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Context

Dexory’s AGV

* 600kg / 14 meters scanning autonomous mobile robot
» Up to 185 000 m2 (2M ft2!) warehouse, and counting...
1 robot per warehouse
» 6x 3D lidars + 2x 2D lidars
* First CAD in September 2022 — 15 people company
* First deployment in March 2023
» Today (October 2024).
« 180+ people
» Strong funding (80M Series B)
* Over 90 units built in the last 12 months
» Currently deploying 3 robots a week
* Global customers:
« UK
- PanEU

. USA
. MENA (») VI




ROS 2 developer experience at Dexory

DevOps

= botaandi/ aito tobatia alll+-[onl(a @
* Get DevOps resources and CI/CD running early O  Pulas 3 © ftos O Sy e & S
» Standardized developer environment (docker or Add tf timeout #345
other), no more “it runs on my machine”. With some QD i v o 1 comii i e
flexibility (e.g. not only VS Code) % Conersion @ < Conmits @) | B Crocks @ | B s v
* Linting (pre-compilation) -
* (fast) CI build check R S N—
* (fast) CD binaries generation . e
 Dependency control o
 Allow non-persistent production image alterations

(launch files, parameters files, packages)

Pro tip: visit “Session 1a - ROS testing and tools” at
% 13:50 with Ruffin and Marcus.
4 = Accelerating the Cl/CD-to-robot cycle by 10x for 1/10th
the cost




ROS 2 developer experience at Dexory

Simulation

* All sensors and actuators are worth simulating,
even roughly (e.g. charging behavior)

 Test sensor processing with bags

* API pipeline and behaviors with a simulation
environment

* RTF >= 1.0 running on isolated developers
machines. With 8 lidars thanks to the Gazebo
Robotec.ai RGL plugin.

* For mobile robots, 2.5D simulation: topological
simulation (i.e. customer site reproduction)

R030TEC?® ®

https://qgithub.com/RobotecAl/RGLGazeboPlugin
https://qithub.com/RobotecAl/RobotecGPULidar
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https://github.com/RobotecAI/RGLGazeboPlugin
https://github.com/RobotecAI/RobotecGPULidar

ROS 2 developer experience at Dexory

Tooling

» Make ssh easy for developers, leverage VPN /
Wireguard / Tailscale

» Easy ros bag recording and downloading.

* Record raw, replay with filter and sensor pipeline
launch files (SIMULATION / use_sim_time).

* Live visualization of data. Don’t reinvent the wheel:
Rviz + VNC

* Logs, logs all the time and everywhere (with Grafana /
Telegraf / Prometheus).
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ROS 2 developer experience at Dexory

Keep it simple, test continuously test, deploy early

 Developing new features in a RaaS scale-up is (also) hard
« specifically when you need to keep existing customers happy

 Challenge:
- each new feature increases complexity!
- thus each change increases efforts for later features

Solution:
- Keep features minimal, focus only customer needs
- deploy early

Pro-tip:

- Do not call it testing (it's boring; it feels like nothing is done)

- link it to increasing “annual contract value” of a customer
subscription (OKR); coin it as “decrease feature time to market”

(KPI) E]
- Get people on testing (test engineer; QAs)




Softwa

Packagi

 Tried hist

*Today:

re integration

ng

orically (pre-Dexory):

Ubuntu Desktop with building from source

(don’t do that)

Ubuntu Desktop with Cl generated debian
packages (blooming and versioning hell)
Ubuntu Desktop with Docker (but Ubuntu
Desktop is not an loT distrib, boot will be

destroyed at some point)

Ubuntu Core with snap (cleanest approach so

far but... snaps)
Yocto

&
N balenaCloud

mmmmm

Device
Configuration

2 Actions
& settings
@ Diagnostics

9 Location

# Getting Started [BDocs @ Roadmap R Forums  ® Status NS REEIDY Gm’llaumeDoisy. v

(o]
firmware-manager

e

=

networking

pulseaudio

-]
Lo
telegraf

cPU

Logs

Status

@ Running

© Running

@ Running

© Running

@ Running

© Running

@ Running

© Running

@ Running

© Running

© Running

© Running

O Exited

© Running

@ Running

Release

1.0.1929 L] Es =]
1.0.192 L] fs] [=]
1.0.1929 L] Es =]
1.0.192 L] fs] [=]
1.0.1929 L] Es =]
1.0.192¢ L] fs] [=]
1.0.1929 L] Es =]
1.0.192¢ L] fs] [=]
1.0.1929 » =]
1.0.1929 L] fs] [=]
1.0.1929 L ] fs =]
o
Temperature 87C
O
Slcrage 37.0GB/230.9G
-
Timestamps & @ "
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Software integration

Controlling external dependencies

* Fix everything: binaries, sdk, sensor driver, etc...

* Why ? Accidental Iron sync, 2025-05-23
. Trust open source with control Packaging and Release Management M Iron ros2, release, iron, sync
»  Upstream can disappear
* Uncontrolled updates and regressions marcogg Great contributor
* Independency of the build chain ‘»

An accidental Iron sync went out at @ May 23, 2024 2:09 PM that left

* From source: fork
an inconsistent state on the main repositories for Iron. We would like to

» From binaries: mirror repos, classically Ubuntu + ROS with

f apologize for that. This has been mitigated and a second sync went in
aptly with the necessary fixes at @ May 23, 2024 3:37 PM .

