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Aiming at the issues of coupling errors in RGB-D data, incorrect extraction of edge-point in

current methods of feature extraction and poor tracking stability of the constant speed motion model in
VSLAM using RGB-D cameras, CEP-SLLAM algorithm was proposed based on ORB-SLAMZ2 frame-

work. The algorithm used a constant acceleration motion model to set the initial pose of the tracked

frame; the optimized pose was used to calculate the inter-frame visual odometry and update the constant

acceleration motion model. The pose deviation was estimated by combining the constant acceleration

motion model and the acquisition time difference of RGB image and depth image. The epipolar geometry

lgi=g=p-: P
EE£mA:

EEET
BIEER:

2024-02-13

R HRBIASE 4 E BhI0 H (62272426) 5 ILPEA BHEMURFE LS | 5 2 101(202104021301055) 5 LLIPH48 [ ARFL 2= 3L 4 e Bl H
(202303021211153)

ZEMRH(1999—), T, MoiA-AE, 32 D ) s 4 5 A R O T FATF Y

Ve W(1979—), Lo, YR, M, EENF R E SPESIE R SE . E-mail: Pmin@nuc.edu.cn,



(R 217 8D T RGB-D #4152 2 4 HH) CEP-SLAM (ZEHR %) 615

constraint was constructed based on the pose deviation and the dichotomy method was used to find the
position of the feature-point in the corresponding pixel point of the depth image, and the depth of the
feature-point was adjusted to alleviate the impact of RGB-D data coupling errors on VSLAM; a key-
frame edge-point culling algorithm based on joint method was proposed. The bad edge-point in the
inserted key-frame were judged and culled by using the neighborhood information of feature-point in the
depth image. The CEP-SLLAM algorithm proposed in this paper was used to conduct experiment on
TUM public dataset. The experiment results show that the proposed algorithm can better cull bad edge-
point, and has better robustness, tracking stability and higher positioning accuracy compared with classical
algorithms.
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i T ORB-TEDM 5. 3 K A JF U545, it LA
AR SCH HAH e SCh A 1) RMSE %088 o 40 4t
3 0[5 ORB-SLAM2 B3k 4L, B& T izsh
W GEE , HIRBE A o 0 TR B 25 W) DXl 3
T4 R AE 1B R B BR 0 Fr2_xyz 4b, AR SCHR H K
CEP-SLAM 75 KB 4312 1% Ol T 19 46 X6 #3152
2 (ATE) By 75 #2 RMSE Fil 748 Median B4,
RMSE 7€ £ 1~ 8o #s 4 F 43 0 B T 8.2%,

6.1%, 6.3%, 20.1%, 13.6% F114.3%; A%
Median 7€ % > £ £ F 40 B BEAR T 7.1%,
4.1%,6.5%, 12.1%, 28.3% f123.3%-

ST T LR b XL 0 1 2%, AR S
TUM 40 4 F A 0 00 1 25 2 ) sR EIOR 330 7R A
T B 5 EC S 5 e 35 B -y AR A L
It AL TR 5 B A 2548, RO s 17
Fim

1.0 1.0 1.0
0.8 — Ground truth 0.8} —Ground truth 0.9 Cro.und truth
06l — Estimated 06 —— Estimated Estimated
: Difference : Difference 0.8 Difference
0.4 0.4 0.7
\E 02 \E 021§ \E 0.6 ey
= ES —
0 0 0.5
-0.2 -0.2 04
-0.4 -0.4 0.3
-0.6 -0.6 - 0.2
-10 -15 0 05 10 15 20 -0 -1.5 0 05 10 15 20 09 10 11 12 13 14 15
x/m x/m x/m
(a) Fr1_desk (b) Fr1_desk2 (c) Frl_xyz
0.75 1.0 2
— Ground truth Ground truth
0.70 —— Estimated 0.5 —— Estimated 1
0.65 — Difference —— Difference o
’ 0 Ground truth
§0.60 \i \i—l Eftimated
-0.5 —— Difference
0.55 -2
0.50 -1.0 -3
0.4%5 -4
241.261.281.301.321.341.361.381.401.42 -1.5 -1.0 -05 0 05 10 15 -1 0 1 2 3 4
x/m x/m x/m
(d) Frl_rpy (e) Fr1_room (f) Fr2_desk

K17 Bulieog 5

Fig. 17 Trajectory projection and error
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