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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)

Ectb Heckompko cnocoboB mporpamvupoBanus va Python B QGIS, moapobuee oru Oy1yT paccMOTPEHBI
B CJIEIYTOIIUX PA3/IeIax:

e BBOJ KOMaHnJi B Korcos Python QGIS
® CO3/IaHWE W WCIOJb30BaHWe pacimpennii Ha Python
e cozjanue cobcrBeHHOro mpuiaokenus Ha 6aze QGIS API

Cymecrsyer nosaoe ommcanue QGIS API, B koropom cobpana urdopmalius 060 Bcex Kiraccax Oubanorexk
QGIS. QGIS Python API npakruueckn naearuano 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 KoHconb Python

JL1st HeOOBIITUX CIIEHAPUEB MOYKHO BOCIOIB30BATHCS BCTPOEHHOM KOHCObI0 Python. OTKpBITH €8 MOXKHO
u3 mento: Modyau — Kowncoav Python. Korcosb orkpoercs Kak HEMOIAIbHOE OKHO:

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 qgis.core import *

import qgis.utils

TeM, KTO WCIOJB3yeT KOHCOJb 9aCTO, CTOMT HA3HAYMTH KOMOMHAIMIO KJIABHII JJisi €€ BBI30Ba (B MEHIO
Yemanosru — Kombunayuu xaa6uil...)



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/

PyQGIS developer cookbook, Buinyck 2.6

Python Console 3]
% Python 2.7.6 (default, Mar 22 2014, 23:03:41)

[GCC 4.8.2] on alex-portatil

L b=

=>> layer = ggis.utils.iface.activelayer()
»»> layer.id()

u'agueda linhas agua2©141003093657531"

=>> layer.featureCount()
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Puc. 1.1: QGIS Python console

1.2 PacwwupeHus 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.

Cozpmanue pacmupenuit Ha Python — sro mpocro, cm. Paspabomika pacusupenud wa Python.

1.3 lMpunoxxeHus Ha Python

IIpu obpaborke TMIC mauHHBIX YacTO yH0OHEE CO3MATH HECKOJIBKO CIIEHAPHWER, ABTOMATH3UPYIONINX PO~
IIECC, YeM TOCTOSTHHO BBIMOTHATD OJHY U T€ YKe JeiCTBUsI. ITO O0JIee 9eM BO3MOXKHO TIPU UCIIOJIb30BAHIHT
PyQGIS — npocro nMnoprupyiite MOAy/Ib qgis. core, NHUIMAIU3IUDYIITE €ro 1 BCE rOTOBO K 00paboTKe.

Wnu ke BaM MOXKeT MOTPEOOBATHCS MHTEPAKTUBHOE MPUIOKEHNE, 00JIaJa0Iee HEeKOTOPBbIM (DYHKITHO-
nasiom ['UC — usmepenue Janubix, skcnopt Kaprel B (popmar PDF uiaum gro-ro emg. Momayib qgis.gui
MPEIOCTABIISIET PA3IUYHBIE 3JIEMEHTHI WHTepdeiica, Hanbojgee BasKHBINH Cpean HUX — BUIKET KAPTHI,
KOTOPBIi JIEFKO WHTETPUPYETCS B MPUIOKEHNE W TOIIEPKUBAECT MACIITAONPOBAHNE, TAHOPAMUPOBAHNE
u/nan 00ble Ipyrue HHCTPYMEHTHI JJist PabOThl ¢ KapToii.

1.3.1 Ucnonb3oBaHue PyQGIS B npunoxxeHusx

Ilpumeuanue: He ucnonb3yiiTe uMs qgis.py /s cBoux cieHapues — Python He cMoxkeT uMIOPTHPOBATH
TMPUBSI3KW, TAK KAK WUMsl CIIEHAPUS OyIer “3aTeHsaATsh’ uX.

IIpexk e BCero Hy»KHO MMIOPTUPOBATH MOIY/Ib (gis U 3a1aTh nyTh, e QGIS Oymer nckarb pecypchr —
0a3y MpPOeKInii, TPOBaiIepoB u JAp. Kcju mpy ycTaHOBKE Iy Teil TOrCKa BTOPOi apryMeHT 3a1aH Kak True,
QGIS uHMNEATU3UPYET BCE MyTH CTAHJAPTHBIMU 3HAYEHUSMHU C UCIOJIb30BAHUEM 33JaHHOTO TpedUKCa.
Boso dysknuun initQgis() ouenb BaxkeH, Tak Kak 1mo3BosaT QGIS BBIIOJHUTDL HOUCK JOCTYMHBIX
POBaIePOB JAHHBIX.

2 Fnasa 1. BeepeHne


http://www.qgis.org/wiki/Python_Plugin_Repositories
http://www.qgis.org/wiki/Python_Plugin_Repositories
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from qggis.core import *

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

# load providers
QgsApplication.initQgis()

Tenepb moxkuo paborars ¢ APT QGIS — 3arpykarh €ji0u, BBIIOIHATH KAKYIO-TO 00PabOTKY WJIU CO3/1aTh
rpaduveckoe TPUIOKeHNe ¢ KapToi. BO3MOKHOCTH GECKOHEYHHI :-)

Ilocsie okonuanus pabotsl ¢ oubanorekamu QGIS Brr3oBuTe exitQgis (), YTOOBI OBITH YBEPEHHBIMHU, UTO
BCE PeCcypChl ObLIM OCBOOOXKIEHBI (HAIPUMED, YTO CIIMCOK CJIOEB KAPThl OYMIIEH U BCE CJIOH YIAJIEHBI):

QgsApplication.exitQgis()

1.3.2 3anyck npunoxxeHwuii

Heobxommmo ykazath cucreme rie nckarh omommorekn QGIS m coormercrByfomme momynn Python —
MHAte MPH 3aITyCcKe MOSIBUTCS COO0IeHre 00 oImoKe:

>>> import qgis.core
ImportError: No module named qgis.core

st 3TOr0 HEOOXOAMMO YCTAHOBUTH MEpEMEHHYI0 OKpyrKeHusi PYTHONPATH. B mpuBeIeHHBIX HUXKE KO-
MaH/axX qgispath He0OXOAMMO 3aMEeHNTh Ha PeasbHBIH MyTh K Karajory ¢ ycraHosieHHoit QGIS:

e B Linux: export PYTHONPATH=/qgispath/share/qgis/python
¢ 8 Windows: set PYTHONPATH=c:\ gqgispath\python

Teneps myTh K MomynsiMm PyQGIS u3Becren, HO OHM B CBOIO Ovepeib 3aBUCAT OT ODHOIMOTEK qgis_core
u qgis_gui (momynu Python ciyxkar Bcero smmb “o0éprramu” Haz stumu Oubauorekamu). OObIYHO,
OTIEPAIMOHHON CHCTEME HEM3BECTHO PACIOIOKEHNE ITUX OUOIMOTEK, TIOITOMY BbI MOy IUTE ONTHOKY WM-
nopra eie pa3 (CoobIIeHne MOKET OTJIMYATHCS B 3aBUCUMOCTH OT CUCTEMBbI):

