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Research on Temperature Compensation Method of Quartz
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Abstract: To meet the requirements of it’s operating environment, fiber optic inertial navigation system
should operate over a wide temperature rang and should generally provide a stable and accurate output
with temperature ranging from —40 to 60 degrees Celsius. In practice, temperature change brings drift to
the output of inertial devices and restricts the output precision of the IMU. Based on engineering exam-
ples, we focus on the research of the low precision quartz flexible accelerometers of fiber strapdown IMU.
Firstly, the temperature characteristic of quartz flexible accelerometers is analyzed. Then, a temperature
compensation model is proposed based on particle swarm optimization (PSO) for quartz accelerometer and
the compensation effectiveness is verified based on the bias characteristics of the device after temperature
compensation. The results shows that the temperature compensation method can effectively compensate
the temperature drift of quartz flexible accelerometer, and the bias stability has been improved by about
one order of magnitude.
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Fig. 1 The structure of Q-flex accelerometer
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Fig. 2 Flow chart of PSO
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Fig. 3 IMU and platform of test
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Fig. 4 Temperature variation model of accelerometer
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Fig. 6 The output curves of accelerometer on the y axis

starting up at —40°C before and after compensation
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Fig. 7 The output curves of accelerometer on the y axis

starting up at 20°C before and after compensation
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Fig. 8 The output curves of accelerometer on the y axis

starting up at 60°C before and after compensation
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