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Motivation Applications: What does it do for you?

* ROS is the de facto standard middleware in robotics, but | « Execute ROS 2 nodes in browser environments
platform support is very limited ® =» accessibility and | « Same code across all devices: Mobile & Desktop

reproducibility challenges in industry, research & teaching! | . gpare complete ROS environments via web links!

* RoboStack alleviated some of these challenges Dy | . communicate between ROS nodes within browsers
facilitating installation across Linux, MacOS & Windows via

the Conda package manager: ¢ ROS 2 @ localhost
conda insta" ros_humble_desktop £ File Edit View Run Kernel Tabs Settings Help
] ] ] ] B [ Launcher X RosTest.ipynb X |+ QQ
« What if we could design a solution that requires no B + X O M » 8 C » Code v python (XPython) O
Installation whatsoever and provides a standardised o # Create publishers and subscribers
. N node = rclpy.create_node('minimal_publisher', context=context
exeCUthn platform . — pub_a = node.create_publisher(String, 'topic_a', 10)
'_ pub_b = node.create_publisher(String, 'topic_b', 10)
sub_1 = MinimalSubscriber('minimal_subscriber_test', |['topic_
Background + Glossary sub_2 = MinimalSubscriber('minimal_subscriber_test_a', ['topi
WEBASSEMBLY
 WebAssembly (WASM): Binary executable format Run publishers/subscribers
designed for execution on modern web browsers ming = True
 Emscripten: Compiler toolchain to convert C/C++ code prantitiRunning: nodes ok 5 ‘seconds*)
_ asyncio.create_task(publish_messages(pub_a, 'Hello From A '))
|nt0 WebASSGmny asyncio.create_task(publish_messages(pub_b, 'Hello From B '))
_ asyncio.create_task(spin_subscriber(sub_1))
 Conda: A language-agnostic, open-source package asyncio.create_task(spin_subscriber(sub_2))
management System and environment Mmanager async def stoppe.r():
« Emscripten-forge: A repository of conda packages build e e een(S)
using Emscripten print ("Stopping all tasks")
running = False
= o asyncio.create_task(stopper())
Key contrlbUtlons Running nodes for 5 seconds
. . . <Task pendi ='Task-5" =< ( j
» Combine the RoboStack ecosystem with emscripten-forge yehon 45/1930004137  pysgas - PPErt) running at /tne/x
to streamline ROS package compilation for web targets nininalsubscriper_test neardi heo rom Al
/ Simple O B 1 {8 Python (XPython)|l... Mode: Comm... & Ln50,C.. RosTestipy.. O Q
C 4 p—— » Control of physical robots through web interfaces:
1) RoboStack r Demonstrations with LEGO BOOST Vernie
» Cross-compiled ROS 2 to WebAssembly, enabling ¢ LEGO Boost Vernie
execution directly in web browsers ——
_ CONNECT I m ' DISCONNECT
* Developed a custom ROS 2 middleware for browser
communications (rmw-wasm)
Publish LED colors
wasm module
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talker.wasm
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> JavaScript
> glue code  Reproducible environments for education, research
talker s papers, and collaboration
» Created www.ros2wasm.dev as a demonstration platform Future work
« Extended support to Peter Corke’s Robotics Toolbox for | « Extension to ROS2 Actions, QoS, and Parameters
Python with Swift simulator adaptation » Include graphical interfaces (RViz, Gazebo, Movelt)
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