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

TIpoGnema pemraercs myrem aobaBiaenust Katagaoros ¢ obudbmmorekamu QGIS B myTh moncka JTHHKOBIIMKA:
e B Linux: export LD LIBRARY PATH=/qgispath/lib
e B8 Windows: set PATH=C:\qgispath;%PATH%

9T KOMAHIbI MOXKHO BIIMCAThb B 3arPy30YHBIA CKPUIT, KOTOPBI OyIeT HACTPAWBATH CUCTEMY TEDPE.,
zamyckoM npuioxkenus. [Ipu pa3sepreiBanun npuioxkenunit, ucnonb3yfomux PyQGIS, moxuO ucnonb3o-
BaTh OJWH W3 JBYX CIIOCODOB:

e TpeOOBATH OT TMOIH30BATEJS TEPE] WHCTAJJIANNEH BAITEro MPUJIOXKEHWS BBIMOJHATH YCTAHOBKY
QGIS. YcTaHOBIIMK MPHUIOKEHUsT TOJ’KEH BBITIOJHATH MOMCK KaTajaoros ¢ ombamorekamu QGIS
U IO3BOJISITH II0JIB30BATENI0 3aJaTh 3T KATAJIOTH BPY4YHYO. [IperMyInecTBoM TaKoro MOaX0Aa sB-
JISI€TCs IIPOCTOTA, OJHAKO, OH TpedyeT OT MOJIb30BATEJs BBIIOJHEHHS JOMNOJHUTEIbHBIX NeiCTBUI.

e nocrasiarb QGIS Bmecte co cBoum npuiiokenuem. [onroroBka B BbILyCKY craner 0oJiee CJI0KHON
M paszMep NPUJIOKEHWsT BO3PACTET, HO 3aTO TMOJIH30BATENN OyayT n30aBJIEHBI OT HEOOXOIMMOCTH
3arpyzkarh W yCTAHABJIMBATD JOMOJHUTEIHHOE MPOrPAMMHOE 00eCedeHme.

OTHU JBa MOAXO/AA MOXKHO KOMOMHHPOBATH — MOYKHO Pa3BEPTHIBATH CAMOCTOSTENbHOE MPUIOXKEHUE B
Windows u Mac OS X, a B Linux ocraButs ycranoBky QGIS na momedennu moab30BaTesis U MakKeTHOTO
MeHeIKepa.

1.3. MpunoxeHusa Ha Python 3
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Masa 2

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.

2.1 BekTopHbie cnou

Yro0bl 3arpy3uTh BEKTOPHBIH CJIOM HYXKHO yKa3aTh HUIEHTH(MOUKATOP HUCTOYHUKA JTAHHBIX UM CJIOS U
Ha3BaHue [poBaiijepa:

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

N nenrudukarop UCTOYHUKA JAHHBIX 9TO CTPOKA, CleluUIHAS i KaXKI0r0 MPOBaiiepa BEKTOPHBIX
JaHHBIX. VIMST CJI0s MCMOIB3YeTCs B BUIZKETE CIUCKA CJI0EB. HeoOXxoamMo mpoBepsiTh YCIEITHO JIN 3aBep-
MTUJIACh 3arpy3Ka CJIOS WU HeT. B ciydae Kakux-ju00 OmmOOK BO3BPAIAETCS HEMPABUIBHBIN O0bEKT.

Huxe mokazano Kak IOJIYYIUTHb JOCTYII K PA3TUIHBIM UCTOYHHUKAM JAaHHBIX HUCIIOIb3Yyd HpOBafI,ZLepr 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")

e 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')

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" ¥ (";", "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
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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 vl1.1. 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’)

e 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" )

e WEFS 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))

2.2 PacTpoBble csion

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)
if not rlayer.isValid():

print "Layer failed to load!"

Raster layers can also be created from a WCS service.

layer_name = ’elevation’
uri = QgsDataSourceURI()
uri.setParam (’url’, ’http://localhost:8080/geoserver/wcs?’)

6 Fnaea 2. 3arpy3ska cnoés



PyQGIS developer cookbook, Bbinyck 2.6

uri.setParam ( "identifier", layer_name)
rlayer = QgsRasterLayer(uri, ’my_wcs_layer’, ’wcs’)

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/jpeg&crs=E
rlayer = (QgsRasterLayer(urlWithParams, ’some layer name’, ’wms’)
if not rlayer.isValid():

print "Layer failed to load!"

2.3 Cnuncok cnoés kKapThbl

Ecsin BBl XOTHTE HCIOIB30BATH OTKPBITHIE CJIOU IIPU OTPUCOBKE KAPThl — HE 3a0yzpTe [100aBUTH HX K
CTIIUCKY CJIOEB KapThl. CIUCOK CJI0E8B KApPTHI CTAHET WX BIIAIENBIEM, & TOJYYUTH JOCTYI K HUM MOXKHO
OymeT u3 JTI000i1 YacTu MPUJIOKEHUsI TI0 YHUKAJIbHOMY uaeHTuduxaropy. Ilpu ynamenun ciiost u3 cumcka
CJIOEB KapThl, IPOUCXOIUT €TI0 YHUYTOKEHHUE.

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)

TODO: More about map layer registry?

2.3. Cnucok cnoés kapthbi 7
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lnaBa 3

PabGora c pacTtposbimu cnosimun

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

3.1 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 ()

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

3.2 Ctunb oTtobOpa>keHus

Cpazy mociie 3arpy3Ku pacTpOBbIil CJI0H 0TOOPAYKAETCS CTUJIEM, OCHOBAHHBIM Ha, €ro Ture. CTuib 0Tob-
paskeHusi MOYXKeT ObITh U3MEHEH B JUAJIONe CBOMCTB PACTPOBOTO CJIOs WK TporpammubiM myrem. Cyrie-
CTBYIOT CJIEIYIOIIUE CTHJIM OTOOPAKEHUS:
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NH- KoHcTaHTa: KommeHTapuii

nekc | QgsRasterLater. X

1 SingleBandGray O tHOKAHAITBHOE U300paskeHne 0TOOPAKAETC B OTTEHKAX CEPOro
1BeTA

2 SingleBandPseudoColor OanokanaipHOE M300parkeHne 0TOOPAKAETCS € MCIMOIb30BAHNEM
TICEBIONIBETA,

3 PalettedColor O HOKaHAIBPHOE M300parKeHne OTOOPAKAETCS C MCIOJIb30BAHUEM
MICEBIOIBETA

4 PalettedSingleBandGray Ciioit ¢ “namutpoii”’; OTpUCOBKa B OTTEHKAX CEPOro

) PalettedSingleBandPsendBalelte” layer drawn using a pseudocolor algorithm

7 MultiBandSingleBandGréjmoit coctont n3 2 u Gojiee KaHAJIOB, HO OTOOPAYKAETCS TOJIHKO
OJTMH KaHAJl B OTTEHKAX CEPOTO

8 MultiBandSingleBandRs@ideiCoboront u3 2 u 6osiee KaHATIOB, HO OTOOPAYKAETCS TOJBKO
OJIMH KaHAJI C UCIOJIH30BAHUEM IICEBIIOIBETA,

