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Monocular Vision SEAM Based on Probabilistic/ Motion
Statistics Feature Matching
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[ Abstract] In the currenthymonocular vision Simultaneous Localizationyand Mapping ( SLAM ) process, the feature
matching phase is time-consuming,and mismatches tend to occurgso the robot often has a slow initialization speed and
low positioning accuracy. To address these problems, we propose a/monocular vision SLAM algorithm based on
probabilistic motion statistical feature matching. Firstly , we setsthevadaptive threshold to extract the ORB feature points,
which are simultaneously saved by the quadtree. Then, aceording to the smoothness of motion and the consistency of
feature matching,we estimate the probability model of feature matching in a specific region. Thereby , the correct feature
matching points are obtained and the system, automatically initialization and robot pose tracking are achieved
subsequently. The experimental results on TUM “dataset, show that the algorithm only takes 1.4 ms in the feature matching
phase. Besides, the robot initialization time and“pesitioning accuracy are 1.7 s and 0. 54 cm respectively, which represents
a good real-time performance.

[ Key words] monocular vision Simultanéous Localization and Mapping ( SLAM ) ; probabilistic motion statistics feature
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F T F AR AL AT 7 TR B AR e, IA i i W1
PR K AR ML U 5 B S BT 5 Jim >R 1407 AR ik

SLAM " HEA7 X Hody 7, Sc i 45 B in 6 4 i, H
i ,RGBD-SLAM iz i i5 N TUM BHE B H A1

% (Root Mean Squite Error, RMSE) JEA7 G BRI HOREHL<=— st A A M MR B30 IR, “ X" %
ST, HEHL TUM %k e b iy frl/desk , fr1/floor 7 R B TR
F4 BETEMKHEE RMSE bt cm
LK S PMS-SLAM ORB-SLAM2 PTAM-SLAM LSD-SLAM RGBD-SLAM
frl/desk 1.56 1.69 X 10. 65 2.52
fr1/floor 2.32 2.99 X 37.03 3.51
fr2/desk 0.81 0.90 X 4.57 9.50
fr2/peron 0.58 0. 64 X 31.70 6.97
fr2/360_kidnap 2.57 3.81 2.63 X 100. 50
fr2/xyz 0.25 0.30 0.20 2.15 2.61
fr3/long_office 1.29 3.45 X 38.33 —
fr3/nstr_tex_near 1.21 1.39 2.74 7.54 —
fr3/sit_xyz 0.71 0.79 0.83 7.93 —
fr3/str_tex_near 1.41 1.58 1.04 X —

Fe ffi i LSD-SLAM Al i {3 & B, i F 2% H bifi
B I R B8 A7 0 46 Ak, PR Db 25 4R 20 i 5 30 i A7
WEAM ., MWK 4 9 UL F H, PTAM-SLAM A
LSD-SLAM X} &8 73 % 4 4 B 85 % %, M PMS-
SLAM 7£ it 43 048 45 b 3% B 5l 2 MR %, 36 B AR 3¢
AR RR R TE fr2/xyz Bl 4 b

AR SCHE W E VK BE W Ik T PTAM-SLAM,, iX 2 [
29 PTAM-SLAM J& 1£ A\ O + BT 9 47 5 0 B2 19
ST SE AW UG AL o e Ah AR SCIREIE RE RS JE 4
T ORB-SLAM2. fi I id 84 5 b, 8 A SOk
TR B AR Lz 3 IR 5 S s 3 BE X L, 4
R 12 Pros .
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(B0 1 43 RO, B TIE T A S i T W A R K Rl
. frl/xyz 0.040 3
A fr1/floor 0.036 6
3.4.2 B Hﬂ“@ﬁﬂ‘ﬁ f12/desk 0.043 2
PMS-SLAM Z &l it 28 £k B ¥ 17 31, #58 fr2/xyz 0.0427
. N e o1 £ o . fr3/sit_ 0.041 1
B HE I BL S AL | BAREE 4 AR R 2k B O AT e oo

filf I TUM %4 5
T E R G IR AL
21 g BT AR E AT

AT, DA & R B8 1 S I
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TMZ )G R RGN R
TEFR I, 5 b — ot A5 Re A DT BT, A% 3 H >4 A AR
BLAE 2 R 52 HE 22 i 08 00 381 1 = 4 2 ) o5 A
I 1), B2 48 %) B i [ A B B I ) AR 48 R R
BT [T AR I TA] B S AN R S PR .

fr3/str_tex_near

MR 5 b By &, TH A 1S B B R (% 7 35 B A
70.040 9 s, Bl R G217 B WIZE R 25 Hz, il R 5 H
M5 SLAM ) SR 225K
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R T HE— 2 B IE R G0 AR B R S AR
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1
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{#i A Turtlebot2 I 1918 55 5 ( & Xt RPLIDAR
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ORB-SLAM fy & i K B, 5230 45 SR 3k 640 7

—
---- {4

_3 L L 1 L 1 L L 1
-40 =35 -30 -25 -20 -15 -1.0 05 00O
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B 15 #HFEANESITHE

MBS RELLE H, R ] PMS-SLAM 57 i 15 £
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PRt fi ]
1 0.039 2
2 0.036 2
3 0.040 5
4 0.039 6
5 0.041 3
6 0.037 4

+x 6 TFELEMMEE RMSE XL cm
SR B PMS-SLAM ORB-SLAM2
1 0.73 0.89
2 0.98 1.21
3 112 1.93
4 1.35 2.12
5 0.54 0.96
6 1.20 1.33
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