Symbolize in QGIS
with python

The glyrx plugin development
Building symbologies from legacy definitions

O https://github.com/arc2qgis/lyrxtogmi
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The pain

Users and Organizations who have used ArcGIS products for years,
will usually have working habits and regulations rooted in specific symbology.
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The symbology rules are stored in LYR files
With the more elaborate .MXD which also stores the order of layers



The pain

The .LYR files contains symbology definitions and are :

Everyone Else

- Binary format (non human readable)
- Usable only with ESRI software

- Some data of their data can be extracted with ESRI development libraries.

ESRI holds more than 40% of the GIS software market, the "lyr file dilema’ represents a
situation in which ESRI’s users are blocked from switching to other options, due to

non-existing conversion processes

Things have changed a bit with the release of ArcGIS Pro




The future
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Translated to HEX with IDA - The Interactive Disassembler

ArcGIS Pro .lyrx file default symbology

"label” :
"patch" :
"symbol" :

"type" :

bk 11 ) Gk s Tl B Gt 6%
"Default",

{
"CIMSymbolReference",

"symbol" : {

"type” :

"CIMPolygonSymbol",
R

"CIMSolidStroke",
: true,
"capStyle" : "Round",
"joinStyle"™ : "Round",
"lineStyle3D" :
"miterLimit" : 10,
"width" : 0.280000
Ueolor™ & if

"type” :
"enable"

"CIMHatchFill",
: true,
"colorLocked" :

"lineSymbol" : {

"type" :
"enable"
true,

"type" : "CIMLineSymbol",
"symbolLayers" : [
{
"type" : "CIMSolidStroke",
"enable" : true,
"capStyle" : "Round",
"joinStyle" : "Round",
"lineStyle3D" : "Strip",
"miterLimit" : 10,
"width" : 1,
"coloxr®™ =




The future

The ArcGIS Pro symbology files are based on JavaScript Object Notation (JSON) which is

human readable, meaning we can extract values from them.

"type" : "CIMCharacterMarker",
"enable" : true,
"colorLocked”" : true,
"anchorPointUnits" : "Relative",
"dominantSizeAxis3D" : "Y",
meiza™ L5
"billboardMode3D" : "FaceNearPlane",
"characterIndex" : 3
"fontFamilyName" : "ESRI Default Marker",
"fontStyleName" : "Regular",
"fontType" : "Unspecified",
"scaleX" :
"symbol" : {
"type" : "CIMPolygonSymbol",
"symbolLayers" : [
! ntypen : mcmmsolidrine,  |rgb(230, 0, 169) oK
"enable" : true,
Neolor? 2
"type" : "CIMRGBColor",

"values™ : [ Or Use HTMLS:
' =

) And If we can get the values we can use them to define their matching parameters
in QGIS.



». alyrx: use arcPro symbology in QGIS

Step 1

- Create *.lyrx from *.lyr
ArcGIS Pro =>layer => right click

=> Sharing => Save as Layer file = lyrx

Step 2

- Install the glyrx plugin }
Step 3

- Run the plugin, choose a layer and a lyrx file
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https://github.com/arc2qgis/lyrxtoqml
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o Implementation

How It's Done

#) QGIS




Basic definitions - agssymbol

Symbol Creation

QagsSymbol.defau ItSym bOl( QgkubTypes.GeometryType)

- Create a default symbol

- Customize color/stroke/opacity

- Symbol can have multiple symbolLayers
- get/count
- clone/move/delete



https://qgis.org/pyqgis/3.0/core/Symbol/QgsSymbol.html
https://qgis.org/pyqgis/3.0/core/Symbol/QgsSymbol.html

Basic definitions - agssymbolLayer

| QgsCentroidFillSymbolLayer I

I QgsGradientFillSymbolLayer |

QgsimageFillSymbolLayer |

QgsSymbollLayer

QgsShapeburstFillSymbolLayer l

I QgsSimpleFillSymbolLayer |

abstract and utilities

QgsGeometryGeneratorSymbol
Layer I QgsArrowSymbolLayer |

QgsLineSymbolLayer E—i QgsSimpleLineSymbolLayer |

| QgsTemplatedLineSymbolLayerBase I

QgsSymbolLayer

| QgsEllipseSymbolLayer I

I QgsFontMarkerSymbolLayer I

QgsMarkerSymbolLayer

QgsRasterMarkerSymbolLayer I

| QgsSimpleMarkerSymbolLayerBase |

| QgsSvgMarkerSymbolLayer |

| QgsVectorFieldSymbolLayer |



https://qgis.org/pyqgis/3.0/core/Symbol/QgsSymbolLayer.html
https://qgis.org/pyqgis/3.0/core/Symbol/QgsSymbolLayer.html

Complex symbols examples

> {3 Marker v &= Line
v { Markerline

v X Marker
X Simple marker

¢ Font marker
73 Font marker
Font marker

A
" Font marker . Marker line
~ & Markier

Font marker

Font marker
&|[=][a][3][a = Simple line
~ M Fin
¥ 1! Line pattern fill
v — Line
— Simple line
w | | Line pattern fill
v — Line
— Simple line
> N Line pattern fill
v = Line
— Simple line
Simple line

B simpleil



Simple symbol *.lyrx
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o Simple symbol QGIS

lyrx def: CIMSolidFill, CIMSolidStroke

## Create basic fill (parseSolidFill)
symbol = QgsSymbol.defaultSymbol(layer.geometryType())

symbol.setColor(new_color) @ Symbol Selector
## Create stroke (parseStroke) =
symbol_layer = QgsSimpleLineSymbolLayer() Sraie
symbol_layer.setColor(stroke color) Rl

symbol.appendSymbolLayer(symbol_layer)

