B

EEERIK

Je T R GAFAERY B H I 2B e A 5 st Pl o i AL U5 i

s k] soapl okl 1 21,2 %
%', HE4', Mzk', FER', k%
VWV R 2R B S B TR B, WiV BN 310027
P [ A Ak B AR )45 E R SE IR E . WRYD B 310027

WE X EATE H R D A5 K (SLAND 9 b Ak 7 2 8 e 1k 22 DR BEAR G (R, 48 4 77— Bl Bk 1 s 4R R AE 119 21
H SLAM #Ita Ty . 8 o 76 5 T % 22 o) B BG4S AE I R AT AR AR DL i . AR il it B R L B R AR IE M BB
B L Ak T T PRI 22 ) 19 400 4 B R T R A I . R, PR Sh B 0 8860 o 4 Ak 1 TR i 8, R 2 i R AR B
FNL G F DA R A SR G AT 22 12 00 A6 0 s b IR1 AR 31 (9 AR AL DG B T4 2% . #E TUM M1 OpenLORIS #4845 [ iy Il
I AE SRR M AL G R AE 5, AR O 1k 6 B P A RS B O v L B E LA P M 1 3 v R 5 B i R A

hfk.,
XKEiE KGR S EITADET SRR SR E W Rk BN S HEE; SRR
hE4SERS TP391 XEktRERS A doi: 10.3788/A0S202141.1215002

Monocular Simultaneous Localization and Mapping Initialization Method
Based on Point and Line Features
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Abstract  Aiming at the problem of poor robustness and accuracy in the initialization of monocular visual
simultaneous localization and mapping (SLAM), this paper proposes a robust initialization method based on point
and line features. First, the line features are extracted and matched between two frames. Then, the initial rotation
matrix and translation matrix between the two frames are optimized by maximizing the overlap length of the
projected line features. Finally, a sliding window is used to increase the number of initial image frames, and the
initial map and the estimated keyframe pose are optimized based on information and constraint of multi-frame images
and the global bundle adjustment method. The test results on the TUM and OpenlLORIS datasets show that
compared with traditional initialization methods, the method is more robust and accurate, and can quickly complete
high-precision initialization in challenging scenarios.
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Table 1 Positioning of the system before and after

line feature optimization unit: cm

TUM sequence ORB-SLAM  ORB-SLAM- Line init
f2_xyz 1.61 1. 24
{2_desk 1. 54 1.48
f2_desk_person 1.22 1.16
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Table 2 ATE of different algorithms on

TUM-RGBD sequences unit: cm
LSD- ORB-
TUM-RGBD sequence Ours
SLAM SLAM
f1_xyz 9.04 1. 38 0.96
f2_xyz 2.21 0.98 0.93
{2_rpy ambiguity ambiguity 1.48
{2_desk_person 4. 60 0. 89 1.12
f3_long_office 38.12 1.42 1. 38
f3_nstr_tex_near 6.50 1. 34 1. 83
f3_nstr_tex_far 18. 32 ambiguity 3.65
f3_sitting 7.71 2.76 2.11
f3_walking 15. 20 ambiguity 2.84
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Fig. 7 Initialization results of two methods on the TUM dataset. (a) Our method; (b) traditional method
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Table 3 ATE of different methods on the TUM dataset

unit: cm
PL- ORB-
TUM-RGBD Ours
SLAM SLAM
f1_xyz 3.02 1. 38 1.00
{2_xyz 1.13 0.98 0.97
{2_rpy ambiguity ambiguity 1.48
f2_desk_person 1.63 0. 89 1. 34
f3_nstr_tex_far ambiguity ambiguity 3.65
{3_sitting 3.00 2.76 2.65
{3_walking ambiguity ambiguity 2.45
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Table 4 ATE of different methods on the

OpenLORIS dataset unit: cm
OpenLORIS PL- ORB-

sequence SLAM SLAM Ours
officel 0.061 0. 059 0.053
office2 0.146 0.154 0.137
office3 0.041 0. 040 0.031
office4 0.141 0.137 0.134
office5 ambiguity ambiguity 0. 035
office6 0.063 0. 058 0.061
office? 0.043 0.043 0.041
cafel 0.163 0.167 0.120

cafe2 0. 255 0.267 0.128
corridorl-1-partl 0. 654 0.671 0.231
corridorl-1-part2 0.633 0.624 0. 280
corridorl-1-part3 0.267 0.290 0.223
corridorl-1-part4 0.403 0.415 0.121
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Fig. 9 Trajectories of the two methods on the cafe2 sequence. (a) Our method; (b) traditional method
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Fig. 10 Initialization results of the two methods on the corridorl-1 sequence. (a) Our method; (b) traditional method
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