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Map Updating Method Based on Fast Session Alignment in Outdoor Semi-static Environment
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Abstract: Map updating algorithms in outdoor semi-static environments generally suffer from slow speeds and inability
to run in real time. Therefore, a map updating method based on fast session alignment is proposed to improve the session
alignment speed and ensure consistency between the map and the environment. Firstly, Gaussian curvature is introduced to
sparsify point clouds and reduce their size, followed by voxel based point cloud registration, and the obtained constraints
are used to construct factor maps. Then, historical constraints are introduced to implement factor graph repair for local
sessions, solving the problem of factor graph construction failure caused by loop detection and point cloud registration failure.
Finally, session alignment is achieved through factor graph optimization, and map updating is performed based on the aligned
sessions. The method is evaluated on MulRan dataset and LT-ParkingLot dataset, and its session alignment frequency reaches
13 Hz, which is 80% higher than the original method, and sufficient for real-time session alignment in classic semi-static
scenarios such as factories. The effectiveness of the proposed method in map updating is demonstrated through experiments.

Keywords: map updating; long-term SLAM (simultaneous localization and mapping); session alignment; point cloud

registration; factor diagram repair
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Tab.2 Absolute trajectory error between other SLAM methods
and the method proposed

HA7: m
#¥ LeGO-LOAM LIO-SAM FAST-LIO2 A3 J5i%
N1 4.3 2.7 6.7 25
N2 74 42 8.1 2.7
N3 9.1 73 143 2.9
N4 - - 20.6 25
N5 - - 33.5 2.4
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Tab.3 Comparison of chamfer distance before and after

the map updating
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Fig.9 Display of experimental results for factor graph repair
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Fig.11 Visualization diagram of chamfer distance
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Tab.4 Comparison of registration time and result similarity among the 3 point cloud registration methods

ICP SICP (Nt SVGICP (FhiBifkz )

BEFEH AR EHERNE /ms AN ECHERTE /ms 1/% A/ RERANEC BUERE /ms /% p /%
il 24199 380 14 581 - 187 14581 (45 7 107 9993
M1 25402 15073 2051 (k%)
LB 24407 378 15267 243 35.7 15267 (40 79 79.1  99.89
W2 25818 15503 2282 (&%)
L3 24 496 14 224 14224 (55

381 231 39.4 74 80.6  99.90

W3 24518 14 331 2271 (A
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Tab.5 Running time of the main modules

$"fi ms
Jiik BRI Ao Btk BediE
LT-SLAM 210 221504 100 221814
ARSI
217 117183 91 117491
(T sICP)
AR TTk

196 32970 95 33261
(£F SVGICP)

4 R%5 (Conclusion)
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