Thanks for your understanding.
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Software integration

Taming DDS

*Biggest ROS 2 entry pain point = O ::‘,,:;;:g:;y all= ﬂ
*Some complains:
»  Very not optimized default settings for my standard <> Code (© Issues (77 11 Pull requests (23 CJ Discussions
use-case D
*  Cross-talk by default Edit | Newissue

*  One drama per ROS update ) |
-Our Iron recipe: Obstacle Layer, Voxel L=yar, and Costmap

Topic Collision Cheli =i ns t working in
export RMW_IMPLEMENTATION=rmw_cyclonedds_cpp Humble/Palling du to Fast-DDS Regression
export ROS_AUTOMATIC DISCOVERY_ RANGE=SUBNET #3014

@ BIGSEENy SteveMacenski opened this issue on Jun 14, 2022 - 48 comments

export CYCLONEDDS URI=${CYCLONEDDS URI:-
"<CycloneDDS><Domain><General><Interfaces><NetworkInterface
name=\"1lo\"/></Interfaces><AllowMulticast>true</AllowMulticast></Gen
eral><Discovery><ParticipantIndex>none</ParticipantIndex></Discovery
></Domain></CycloneDDS><Gen><Allow>spdp</Allow></Gen>"}

ip link set lo multicast on
sysctl -w net.core.rmem_max=2147483647
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Software integration

Time synchronization

*Choose sensors with PTP support (if you can)

*Use your computer network interface as PTP hardware grandmaster (no need for
fancy equipment)

*Synchronize hardware clock with system clock:

echo "Starting ptp4l and phc2sys for PTP provision..."

/usr/sbin/ptp4l -f /etc/linuxptp/ptp4l.conf boundary clock_jbod=1 clockClass=128 -i ${WIRED_IFACE} &
/usr/sbin/phc2sys -w -s CLOCK_REALTIME -c ${WIRED_IFACE} &

*Synchronize system clock with world time with NTP (chrony)

DEXORY | n



Bug hunting diary
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Bug hunting diary = O ros2 / geometry2 (@) + -~ |[|O[1h]|& ﬂ

<> Code (5 lssues 54 1% Pull requests 20 (® Actions ] Projects () Security

Elusive memory leak ;g(B(éonstantly increasing memory in std::list —

¥~ Merged

ahcorde merged 9 commits into rc C t C @ on Jan 10
ROS node me @) Conversation 23 -o- Commits (@ [l Checks (1 Files changed (5

6 GB ﬁ nachovizzo commented on Nov 21, 2023 «

Reviewers
edited

» Only appears after a specific dock
sequence

* Hunted with Grafana

 Publishing outdated TF at high frequency is
increasing memory usage on all TF listeners

i clalancette
Description @ ancorde

This PR solve this issue for us : #630
Assignees

When someone is constantly publishing with the same tf2 0 clalancette
timestamp (application error, | know), the storage_ of the

tf2::TimeCache grows unbounded causing system-wide memory e Ehcords
leaks. In a ROS system, each tf2 Listener will spawn one of these

TimeCache objects and thus, all ROS nodes that have any sort of Labels

tf2 listener will slowly start allocating more and more memory

11/11 00:00 floneiver

T T

* Fix merged: T

https://qgithub.com/ros2/geometry2/pull/636 Mo to test
(thanks Alejandro)

I would like to add a unit test for this, but I'd add this to my ToDo Mane yet
list since now | have no more time to solve that.
Milestone
I've created a small repo where the code used for doing an
isolation test of this problem can be found: https://github.com
10vizzo/cyclone_dds_leak (ignore the name)

No milestone

Development
In that repo, there are 2 nodes, the offender one that publishes .

Successfully merging this pull request may
non-stop a tf over the wire, which never change its timestamp. Slosehess sy
The Second node is not doing anything. It's just creating a tf2

q N t
listener, but because of the offender, the storage_ member of 2LSYe


https://github.com/ros2/geometry2/pull/636

Bug hunting diary

Intel instruction set fun

* Binaries built locally work / Binaries built by
Cl crash at runtime

» Works on NUC11 / Crashes on NUC13
 Similar nav2 story

é el r/intel + 2 yr. ago
OmNombDeBonBon

Intel is set to disable AVX-512 on its 12th
Gen CPUs

News

= ( ’ ros-navigation / navigation2

<> Code () Issues 77 19 Pull requests 26 ) Discussions (® Actions

MPPI crashing on loading plug-ings #3767

@ CloSedl AmmarAlbakri opened this issue on Aug 21, 2023 - 47 comments

. AmmarAlbakri commented on Aug 21, 2023

Bug report

¢ Operating System:
Ubuntu 22.04
¢ ROS2 Version:

e Humble Source

After the binary packages sync on 18.08.2023 the nav2_mppi_controller
started crashing on when launching;

ps: same non-updated setup still working.

By the way, the sync was supposed to fix this issue but it hasn't been solved yet:

ation/navigation2/issues/3767
DEXORY


https://github.com/ros-navigation/navigation2/issues/3767

Working with ROS open source software

» Advantages and drawbacks of using an
updated version of ROS 2

« Value of open source collaboration for Dexory
» Feedback of 1.5+ years of sponsoring Open
Navigation / nav2

« Concerns about the maintenance of the core
ROS packages / OSRA future

A opensource
(’ robotics
AV YA alliance

DEXORY |



Thanks !

(we are recruiting)

Guillaume Doisy - Lead System Architect — @doisyg DEXO R\’

Marcus Scheunemann — Head of Autonomy - @scheunemann
ROSCon 2024 —23/10/2024
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