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Abstract: To address the problems that PL-SLAM(Point and Line Simultaneous Localization And Mapping) algo-
rithm uses point and line features at the same time in dense scenes, which cause redundancy in feature calculation, and miss-
es keyframe selection during curve motion, an IFPL-SLAM(Improved keyframe extraction strategy-based Fast PL-SLAM)
algorithm is proposed. The algorithm introduces an information entropy-guided bit tracking decision, evaluates the priority
extracted feature points using information entropy, and decides the fusion of point and line features based on the evaluation
results, which avoids data redundancy caused by the simultaneous use of point and line features in dense texture scenes and
improves the real-time performance of the algorithm. At the same time, in order to avoid missing keyframes during curve
motion, the inverse index keyframe selection strategy is used to supplement the keyframes missed during curve motion,
which improves the accuracy and positioning precision of the closed loop. The test results on the publicly available KITTI
dataset and TUM dataset show that the running time of the algorithm proposed is reduced by 16.0% compared to the PL-
SLAM algorithm, and the localization accuracy is increased by 23.4% compared to PL-SLAM, which exhibits a good map-
ping capability.
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B UL T 5 N BREE, S vt RS AR Ry 6 Y 3/
large/cabinet EZ1IN 223 NG {r2/360-hemisphere )2
F)  HA A E 0 frl/plant 5 fr2/xyz 751 %A SCHE 7L

HATIE . & 943 55 ORB-SLAM?2 . PL-SLAM F1 I[FPL-

SLAM 3 Fp L AEAN R 20 T Fa e (R e 1]

MIE 9 (a) FT L, H T 55 N B3R 58, ORB-
SLAM2 B35 i BRER BOR 80 22, BARIB AT I il T4
AR AIE JE 1 19 A D BC 2EOR S BB B 252K . T IFPL-
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SLAM F5.3% Fil PL-SLAM 54338 i) 55 2R R AE 45 & A7 R
EE L Ree e R — B . N 9 () T LI H AL
i N AR T IS 3 T 2 R B B3 S 3
ORB-SLAM2 Fil PL-SLAM iz X 7 (1.344,0) [} 3T A& A BR
BE K T IFPL-SLAM 533 19 36 1] 2% 5 | O 4 i 6 IR
W& 0 78 T 49575 Kb T 0 ) S ot R I % 25 1 b 5 AR
LB A R R T TR A R EROR . K 9(e)
19 (d) 25 P 3 s G i BR B OR: 2 R 52 R0 3
Tl B30 35 TR LA A B A6 0 A 1 58 A T 4 S b T ) A
T IFPL-SLAM B335 X 2 iR R ARp I AT 1 4514
35 LT 300 1) 2R 5 | D B T R W fefi A9 AR SO ARk
AR I [T B n 22 3 FL Sk

23 0 3P BIEAEART P 5T T8 15 22 P e R
RN H . M FE A RS T, IFPL-SLAM 5% (1) S F- R 1%
#% 5 PL-SLAM #H bk /> T 21.3%, 5 ORB-SLAM2 #H Lt
WD T 43.1%. Rl IFPL-SLAM 35 4 1 it 15 2% 5 PL-
SLAM #H FL i > T 17.2%, 5 ORB-SLAM2 A [ /> T
39.3%.

10 I s ok 3 Fh A3 3L £E TUM-fr1/plant £l TUM-fr2/
xyz JPH T A HER -1 M3 i 4oxf Lol . DAL 10 Fhw] 2L
F W AE P 41, IFPL-SLAM 34 15 i 1 5 4 F5 1
100% RTHET , A 17 28 KA 53904 87.5% F1189.1%,
%45 RS PL-SLAM #H FL 42 55 T 12.4%, 5 ORB-SLAM2
LIRS T 19.2%.

RI IWHEEETUMBIEETHERIREMERREXLL

TUM ORB-SLAM2 PL-SLAM IFPL-SLAM
sequence AL 2E (m) e R2E (%) P 2E (m) ekt (%) P12 (m) ez (%)
fr3/large/cabinet 0.059 2.48 0.032 1.98
{r2/360-hemisphere 0.043 2.04
fr1/plant 0.092 4.52 0.054 3.12 0.048 2.95
r2/xyz 0.038 2.24 0.029 1.83 0.023 1.24
T 0.065 3.38 0.047 2.48 0.037 2.053
H———r NE— TASCRRE SN 1 0 7 e 0 PR B A R 0 U0 g
——ORB-SLAM2 P I \ . =g g P
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IFPL-SLAM e v g e . .
08 SCHA B AT )% ORB-SLAM2 4 Firs# i, {ELA75 AT ik 2
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6 e

A SCHR T —Fh IFPL-SLAM B4 %58 B A U
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(EAT I A IR R ) s R AR ST U AT R I L 4R 8 T &
GRS . (2)BF X LSD £ A B B 77 7E (R K £ 47
TIF A 3ok 5 430 Sy 4 R AR AE | 6T LSD 240 vk B B 1) 48 A
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FRAEDC LAY HERf . (3) 33 5 | A ] 2R 5 | S B o 32 B
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