9 MultiBandColor Cutoit cocroutr u3 2 u GoJiee KAHAIIOB, YyCTAHOBJIEHO COOTBETCTBUE C
nperamu mpocrpancTea RGB

To query the current drawing style:

>>> rlayer.drawingStyle ()
9

OHOKaHAJIbHBIE PACTPOBBIE CJIOU MOIYT OTOOpaXKaThCs JMOO B OTTEHKAX Ceporo (MaJible 3HAYEHUS —
4epHblil, 6osbllne 3HauYeHus = OeJIblil) UK C UCIOJIb30BAHUEM IICEB/OLBETA, KOIJA OJMHAKOBbIM 3HAYe-
HUSIM TTPUCBAWBAETCs CBOH 1BeT. Kpome TOro, OHOKAHAIBHBIE PACTPBI MOTYT OTOOPAXKATHCS C UCIIOIh-
30BaHueM maauTPhI. [Ipu 0TOOparkeH MHOTOKAHAJIBHBIX CJIOEB OOBITHO YCTAHABINBAETCS COOTBETCTBUE
Mexy KaHajamu u nperamu npocrpancrBa RGB. Emé oguna cnocobd — wcmosrp30BaHmne 0HOTO KaHAJA,
JJI OTPUCOBKY B OTTEHKAX CEPOTO WJIU B IMCEBIOIIBETE.

B caenyromux pasjesiax OlnuMCaHO KakK y3HATb M M3MEHUTH CTUJIb O0TOOparkeHus ciios. [Tocsie Toro, kak
U3MEHEHUsI BHECEHBI, TIOTPe0yeTcss OOHOBUTHL KapTy, cM. DOHo8AEHUE CA0EE.

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

3.2.1 OpHokaHanbHbIEe pacTpbl

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

>>> rlayer.setDrawingStyle (QgsRasterLayer.SingleBandPseudoColor)
>>> rlayer.setColorShadingAlgorithm(QgsRasterLayer.PseudoColorShader)

The PseudoColorShader is a basic shader that highlights low values in blue and high values in red.
Another, FreakOutShader uses more fancy colors and according to the documentation, it will frighten
your granny and make your dogs howl.

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 Tounblii (EXACT): 1BeTa HE MHTEPIIOJUPYIOTCH, OTOOPAXKAIOTCA TOJHKO MUKCEIU CO 3HAUYCHUSIMU,
PaBHBIMU 3HAYEHUAM I[BETOBOHM KapThl

YcranoBka rpajenTa oOT 3eJ1eHOr0 K 2KearoMmy usery (s 3nadenuii or 0 10 255) BbIUISAUT TAK:

>>> rlayer.setColorShadingAlgorithm(QgsRasterLayer.ColorRampShader)

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

>>> fcn = rlayer.rasterShader () .rasterShaderFunction()

10 Fnasa 3. Paborta c pacTtposbiMu cnosimu
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>>> fcn.setColorRampType (QgsColorRampShader . INTERPOLATED)
>>> fcn.setColorRampItemList (1st)

To return back to default gray levels, use:

>>> rlayer.setDrawingStyle (QgsRasterLayer.SingleBandGray)

3.2.2 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):

>>> rlayer.setGreenBandName (rlayer.bandName (1))
>>> rlayer.setRedBandName (rlayer.bandName (2))

In case only one band is necessary for visualization of the raster, single band drawing can be chosen —
either gray levels or pseudocolor, see previous section:

>>> rlayer.setDrawingStyle (QgsRasterLayer.MultiBandSingleBandPseudoColor)
>>> rlayer.setGrayBandName (rlayer.bandName (1))

>>> rlayer.setColorShadingAlgorithm(QgsRasterLayer.PseudoColorShader)

>>> # now set the shader

3.3 ObHoBNEeHne cnoéB

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 ()

IlepBasi KOHCTPYKITUST HYZXKHA, JJI TOTO, YTOOBI yOEIUTHCs, YTO MPU KCIOJIH30BAHUU KEIa OTPUCOBKHU
KEIMMPOBaHHBIE W300parKeHusi OOHOBJISEMOrO CJIOSA YAAJIEHBI. DTOT (PYHKIIMOHAJ JOCTYIEH HAUYWHAS C
QGIS 1.4, B 6ostee paHHUX BEPCUX TaKOM (DYHKIUU HET — MOITOMY, B HAUATE, 9TOOLI OBITH YBEPEHHBIMU
B paborocrnocobHocTr Kofa Bo Beex Bepcusx QGIS, BimosHsieTcss mpoBepKa Ha CyIECTBOBAHUE METOA.

Bropas KOHCTPYKITNS BBI3LIBAET CUTHAJ, KOTOPBIH 3aCTaBIISIET BCE KAPThI, COIEPIKAIITUE CJIOH, BHITIOJTHUTH
TIEPEPUCOBKY.

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)

3.4 lMony4eHue 3Ha4YeHUN

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

3.3. O6HoBneHue cnoés 11
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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}

12 Fnasa 3. Paborta c pacTtposbiMu cnosimu



Masa 4

PaboTa c BeKTOpHbIMU CnosiMu

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

4.1 O6xoa 0OBLEKTOB BEKTOPHOrO C/0SA

Iterating 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
variable is assumed to have a QgsVectorLayer object

iter = layer.getFeatures()
for feature in iter:
# retrieve every feature with <ts geometry and attributes
# fetch geometry
geom = feature.geometry()
print "Feature ID /d: " 7, 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" J (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

Attributes can be referred by index.

idx = layer.fieldNameIndex (’name’)
print feature.attributes() [idx]

13
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4.1.1 Iterating over selected features

Convenience methods.

For the above cases, and in case you need to consider selection in a vector layer in case it exist, you can
use the features() method from the built-in Processing plugin, as follows:

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

This will iterate over all the features in the layer, in case there is no selection, or over the selected features
otherwise.

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

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

4.1.2 Iterating 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=QgsFeatureRequest ()
request.setFilterRect (areaOf Interest)
for f in layer.getFeatures(request):

The request can be used to define the data retrieved for each feature, so the iterator returns all features,
but return 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)

4.2 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 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.

