Vap Rendering using
OpenGL ES 2.0

—vVgen: Bodunoy
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(Goals

x Small map file

x MapCSS support

-4 J
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65
66
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71
72
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74
7ds

Y D DD

alz10-
alz10-
alz13-
alzl4-
alzl4-

11214~

natural=water],
'waterway=riverbanl
natural=bay],
[landuse=basin],
[landuse=reservoir,

'waterway=dock]

fill-color:#64A7DD;

alz10-
a|z10-
a|z10-
a|z13-

1|z13-

‘natural=wood],
[landuse=forest],
[leisure=nature_re:
[leisure=park],

[leisure=garden]

fill-color:#BCDB9A;



(Goals

x Small map file
x MapCSS support
x Use GPU for rendering

. 123 glBindVertexArray(69)

& 124 glDrawElements(GL_TRIANGLES, 2
125 glUniformMatrix4fv(u_modMatrix

1 126 glBindVertexArray(85)

& 127 glDrawElements(GL_TRIANGLES, 1
128 glUniformMatrix4fv(u_modMatrix

. 129 glBindVertexArray(110)

& 130 glDrawElements(GL_TRIANGLES, 2

131 glUniformMatrix4fv(u_modMatrix

. 132 glBindVertexArray(138)

& 133 glDrawElements(GL_TRIANGLES, 2
134 glUniformMatrix4fv(u_modMatrix
135 glUniform4fv(u_tex, 1, {0.784313

. 136 glBindVertexArray(70)
& 137 glDrawElements(GL_TRIANGLES, 5
. 138 gIBindVertexArray(22)

& 139 glDrawElements(GL_TRIANGLES, 1

140 glUniformMatrix4fv(u_modMatrix
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FProblems

= Planet.osm.pbz is huge (20GDb)
x Apply MapGCSs on device
x Prepare data for GPU



Small map file

x On tile server:
x PostgreSQL + PostGlS

x A few queries per each tile on every zoom level
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Small map file

x How to Improve:
® simplity the shapes
x remove too small-objects

®x remove not adisplayed objects



Small map file

x How to Improve:
® simplity the shapes
x remove too small-objects
®x remove not adisplayed objects

® mMerge zoom levels
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Why GPU?

x Performance INCreases over years
x Draws a lots of similar data easily

x Map has alots of similar data :)
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MapCSS + GPU = 7

® palance between quantity and speed

® |ess rules = less data to load and draw



MapCSS + GPU = 7

® palance between quantity and speed
® [ess rules = less data to load and draw

® yniversal rules is better

| |y

z10-
z10-
z13-
z14-
z14-
z14-

‘natural=water
lwaterway=rive
‘natural=bay],
[ landuse=basir
[ landuse=reser

'waterway=dock

fill-color:#64A7DD;

z10-
z10-
z10-
z13-
z13-

‘natural=wood]
[ landuse=fores
[leisure=natur
[leisure=park]

[leisure=garde

fill-color:#BCDB9A;



MapCSS + GPU = 7

® palance between quantity and speed
® |ess rules = less data toload and draw
® yniversal rules is better

x simple style is better



MapCSS

x Slow lines

line|z17-[highway=trunk]
{

color:#FEFEFE;
width:8px;



MapCSS

x Slow lines

= fast lines

line|z15-[highway=residential]
{

color:#FEFEFE;

width:2px;
galileo-fast-draw:true;

}
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MapCSS kung-fu

x Road width in real style

line|z8-15[highway=motorway]

{

// 8 9 10 11 12 13 14 15
width: eval( zlinear(8, 1pt,2pt,2pt,3pt,3pt,4pt,4pt,5pt)):
color: #FEFEFE:
galileo-fast-draw:true;

}

line|z16-[highway=motorway]

{
width: eval( metric(any(tag(lanes),3) *x 3) );
color: #FEFEFE;
linecap: round;

galileo-fast-draw: false;
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