Xacro can only take you so far
Go further with EmPy and ERB

Louise Poubel
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$ concepts



$ concept(‘Robot description formats’)

SDF URDF
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$ concept(‘Templating’)

=S A4
|| ]/. o _F HEI1| ]/. o oo r +| ]/o °
—SAdar
A A _FHEI4|]/. o o0 o0 N /\E\ N\ oo E.,.S,E r A A

—NT | S FowYT
—oW S FoiWw
Y5 i VEERRBRLE S B 1 EAE
W S FXYW
Wt i VEERBIBURCE S B r—EOW
—FeSAdva
—FeSAdsk




$ concept(‘Templating’)

o Xacro (XML)
o EmPy (Python)
o ERB (Ruby)



$ concept(‘Templating’)

Xacro (XML)
EmPy (Python)
ERB (Ruby)
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$ concept(‘Declarative vs Imperative’)
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$ concept(‘Generation stage’)

o Compile time
o Runtime (launch time)
o Separate step (manual)



$ projects



$ project(‘SRCSim’, 2017)

—| ERB

—| Separate step

@transformation matrix,
randomization

aithub com/osrf/srcsim/


https://github.com/osrf/srcsim/

$ project(‘CitySim’, 2017)

—| ERB

—| Separate step

@ scripted animations

aithub com/osrf/citvsim/


https://github.com/osrf/citysim
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https://github.com/osrf/servicesim

$ project(‘LRAUV’, 2022)

EmPy

Build step (CMake)

(@ spherical coordinates



https://github.com/osrf/lrauv

$ project('LRAUV’, 2022)

aithub com/osrf/Irauv


https://github.com/osrf/lrauv

$ project(‘LRAUV’, 2022)

EmPy

Build step (CMake)

(@ spherical coordinates



https://github.com/osrf/lrauv

$ project(‘LRAUV’, 2022)

from gz.math7 import SphericalCoordinates, Vector3d, Angle

for tile in tiles:

vec = Vector3d(math.radians(tile.lat_deg), math.radians(tile.lon_deg), 0)

pos_enu = sc.position_transform(vec,
SphericalCoordinates.SPHERICAL,
SphericalCoordinates.LOCAL2)

tile.pos_enu = pos_enu



https://github.com/osrf/lrauv

$ project(‘BuoySim’, 2022)

EmPy

Build step (CMake)
Qtether
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https://github.com/osrf/buoy_sim



https://github.com/osrf/buoy_sim

$ comparison



github.com/chapulina/desplate


https://github.com/chapulina/desplate
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This repository contains various examples for how to template description files in
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Try out all examples
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Command
desplate_empy vehicle_sdf_generate. launch.py
desplate_empy vehicle_urdf_generate. launch.py
desplate_empy vehicle_sdf_installed. launch.py
desplate_empy vehicle urdf_installed. launch.py
desplate_erb vehicle_sdf_generate. launch.py
desplate_erb vehicle_urdf_generate. launch.py
desplate_erb vehicle_sdf_installed. launch.py
desplate_erb vehicle_urdf_installed. launch.py
desplate_xacro vehicle_sdf_generate. launch.py
desplate_xacro vehicle_urdf_generate. launch.py
desplate_xacro vehicle_sdf_installed. launch.py

desplate_xacro vehicle urdf_installed. launch.py



Try out all examples
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launch desplate_empy vehicle_sdf_generate. launch.py
launch desplate_empy vehicle urdf generate. launch.py

launch desplate_empy vehicle_sdf_installed. launch.py

launchi desplate_erb vehicle_urdf_installed. launch.py
launch desplate_xacro vehicle_sdf_generate. launch.py
launch desplate_xacro vehicle_urdf_generate. launch.py
launch desplate_xacro vehicle_sdf_installed. launch.py

launch desplate_xacro vehicle urdf_installed. launch.py



Try out all examples
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desplate_empy vehicle_sdf_generate. launch.py
desplate_empy vehicle_urdf_generate. launch.py
desplate_empy vehicle_sdf_installed. launch.py
desplate_empy vehicle urdf_installed. launch.py
desplate_erb vehicle_sdf_generate. launch.py
desplate_erb vehicle_urdf_generate. launch.py
desplate_erb vehicle_sdf_installed. launch.py
desplate_erb vehicle_urdf_installed. launch.py
desplate_xacro vehicle_sdf_generate. launch.py
desplate_xacro vehicle_urdf_generate. launch.py
desplate_xacro vehicle_sdf_installed. launch.py

desplate_xacro vehicle urdf_installed. launch.py



EmPy

Add these lines to a launch file to generate a description from an EmPy template:

desplate/desplate_empy/launch/vehicle sdf generate.launch.py
Lines 33 to 36 in 86b7960