4.2.1 OobGasneHue oOBHEKTOB

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)

14 Maea 4. Pabota c BeKTOpHbIMU CosAMU
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if caps & QgsVectorDataProvider.AddFeatures:
feat = QgsFeature()
feat.addAttribute (0, ’hello’)
feat.setGeometry (QgsGeometry. fromPoint (QgsPoint (123, 456)))
(res, outFeats) = layer.dataProvider().addFeatures([feat])

4.2.2 YnaneHune obbekToB

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

if caps & (gsVectorDataProvider.DeleteFeatures:
res = layer.dataProvider() .deleteFeatures([5, 101)

4.2.3 N3meHeHne 00beKTOoB

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 })

4.2.4 [OobasneHue 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.Int

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()

4.3 PepaktTunpoBaHue BEKTOPHbIX C/I0EB C UCNosib30BaHuemM oyde-
pa n3ameHeHun

Tlpu pemaxkTupoBanum BeKTOPHBIX HAaHHBIX B QGIS, cHauama HEOOXODMMO MEPEBECTH COOTBETCTBYIIHIA
CJION B PEXKUM DEIAKTUPOBAHUS, 3aT€M BHECTH U3MEHEHUs U, HaKOHEI, 3a(bUKCUPOBATD (MM OTMEHUTD )
T u3MeHenus. Bce cieanubie m3MeHEeHNWsT He IPUMEHSIIOTCS /10 TeX TIOpP, TOKA BbI UX He 3adUKCUpyeTe
— oHu XpanaTcs B Oydepe u3Meneruii cinos. JJaHHy0 BO3MOXKHOCTH MOXKHO HCIOJb30BATH U IPOIPAMMHO
— 9TO BCEro JMIlb JPYTroil Crocod PeJakTUPOBAHUS BEKTOPHBIX CJIOEB, JAOMOJHSIONUN TPAMOM JOCTYII
K nposaiizepy. cnosib30Bars 310T (DYHKIMOHAJ CTOUT TOL/A, KOTJIA [MOJIB30BATEIIO MPEJOCTABIIAIOTCS
rpaduyecKkne WHCTPYMEHTHI PEJIaKTHPOBAHUSL, YTOOBI OH MOT DENIUTh Korja (bUKCHPOBATH/OTMEHSTH

4.3. PepaktupoBaHue BEKTOPHbIX CAOEB C UCnosib3oBaHuem bydepa nameHeHui 15
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U3MEHEHUsl, & TAKXKE MOI MCIIOJIb30BATH MHCIPYyMEHTbI 110BTOpa/orMennl. IIpu dukcauuu usmenenui,
BCe mmeroruecs: B Oydepe oneparuu OyayT mepegaHbl TpoBaiaepy.

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 ({gsFeature 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 indez (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.

s akTUBMBAIMK PEXKUMA PEJAKTHUPOBAHUS KCIIOIb3yeTcs Merol startEditing (), 3a 3aBepiienue pe-
JakTupoBanus orBedarorT commitChanges() u rollback() — omuako B 0OIIeM Ciiydae 3TU METOIbL BAM
HE HYZKHBI, T.K. BBI3BIBATHCS OHU JIOJIYKHBI KOHEYHBIM MOJIH30BATEIEM.

4.4 Vicnonb3oBaHue NMPOCTPAHCTBEHHOro UHAEeKca

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.

16 Maea 4. Pabota c BeKTOpHbIMU CosAMU
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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 = QgsSpatialIndex()

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))

4.5 3anncb BEKTOPHbIX CJIOEB

st 3ammcy BEKTOPHBIX JAHHBIX HA JNCK CIYKUT Kjacc QgsVectorFileWriter. On mo3BossieT co3ia-
Barb BekTOpHbIE (ailsbl B a000M, nogaepxkusaemom OGR, dopmare (shape-daitnb, GeoJSON, KML u
JIpyrue).

CymiecrByer ABa crocoba 3alucarb BEKTOPHbIE JaHHbe B (haii:
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
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. 4 list of @gsField objects is needed
fields = [QgsField("first", QVariant.Int),
QgsField("second", QVariant.String)]

# create an instance of vector file writer, which will create the wector file.
# Arguments:

# 1. path to new file (will fail <f ezists already)

# 2. encoding of the atiributes

# 3. field map

# 4. geometry type - from WKBTYPE enum

# 5. layer’s spatial reference (instance of

4.5. 3anucb BEKTOPHbIX CMOEB 17
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# QgsCoordinateReferenceSystem) - optional
# 6. 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

4.6 Memory npoBaiigep

Memory npoBaiiiep B OCHOBHOM IIP€/IHA3HAYEH /15l UCIIOJIb30BaHus Pa3paboTdnkaMu PacuiupeHuil uiiu
CTOPOHHUX TPHUJIOKEHW. JTOT MPOBAliIep HE XPAHUT JaHHBIE HA JUCKE, 9TO MO3BOJAT pa3pabOTInKaM
HCIIOJIb30BATh €r0 B Ka4eCTBE OBICTPOTO XPAHWUJINIING, [IJIT BDEMEHHBIX CJIOEB.

IIpoBaiinep momaep:KUBaeT CTPOKOBBIE U IEJIOYUCTEHHBIE MOJIs, & TAKZKE TOJs C TIABAIOIIEH 3amsaTon.

Memory mpoBaiizep MOMUMO BCETO IMPOYEro MOIAEPKUBAECT U IMPOCTPAHCTBEHHOE WHIEKCUPOBAHUE, IIPO-
CTPAHCTBEHHBIN WHIEKC MOYKHO CO3/AaTh BBI30BaB (DYHKIMIO createSpatialIndex () mposaiigepa. [locae
CO3IAHMS TTPOCTPAHCTBEHHOIO WHIEKCA 00X0I OOBEKTOB B IMpeeaax HeOOIbINoil obsacTi craHeT 6ojee
ObIcTpBbIM (OCKOJIbKY OOpatienue OyJer uATH TOJBKO K 00beKTaM, MONaJAM0NUM B 3aJIaHHBIA IPAMO-
YTOJIbHUK).

Memory posaiizep Oy/ieT UCII0Ib30BATHCS €CJIM B KadecTBe uaeHTudUKATOPA 1IPOBaiijiepa 1IpU BbI30BE
KOHCTpPYKTOpa QgsVectorLayer yka3ana CTpoka 'memory".

B koncrpykTop Takxke mepemaercs URI, omumchiBaromuii TeOMETpUIO CJI0s, 9TO MOXKET 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 koopauHar, definition moxker mpuwHEUMATH J1I000H BU,
coBMecTHMBIH ¢ QgsCoordinateReferenceSystem. createFromString()

index—=yes Oupeenser Gyaer i TPOBAiIEP UCIOIb30BATH TPOCTPAHCTBEHHBIN HHIEKC

field=name:type(length,precision) 3azaer arpubyrs! cost. Kaskabrit arpnbyT mveer uMst u, OIMImo-
HAJIBHO, THUT (I[€JI0€ YUCJII0, BEIECTBEHHOE YUC/IO WU CTPOKA), IJIMHY U TOYHOCTH. TaKuX OMUCAHWH
MOXKET OBITh HECKOJIBKO.

