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This course is concerned with the subject of autonomous robot navigation. The students will become familiar with related
mobile robotics research and study a number of classical and modern algorithms. Specifically, the course will focus on how g
mobile robot builds a map and localizes itself in that map at the same time (the so-called SLAM problem), by making use of
the information collected by its sensors such as laser range finders and cameras. The lectures will introduce both basic and
advanced SLAM algorithms, and the students will gain an in-depth understanding of these algorithms by both reading
research papers and examining their software implementations. Class lectures and homework assignments will rely on
existing SLAM algorithms to control robots in simulated environments and study SLAM algorithms on benchmark datasets.
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Teaching Methods

The teaching of the course will consist of classroom lectures. Students will be evaluated based on a
combination of homework assignments and exam(s). There is a course project at the end of the semester
or a final exam.

HEARE
Course Contents

CHnTa R ARETF R, HEHX 2 NE.  If the course is open to undergraduates, please indicate the
difference. )

Section 1 Introduction to robotics

Section 2 Coordinate frames, transformations, and robot kinematics
Section 3 Sensors: LiDARs, cameras, RGB-D, and IMU

Section 4 Odometry: wheel, visual and LIDAR odometry
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Section 5 Filter-based SLAM algorithms

Section 6 Optimization-based SLAM algorithms
Section 7 Computer vision basics

Section 8 Visual SLAM

Section 9 Place recognition and loop closure detection
Section 10 Advanced Topics
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Course Assessment

1. Form of examination: written exam

2. Grading policy:
exam/project: 35%

(a) attendance 10% (b) assignments 35%

(c) midterm exam:

20%

(d) final
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Textbook and Supplementary Readings

1. http://ais.informatik.uni-freiburg.de/teaching/ss20/robotics/
2. Grisetti, G., Kummerle, R., Stachniss, C., and Burgard, W. “A tutorial on graph-based
SLAM.” IEEE Intelligent Transportation Systems Magazine, 2(4):31-43, 2010.
3. Lowry, Stephanie, et al. “Visual place recognition: A survey.” IEEE Transactions on
Robotics 32.1 (2016): 1-19.
4. Cadena, Cesar, et al. “Past, present, and future of simultaneous localization and
mapping: Towards the robust-perception age.” IEEE Transactions on Robotics 32.6
(2016): 1309-1332.




