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Why care about Multi-Robot SLAM?

➢ Multi-robot teaming

➢ Esp. unknown environments

➢ Tasks involving several skills

➢ Collaborative transport

➢ Collaborative exploration

➢ Min. data exchange: Scalability
[©2012 Scott Free, Brandywine, Dune]
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Components of multi-robot SLAM

➢ Single-robot SLAM running on each robot (no data exchange)

➢ Place recognition between the robots (yes data exchange)

➢ Optimization of the joint map (yes data exchange)
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Pose Estimation

➢ Extract 2D features, match them, 
do P3P and RANSAC

➢ Traditional features

– SIFT, SURF, ORB, BRISK, FREAK, 
…

➢ Learned features

– LF-NET, SuperPoint, D2-Net, …

➢ Typical focus: Matching score

➢ Our focus: Minimal representation

➢ Representation:

– Point count x (descriptor size +
point location)

– E.g. ORB: 500 x (32 + 3) Bytes = 
17.5 kB

[Dusmanu 2019 D2-NET]
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Matching interest points without descriptors

➢ Idea: Interest point detection network with n (e.g. 128) output 
channels instead of 1 output channel

➢ Interest points are global maxima of each channel

➢ Points extracted by the same channel are implicitly matched
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Matching interest points without descriptors

➢ Self-supervised training:

– On image pairs

– Ensure each channel picks 
the same point in both 
images

– Ensure different channels 
do not pick the same point

➢ 128 x (0 + 3) Bytes = 384 Bytes 
(VS 17.5 kB using ORB 
descriptors)
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Do we really need to optimize?

[Tabula Rogeriana - Wikimedia]
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For navigation? No!

➢ (Visual) teach and repeat!

➢ van Es 2015: “Being in two places at once”

➢ Only local consistency needed

[van Es 2015 Being]



For exploration? Also no!
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➢ Exploration: Want to ensure unknown environment is fully covered

➢ Keep track of the boundary between known and unknown space

➢ Traditionally done with globally consistent maps
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Interested?

➢ Further reading

– http://rpg.ifi.uzh.ch/people_titus.html

➢ Student projects

– http://rpg.ifi.uzh.ch/student_projects.php
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