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The Programmed Wall, Robotic Brick Assembly, ETH Zurich, 2006
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arch-hix-dock-453:~ vanmelet$ python

Python 3.6.3 |Anaconda custom (64-bit)| (default, Oct 6 2017, 12:04:38)
[GCC 4.2.1 Compatible Clang 4.0.1 (tags/RELEASE_481/final)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> import compas

>>> from compas.datastructures import Mesh

>>> mesh = Mesh.from_obj(compas.get('faces.obj'))

>>> mesh.summary()

Mesh summary

name: Mesh
vertices: 36
edges: 60

faces: 25

vertex degree: 2/4
face degree: 2/4
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@ Rhinoceros File dit View rve Surface Solid Mesh Dimension Transform Tool Window Help Tom Van Mele
Untitled — Edited ~

[ ] Ortho  Planar  SmartTrack  Gumball History [CACN | Default a
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and Default -] < c
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R ASW-ANA Layer 05 . O e
Lk STy
T "{.' H U} ﬁ b ® run_subprocess.py — ~[bitbucket/brg_framework/exampies/mesh_shapeop
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import os
inport sys

HERE = os.path.dirname(__file_ )

1
2
3
4
5
6 sys.path.insert(®, '/Users/vanmelet/bitbucket/brg_framework/src')
7
8
9
0
1

import brg
import brg_rhino.utilities as rhino
© persistent 11 from brg_rhino.utilities.scripts import ScriptServer
~ One shot 12
oy 13 server = ScriptServer(HERE + '/subprocesses’, HERE + '/subprocesses/temp’, '/opt/1]
= 14
Near 15 # from brg.datastructures.mesh.mesh import Mesh
Point 16 # from brg_rhino.xxx import add_mesh_gui_helpers
~ Midpoint 17 # Mesh = add_mesh_gui_helpers(Mesh)
~ Center 18 # mesh = Mesh.from_obj()
~ Intersection 19
) Perpendicular 20 from brg_rhino.datastructures.mesh import RhinoMesh
Tangent -
Y bt 22 mesh = RhinoMesh. from_obj (brg. find_resource(*faces.obj'))
o 23 mesh.attributes['name'] = 'FACES'
= 2
jertex 25 mesh.vertex('25'1('z'] = 0.0
On curve 26 mesh.vertex['29'1['z'] = 0.8
On surface 27

28 res = server.mesh_force_density(mesh=mesh. to_data())
29 mesh.data = res['mesh']

On polysurface

On mesh
~ Project
~ SmartTrack 31 # res = server.planarize_mesh_faces(mesh=mesh.to_data())
32 # mesh.data = res['mesh']
s i3
=0l 34 res = server.circularize_mesh_faces(mesh=nesh. to_data())
= Command: _Delete 35 mesh.data = res['mesh']
o4

5
37 mesh.draw()
38

run_subprocess.py 24:1 LF UTF-8 Python (192 updates



Overwrite v File Extensions




Fundamentals

Robot models

Backends

ETHz(irich



# Rhino
from compas.robots import *
from compas_fab.rhino import RobotArtist

'ros-industrial/abb’
"abb_irb6600_support'
"kinetic-devel"

S T S
L}

github = GithubPackageMeshLoader(r,p,b)
urdf = github.load_urdf('irb6646.urdf")

model = RobotModel.from_urdf file(urdf)
model.load geometry(github)

RobotArtist(model).draw_visual()

# Blender
from compas.robots import *

from compas_fab.blender import RobotArtist

'ros-industrial/abb’
'abb_irb6600_support'’
"kinetic-devel'

S T
1]

github = GithubPackageMeshlLoader(r,p,b)
urdf = github.load_urdf( irb6640.urdf")

model = RobotModel.from_urdf file(urdf)
model.load_geometry(github)

RobotArtist(model).draw _visual()



# Rhino # Blender

from compas_fab.rhino import RobotArtist from compas_fab.blender import RobotArtist

RobotArtist(robot).draw_visual() RobotArtist(robot).draw visual()



# Rhino # Blender
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docker-compose up -d Right-click — Compose Up



Overview:

ROBOT CONTROLLER

WINDOWS
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Forward Kinematics

with RosClient() as client:

robot = client.load_robot()
configuration = Configuration.from revolute values([-3.14, 0.0, 0.9, 0.0, 0.0, 0.0])

frame_RCF = robot.forward_kinematics(configuration)
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Inverse Kinematics

with RosClient() as client:

robot = client.load_robot()

frame_WCF = Frame([©0.3, 0.1, ©0.5], [1, 0, @], [0, 1, @])

start_configuration = robot.init_configuration()

configuration = robot.inverse_kinematics(frame_WCF, start_configuration)
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Plan cartesian motion

with RosClient() as client:

robot = client.load _robot()

frames = []

frames.append(Frame((0.29, 0.39, 0.50), (0, 1, 9), (9, 0, 1)))
frames.append(Frame((0.51, ©.28, 0.40), (0, 1, 9), (0, 9, 1)))

start_configuration = Configuration.from revolute values((3.14, 0.0, 0.0, 0.0, 0.0, 0.0))

trajectory = robot.plan_cartesian_motion(frames, start_configuration)
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Plan motion

from compas.geometry import Frame
from compas_fab.backends import RosClient

from compas_fab.robots import Configuration

with RosClient() as client:
robot = client.load _robot()

frame = Frame([0.4, 0.3, 0.4], [0, 1, @], [0, @0, 1])
start_configuration = Configuration.from_revolute_values((3.14, 0.0, 0.0, 0.0, 0.0, 0.0))

goal constraints = robot.constraints_from_frame(frame,
tolerance position=0.001,
tolerance_axes=[0.01, 0.01, 0.01])

trajectory = robot.plan_motion(goal constraints, start configuration)

ETHz(irich



Rhino + Grasshopper + ROS
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Thanks!



