPos]) .outVertex();

p-append (tStart)

rb = QgsRubberBand(qgis.utils.iface.mapCanvas())
rb.setColor (Qt.red)

for pnt in p:
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rb.addPoint (pnt)

19.3.2 Areas of availability

The area of availability for vertex A is the subset of graph vertexes that are accessible from vertex A
and the cost of the paths from A to these vertexes are not greater that some value.

More clearly this can be shown with the following example: “There is a fire station. Which parts of
city can a fire truck reach in 5 minutes? 10 minutes? 15 minutes?”. Answers to these questions are fire
station’s areas of availability.

To find the areas of availability we can use method dijkstra() of the QgsGraphAnalyzer class. It is
enough to compare the elements of the cost array with a predefined value. If cost[i] is less than or equal
to a predefined value, then vertex i is inside the area of availability, otherwise it is outside.

A more difficult problem is to get the borders of the area of availability. The bottom border is the set
of vertexes that are still accessible, and the top border is the set of vertexes that are not accessible. In
fact this is simple: it is the availability border based on the edges of the shortest path tree for which the
source vertex of the edge is accessible and the target vertex of the edge is not.

Here is an example

from PyQt4.QtCore import *
from PyQt4.QtGui import *

from qgis.core import *
from qgis.gui import *
from ggis.networkanalysis import *

vl = ggis.utils.iface.mapCanvas () .currentLayer ()

director = QgsLineVectorLayerDirector(vl, -1, *’, ’’, 77, 3)
properter = (QgsDistanceArcProperter()

director.addProperter (properter)

crs = gqgis.utils.iface.mapCanvas () .mapRenderer () .destinationCrs()
builder = QgsGraphBuilder(crs)

pStart = QgsPoint(65.5462, 57.1509)
delta = ggis.utils.iface.mapCanvas() .getCoordinateTransform() .mapUnitsPerPixel() * 1

rb = QgsRubberBand(qgis.utils.iface.mapCanvas(), True)
rb.setColor(Qt.green)

rb.addPoint (QgsPoint (pStart.x() - delta, pStart.y() - delta))
rb.addPoint (QgsPoint (pStart.x() + delta, pStart.y() - delta))
rb.addPoint (QgsPoint (pStart.x() + delta, pStart.y() + delta))
rb.addPoint (QgsPoint (pStart.x() - delta, pStart.y() + delta))

tiedPoints = director.makeGraph(builder, [pStartl)
graph = builder.graph()
tStart = tiedPoints[0]

idStart = graph.findVertex(tStart)
(tree, cost) = QgsGraphAnalyzer.dijkstra(graph, idStart, 0)

upperBound = []
r = 2000.0
i=0
while i < len(cost):
if cost[i] > r and tree[i] !'= -1:
outVertexId = graph.arc(tree [i]).outVertex()
if cost[outVertexId] < r:
upperBound . append (i)
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for i in upperBound:

centerPoint = graph.vertex(i).point()

rb

rb.
rb.
rb.
.addPoint (QgsPoint (centerPoint.
rb.

rb

= QgsRubberBand(qgis.utils.iface.mapCanvas(), True)

setColor (Qt.red)
addPoint (QgsPoint (centerPoint.
addPoint (QgsPoint (centerPoint.

addPoint (QgsPoint (centerPoint.

xQ)
xQ)
xQ)
xQ)

- delta,
+ delta,
+ delta,
- delta,

centerPoint.y() - delta))
centerPoint.y() - delta))
centerPoint.y() + delta))
centerPoint.y() + delta))
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resource file, 62 creating custom types, 26
testing, 68 working with, 25
toggle layers, 77 symbology
writing, 57 categorized symbol renderer, 23
writing code, 58 graduated symbol renderer, 24
PostGIS layers old, 29
loading, 7 single symbol renderer, 23
projections, 36 symbols
projects working with, 25
loading, 5
PYQGIS_STARTUP vector layers
environment, 1 editing, 17
Python features attributes, 15
console, 2 iterating features, 15
custom applications, 2 loading, 7
developing plugins, 55 selection features, 15
plugins, 2 symbology, 22
startup, 1 writing, 20
startup.py, 1 WMS raster
querying loading, 9

raster layers, 13

raster layers
details, 11
drawing style, 11
loading, 8
querying, 13
refreshing, 13
using, 9

rasters
multi band, 12
single band, 12

refreshing

raster layers, 13
renderers

custom, 28
resources.qrc, 62
running

custom applications, 3

selection
features, vector layers, 15
settings
global, 51
map layer, 52
project, 51
reading, 49
storing, 49
single symbol renderer, 23
spatial index
using, 19
SpatiaLite layers
loading, 8
startup
Python, 1
startup.py
Python, 1
symbol layers

88 AndaButHblii yka3artenb



	Введение
	Выполнение кода Python при запуске QGIS
	Консоль Python
	Расширения на Python
	Приложения на Python

	Loading Projects
	Загрузка слоёв
	Векторные слои
	Растровые слои
	Список слоёв карты

	Работа с растровыми слоями
	Информация о слое
	Drawing Style
	Обновление слоёв
	Получение значений

	Работа с векторными слоями
	Retrieving informations about attributes
	Selecting features
	Обход объектов векторного слоя
	Редактирование векторных слоёв
	Редактирование векторных слоёв с использованием буфера изменений
	Использование пространственного индекса
	Запись векторных слоёв
	Memory провайдер
	Внешний вид (символика) векторных слоёв
	Further Topics

	Обработка геометрии
	Создание геометрий
	Доступ к геометрии
	Геометрические предикаты и операции

	Поддержка проекций
	Coordinate reference systems
	Projections

	Работа с картой
	Встраивание карты
	Использование инструментов карты
	Резиновые полосы и маркеры вершин
	Создание собственных инструментов карты
	Создание собственных элементов карты

	Отрисовка карты и печать
	Простая отрисовка
	Rendering layers with different CRS
	Вывод с использованием компоновщика карт

	Выражения, фильтрация и вычисление значений
	Разбор выражений
	Вычисление выражений
	Примеры

	Чтение и сохранение настроек
	Communicating with the user
	Showing messages. The QgsMessageBar class
	Showing progress
	Logging

	Разработка расширений на Python
	Разработка расширения
	Plugin content
	Документация

	IDE settings for writing and debugging plugins
	A note on configuring your IDE on Windows
	Debugging using Eclipse and PyDev
	Debugging using PDB

	Использование слоёв расширений
	Наследование QgsPluginLayer

	Совместимость с ранними версиями QGIS
	Plugin menu

	Releasing your plugin
	Metadata and names
	Code and help
	Official python plugin repository

	Code Snippets
	How to call a method by a key shortcut
	How to toggle Layers
	How to access attribute table of selected features

	Библиотека сетевого анализа
	Применение
	Building a graph
	Анализ графа

	Алфавитный указатель

