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Research on Improved Visual SLAM Localization Based on Feature Points
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214000, China)

Abstract: In order to improve the low localization accuracy of simultaneous localization and mapping (SLAM) system in low tex-

2. School of Rail Transit, Wuxi University, Wuxi

ture environment, this paper proposes an improved oriented FAST and rotated BRIEF (ORB) feature point extraction strategy and
key frame selection mechanism. Firstly, multi-scale analysis and feature detection method based on local gray level are used to over-
come the shortcomings of lack scale and rotation description in general ORB algorithm. Secondly, an image information enhancement
method based on Gaussian blur is proposed to solve the problem that the texture information of the traditional ORB feature point ex-
traction method is easy to fail in special environment, and the image is segmented to evenly distribute the feature points. Finally, in
order to eliminate the inferior key frames, a key frame selection mechanism combining time factor and feature point number factor is
designed. The proposed method is transplanted to the ORB _ SLAM2, and testing on the TUM dataset. the experimental results

show that the localization error of the visual SLAM system is reduced by 14. 688 % on average, which proves the effectiveness of the

proposed method.
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T C3 628 925 1.47
c4 835 941 1.13
C5 818 911 1.11

4.2 HHYELE

WA R, X HAE R S 5T Z 40 ORB HRAIE 5
M. ORB _ SLAME AR 3CH7 #6483 BURFAIE 21 135
(A3

SRR PN TR T

=
L&
¥

2]
@ EFAH OZEASE () WA S
#
i %k
T HF
@) £ F 54k (@) % E5ATF

o gy HRER

xBTS E . PO (s 5 )
ERMA) . 2 EB=ANMATZESR 5 FJr %175 10
AR R A DR B R AE R, IR — A
DCIRGE T o0 ol bk o PR SERE AR S DX BT T A 1 o 9 22
VISR R ¥ 5 B, Bk n a5 (18) From. b ife 22 /)
FRAE R AT BRI 2] RZ MR
S_\/(I]—x)er(xz—x)er(xm—x)z
10
Horpe SRFHE R AT EIEL s ayeeezn RRIIMH) 10 DX
A A IRHIE SR « 2 EMR AR AE R SR P2
RIS B IERYE . BUEESKAE 3 Ry i N AR RESR BRI 4R AE
MUBECH 1000 AMRHIE AT A INRZE R ANTE 10 s .
AT 5t ORB SEEMHA S R . 5 “ AT A SCR
e ORB FFAE LR HOT A R IS5 . a0 (18) &
G A RN 2 iR .

(18)
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%2

£, S TR ORI S SLAM E (AT SE .+ 225 -

o Rl g,
bk

Bl 10 ¥y o) B2 45 R

F2 WHERALREBG

K15 1£4; ORB_SLAM?2 s
1 199. 82 174. 65 160. 75
2 209. 56 177.17 158. 37
3 229. 86 183.13 172. 21
4 194.78 172. 96 165. 47
5 180. 08 157. 28 146. 41

S| 202,82 173. 04 160. 68

WL 2 AT, ARSI AR L AR T ORB _
SLAMZ 5fL:55 ORB F#AE s 82 B0 %, 43 BT T 7. 146 H
20. 78%6 , U T Bk L JE I S T AT R AR A A A I A
4.3 X HEDTE A S R R

SRS AIEAE R 25 &[] (K] 3R 9 A% 5 G B ik 4 ML
A RRAE SRR B R G O 1 BRI AL, R A DA 1 G
FEBEHLEI AT ORB _ SLAM2, 5 H i F % 45 5 5 i v £
ML ORB _ SLAM2 dLfr] 7 TUM $4m4E L itA7mak, 7
HIE TR S BER EZ G, Mo SLAM 75 240 B 1Y 56 i
R D, S5 R WME 3 R,

F 3 OCHWIHE A

LGRS W PR R | ) R R | B
fr1_desk2 134 126 8
frl_desk 120 103 17
{r3_nstf 48 39 9
frl_teddy 246 233 13
fr3_cabinet 176 166 10

