T —-— , - - od
AONNNNNNNNNNGNY RIS
- S /\ o . o " L mae ) )f!:::'::::::;::\r:nd.\\'imion Engineering Q b POLYTECHNIC UNIVERSITY

i 2 - St - e B
MEREMIER A i e TR A

A Decentralized LIDAR-SLAM System
with Certifiably Optimal Pose Graph Optimization

Baoshan Song, Feng Huang, Li-Ta Hsu

Intelligent Positioning and Navigation Lab.
The Hong Kong Polytechnic University

Jun 5, 2026 @ Vienna, Austria

e,

QbTIIF. HONG KONG m I R A =::' 2026
POLYTECHNIC UNIVERSITY : ,

Y, 0 T A S e e VIENNA



Aeronautical and Aviation Engineering

F e T A £
HERERMIRS A s oK 5

BONNONNNNNNNNNGN I e o —

Background of decentralized mapping
Pose Graph Optimization (PGO)
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» Should provide states with optimality guarantees (Optimality).

« Should be efficient even with large-scale mapping (Efficiency).




Certlﬂably optimal pose graph optimization (PGO)
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Traditional linearization Current convex relaxation
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Key insight:

To derive a linear problem Key insight: e
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unique x X in convex space S%

x in real space R"
[Ref. MP22, HY]
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Key insight: Our system can achieve 3D-position of precision 48.9% higher
than DiSCo-SLAM while only costing 3 seconds.

Future work: certifiably optimal lightweight mapping (e.g. object-level)
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https://arxiv.org/abs/2605.25051 https://baoshan-song.github.io/
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