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Robot Model Development
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<?xml version="1.0"7>
<I-- created with Phobos 0.7 --»
<robot name="mantis'">

<link name="body/0">
<visual name="visual_torso_left_socket'>
<origin xyz="0.0198386 0.082563 0.0100624" rpy="0 O 5e-07"/>

<geometry>
<mesh filename="./meshes/torso_left_socket.bobj" scale="1.0 1.0 1.0"/>
</geometry>
<material name="]oint"/>
</visual>

<collision name="collision_torso_left_socket">
<origin xyz="0.0198387 0.082563 0.0100624" rpy="0 O 5e-07"/>
<geometry>
<box size=""0.1397003 0.2348451 0.1699999"/>
</geometry>
</collision>
</link>

<link name="body/1">
<visual name="visual_torso_right_socket'">
<origin xyz="0.0198383 -0.0825922 -0.0099376" rpy="0 O 5e-07"/>

<geometry>
<mesh filename="../meshes/torso_right_socket.bobj" scale="1.0 1.0 1.0"/>
</geometry>
<material name="Joint"/>
</visual>

<collision name="collision_torso_right_socket">
<origin xyz="0.0192199 -0.0990479 -0.01" rpy="0 O 5e-07"/>
<geometry>
<box size=""0.1397003 0.23484510.1699998" />
</geometry>
</collision>
</link>

<link name="body/2">
<inertial>
<arigin xyz="0.0099378 -1.14e-05 -0.1320033" rpy="1e-07 0 0'/>
<mass value="2.3"/>
<inertia ixx="0.1088414" ixy="0" ixz="0" iyy="0.1248771" iyz="-1e-07"

xyz=""0.0099378 -1.14e-05 -0.1320033" rpy="1.5707977 8e-07 1.5707963"/>
etry>
filename="./meshes/hip_right. bobj" scale="1.0 1.0 1.0"/>









What is Phobos?

- Blender AddOn
- free & open source

-
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Blender

- comprehensive 3D modelling
and rendering tool
- editing tools for:
- geometry
materials
animation "armatures"
various file formats
rendering and video
rendering
- free & open source
- all major platforms
- Python scripting API




URDF vs. Blender
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Object Tree
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- allows matching of URDF and
Blender model structures
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Importing from CAD




Blender* [/media/kavonszadkowski/work/models/models-robots/artemis/blender/artemis.blend] eond
O scee 0]

Edt Custom Froperty
[ Refine Lo J
|=JEdit Object Dictionary & body | %00
visual_holder front
?SKME“dm3 ‘ xsens jmu | EEE
Create Linds) ‘ .
'
Set Collision Group IS _ 1 leatllicdl
|_Mimic Joint ) g

=

¥ Relations

E Mass || Edit Inertia J . u f L }

| ¢ Pass Index: 0 J

¥ % phobos: Sensors & Controllers
Add/Edit Sensor Add Controller

» Groups
¥ [} phobos: Export & Import

» Display
» Duplication
» Relations Extras.

Model Export: Settings

» Motion Paths
¥ Customn Properties

¥ Define joint Constraints
joint_type: revolute
. makes the joint passive (no actuation)

{3) frontAmn joint, 3

X L view
import bpy

for obj in bpy.context.selected objects:
print obj.name

¥ () phobos: Object Panel Displaying Custom
0w )




Store Current Pose

¥ () phobos: Object Editing

 Refine LoD

:|Edit Object Dictionary

% Kinematics

| Mimic Joint

9 Masses & Inertia

E | Set Mass | Edit Inertia
o

¥ (5 phobos: Sensors & Controllers

Model Export Settings

path: 14

o
&

¥ Define Joint Constraints

joint_type: revolute
@ makes the joint passive (no actuation)

max velocity [mdjﬁ]:
lower [rad):

upper [rad]:

spring constant [N/m):

damping constant:

