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Abstract; This paper proposes an approach of measuring the vertex angle, magnetic azimuth angle and tool face an-

gle of underground drilling tool with dual-axis inclinometer and triple-axis magnetometer. Aiming at the problem that

the openly published magnetic azimuth angle resolving mathematical model has some flaws, a mathematical model of

magnetic azimuth angle is deduced based on combining space coordinates transformation, spatial straight line equa-

tion and the dog-leg angle definition. In addition, the software and hardware implementation scheme and the work-

flow of the clinometer are given in detail. Experiment results indicate that this scheme can obtain accurate values of

drilling tool posture; the test data of vertex angle and tool face angle are very stable, and the test data of magnetic

azimuth angle fluctuate within + 1°. The proposed approach features low cost and small volume and is an ideal

choice for drilling measurement.
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Fig. 1 Euler coordinate system transformation
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parameters
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Fig. 5 The software flow chart of the clinometer
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