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Visual-Inertial Fusion Localization Algorithm for Escort Inspection Robots
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Abstract: A loosely coupled visual-inertial fusion positioning algorithm based on Extended Kalman Filter ( EKF) is
proposed, which adopts a visual algorithm for relative pose estimation. It takes a mining vehicle as an observation target
to acquire low-frequency and high-precision global coordinates, and then fuses these data with high-frequency global
coordinate information from the inertial navigation system (INS). Simulation results show that compared with the INS,
the proposed fusion algorithm leads to the average position error reduced from 1.309 m to 0.026 m for rectangular
trajectory and from 1.749 m to 0.028 m for serpentine trajectory, indicating a remarkable improvement. Further
experiments have verified the feasibility of the proposed algorithm, which provides technical support for cooperative
operation of robots under complex deep-sea working conditions.
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Fig.1 Framework of visual-inertial fusion positioning algorithm
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Fig.2  Comparison of simulated positioning trajectories
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Fig.3 Comparison of simulated position and velocity with different algorithms

o b s A S FEH 120 Ix; R DL IA Jetson Orin NX FF & AR, T
3 0= W%E/M\E/M\Iﬂi LS NEEVE RS 2( Robot Operating System 2, ROS 2) ,
3.1 EWHERTR A B4 B I I8 FoundationPose 58 .y E B IMU

FEXSPEBEAGE AT LA N B E AL BE PR REINI, B2 PR MR A E (PR REIN R B . 0 iR e i
TFLAN S8R T7 58 SR B 9 8 LED N TOGUER, IR hG BEG~yE A0E &A =Ailiz sh P 6 LR IR 5258



58 7R

i o546 5

4.5

ALE P/ m
»
=

=
n

RS
N\

LB/ m
I e
= =N

S
o
T

R

0 10 20 30 40
M)/
(a) FETHE; (b) RETHL
B4 FEMNEZRFREMEMNENTKER

Fig.4 Variation of overall simulated position error with time
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