User Ortho

(3) frontAm joint_3

)
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max velocity [rad.-l's]: 0.00
lower [rad): 0.00
upper [rad): 0.00

spring constant [N/m): 0.00
__.-'.
damping constant: 0.00 (3) frontAm joint_3
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(F) View Select Add obect LAl OB EE
import bpy

for obj in bpy.context.selected objects:
print obj.namd

drec el =




¥ Relations

Layers:
uREaE anann
[ < Pass Index: 0°*)

» Groups
» Display

» Duplication

» Relations Extras
» Motion Paths

¥ Custom Properties

jointimaxefiort 0.000 *)

joint/maxvelocity (< 0.000 *)
joint/type [revote | [ Edit [=)
motor/d (“ 0.000 ")

(« 0015) [ Edt |=)]
motor/maxEffort [+ 60.000 * )

b

motor/maxSpeed | 12.000 *)
motor/p ( 13.000 +) [ Edit [=)

b

motorftype | PD Edit |=)
probostype  ([[BMM)  AP! Defi

¥ () phobos: Object Panel Displaying Custom Prear




Object Tree

- allorers malching of URDF ard
Blender model structures
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URDF

Importing from CAD

Blender

- comprehensive 30 modelling

and rendering tool

+ editing tools for

+ gEometry

- materials

» animatian "armatures"

= various file formats

- rersdering and video
rendering

- free & open source
+ all rmajor platfosms
+ Python soripting AP




Robot dictionary

- Python dictionary
- decouples Blender model from im- and

export
- allows generic definitions of components

- simplifies model debugging




Supplementable
Mostly

Universal
Robot
Format

- URDF + YAML
. hierarchical structure




Models and scenes

- SMUREF scenes:
- multiple smurfs get exported as
individual smurfs
- URDF joints as scene anchors



Phobos as an upstream tool

Workflow:
1) create models in Phobos
2) export model to URDF & SMURF

Pro:
- all information in one place

Con:
- version control becomes difficult U RD F




Models and scenes

+ SMURF scenes:
« multiple smurfs get exported as
individual smurfs
» URDF joints as scene anchors

Phobos as an upstream tool

War kflow:
1) create models in Phobos
2) export model to URDF & SMURF

Prox
+ all infarmation in one place

Con:
+ wersion control becomes difficult U RD F

SMURF

Supplementable

Mostly
Universal
Aabot

Fonmat

+ URDF + YAML
- hierarchical structure




Github

Documentation

Github Pages
Sphinx

Github Wiki

The road ahead...

« URDF nat yet supported 1000%
- eg. mimic joints
+ dictionary and customn properties not fully
specified [depend on SMURF's current status|
+ code refactoring and debugging



O This repository Pull requests Issues Gist

rock-simulation / phobos @® Unwatch v 14

An add-on for Blender allowing editing and exporting of robots for the MARS simulation. — Edit

\[ 1,037 commits ¥ 33 branches

u Branch: master v = phobos / +

Merge pull request #91 from rock-simulation/mesh_inertia
a kavonszadkowski authored a day ago latest commit 4076e18b16 E
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Documentation

Robot Dictionary

K:

Github Pages:
Pheb®s Sph INX

Phobes 0.5 documentation =

Getting Started Quick search Index
I

Enter search terms or a module,
class or function name

ro("hinge’ 1 . atie®, "revolute")

A|B|C|D|E|F|GIH[I|J|LIM|N|O|P|R|S|T|U|V|W|X

A

bands (phob
BatchEditPr

atie

Github W

I ( hO5.C jon.CreateC ollis ator attribu




The road ahead...

- URDF not yet supported 100%
» €.g.: mimic joints
- dictionary and custom properties not fully
specified (depend on SMURF's current status)
- code refactoring and debugging

(contributors welcome)

—



Acknowledgements

 Contributors:
. Stefan Rahms
- Ole Schwiegert

i DLR

Grant number: 50RA1218 / 50RA1219

- -
\



Gtk

Development

o5 \
= i, —

R e ,1 -
’ ~ [

-

"

r". “
9 .
]

Wém
o Acknowledgements
Cor

Robaot Model Development
on Stergids