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)])
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# 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 is mot propagated to the layer
v1l.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.xMin(),e.yMin(),e.xMax(),e.yMax()

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

4.7 BHewHunii Bup (CMMBOINKA) BEKTOPHbIX C/10EB

IIpu oTpHCcOBKe BEKTOPHOTO CJIOS, BHENTHUH BUI, JAHHBIX OTPEIENdeTcsd peHJaepoM 1 CUMBOJIaMH, aC-
CONMUPOBAHHBIMU €O cjioeM. CHMBOJIBI 3TO KJIACCHI, 3aHUMAIOIINECS OTPUCOBKOM BU3yaIbHOIO MPEICTAB-
JIeHnsT O0BEKTOB, & PEHEP OMEpPEe/Ie/IsieT KAKOi CUMBOJI OyIeT MCIOJIb30BAH JJIsi OTJAEIBHOTO O0BHEKTA.

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 6ubnmoreke snpa QGIS peann3oBaHO HECKOTBKO PEHIEPOB:

Tun Knacc Onucatne

singleSymbol | QgsSingleSymbolRendenetiHncoBbBaeT BCe OOBEKTHI OMHAM U TEM K€ CHMBOJIOM
categorizedSSymligdCategorizedSymbolReflignenii@iBaer O0bEKTHI, HCIOJIb3YsT PA3HBIE CUMBOJIBI JIJIs1
KaKJ0l KaTeropuu
graduatedSymHtigsGraduatedSymbolRend €rgyM@®BHIBaeT O0HEKTHI, NCIOIB3YST PA3HBIE CHMBOJIBI I
KaxKJIOr0 AUAIa30Ha 3HaYeHnu |

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.

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

print rendererV2.dump ()

4.7.1 Single Symbol Renderer

TlosmyunTs CUMBOJI, HCITOIB3YEMBbIil J1J1 OTPUCOBKH, MOKHO BbI3BaB MeTO/1 symbol (), a /is ero nu3MeHeHus
cayxur meros setSymbol () (npumeuanme miust nmnrymmx Ha C-+-+: PEHJED CTAHOBUTCS BJIAJEIbLEM
CUMBOJIA).
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4.7.2 Categorized Symbol Renderer

V3HaTh ¥ 33aTh M0JIe ATPUOYTUBHOI TAOIUIIBI, UCIOIB3YEMOE /15 KJIACCH(DUKAIMHI MOYXKHO [IPU TOMOIIH
Mmeron0B classAttribute() u setClassAttribute() coorBeTCTBEHHO.

To get a list of categories

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

3mech value() — BesuYWHA, UCIOJb3yeMas JIJisl pa3jesieHus Kareropuii, label() — onucanue Karero-
puu, a merox symbol () BO3BpaIaeT HAZHAYEHBIH CHMBOIJIL.

Taxke peHzep 0OBITHO COXPAHSIET OPUTWHAIBHBIN CHMBOJI U [BETOBYIO MIKAJTY, KOTOPBIE UCTIOIb30BAINCH
JUTS KJIACCU(DUKAINY, TTOJIy9ATh UX MOXKHO BbI3BaB MeTobl sourceColorRamp () u sourceSymbol() co-
OTBETCTBEHHO.

4.7.3 Graduated Symbol Renderer

DTOT pPEHJEp OYEHb IIOXOXK HA PEHJIED YHUKAJIbHBIMUA 3HAYEHUSIMU, OMMCAHHBIA BBIIIE, HO BMECTO OJI-
HOTO 3HAYEHMsT aTpuOyTa JJIsT KJIAaCCA OH OMEPUPYET IWAINa30HOM 3HAYEHMH M CJIeJ0BATEIHHO, MOYKET
HCIIOJIb30BATHCS TOJIHKO C YUCTOBBIMU ATPUOYTAMU.

To find out more about ranges used in the renderer

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

Kak u B mpeapiayineM ciydae, JOCTYIHBI MeToabl classAttribute() a5 monydeHust mMeHn aTpudy-
Ta kjaccudukanun, sourceSymbol() u sourceColorRamp() 4TOObI y3HATH OPUTMHAJIBHBIA CHMBOJ H
[IBETOBYIO TKaIy. Kpome TOro, Z0MOIHATETHHBI MeTo mode () MO3BOISET y3HATH KAKOH AIrOPUTM HC-
MOJIb30BAJICH JIJIS CO3/IAHUS JUAMA30HOB: PABHBIE HHTEPBAJIBI, KBAHTHIN UK UTO-TO JPYTOE.

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(
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myVectorLayer.geometryType())
mySymbol2.setColor (myColour)
mySymbol2.setAlpha(myOpacity)
myRange2 = QgsRendererRangeV2(myMin, myMax, mySymbol2 myLabel)
myRangeList.append (myRange2)
myRenderer = QgsGraduatedSymbolRendererV2(’’, myRangelList)
myRenderer.setMode (QgsGraduatedSymbolRendererV2.EqualInterval)
myRenderer.setClassAttribute (myTargetField)

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

4.7.4 Working with Symbols

CuMBOJIBI TTpeICTaBIEHbI 0a30BbIM KjiaccoM QgsSymbolV2 u Tpems KilaccaMy HaC/IeTHUKAMMU:
e (gsMarkerSymbolV2 — for point features
¢ QgsLineSymbolV2 — for line features
e QgsFillSymbolV2 — for polygon features

Kaxplii CMUMBOJI COCTOUT U3 OAHOTO U Bojlee CUMBOJIbHBIX CJI0EB (KJ1acChl, yHAC/IEIOBAHHBIE OT
QgsSymbolLayerV2). Bcio pafoTy mo OTPHCOBKE BBIMOIHSIIOT CJIOM CHMBOJIA, & CUMBOJ CIY2KHUT TOJBKO
KOHTENHEPOM 11 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 cuMBOJIOB
THUIIA MAaPKEP MPUCYTCTBYIOT JOMOJTHUTEIbHbIE MeTObI size () u angle (), mO3BOJIAIONTNE Y3HATH Pa3Mep
CAMBOJIA W YTOJI ITIOBOPOTA, & y JIUHEHHBIX CHMBOJIOB €CTh MeTon width(), Bo3Bpamarionuii TOMIIHY
JIVIHVIH.

Pa3zmep m TommumHa MO YMOTIAHUIO 33/IAI0TCA B MUJIJIMMETPAX, a YIJIBl — B TPA/IYCaX.

Working with Symbol Layers

Kak yxe 6b10 cKa3ano, cjaou cumsosa (nacaeanuku QgsSymbolLayerV2) onpenesoT BHEIIHUN BuL
00bekToB. CyIIecTByeT HeCKOJIBKO 0A30BbIX KJIACCOB CUMBOJIBHBIX CJI0EB. Kpome TOro, MOKHO CO31aBaTh
HOBBIE CHMBOJILHBIE CJIOM W TaKWM O0Opa30M BJIMSATH HA, OTPUCOBKY OOBEKTOB B JOCTATOYHO IMMPOKUX
npeaenax. Meron layerType () onmHO3HAYHO MaAeHTHMOUIUPYET KIACC CHMBOJIBHOTO CJIOS — OCHOBHBIME
U JIOCTYMHBIME 110 yMOJTYAHUIO SIBJISIOTCA cuMBOJIbHBIE cou 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
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EllipseMarker
FontMarker
SimpleMarker
SvgMarker
VectorField

Kuacc QgsSymbolLayerV2Registry ynpasisier 6a30ii BCEX JOCTYIHBIX CUMBOJIbHBIX CJIOEB.

