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Research on temperature drift compensation of inclination

sensor by improved IGABP model
Sun Haibin Zhao Qingwu Liu Haiwei

(College of Computer and Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: Inclination sensors are susceptible to measurement errors due to ambient temperature changes, namely temperature drift.
Aiming at this problem, a temperature drift compensation model based on the improved genetic algorithm (IGA) optimized back
propagation neural network (BPNN) was designed. A new selection strategy and crossover mutation operator are used in the genetic
algorithm, and a mechanism for jumping out of the local optimal solution is added. The experimental results show that the mean square
error (MSE) of the IGABP compensation model is 0. 003 28, and the average temperature drift after the compensation model correction
is 0. 039°, which is far better than the average temperature drift of 0.190° without correction. The results show that, the IGABP
compensation model has faster convergence speed and higher compensation accuracy compared with the traditional neural network model ,
which can effectively compensate the measurement error caused by temperature and improve the stability and accuracy of the inclination
sensor.
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Fig. 1 Structure diagram of ADXL345 inclination sensor
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(a)Error diagram of inclination sensor (left view)
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(b) Error diagram of inclination sensor (front view)

(c) st AR E R (HUE)

(c) Error diagram of inclination sensor (right view)
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Fig.2 Temperature drift error data of inclination sensor
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Table 1 Partial experimental data of the inclination sensor
L W FAHE/(°)
-40 -30 -20 -10 10 20 30 40
-40 -39. 645 -29. 689 -19. 636 -9.623 9.621 19. 678 29. 624 39. 632
-30 -39. 681 -29.721 -19. 654 -9. 692 9.701 19. 700 29. 689 39. 693
-20 -39.745 -29.759 -19.721 -9.732 9.753 19. 781 29. 740 39.759
-10 -39. 823 -29. 826 -19.784 -9.796 9.823 19. 867 29.794 39. 824
0 -39.912 -29. 904 -19. 825 -9.843 9.897 19. 927 29. 843 39. 893
10 -39. 948 -29.932 -19.918 -9.937 9.947 19. 963 29.928 39.942
20 -39. 989 -30. 020 -20.011 -9.930 10. 021 20. 005 30. 008 39. 989
30 -40. 069 -30. 074 -20. 075 -10. 084 10. 098 20. 083 30. 083 40. 070
40 -40. 152 -30. 142 -20. 150 -10. 149 10.175 20. 140 30. 129 40. 153
50 -40. 197 -30. 168 -20.213 -10. 193 10. 240 20.198 30. 167 40.215
60 -40.242 -30.214 -20.247 -10.209 10. 263 20. 226 30. 192 40. 250
70 -40. 265 -30.243 -20. 265 -10.241 10. 284 20. 254 30. 225 40.273
80 -40. 312 -30.279 -20. 286 -10.279 10. 305 20. 268 30. 246 40. 286
Ewapa| -4 -3 -2 -1 +1 +2 +3 +4
BRI (°) 0. 667 0. 590 0. 650 0. 656 0. 684 0. 590 0. 622 0. 654
TR BEERAE (°) 0. 344 0.331 0.375 0. 349 0. 400 0.327 0.384 0. 357
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Fig. 8 IGABP neural network compensation results
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