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● Your Friendly Neighborhood Navigator!

● ROS Technical Steering Committee Member

● Navigation Working Group & Project Lead

● Developed 50+ ROS & ROS 2 Packages
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History of ROS Navigation - Initial Creation

Eitan 
Marder-Eppstein

Kurt Konolige Brian Gerkey Sachin Chitta Conor McGann



History of ROS Navigation - Marathon Reliability
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http://www.youtube.com/watch?v=qziUJcUDfBc&t=17


History of ROS Navigation - Focus on Modularity

         Costmap Layers                        Base Local Planner → DWA                    NavFn → Global Planner
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History of ROS Navigation - Willow Closing

…  
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History of ROS Navigation - Fergs ‘n Fetch

Mike Ferguson



History of ROS Navigation - 2015 to Present

2015 2016 2017 2018 2020
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Motivations for Nav2 - ROS 2

● Lessons Learned in 10+ Years 

● Product Ready Middleware

● Quality and Reliability Focused

● Embedded / Real-Time Support

● Multi-Robot Teaming Capable

● Best in Class Security

Courtesy of DARPA: https://www.digitaltrends.com/cool-tech/darpa-subt-challenge-feature/



Motivations for Nav2 - What’s Changed?



Motivations for Nav2 - What’s Needed?

Quality and Modernization

● Testing, Confidence, Reliability, Safety

● Professional Support and Documentation

● Leverage ROS 2 Features & Philosophies

● Re-Centralize Navigation Development

● More Independence In The Framework

● Updated Algorithms (Localization, Planning, Perception, etc)

● Product Features (docking, keepout zones, map editing, etc)
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Nav2 Overview

ROS 2’s Production Solution

● Behavior-Tree Navigator

● Designed on Modular Servers

● Growing Features and Algorithms

● More Run-Time Selectable Plugins

● Support for All Robot Types

● Focus on Quality & Testing

● Easily Extensible
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From ROS
Design Algorithms Features Ease of Use Quality

Ported From ROS (1)

Costmap 2D

AMCL / SLAM Toolbox

NavFn Planner

Map Server

http://www.youtube.com/watch?v=QTIQy3-0JsM


From ROS
Design Algorithms Features Ease of Use Quality

XML Behavior Tree Logic
● Behavior Tree Plugins

Easy to Swap Task Servers
● Multiple CPUs, Cloud, etc

More Plugin Interfaces
● With Multiple Instances
● Independent Recovery API

Design Characteristics 
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From ROS Design Algorithms Features Ease of Use Quality

New Plugin Algorithms
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From ROS Design Algorithms Features Ease of Use Quality

New Product Features

QualityEase of UseAlgorithmsDesignFrom ROS



From ROS Design Algorithms
Features

Ease of Use Quality

New Product Features - Speed Zones

QualityEase of Use
Features

AlgorithmsDesignFrom ROS



From ROS Design Algorithms
Features

Ease of Use Quality

New Product Features - Keepout Zones

QualityEase of Use
Features

AlgorithmsDesignFrom ROS



From ROS Design Algorithms
Features

Ease of Use Quality

New Product Features - NavToPose

QualityEase of Use
Features

AlgorithmsDesignFrom ROS



From ROS Design Algorithms
Features

Ease of Use Quality

New Product Features - NavThroughPoses

QualityEase of Use
Features
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From ROS Design Algorithms
Features

Ease of Use Quality

New Product Features - Waypoint Follower + Task Executors

QualityEase of Use
Features

AlgorithmsDesignFrom ROS



From ROS Design Algorithms Features
Ease of Use

Quality

Rviz Testing and Basic Operations Panel 

Python3 Simple Commander API

Documentation
● Build, Install, and Configuration Guides
● Plugin Creation and General Tutorials
● First-Time Robot Setup Guide
● Central List of Known Nav2 Plugins

Application Developer Resources

QualityAlgorithmsDesignFrom ROS

http://www.youtube.com/watch?v=UP-yVowlkm4


From ROS Design Algorithms Features Ease of Use
Quality

Software Quality

88% Test Coverage

CI Full Simulation Testing Linting & Static Analysis

Extensive Documentation

Peer-Reviewed 
Academic Papers

Ease of UseFeaturesAlgorithmsDesignFrom ROS



http://www.youtube.com/watch?v=nV672pobM5Y


Nav2 Roadmap

5
Retool T

erra
in M

odels 
for O

utdoor

Create sw
appable envir

onmental m
odels,

 

inclu
ding co

st 
and height m

aps f
or p

lanar, 

urban, n
on-planar,  

and outdoor e
nvir

onments

4
Exte

nd Support 
for 3

D and VSLAM

Support h
igh-quality

 and im
prove

d 2D, 3
D, a

nd 

Visu
al S

LAM and Loca
liz

atio
n sy

ste
ms

3
Create M

odern Product 
Features  

Keepout, S
peed Zones, 

Ass
ist

ed Tele-O
p, 

Safety 
Nodes, 

Dock
ing, D

yn
amic 

Obsta
cle

 

Proce
ss

ing, IP
C, D

emos &
 Docu

mentatio
n, e

tc

Exp
and Support 

for A
ll B

ase
s

Circ
ular a

nd N
on-Circ

ular D
iffe

rentia
l, 

Omnidire
cti

onal, A
ck

erm
ann and Legged

21
Basic

 Servi
ce

 Robot C
apabilit

ies

The M
arathon 2: A

 N
avig

atio
n Sys

tem.   
    

    
    

  

IROS 2020, F
inalis

t R
oboCup Best 

Paper



Nav2 Community

Navigation Working Group
● Bi-Weekly Meetings
● 7-20 People Per Meeting 
● 115 Contributors
● 500 People on Slack

Why Get Involved?
● Professional Growth
● Reduced Risk
● Collaborate on Development
● Power to Steer the Project

Interested in Getting Involved? 
Join our Slack: https://bit.ly/3ssxidP



Repository, Documentation, and Issue Tracker:

https://github.com/ros-planning/navigation2

https://discourse.ros.org/c/navigation

https://navigation.ros.org

Interested in Getting Involved? 
Join our Slack: https://bit.ly/3ssxidP

Steve Macenski
Open Source Robotics - Engineering Lead
s.macenski@samsung.com
stevenmacenski@gmail.com



History of ROS Navigation - PR1

http://www.youtube.com/watch?v=oyHWkQcin7I


Motivations for Nav2 - Early Development Team
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