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Review of combined linear and angular vibration measurement technologies
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Abstract: This paper summarizes and classifies the main technical methods for the combined measurement of linear
and angular vibration. It reviews contact-based measurement methods using vibration sensors, as well as non-contact tech-
niques such as Laser Doppler Vibrometry (LDV) and machine vision method, discusses typical applications of these me-
thods in the synchronous detection of linear and angular vibrations, and analyzes their applicability conditions and techni-
cal limitations comparatively in terms of measurement accuracy, frequency response, and interference resistance. This pa-
per further discusses future development trends in the combined measurement of linear and angular vibration. Future ad-
vances are expected to focus on two aspects for optimizing the combined measurement of linear and angular vibration: in-
novations in optical design and the integration of hardware with intelligent algorithms. In addition, a calibration system for
the combined measurement of linear and angular vibration needs to be developed on the basis of absolute calibration using
laser interferometry, so as to establish a complete traceability chain. Both contact and non-contact techniques are also ex-
pected to evolve toward greater system integration and scenario-specific customization to better adapt to the demands of
complex operating conditions and practical field applications.
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Fig.1 Design of a triaxial accelerometer array
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Fig.2 Triaxial accelerometer array proposed in reference[35]
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Fig.5 Example of a short-scan method for CSLDV
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(a) Linear vibration sensor calibration system
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(b) Angular vibration sensor calibration system
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(¢) Multi-component vibration sensor calibration system
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Fig.10  Low-frequency linear and angular vibration calibration

and multi-component vibration calibration setups

based on machine vision
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(a) Standard digital video-based traceability system for
MV-based linear and angular vibration measurement
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(b) MV-based linear and angular vibration calibration system
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Fig.11 Standard digital video-based traceability and calibration system for MV-based linear and angular vibration measurement
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