Today

* SLAM (simultaneous localization and mapping)
overview

* Robot pose, map
* Example SLAM solutions
* Structure of Solution to SLAM

* SLAM backend

* MAP
* MLE

* Is SLAM solved?

Autonomous Navigation

* A fundamental problem in robotics research

* Key Issues
o ] SLAM et
* Path Planning, Collision avoidance
* Homing: move to a specific location

* Dominant approach to SLAM
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ORB-SLAM

[P ———
en Ingenieria de Aragén
% Universidad Zaragoza

s Universidad :
ORB-SLAM2: an Open-Source SLAM System
for Monocular, Stereo and RGB-D Cameras

Raul Mur-Artal and Juan D. Tardés
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ORB-SLAM (2015) and
ORB-SLAM?2 (2016)

http://webdiis.unizar.es/~raulmur/orbslam/

Structure of a SLAM System
[Cadena 2016]
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Image credit: Cesar Cadena et al.




Front-End of a SLAM System

Feature extraction

o LiDAR: (1) expensive (2)
sensor front-end complementary to vision
data o vision: points (SIFT, ORB, pixels)

or objects (lines, labeled parts)

Data association

o tracking: x-1 available to predict
Xt and z¢

feature extraction

rm (feature tracking)
m (loop closure)

o loop closure ¢

SLAM back-end

* Filter-based (- 2000)
- EKF
- particle filter
- RBPF

* Optimization-based
(2011)
- graphSLAM (g20)

* Refinements
- parallel tracking and mapping
(PTAM, 2007)
- ORB-SLAM (ORB, LCD, ROS,
2015)
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