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Online extraction of acceleration of gravity while drilling based on MIGJO
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(1. School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China;
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Abstract : To extract gravitational acceleration during drilling, the Magnetic Inertia Golden Jackal Optimization ( MIGJO) algorithm is
employed. Initially, the vibration characteristics during drilling are analyzed, and a gravity extraction model is established by
categorizing non-gravity accelerations into solution vectors. Then, based on the output characteristics of the magnetic inertial sensor
during drilling, an objective function for the ideal gravitational acceleration is defined, along with constraint conditions such as the
gravity angle and tangent Pearson coefficient of the drilling tool diameter. Utilizing the Golden Jackal Optimization ( GJO) algorithm, the
solution vector from the previous step initializes a dynamically scaled random walk population, reflecting the random variations of non-
gravity accelerations during drilling. A gravity factor balance algorithm is developed to perform global search and local refinement using
the relative error of gravity modulus and trigonometric functions. Additionally, an attack-defense coefficient is introduced to manage the
magnetic inertia golden jackal’s behavior, optimizing both attack and defense strategies to improve gravity extraction accuracy and speed.
The attack strategy, based on the positions of the optimal and suboptimal solutions, enhances accuracy, while the defense strategy,
utilizing upper and lower bounds and mutation points, helps the algorithm avoid local optima. The similarity between the current gravity
solution and local gravity design is used to dynamically adjust the solution vector’s position, further refining the accuracy of gravity
extraction. Simulated and real-world drilling experiments demonstrate that MIGJO significantly improves the accuracy of gravitational

acceleration extraction, with average absolute errors in inclination and tool face angle controlled within 0. 63° and 0. 8°, respectively.

S H 9. 2024- 12-29 Received Date; 2024-12-29
* SEATH T RA B RRHERE S (232300421152) | [HI5K B AR 5L 4 (41672363 ) Wi H % H)



338 f# £ ¥

a6t

This method effectively enhances the precision of gravity acceleration extraction during drilling.

Keywords : measurement while drilling; gravity extraction; golden jackal optimizer; magnetic inertia data
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Fig.3  Borehole inclination angle and tool face angle calculated

by the original acceleration signal

S S AR /N (EATS R R i i AR B, R
PR ) R B O AN BEAR ; GIO 5 PSO ML, HE 42
HORE AR T PSO, {BATIAS 2 LA J MWD T8 v fin ok 3
T RS BE b 0 K i MIGJO #E47 8 1 $R Rz
Jo XY Z =AY o R A R 25 W R AN B
PREFFESR R FRAR VL R Z Y

PSO GJO

MIGJO

X
I SE (m-s2)

i [a)/s

Vi
I /(m-s?)

_ i [a)/s

1 20 1 400 L 60 L ]
20 40 60 80 100 120
B /s

Pl 4 LR, HE S5 b A () B R U0 H

Fig. 4 Comparison of different gravity extraction algorithms

in simulated drilling experiment
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Fig. 5 Gravity signal attitude solution using different algorithms
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Table 1 Comparison of evaluation indexes of three

algorithms in simulated drilling experiment
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Fig. 7 Calculation of well inclination angle and tool face

angle at static measuring point
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