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Monocular Vision SLAM Algorithm Based on GNSS Fusion

HE Dingzhou, MU Hongbin, WANG Shuo, SHEN Dunliang, ZHU Yong
(Beijing Institute of Space System Engineering, Beijing 100076, CHN)

Abstract: Aiming at the problems that the monocular visual SLAM (Simultaneous Localization
and Mapping) algorithm could not recover the geographic scale information and the accumulation of
pose estimation errors is large, a monocular vision SLAM algorithm based on GNSS fusion has been
proposed. Based on the graph optimization theory, the algorithm built a similarity transformation esti-
mation model in the visual odometry to solve the real scale, added the GNSS global location node in
the back-end optimization, designed the optimization solution strategy, and improved the key frame
pose and 3D map point position estimation. Finally, at the end of the sequence, the global map was it-
eratively optimized offline to ensure the global consistency of map construction. Experiments showed
that in the outdoor environment, when the motion trajectory was within 5 km, the scale estimation er-
ror of the method proposed in this paper was within 0.1%, and the trajectory error was within 2 m,

which could meet the needs of practical applications.
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Fig.1 Schematic of the monocular vision GNSS fusion SLAM system framework
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Tab.1 Visual trajectory error analysis and comparison table based on KITTI sequence

S i #H ORB-SLAM i H /GNSS fil & SLAM wH/ (iN%EEﬁtSLAM
741 K / km PN >
ROE2/(%) RMSE/m  RJEi#2%/(%)  RMSE/m ROBEER2E/(0) RMSE/m
00 3.72 1562 1.394 10.136 0.011 0.550 0.003 0.510
02 5.06 2073 29.792 180.633 9.822 33.275 0.023 1.882
05 2.21 948 8.677 25.734 0.048 0.591 0.042 0.370
07 0.69 390 9.484 10.260 0.142 0.555 0.10 0.450
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