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PROBLEM

-




Students
Hardware requirements
Background knowledge

Instructors
Shareable workspaces
Reproducibility




SOLUTION

-



RoboStack

Cross-platform packages
for ROS 1 and 2

JupyterLab Extensions

JupyROS
JupyterLab-ROS

JupyterLab-Blockly
JupyterLab-URDF

JupyterHub

Docker

199 RoboStack

OPEN SOURCE ROBOTICS SOFTWARE



GETING
STARTED

-



INSTALLATION

Get the mamba package manager

Install mambaforge to get started
https://github.com/conda-forge/miniforge#mambaforge

Or try micromamba

curl micro.mamba.pm/install.sh | bash




ROS1 ENVIRONMENT

a
$ mamba create -n rosl env ros-noetic-desktop

$ mamba activate rosl env
&

Install extensions:

P
$ mamba install jupyros

jupyterlab-ros
jupyterlab-blockly
jupyterlab-urdf




ROS2 ENVIRONMENT

-

-

$ mamba create -n ros2 env ros-humble-desktop

$ mamba activate ros2 env

Install extensions:

$ mamba install jupyros




JPYTHRB




JUPYROS WIDGET

import rospy
import jupyros

from std_msgs.msg import String
from geometry_msgs.msg import Pose

jr.live plot('/poser/:x:y', Vector3)

rospy.init node(‘subpub node')

jupyros.subscribe('/pose_stream', Pose, lambda msg: print(msg))

Iposer

Stop

position:
1.0

jupyros.publish(®/pose stream’, Pose)

position

Send Message Latch Message



File  Edit

JUPYROS TURTLES

View Run Kemel ROS Tabs Seftings Help

®| ROS_Turtlesim_tf2.ipynb  x¢
<]

Code w

ROS: tf2 Turtlesim

Requirements:

« ros-noetic-tf2
+« ros-noetic-turtle-tf2

import jupyros

import rospy

import math

from turtlesim.msg import Pose
from time import time

from jupyros.rosl import TurtleSim

rospy.init node("superturtle”)

turtlesim = TurtleSim(background color="#600630")

i GIT of 7o

rring T

turtlesim.spawn({name="turtle2", pose={"x":

630,
"yt 1260,
“theta": math.radians(90)})
turtlesim. turtles[“turtlel”].path color = “#F4FAFF"
turtlesim.turtles[“turtle2"].path_color = “#F1C232"

display(turtlesim.canvas)

m| Qutput View X

& Python 3 (ipykernel) O

turtlel has spawned.
turtle2 has spawned.
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JPYTHRBROS

Edit WView Run Kemel URDF ROS Tabs Settings Help
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W ROS_3D_Robot_Model ipynb

Fixed frame:
# ROS Fixed frame:

TEB_Markers.ipynb
[M ROS_Actions_Clients. ipynb
W ROS_Joint_States. ipynb

- [W] ROS_Live_Plotting.ipynb Add Visualization

- [W] ROS_Publisher_Subscriberipynb
- RobotModel

ROS_Services_Clients. ipynb

ROS_Turtlesim_tf2 ipyn

= b Links
* [W] ROS_Turntlesim.ipynb

Ros2 Pub_Sub_Communication » Joints

Raw: Expand &




JJPYTHRB URDF

= robot.urdf + @ roboturd!

Edit View HAun Kemel URDF ROS Tabs Settings Help
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JPYTHRB BLOCKLY

Tabs Set

£ niryo.jpblockly % | © untitled jpblockly + Zethus

r niryo Python 3 (ipykernel) - - )
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Loops
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logs

Variables
Functions
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ICENSE Niryo Connect
niryo.jpblockly Niryo Movement
niryo.launch Niryo Trajectory
M ] Niryo Frames
Nivo 0
Niryo Tools
Niryo Vision
Niryo Conveyors
Niryo Sounds
Niryo Led Ring

from pyni import *

class niryo_connect():
def init Lf, ip):
self.n = NiryoRobot(ip)
def _enter_ (self):
return s r
def _ex f, exception_type, exception value, traceback):
self.n.c nection() + A9) aph Raw Expand A




File Edit View Run Kernel URDF ROS Tabs Settings Help

(% ROS_Joint_States.ipynb ® + & robot.urdf
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ROS: Joint States

import random

import rospy

from sensor_msgs.msg import JointState

from ipywidgets import FloatSlider, Layout, Button, Box, FloatText,
from joint state publisher impert JointStatePublisher

rospy.init node('supernode')
msg = JointState()
jsp = JointStatePublisher()

pub = rospy.Publisher('/joint states', JointState, queue_size=10)
def on sent(b):
msg.header.stamp = rospy.Time.now()
msg.name = [str(i) for i in joint state dict]
msg.position = [joint_state dict[i].value for i in joint state c
pub.publish(msg)

for key, value in joint state dict.items():
value.observe(on_sent)

randomize = Button(description='Randomize')

def on randomize(randomize):
Simple 1 B 3 & Python 3 (ipykernel) | Idle

Background

i shoulder

elbow

ES
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Mode: Command

& Lni,Coll ROS_Joint States.ipynb




Already widely adopted by universities

Launch Jupyter Notebooks & software environments
in the cloud / cluster

SSO with uni user accounts

ROS pre-installed and hassle free experience
Completely free & open source

Pilot project with
RWTH Aachen to teach ROS




ome

How to help
Missing a package? Open a PR
Help us maintain all of ROS in RoboStack

Future
WebAssembly ROS2 in JupyterLite
Feature parity of Jupyter extensions between ROS 1 and ROS 2

Integrate webviz / Foxglove into JupyterLab = o
BOTS



THANKS!

gitter.im/RoboStack/Lobby
@ @RoboStack


https://slidesgo.com/
https://www.flaticon.com/
https://www.freepik.com/
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