Tomyuurs goCTYN K JAHHBIM CHMBOJIBLHOIO CJIOS MOXKHO IIPU TOMOIIU MeToja properties (), KOTOPBIii
BO3BPAILAET CJIOBAPb (LAPbI KJIIOY-3HAYEHUE) CBOACTB, BJIULIOIIUX HA BHeWHWH Bul. CUMBOJIbHbBIE CJIOU
KayKJIOro THUIA MUMEIT CBO HAabOp croiicTB. Kpome TOro, CyImecTBylOT OOINME [JjIs BCEX THUIIOB METOIhI
color(), size(), angle(), width() u coorBercyioiue uM cerrepbl. Cienayer MOMHUTH, YTO pa3Mep U
YTOJI IOBOPOTA AOCTYIIHBI TOJILKO Il CUMBOJIBHBIX CJIOEB THUIIA MAPKEp, a TOJIIHUHA — TOJIbKO /IS CJIOEB
THUIIA JIMHUS.

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)

Merton layerType() ompenesser mMs CHUMBOJIBHOTO CJIOS, KOTOPOE JOJIZKHO OBITh YHUKAJIbHBIM. TO-
ObI BCe arpumOyThbl OBLIA HEM3MEHHBIMH, WCIOIL3YIOTCA cBoiicTBa. Metom clone() momKeH BO3Bpa-
IMATh KOMOUIO CHMBOJIBHOTO CJIOS C TOYHO TaKuMu Ke arpubyramu. U HAKOHeI, METOJbI OTPUCOBKH:
startRender () BbI3bIBaeTCs IIEPE OTPUCOBKOI 11EPBOro 00bekTa, a stopRender () — mocie okoHYaHUs
OTPHUCOBKH. 3a COOCTBEHHO OTPUCOBKY OTBedaer Meron renderPoint (). Koopmumarsr Touku (Touek)
JIOJIPKHBI OBITH TPAHC(HOPMUPBAHBI B BHIXOIHBIE KOOPIMHATHI.

Jlist MOMMHUHEN ¥ TIOMUTOHOB €MHCTBEHHOE OT/InYne OyIeT B METO/IE OTPUCOBKH: HEOOXOIUMO HUCIOb-
3oBarh renderPolyline(), npuaumaroniuii ciucok juauil, nian renderPolygon() B KadecTBe mepBOrO
apryMeHnTa IPUHAMAIONIUI CIHUCOK TOYEK, OOpa3yoluxX BHEIIHEee KOJIbIO, U CIUCOK BHYTPEHHUX KOJIEIl
(umu None) BTOPBIM apryMeHTOM.
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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)

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 BH/KET MOYKHO BCTPOWUTH B JHAJIOr CBOMCTB cuMBoJia. Korjga CHMBOJIBHBIN CJIOi BbIIEIsIeTcs B
JIMaJIOre CBOMCTB CHMBOJIA, CO3JAETCS IKIEMILISP CUMBOJIBHOT'O CJIOS ¥ 9K3EMILJISIP BHIZKETa CUMBOJIBHOTO
c70s1. 3aTeM BBI3bIBAETCS MeTOZ setSymbolLayer () 9To0BI IPUBA3aTh CHMBOIBHBIN CIOI K BUIKETY. B
9TOM METOJIe BUZKET JOJ?KEeH OOHOBUTH MHTepdeiic, 9ToObl OTPA3UTh ATPUOYTHI CHMBOJILHOTO CJIOS.
Oyukimns symbolLlayer () MCMONB3YETCS AWATIOTOM CBOWCTB IS TOTYYEHNUS N3MEHEHHOTO CUMBOJIHLHOTO
C0sT 7711 TAJTHHEHIIIero UCIOIb30BAHNUS .

Ilpn kak70M M3MeHeHWH aTpuOYTOB BH/IKET JIOJIZKEH IOChLIaTh curaaj changed(), 4robbl guasior
CBOICTB MOI' OOHOBUTDH HPEAIPOCMOTP CUMBOJIA.

Ocrasics nocsieamii mrpux: pacckasarb QGIS o cymecrBoBanuu 31ux HOBbIX KjaccoB. luisg aToro mo-
CTATOYHO J0OABUTH CUMBOJIBHBIN CJIO B peecTp. KOHEYHO, MOXKHO MCMOIB30BATH CUMBOJIBHBIN CJIOW U
He 100aBjIsdgs €ero B peecTp, HO TOra HEKOTOPBIE BO3MOXKHOCTH OyayT HEIOCTYITHBI: HAIPUMED, 3arpys3-
Ka IIPOEKTa C MOJIb30BATE/TbCKIMH CUMBOJIBHBIMA CIOAMHU UM HEBO3MOXKHOCTD PEIAKTUPOBATH CBOHCTBA
CJ104.

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())
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B KOHCTPYKTOD POAMTETHCKOTO KJIACCA HEOOXOANMO IIE€PEaTh TUII CI0d (TOT ¥Ke, 9TO CooDIaeT CJIoi) u
Ul cuMBOJIa (MapKep/JiuHus /3a/uBKa). createSymbolLayer () co31aéT 9K3eMILISD CUMBOJILHOIO CJIOsd
¢ arpubyTaMu, yKasanbiMu B cyoBape props. (Byipre BHAMATEIbHBI, KJIIOYU ABIAIOTCA SK3EMILIAPAMY
QString, a ne oobekTamu “str”). Meron createSymbolLayerWidget () mo/KeH BO3BPAINATD BUIKET Ha-
CTPOEK ITOTO CUMBOJIBHOTO CJIOSI.

Tlocnenneit KOHCTPyKITHEil MBI JO0OABIIsIEM CHMBOJIBHBIN C/TOM B peecTp — Ha 9TOM BCe.

4.7.5 Creating Custom Renderers

Bo3MmokHOCTD CO37aTh CBOM pEHIED MOXKET OBbITh IOJIE3HOH, ecyin TpedyeTcss M3MEHUTD IIPABUIIA BHIOOPA,
CHUMBOJIOB [IJIsi OTPUCOBKY OOBHEKTOB. [IpmMepaMu Takux CHUTyaIuii MOTYT OBITH: CHMBOJ JOJIZKEH OIpe-
JIeJTATHCSA HA, OCHOBAHUU 3HAYEHUI HECKOJBKUX IMOJIell, pa3Mep CUMBOJIA JOJIKEH 3aBUCETH OT TEKYIIErO
macirraba 4 T...

