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Abstract: A combined positioning method that integrates ultra wide band (UWB) with low-cost micro-
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Influence of Topographic Factors on Co-Seismic Deformation of

the 2024 My,7. 0 Earthquake in Wushi, Xinjiang
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Abstract: To simulate the impact of terrain on co-seismic deformation, this paper established three dif-
ferent terrain models. The results show that compared with flat terrain, convex terrain reduces the a-
mount of horizontal displacement, while concave terrain significantly increases the amount of horizon-
tal displacement. The terrain difference in the epicentral area of the 2024 Wushi, Xinjiang My7. 0
earthquake is significant, and the impact of the real terrain on the co-seismic deformation of this earth-
quake is not yet clear. This paper uses the spectral element method to simulate the co-seismic deform-
ation of the Wushi earthquake and compares it with the co-seismic displacement field of D-InSAR. The
results indicate that the impact of terrain factors on co-seismic deformation can reach 8.5%, 26.9%,
and 6. 8% in the E, N, and U directions, respectively.
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electro-mechanical systems (MEMS) inertial measurement unit (IMU) is proposed. Initially, UWB
ranging data is optimized using ranging bias correction and Kalman filtering. Subsequently, the com-
plementary strengths of multiple sensors are leveraged through a UWB/IMU fusion model. Experi-
mental results demonstrate that the optimized UWB achieves an improvement in average positioning
accuracy from 15. 70 cm to 13. 75 cm, with the RMSE decreasing from 22. 45 cm to 19. 70 cm. In non-
line-of-sight (NLOS) scenarios, even when UWB signals experience abrupt changes or are lost, the
fusion system can still provide continuous and reliable positional information, with an average accura-

cy of 13.23 ¢m and an RMSE of 17. 90 cm.
Key words: UWB; low-cost IMU; NLOS; integrated navigation; indoor positioning
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