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Improved F-LOAM algorithm based on three-stage
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Abstract: The traditional F-LOAM (Fast LIDAR Odometry and Mapping) algorithm performs a
two-stage de-distortion process on the feature points, but only the first stage de-distorts the feature
points, and the second-stage de-distortion is mainly used for building the map, which leads to the
lack of accuracy in the bit-position estimation. In order to solve this problem, this paper proposes
an improved three-stage de-distortion mechanism combined with a voxelized grid-based
hierarchical downsampling mechanism to improve the real-time performance of the algorithm. In
addition by introducing a voxelized grid based hierarchical downsampling mechanism to improve
the real-time performance of the algorithm. The improved F-LOAM algorithm shows excellent
test results on the KITTI dataset. The three-stage de-distortion mechanism and the hierarchical
downsampling strategy not only effectively reduce the computational burden, but also ensure the
validity of feature points and the accuracy of the global map.

Key words F-LOAM; LiDAR; Motion Distortion; Constant Velocity Model; Undistortion;
Hierarchical Down-sampling
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Fig.4 Comparison of the trajectory of the F-LOAM algorithm before and after the improvement
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Table 2 Comparison of the absolute pose error of the algorithm
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HAh, K CH-F-LOAM 5 HAth 337 SLAM Fykit AT 6 b, wisk 3 pios
#* 3 HHAhE M EEE KITTIO7 184745 50t
Table 3 Comparison results with other localization algorithms

APE A-LOAM LEGO-LOAM(Z:[]  CH-F-LOAM
)

STD 0.891 1.56 0.722

Time 154ms 75ms 78ms

g 3 Fon, Sk fa K ELIEE R AR B 3560 T A-LOAMS 5i2:, 11 5 LEGO-LOAM
Xt b,  BEAREERTE X L EREAE AL, (BECAREE BT LEGO-LOAM;

Ll EXFEE, ATRATE B CH-F-LOAM £ 48 53 & 1 75 B ks B A s SR ) SLAM v
.
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SR T — S 0 THT O B I 1 SN s A6 5 = M PR B A A B B N =
WA U A3 TR 2 AL RS (020 2 MR, SR TH T F-LOAM B3k (ks B RSz 4 .
RS I Y TR TR O SR A 5 7 B AT AR, B R AR R A AT R F
AF, B JEAERL AN 52 U HEAT = 4 b P (0 B ST A R BLAMES o X — O R T R AE S
LA VT R SR A T, (RN G384 R R SR RN L R b TR, R T
VEISE PERE . SEBGLE SRR, CH-F-LOAM BiE7E KITTI $dE4E EEIME T F-LOAM
BV GBI LB, AR ST, BSOS CH-F-LOAM SIVATE £ AN ks
BRI AR E BRI R B, H TR B A R e A 1] LB S
B SIER, XAE RS S R A TR A . BRIk, AR T LA S| N A AR IS B
R, o R B T LB 2 ST, DLt R m IS S A I RS B . HR,
53 R SRR U B 2000 T S, (E7E T KU I 5 = B ab B St e, A T —
SRR SRR, LURE B R S R TSR . SRR, AR SO I O SR AR AR
WO TR SLAM B GEHORS BE A SEI M TS 7 B 3R, 9 E B SRR R gt T
ENA SRR KRR AR S SRR AL . SRS . SaA RN . &
B TP P04 75 T R T IR AR
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