B ARG 5 SLAM R 405K MR (9 B0 5 1 S B i
TH I RiIRZE (RMSE) =2 %, RMSE /N & 5
FEAKE BE R . B LS TR SR, s A R A5 R N
4 Jiis . RMSE 9980/ U687 T 50 Bk 45 5 5 58 i v LA B¢ AIG
L5 SLAM B RE AR 2% . DA I B AR S A 9 S o 2k 2% L. il
CIRYR/ RIS S 5=

T4 B P FR WU G R R X

Kt 5 & HE AT 20 '/ %
fr1_desk2 0.031 0.029 6.452
fr1_desk 0.029 0.027 6.896
fr3_nstf 0.039 0.037 5.128
frl_teddy 0. 054 0.051 5.556

{r3_cabinet 0.056 0.053 5.357

4.4 HEREENR
ORI I A SCHR A e ORB R AIE f5 35 BRI 3% T 10 56
W FE AL 45 & 61 B A R S AT, B . R AR SO
A 2B ORB 3 AE 51 42 BUHE I 15 ORB _ SLAM2 25 &
ORB _ VI R&%4¢, AEERTHERINE S Pix.
#5 ORB_VI 2 THC4

Vg ORB_SLAM2 | ORB_V1 | #&7}/%
fr1_desk2 0.031 0.027 12.903
fr1_desk 0. 029 0.026 10. 345

fr3_nstf 0. 039 0. 036 7.692

frl_teddy 0. 054 0. 049 9.259
fr3_cabinet 0.056 0.050 10. 714

£ ORB _ V1 RG R FAl F 45 A A8 S0 TRy 6 B8 il 196 £
B, A ORB _ V2 R4, FEEEMHAL R INE 6 Fis.
# 6 ORB_V2 T3

B4 ORB_SLAM?2 ORB_V2 "It/ %
frl_desk2 0.031 0.026 16.129
frl_desk 0.029 0.024 17. 241
fr3_nstf 0.039 0.034 12.821
fr1_teddy 0. 054 0. 047 12.963

fr3_cabinet 0.056 0.048 14. 286

B 11 iR, L fr3 _ cabinet i, ORB_ SLAM?2 3k
fif BT trajl i) RMSE g 0. 056, #E AU A SCHE H 1
KEEWIEBEHLEINT, ORB _ VI K ¥ traj2 () RMSE
0.050, ORB _ V2 sRf% 83 traj3 f§ RMSE & 0. 048, #H L
F traj2 fl traj3, trajl FEB IR LK/, — i ORB 57k
JUT R, WA SRR AE S AR AL B 3h, (148
il LW UG Wy BEAR R B I B8 L SE Bk, B S 30oh ik
7R R W, traj3 8 traj2 BYFEAG -, TR T 454 B ] R
FFNRFAE 5 DR 28 1) O Bl Uik B, B AR T 45 5 G B ot Xof
FE LRSI R W, AL RE BN 10, 71406 iF — B R T &
14.286% , TG B .

5 SWRiIE

A SCRI A 2 ROBE 43 7 5 R B K BE 1Y) 5 E A T o — i
ORB - AE 55 38 I RUBE 5 08 5% ik, #2971 ORB Sk fa e
P R T RO 15 R4S R 5 Vs e IR % 8 ORB Bk
FESCHE B R H T AR S, 38 X B 4
TR 5 B 2 A MR AE . HARAE R 5 06, 487
ML SLAM RGeSk BE . A8 2% TR i) IR 28 1 1% 52 0%
MR EEALH P LA TRME A BUE H R, 1L UE S TS
HE— 2P AR LI 2%

S5, ARG E MR IR ZE T H A T 14. 6882,
fE2 i TR T 3 2 RRAE £, B s it AR EE K
WIIZATES ], PR n] 25 JEORE IR B 24 ) 558 SLAM 254, #&
T+ ORB Bk F 50 i 3, a2 WF 58 56T SLAM J7 i i 15 Jk
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