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Abstract: To address the issue of insufficient measurement accuracy in downhole measurement-while-drill-
ing (MWD) accelerometers, this paper proposed an online compensation method for MWD accelerome-
ters based on the Magnetic-Inertial Honey Badger Algorithm (MIHBA). Firstly, an error compensation
model was established by analyzing the characteristics of MWD accelerometers, with error parameters for-
mulated as a solution vector. Secondly, leveraging the constant magnitude of gravitational acceleration and

its direction, a target function for accelerometer errors was designed. Error constraint conditions were es-
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tablished based on the relationship between MWD gyroscope, accelerometer, and magnetometer outputs.
The MIHBA was developed from the Honey Badger Algorithm (HBA) , incorporating initial values de-
rived from historical accelerometer data and processed outcomes. During the exploration phase, a trust-re-
gion mutation strategy was introduced to enhance population diversity, considering the recursive relation-
ships among MEMS sensors. In the exploitation phase, reflection operations inspired by nonlinear simplex
methods were applied to poorly adapted individuals, improving convergence precision. Vibration table
tests and actual drilling experiments demonstrate that the MIHB A -compensated borehole inclination error
accuracy improves by approximately 64. 8% , with the error magnitude maintained within 1. 43°. The algo-
rithm effectively removes noise from magnetometer signals, significantly enhancing the overall accuracy of
MWD accelerometer measurements.
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Fig.3 Flowchart of accelerometer error parameter identi-
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Tab.1 Characteristics of the magnetic and inertial sensors

- f 3 1T T BE T o R AY
(HMC1043)  (MS9010)  (CRG20-02)
g +6 gauss +10g 4300 °/s
e 120 pgauss 0.1mg 0.03125°/s
% At — <0.25mg 4.7°/hr

B 50nV/vHz 0.140 mg/vHz 18nV/VHz

TAEIRE —40~125°C —55~125°C —4~105°C
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Fig.5 Random vibration power spectral density diagram
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Fig. 8 Improved strategy and fitness convergence curve
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Tab. 2 Different angle simulation drilling comparison
iR | JE A B RMSE PSO RMSE HBA RMSE HAME P RMSE MIHBA RMSE

0° 2.6 1.8 1.4 1.4 0.9
30° 2.6 1.9 1.5 1.4 1.0
45° 2.6 1.8 1.4 1.4 0.9
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Fig.9 Drilling experiment
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Fig. 11 Well deviation angle from gravimetric processing
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Tab.3 Root mean square error and standard deviation error

ik PREZE R 2E /0T BOrMR2E/pT
HBA 1.5638 1.5127
MIHBA 0.903 3 0.897 2
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