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Simultaneous localization and mapping based on RGB-D images
with filter processing and pose optimization

XIONG Junlins, WANG Chan
(Department of Automation » University of Science and Technology of China» He fei 230027, China)

Abstract: RGB-D camera can capture color and depth images simultaneously, and is widely used for
simultaneous localization and mapping (SLAM) research. In this article, The RGB-D SLAM method was
improved from two aspects. Firstly, the point cloud filter method was improved to more effectively
decrease the noise and redundancy of RGB-D camera data; secondly, an ICP algorithm was used to improve
the estimated accuracy of the pose transformation matrix and the trajectories of camera movement. The
proposed RGB-D SLAM method was verified on public datasets. The experimental results demonstrate that
our RGB-D SLAM method can effectively improve the accuracy of the autonomous positioning and
mapping of robots.
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ki | SCHK[ 1775 RGB-6D-SLAM J7 iz 47 76 Bt &
JHA% 8 GB WAE I L b, SCEk[33 1 RGB-D
SLAM 538 47 76 Bl B h W% 2 GB P9 AF 1Y HL IR
LB X 2 s AT B VAR A B T AR 5 SCk
(1719 5 B AR Lo AR SOy s Wy as 17 i (8] 38 i 7
42.50 % , H3CHR[33 ] ik Al b, A SOy 3 5 SCHR
(33 5 ¥k (132 171 ] JL-F-AH ).

AT 2 B RMSE $46 nr i, 5 3cik (17 1
J7 iR A G, AR SCR FH 2 U Dk b B A ICP Rk 2
G G AR s S SCER33 I A AR E L 1
D) 5% 1 12 R AL 008 D 2SS AR G T RS B A AR
T 3.206.4.0 % 5 A8 B IE U8 U 45 A A% UE D RN B
HLUE I , R GE RS BE 3 54 8 1 4.6 26.7.0% 5 fiiH
GBS Z G REMR R T 13%: 5SARM
Moz IR AL FLAN ICP BEvE AR b, A4S SCHE 1 RGB-D
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L AR OB fie 240 31 BT A5 19 05 2 BOHE 2R AT A A Ak

(a) RGB-D SLAMEi H {1155 =
B 7 RGB-D SLAM % 37 i #b =
Fig.7 Map built by RGB-D SLAM

3 #Eig

A SCHE T 5 RGB-D SLAM J5 954 BE 1Y 1%
Jiti . — J7 T o A A 23 UE I T s 6 AL #E RGB-D A
PUECHE AR A 09 o 2 B3 AT DR e AR 3, SR i = K
i BRI T4 s 93— J7 . 1 RANSAC B kit
AL SIS R A S TCP vk i R 18 L 5] i JT] 3
W5 W = BAR AR ICP Sk i A L (45 ICP 44
TEAS IV hRE B 14 AR AT A 4 A8 4 R I L DA 2 s A
R AILIZ BT RS B A 1L PR 2 DA I B0 4R B 56IE
AR RGB-D SLAM 77 1 HRS B, SE 45 I 56
WY, AE 3B A7 I [RDAR [R] 09 S5 78 L 3 PR J7 T 19 3k g
AR RGB-D SLAM J5 ik A5 B2

AR SCHR 21 JAT AL, SR AR R 4B fr] _xyz A Kinect
P S 3% RN E 5% 3 7 Bl 2 0.24 m/s.0.92 deg/s; K
BAGSE fr1_desk B Kinect [ F% F1 e 7% 8 3 3 1) 2
0.41 m/s, 23.33 deg/s; K B ¥ fr1 _floor B
Kinect [ °F #% 1 i€ ¥ # B 48 5 J& 0. 26 m/s,
15.07 deg/s. LA WL, 24 Kinect i 173 & LB /DN,
RGB-D SLAM J7 ¥ WRE BE 8 5 5 380 B 3K R A
ik R — 26 % SR W] 7 Kinect 1847 1 B Ho 48 K 1
LT 2 RGB-D SLAM J7 & RS BE.
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