33 # These 3 lines generate a description file from an EmPy template
34 with open(template_path) as template_file:
35 template = template_file.read()
36 description_str = em.expand(template, {})
ERB

Add this line to a launch file to generate a description from an ERB template:

desplate/desplate_erb/launchivehicle_sdf_generate.launch.py
Lines 32 to 33 in 86b7960

32 # This line generates a description file from an ERB template

33 description_str = subprocess.run(['erb', template_path], capture_output=True).stdout.decode()
<« >

Xacro

Add this line to a launch file to generate a description from a Xacro template:

desplate/desplate xacro/launchivehicle_sdf generate.launch.py
Lines 33 to 34 in 86b7960

33 # This line generates a description file from a Xacro template
34 description_str = xacro.process_file(template_path).toxml()



$ compare(‘Xacro’, ‘EmPy’)

<?xml version="1.0"?> % *0{
<sdf xmlns:xacro="http://www.ros.org/wiki/xacro"> Xy = mass * (3 * radius * radius + length * length) / 12.0
<xacro:macro name="inertial_cylinder" params="mass radius length"> Z = mass * radius * radius * 0.5
<xacro:property }e
name="xy" <inertial>
value="§{mass * (3 * radius * radius + length * length) / 12.0}"/> <mass>@(mass)</mass>
xacro:property <inertia>
name="z" <ixx=>@(xy)</ixx>
value="${mass * radius * radius * 0.5}"/ <ixy=>0.0</ixy>
<inertial> <ixz>0.0</ixz>
<mass>${mass}</mass> <iyy>@(xy)</iyy>
<inertia> <iyz>0.0</1iyz>
<ixx>${xy}</ixx> <izz>@(z)</izz>
<ixy>0.0</ixy> </inertia>
<ixz>0.0</ixz> </inertial>
<ityy>${xy}</iyy>
<iyz>0.0</1iyz>
<izz>${z}</izz>
<f/inertia>
</inertial>

</xacro:macro>
</sdf>




$ compare(‘EmPY’, ‘ERB’)

e{ ™ <%
Xy = mass * (3 * radius * radius + length * length) / 12.0 Xy = Smass * (3 * Sradius * Sradius + Slength * Slength)
Z = mass * radius * radius * 0.5 Zz = Smass * Sradius * Sradius * 0.5
}e %>
<inertial> <inertial>
<mass>@(mass)</mass> <mass><%= $mass %></mass>
<inertia> <inertia>
<ixx>@(xy)</ixx> <ixx><kh= Xy %></ixx>
<ixy>0.0</ixy> <ixy>0.0</ixy>
<ixz>0.0</ixz> <ixz>0.0</ixz>
<iyy>@(xy)</iyy> <lyy><¥%= xy %></iyy>
<iyz>0.0</1iyz> <iyz>0.0</iyz>
<izz>@(z)</izz> <izz><h= z %><fizz>
</inertia> <finertia>
</inertial> </[inertial>




$ compare(‘URDF’, ‘SDF’)

<% <%
inertia = (2 * $mass * Sradius * $radius) / 5.0 inertia = (2 * $mass * $radius * S$radius) / 5.0
%> %>
<inertial> <inertial>
<mass value="<%= S$mass %>" [> % <mass><%= $mass %></mass>
<inertia <inertia>
ixx="<%= inertia %>" <ixx><%= inertia %></ixx>

ixy="0.0" <ixy>0.0</ixy>
ixz="0.0" <ixz>0.0</ixz>
iyy="<%= inertia %>" <ilyy><%= inertia %></iyy>
iyz="0.0" <ilyz>0.0</1yz>
1zz="<%= inertia %>" <izz><%= inertia %></izz>
</inertial> </inertia>
</inertial>




$ questions
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