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 xomCcTpyKTOp pommrennckoro kiacca (gsFeatureRendererV2 meoOXOAMMO TeperaTh WMsS DeHee-
pa (moKHO ObITH yHUKAIbHBIM). Meron symbolForFeature() ompenensier Kakoil cuMBOJI Oyner uc-
MIOJI30BATHCS JJIsi KOHKPETHOTO 0ObekTa. startRender() um stopRender () BBINOTHSAIOT WHUIMAIU3A-
1m0 /puHaIu3anuI0 OTPUCOBKU cuMBoia. Meron usedAttributes() MoxkeT BO3BpalaTh CIIUCOK UMEH
rosieit, KoTopble HeoOXomuMbl peraepy. U, Hakoner, ¢pyukims clone () m0IKHA BO3BPAIIATH KOIIUIO PEH-
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
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# 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)

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 mepefaercss 3K3eMILIsIpbl akTuBHOrO cjos (QgsVectorLayer), rioGasibHBIA CTHIIbL
(QgsStyleV2) u rekyumii pengep. Eciu penjep He 3ajaH WM MMeeT JAPYroil TUll, OH OyaeT 3aMeHeH
HAIIUM PEHJIEPOM, B OPOTHBHOM Ciydae Mbl OyJeM HCIIOJIb30BaTh TeKyluil peraep (KOTOpbIA HaM U
HyzkeH). Heobxouumo oGHOBUTH CONEPKUMOE BHJKETA, 4TOObI OTPA3UTH TEKYIIEEe COCTOSHHUE PeHZepa.
IIpu 3akpbiTum guasora peHenepa, sbi3biaercd Meron renderer () BuKeTa 4TOOBL IOMYYUTH TEKY T
perzep — OH OyAeT 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 RandomRendererMetadata(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 KOHCTPYKTOP METATAHHBIX JTOJIXKEH Oy YUTh
UM PEHEepa, 0TOOparKaeMoe UM U, 0 YKEeJIAHUIO, Ha3BaHUe NKOHKM peHjepa. Merox createRenderer ()
nosyvaeT 3k3eMIuidp QDomElement, KOTOPBII MOXKET HCIOJIb30BATHCA JJId BOCCTAHOBJIEHUA COCTOAHUA
penzepa u3 gepesa DOM. Meron createRendererWidget () orBedaer 3a co3/aHue BUKETA HACTPONKH.
OH MOXKeT OTCYyTCTBOBATH WU BO3BpAIarTh None, eciiv peHIep He numeeT uHTpepdeiica.

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

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

VkOHKY MOXKHO Ha3HAUUTD U MO37KE, BOCMOIB30BABIINCH MeToaoM setIcon () kiracca meTaganubix. KoH-
Ka MOXKET 3arpyzKarbca u3 daiiia (Kak nokasaso sbimie) wiu u3 pecypcos Qt (B cocraBe PyQt4 mpucyr-
CTBYET KOMIUJIATOD .qre s Python).
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4.8 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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Mnasa D

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.

5.1 CospgaHue reomertpui

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) 1 )
gPolygon = QgsGeometry.fromPolygon( [ [ QgsPoint(1,1), QgsPoint(2,2), QgsPoint(2,1) 1 1)

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))

5.2 Joctyn kK reomeTpun

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 ()

(1,1)

>>> gLine.asPolyline()

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

>>> gPolygon.asPolygon()
(01,10, (2,2), (2,1, (1,1)]]

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().

5.3 lNeomeTpuyeckme npegukatbl U onepayunun

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 followinf sources:
e Geometry transformation: Reproject algorithm

e Distance and area using the QgsDistanceArea class: Distance matrix algorithm
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NMopnep>xka npoekunii

6.1 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()

6.2 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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Mnasa

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

7.1 BcTtpauBaHue KapTbl

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.

7.2 Nicnonb3oBaHMe 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) 1 )

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.

7.3 Pe3uHoBble NoOsIOCbl 1 MapKepbl BEPLUWVH

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(1,-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) ] ]
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.

7.4 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.xMin(), r.yMin(), r.xMax(), r.yMax()

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()"))

7.5 Co3paHune cobCTBEHHbIX 3/1EMEHTOB KapThbl

TODO: how to create a map canvas item
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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.

8.1 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() 1 # add ID of ewvery 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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8.2 BbiBog c ncnonb3oBaHMEeM KOMMOHOBLUWKA KapT

KoMmmnoHoBImuK KapT 3TO yA00HbI HHCTPYMEHT /sl CO3aaHust O0see CTOXKHBIX MEIaTHBIX KapT, IO CPaB-
HEHHIO C IPOCTOH OTPUCOBKOM ONKUCaHHO# Bbimre. Vcnomb3yss KOMIIOHOBIIAK MOXKHO CO3/IaBATh COCTABHBIE
KOMTIOHOBKH, COIEPIKAIIIE KAPTHI, TMOAIUCH, JIETEH Ty, TAOIUIBI U JIPYTHE FJIEMEHTHI, KOTOPhIe OOBITHO
MPUCYTCBYIOT HA MEYATHBIX KapTaX. [ OTOBYI0 KOMIOHOBKY MOYKHO 3KcnopTrupoBaTh B PDF, pacTposoe
n300pazkeHne Wik Cpasy Ke pacredararb Ha IPUHTEPE.

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)

O6parure BHUMAHUEM, 9TO KOMIIOHOBKA IIPUHUMAET B KA4eCTBe napamerpa sKk3emiisp QgsMapRenderer.
IIpeanonaraercs, 1ro Kof BeimoaHseTcsa B cpege QGIS u mosTomMy mcmomp3yercs peHaep akKTUBHONW Kap-
Thl. KOMIIOHOBKA HMCITOJIB3yeT pa3/IMdHbIE TAPAMETPHI PEHIEPA, U CAMOE IJIABHOE — HADOD CJIOEB KapPTHI
u Tekymwnii oxBar. IIpu ncmosmb30BaHNN KOMIIOHOBIIMKA B CAMOCTOSTEIHHOM MPUJIOKEHUU HEOOXOIUMO
€O3/1aTh CBOI COOCTBEHHBIN IK3IEMILIAP PEHePa, KaK ITO MOKA3AHO B Pa3/iesie BbIIIe, U MEePeaTh ero B
KOMIIOHOBKY.

