AL S . 2024, 32(10)

. 222 - Computer Measurement & Control

gt 58 A

XEHS:1671 -4598(2024)10 - 0222 - 06

DOI:10. 16526/j. cnki. 11-4762/tp. 2024. 10. 032

FE S %S TP391. 41 XERFRIREG A

VSLAM % ¢ F B R 3 5 E = L B & %
# Ok, W, RER, AN, B #

CHRIL WG 2 Wy B g 15 B AR 2 Be . #iiL 2 321000)

WE: LR B RAE L VE AR PSR 2 2 i 5 ) (VSLAMD SRRSO s 5 xF VSLAM RGP L2k R iz
VE3) 457 1E 5 DG E ARG I ELORS FZ AR A (R0 8E, — b 3 77 ) 015 3008 S B R py PR R AIE R DEBC 95 (LPMMD iR s L& T2 30 it
AR B, ) 3 S AR W SR B X B AR 3 i B B A — BP0 BRSSO
#8354 R AR XIS a2 g i, DU SRR . IR — WUIC PR AE ALY IR R VT B Y b R SRR AT T — WAy
U B JR) A8 4 P 1 R 2 A AR A AR PR P B AR AIE R SRR SRR BRI I EC Sk 5 Z M A ORB-SLAM2 iy
BT R BRI, P UC T B4R 500 LA by SRS RE4R T T 29 420,

KGR : VSLAM; FRERVCHC; JRH R R s s BiAl s ) i DX Jk ) 4%

Fast Feature Point Matching Algorithm in VSLAM System
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Abstract: Feature point matching between consecutive image frames is a key technology in visual simultaneous localization and

(School of Physics and Electronic Information Engineering, Zhejiang Normal University, Jinhua

mapping (VSLAM). To address the issues of time-consuming and low accuracy in feature point matching between consecutive image
frames in VSLLAM systems. a fast feature point matching algorithm based on local pixel motion model (LPMM) is proposed. Based on
the assumption of motion smoothness constraint, this algorithm adopts the consistency of pixel motion within local regions in consecu-
tive image frames to divide the image into local grid regions, and estimate the motion vector of each grid by using some feature points
within the grid. On this basis, the center point of the search range for matching feature points in the next frame is calculated. Finally,
the feature points that match the current frame’s feature points are searched for within the local neighborhood of the calculated center
point of the next frame. Experimental results show that the proposed matching algorithm, compared with the widely used projection

matching algorithm in ORB-SLAMZ2, has an average matching speed increase of over 50% and an accuracy improvement of approxi-

mately 4 %.
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178,(43.63)

278,(90.85)

323,(83.90)
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500 (117) . 342 0.768 2.965 0.

1 000 (297) . 798 3.107 5. 717

1 500 (408) 243 7.005 8.275

2 000 (480) 567 11. 381 10. 544

2 500 (629) 007 17.162 13.228

3 000 (725) 469 23.856 15.770

=D N == OO

Average 404 10. 547 9.417
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2] Projection Time/RMSE BF Time/RMSE FLANN Time/RMSE LPMM Time/RMSE

MH_01_ecasy 1.655/1.984 8 11.736/1.986 7 10.752/1.985 5 0.752/1.984 6
MH_02_easy 1.587/1.983 5 11.381/1.985 2 10.579/1. 984 2 0.757/1.983 1
MH_03_medium 1.723/1.983 1 12.402/1.982 6 11.007/1.982 8 0.816/1.982 8
MH_04_difficult 1.618/1.979 8 11.031/1.987 2 10.231/1.998 5 0.793/1.985 3
MH_05_difficult 1.688/1.985 3 12.200/1.984 1 10.511/1.986 4 0.822/1.985 8
V1_01_easy 1.579/1.913 8 9.342/1.914 4 9.924/1.914 8 0.791/1.914 0
V1_02_medium 1.480/1.978 3 9.425/1.977 0 9.819/1.978 1 0.747/1.978 2
V1_03_difficult 1.362/1.963 4 7.427/1.971 4 8.645/1.972 9 0.714/1.973 6
All. avg 1.587/1.971 5 10.618/1.973 6 10.183/1.975 4 0.774/1.973 4
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