2.5D maps and bird views with
OpenStreetMap and Blender

Viadimir Elistratov

github.com/vvoovv

viadimir.elistratov@gmail.com



Motivation: maps of Ruben Atoya




Example of a 2.5D map: http://2gis.ru
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Photorealistic rendering
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Non-photorealistic rendering

Charblaze CC-BY
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Everything Is accessable via Python
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#l/usr/bin/env python3
import bpy, mathutils
import math, os, subprocess
from spherical mercator import SphericalMercator
from map_25d import Map25D
class Emmnon]mage{"ap250}1
outputImagesDir = "."
gdalDir = "."
# position of the Blender zero point in the Mercator projection
x=0
y=10

# the Blender zero point is set to the first object
zeroPointSet = False

projection = SphericalMercator()

[ x:1920" |
‘Y1080

IStart: 1
“En: 250 °

def _init_ (self, **kwargs):
super()._ init_ (**kwargs)
# check if outputImagesDir exists

if not os.path.exists(self.outputImagesDir):

“Fram: 1" ;

| © view Text Edit Format Templates Gl common imagepy | 72|83 )

L JELe) L Runscript | @ Register
C v.1500 64 (AMDE4)

*YTHON INTERACTIVE CONSOLE 3.3.0 lt, Nowv 26 2012, 15 141 5C v.1 4 bit (AMDG4

T r'i‘

®)blender



Procedure

B Prepare 3D models of buildings

B Georeference each 3D model in Blender
using OpenStreetMap data

B Arrange georeferenced 3D models

according to the application (example:
2.5D map)



3D model




3D modeling: OSM
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=== ppy.doit("D:/projects/blender/blender-geo/map.osm")

Transverse Mercator projection for the imported OSM Data



Georeferencing with OSM Data
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Georeferencing with OSM Data

4= Blender* [D:\projects\blenderiuntitledd.blend]

EZEF)  lenderRender 4 D

Ny
All Scenes
o

i3

-r

Top Ortho

[-JRL-JRR TR T TR 1

&
K
L3
K
K
L3
*
K

e e s S s D e

7
d
-

|

(2]} 2nd floor

@ Object Mode % s ) lam - . BElm & active € &R

=== bpy.doit(
[Eqit [=I
=== bpy.doit()

«37.61 ) [Edit |5




2.5D maps: 2 methods

m Every 3D object is rendered in the oblique
projection as a separate graphic symbol. Mapnik's
PointSymbolizer is employed to render those
Images at the center of the corresponding object.

m All 3D objects are rendered in the oblique
projection in one image. The image is
georeferenced and rendered on the map as a
raster layer.



2.5D maps: separate images

* Apply scaling 1/cos(lat) to
take distortion of the
spherical Mercator projection
Into account

e Simulate obligue projection
In accordance with the given
angles of projection

» Adjust the location of the
orthographic camera and its
viewport size

* Adjust the size of the
resulting image. It depends
on zoom




2.5D maps: separate images
Output: Images




2.5D maps: separate images
Output: .csv file

* modelld

e lat

* lon

e Image z17
e dx z17
edy z17

* Image z18
e dx 718

e dy z18

* Image z19
e dx z19

e dy z19



2.5D maps: separate images
CartoCSS .mss file

1 .models {

2 [zoom=17] {

3 point-file: url ("models/[image zl1l7] .png");

4 point-transform: translate([dx z17],[dy z1l7]);
5 }

6 [zoom=18] {

] point-file: url ("models/[image z18].png");

3 point-transform: translate([dx z18], [dy z18]);
9 }
10 [zoom=19] {
11 point-file: url ("models/[image z1l9].png");
12 point-transform: translate([dx z19], [dy z19]);
13 }

14 }



2.5D maps: separate images
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2.5D maps: separate images
Disadvantage

Buildings should not stay too close to each other!



2.5D maps:. common images

* Apply scaling 1/cos(lat) to every
3D object

e Simulate obligue projection In
accordance with the given angles of
projection

* Fit the location of the orthographic
camera and its viewport size

* Fit the size of the resulting image.
It depends on zoom

» Generate a GeoTIff file with
gdal_translate

« Use the GeoTIff file as raster layer
In Mapnik
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2.5D maps

https://github.com/vvoovv/blender-2.5dmaps



Forests for bird views: next time (




Simplification of 3D modeling:
CGA Shape Grammar

® 3D modeling is tedious

B Promising approach to simplify 3D modeling:
CGA Shape Grammar

B CGA stands for Computer Generated
Architecture

B CGA Shape Grammar was developed in the
Swiss Federal Institute of Technology in Zurich
(ETH Zurich)

 CGA Shape Grammar makes up the foundation
of ESRI CityEngine software



CGA Shape Grammar

B CGA Shape Grammar consists of shape rules

m Each rule iteratively refines a design by creating
more details

m The first rule is normally applied to a building
outline

B CGA Shape Grammar is expressed in Python in
my implementation

B Evaluated in Blender



CGA Shape Grammar: Example

drule
def Lot () :

extrude (height)
Building ()

drule

def Building() :

comp (f) .into(
front>>FrontFacade () |
side>>SideFacade () |
top>>Roof ()




@rule

def FrontFacade() :
split(y) .into(
| groundFloorHeight>>GroundFloor () |

repeat (flt (floorHeight)>>Floor () )

)

drule
def SideFacade():
split(y) .into(
5 groundFloorHeight>>Floor () |
repeat (flt (floorHeight) >>Floor () )



drule

def GroundFloor():

split(x) .into(
1>>Wall () |
repeat (flt (tileWidth)>>Tile()) |
flt(tileWidth) >>EntranceTile() |
1>>Wall ()




CGA Shape Grammar:. Example




CGA Shape Grammar:. Example
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CGA Shape Grammar Development

B Roofs
B [extures

B Placement of 3D assets (e.g. windows,
facade decorations)



CGA Shape Grammar In Blender

https://github.com/vvoovv/blender-cga
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