K KOMIIOHOBKE MOXKHO J00ABJIATH PA3HBIE 3JIEMEHTHI (KapTy, MOJINUCH, ...) — BCE OHU SBJISIOTCS TOTOM-
kaMmu kitacca QgsComposerItem. B macTosrmiee BpeMs 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")
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)

e CTpEJKa Cerepa

e 1300parkeHue

* durypa
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e Tabsuna

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)

IlomMumo co3manms jeMeHTOB KOMIOHOBKY BpydHYIO QGIS mogzepxkuBaer 1mabiioHBI KOMIIOHOBOK, KO-
TOPbBIE ABJILIOTCH KOMIIOHOBKAMU CO BCEMH 3JIeMEHTaMu, coxpaneHHbiMu B ¢aiin .qpt (popmar XML). K
COXKAJIEHUIO, 3TOT (PYHKIMOHAJ 1I0Ka emé He gocryned B APL

TTocste Toro Kak KOMIIOHOBKA rOTOBa (BCE 3JIEMEHTHI CO3JAHBI U J00ABICHBI K KOMIOHOBKE), MOXKHO 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)

8.2.1 BbiBog B pacTpoBoe M300pakeHue

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)

# 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")

8.2.2 BuiBoa 8 dpopmate 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)
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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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lnaBa 9

BbipaxkeHuns, dpunbTpaunsa n BbivnucaeHne 3Ha4eHni

QGIS mozxker BoIMOMHATH pa3dop u ananu3 SQL-monobubx Beipaxkenuii. [lommepKuBaeTcst OrpaHuIeHHOE
noAMHOXKeCTBO s3bika SQL. BoipazkeHusi MOryT paccMarpuBaThCs Kak JOIMYECKUe IPeJIuKarhl (BO3Bpa-
watotiue True win False) mwim kak dynxiuu (BO3BpalLAIONIMe CKAJISAPHOE 3HAYECHUE).

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 byukimu mpeobpasoBaHus THma: to int, to real, to string
And the following predicates are supported:
e cpaBHeHme: =, = > >= < <=
e coorsercTrre obpasiy: LIKE (using % and ), ~ (peryasipubie BhIparkeHwsi)
e ornueckue oneparopsl: AND, OR, NOT
e nposepka va NULL: IS NULL, IS NOT NULL
IIpumeps! npeauKaTOB:

e 1 +2 =23

sin(angle) > 0

e ’Hello’ LIKE ’He},’

e (x >10 ANDy > 10) OR z = 0
IIpuMepsl CKAJIAPHBIX BBIPAZKEHUIL:

e 2~ 10

e sqrt(val)

e $length + 1
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9.1 Pa36op Bbipa>keHwWii

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

False

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

1]
~

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

9.2 BbluucsieHne Bbipa>keHuii

9.2.1 lpocTbie Bbipa>keHUsA

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

>>> value

1

9.2.2 BbipaxeHus ¢ obbekTtamu

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

9.2.3 Handling errors

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

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

raise ValueError(exp.evalErrorString())

print value
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9.3 lMpumepsbl

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 Expection(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"
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Masa 10

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 a retrieved with help of Qt and QGIS API. 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.

11.1 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. 11.1: 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. 11.2: 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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Some Info: Saving done! ov
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Puc. 11.3: 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. 11.4: 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)

11.2 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. 11.5: 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 ()

11.3 Logging

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

QgsMessageLog.logMessage ("Your plugin code has been executed correctly", QgsMessageLog.INF0)
QgsMessageLog.logMessage ("Your plugin code might have some problems', QgsMessageLog.WARNING)
QgsMessageLog.logMessage ("Your plugin code has crashed!", QgsMessageLog.CRITICAL)
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Mnasa 12

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 u (qgis_prefix)/share/qgis/python/plugins
e Windows: “/.qgis/python/plugins u (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 Quantum GIS 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.

ITarn:

1. Hdea: Ilpexmge Bcero myxkua uies ijs #HoBoro pacmmpenus QGIS. Badem 310 myxuO0? Kakyio
3aJa4y HeoOXoauMo pemuTh? MozKeT, ecTb TOTOBOe PACLIUPEHUs I PEIIeHUs 3TOH 3a1aun’

2. Create files: Create the files described next. A starting point (__init__.py). Fill in the Plugin
metadata (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 caoBa orkpoiire QGIS, 3arpysure cBoé pacmupenue. [Iposepbre, 94T0
BCE paboraeTr Kak HaJIo.

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

12.1 Pa3paboTka pacwiuvpeHus

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!

12.1.1 Plugin files

Here’s the directory structure of our example plugin
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PYTHON_PLUGINS_PATH/

MyPlugin/

__init__.py --> *required*

mainPlugin.py --> *requiredx*

metadata.txt --> *required*

resources.qrc --> *likely usefulx*

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

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

st wero ucnosp3yiorcs baiib:

may have any other initialisation code.

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

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

12.2 Plugin content

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

12.2.1 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.

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

name 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

12.2.2  init_ .py
This file is required by Python’s import system. Also, Quantum GIS 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

12.2.3 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 Quantum GIS’ 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.

12.2.4 ®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.

12.3 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.

Oyukmmnsa showPluginHelp® () mmer daitabl CIpaBKM B TOM YK€ KaTaJIOTe, TJe HAXOANTCS BLI3BABINIMIMA
eé momysb. Ona mo ouepeau Oymer uckarh (aiiast index-11_cc.html, index-11.html, index-en.html,
index-en_us.html u index.html, u oToOpa3uT mepBbIil HaliIeHHBIH. 31ech 11_cc — sa3bIk nHTEpdEiica
QGIS. D10 mo3BOIAET BKIOYATH B COCTAB PACIIMPEHUS JOKYMEHTAIWIO HA PA3HBIX SI3BIKAX.

Kpowme Toro, dyukuusi showPluginHelp() moxker npuammarh napamerp packageName, npentuduru-
PYIOIIUi paciupenne, CIpaBKy KOTOPOTO HYKHO 0TOOPa3uTh; filename, KOTOPHIH UCTONB3YETCS s €~
peornpeesienus umenu aiiyia ¢ JoKyMeHTalueil; u section, g mepesadn MMeHU AKOps (3aKJIaJKu) B
JIOKyMEHTE, Ha, KOTOPbIi Opay3ep [0/KeH mepeiiTn.
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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.

13.1 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

13.2 Debugging using Eclipse and PyDev

13.2.1 Installation

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

13.2.2 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.

13.2.3 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.

13.2.4 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. 13.1: 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. 13.2: 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. 13.3: 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.

13.2.5 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
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¢ >

@ [ Cancel H oK ]

Puc. 13.4: 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

13.3 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
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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, ...

14.1 HacneposaHue 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

15.1 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, the first step is to check that the running QGIS version has all 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.

16.1 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

16.1.1 Permissions

These rules have been implemented in the official plugin repository:

every registered user can add a new plugin

staff users can approve or disapprove all plugin versions

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

automatically approved

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

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

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

automatically unapproved.

16.1.2 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.
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16.1.3 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.

16.1.4 Plugin structure

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

digit

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

the version metadata field must be unique

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.

plugin.zip
pluginfolder/
[--

[3

i18n

|-- translation_file_de.ts

img

|-- icon.png
‘-- 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
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Code Snippets

This section features code snippets to facilitate plugin development.

17.1 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")

17.2 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)

17.3 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 la
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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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.

18.1 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 )

18.2 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])

18.3 Ananus 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())

18.3.1 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 dikstra() 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)

18.3.2 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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