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Vehicle localization and trajectory inspection system design based on ESKF
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Abstract; Autonomous vehicles require real-time acquisition of accurate positioning results for trajectory planning and navigation.
To improve positioning accuracy, a multi—sensor data fusion positioning algorithm based on Error State Kalman Filter (ESKF) has
been proposed. The system is developed, which consists of Global Navigation Satellite System ( GNSS) , Inertial Measurement Unit
(IMU) , and processors. Using the ESKF-based data fusion algorithm, the IMU data is integrated to obtain the nominal system
state. By considering errors and biases in the state vector variables, the predicted state vector is corrected, and the error posterior
Gaussian distribution is determined. This process updates the state vector through iterative computations, resulting in more accurate
vehicle positioning and trajectory information. This algorithm is validated using both simulation data and real vehicle experiments.
The results indicate that the algorithm can effectively improve the vehicle’s positioning accuracy and accurately record the vehicle’s
trajectory. This algorithm holds significant importance for developing positioning functions in autonomous vehicles and the testing of
intelligent vehicle positioning capabilities.
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Fig. 1 Comparison of real trajectories, GNSS measurement results
with sensor fusion localization results

N T ER ST ESKF Bdla & 208, 23 55
TRVEBE S FLSH  GNSS I & 4 5 LS 2
A AgETHR 2, G HE R 1, 3R 1 Bdaml s,

He A ESKF il A i 5 B S0 (E 22 (8] 112 22 A1 GNSS
B 5 B 2 0] AR 22, AT LLE BRI & 1R
FEIME B RIR2E bR iR KR8/ T IR
# EW] T ESKF filia GNSS 1 IMU 5, 58 A K6 A%
FERRE] TR B R . 28 ds o M e B, Rl e
5 FLSAE A =2 18] A9 e K iR 22 Hh BT 22 57 W R 1)
BB, TEIZM B, ESKF B0 4k (2 0 20 B B, Bl
H ESKF BB, im2= 8 AL,
#1 BANESELE.GNSS NENIRSATERE
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