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

Background of decentralized mapping

• Should provide states with optimality guarantees (Optimality).
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𝐱 in real space ℝ! 𝐗 in convex space 𝕊!"
[Ref. MP22, HY]
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Certifiably optimal pose graph optimization (PGO)



3

LM, Dog-Leg: Fail at local optima

SDP (Ours): global optimum

Applications: initial positioning Module Loop closure Map fusion Certifiable PGO

Runtime (s) 0.46 
(keyframe)

0.01 
(keyframe)

3.13 
(once)

Simulation
(random initialization)

Real test
(accuracy and efficiency)

RMSE (m) LIO-SAM
-odometry DiSCo-SLAM Ours

Robot1 7.01 7.09 3.62
Robot2 4.90 2.73 2.38

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)  

https://baoshan-song.github.io/https://arxiv.org/abs/2605.25051
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