Notes:
- As a default 2 symbols are created for simple fill with stroke




OPIugin conversion functions

Cateqgories & Simple Renderer functions

parseSolidFill - CIMSolidFill

parseStroke - CIMSolidStroke

parseLineFill - CIMHatchFill

parseStrokeEffects - effects {"type" : "CIMGeometricEffectDashes","dashTemplate" : ‘x,y’}
parseVectorSymbolLine* - CIMVectorMarker

parseCharacterFill - CIMCharacterMarker

parsePictureFill - CIMPictureFill

Utils
parselLineCap
parseLinedoin
tweakHaloSymbol
colorToRgbArray

*base_symbol.subSymbol().changeSymbolLayer(0, subSymL), QgsSimpleMarkerSymbolLayerBase.decodeShape..



&9 Advanced *.lyrx conversion - Example 1

Q Symbol Selector @ Preview Properties:
Type: [Cartographic Line Symbol v]
v =m Line
Simple line = = = = = = = Cartographic Line ITemplate I Line Propeftiesi
== Simple line
. CO'OT: Width: 26000 : |
@— OW Line Caps Line Joins
HEE om O
() Round @ Round
Used functions: s © Square © Bevel
parseSolidFill
parseStroke

parseStrokeEffects



¢ JAdvanced *.lyrx conversion- Example

~ M Fin
¥ 1! Line pattern fill
S 2= line \
— Simpleli
D P parseStrokeEffects
v — Line
— Simple line . .
»: N Line pattern fill parseLlneFl"
v = line
Sim; E::plejmi// parseStroke

1 Simplefiu< 
parseSolidFill

2

Symbol Property Editor

Preview

1 -




Challenges in *.lyrx conversion

Symbol Property Editor

Preview
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Properties:

Type: [Character Marker Symbol

v

Character Marker iMask |

Font: /] ESRI Transportation & Civic ~ +

Subset: Basic Latin v
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Font marker

Font marker
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Symbol layer type Font marker

Font family
Size

Fill color
Stroke color
Stroke width
Join style

Rotation

Offset

Anchor point

ESRI Transportation & Civic

9.309420

No stroke
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90.00 ®
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VCenter
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o Challenges in *.lyrx conversion
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Challeng

(. Symbol Selector

es in *.lyrx conversion

v G Line
~ { Marker line
~ X Marker
X Simple marker DG
v Marker line
~ © Marker
Font marker
& 8|
Symbol layer type Simple marker -
Size 2.822224 2| | Milimeter K EE
Fill color X @-
stroke coor | (N - <.
Stroke style | —— Solid Line K EE
Stroke width | Hairline < | | Milimeter MR =8
Join style B Bevel v @,
Rotation 0.00° OE=E
x |0.000000 =
Offset Millimeter .8 @
y | 0.000000 <
VCenter - @'
Anchor point
HCenter Y @,

Marker symbols

Symbol Property Editor

Preview Properties:
Type: [Marker Line Symbol -
KO | Ve ne |Cotogapic L | Tenite | ine Prpeties |
o= of (omo.. ]
Symbol Selector
Type here to search v @ & gg +  Current Symbol
Search: @) All Styles () Referenced Styles
ESRI - X
L] | A
Cirde 1 Square 1 Triangle 1
Color:
. Y . Size: 8.00
Pentagon 1 Hexagon 1 Octagon 1 Angle: 0.00
a a M Edit Symbol

[ symbol Property Editor

Preview

Properties:

Type: [Simple Marker Symbol

Simple Marker | Mask

coor: (I3
g

Size: 8.0000 =
XOffset:  0.0000 =
YOffset:  0.0000 =

[¥] use Outline

Outline

Outline Size:

-

1.0000 £




OProbIems in *.lyrx conversion

(. Symbol Selector

¥ . Marker
Symbol Property Editor " Font marker

—~
Font marker

Preview Propettes:

Font marker

Type: [Charader Marker Symbol v Ur

Font marker

....... . PR Character Marker | Mask . =Eonfmar!(er
. == Multi shapes s -z~

P

— efault Marker
@+ — 8-

GO 6 () oz vJw — @ .

Offs et Symbol layer type| Font marker
ROtat i on Font family | ESRI Default Marker

8.

®

-

; . :‘ _ Size 7.674470 < | | Milimeter
O el @@@—‘ ESRIFonts =
O sACHo0eisle
Stroke width | No stroke < | | Milimeter
£ 0 A
9@ ® O XED| A Jonstle | I Miter
9 1‘/:/-\: @ @ *1* * ' )y Rotation 0.00°
' . x | 0.000000 = :
i Offset Milimeter
[__ a e y | 0.000000 >
’ﬂ VCenter
- ] ‘ b gt HCenter
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o Known issues

Missing in QGIS:
- Scale symbols by reference scale
- Halo
- ESRI fonts

Dev Stack:
- Graduated symbols

Bugs:
- Marker rotation offset problem
- The plugin does not report what went wrong when something fails



.\\ We need YOU!

User interface
- Defaults
- Previews
- On the fly edits
Symbols definitions
- Special shapes and definitions
- Labels
- Fallbacks
- Svg specialist :)
Refactoring
- Automation of shape selection
- symbollLayers drilldown

Documentation and tests
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