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Implementation and test of an accelerometer

LIU Hua-feng, YANG Zheng, YAN Shi-tao, LIU Jin-quan
(School of Physics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract. A variety of precise measurement methods are involved in the process of sensor realiza-

pectation.

tion and detection. The basic principle of accelerometers, including the mechanical sensitive structure,
conversion of displacement to capacitance, modulation-demodulation signal detection, closed-loop
feedback control, et al, was introduced. The input-output model of accelerometers and the principal
test methods were proposed. The experimental devices of acceleration sensor were designed, including
the components of the accelerometer assembly, the front-end circuit, the lock-in amplifier used for
signal detection, as well as the static/dynamic calibration instruments and other auxiliary equipment.
The experimental results of the accelerometers showed that the sensing performance of weak accelera-

tion signals in both open-loop and closed-loop modes was in accord with the experiment design and ex-

Key words: acceleration sensing; lock-in amplification; weak-signal detection; feedback control
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