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Research and application of renewal method of high
speed railway horizontal control network

YUAN Da
( China Railway Design Corporation, Tianjin 300308, China)

Abstract: According to the problem that the basic horizontal control network (CPI) of high-speed
railway is updated continuously at multiple points during the operation period, resulting in a large number of
updates of encrypted route horizontal control network (CPII) on high-speed railway line, a new method of
updating CPI points based on stable CPI and encrypted CPII as constraint points is proposed. The engineering
application shows that the proposed new method can better match the current situation of high-speed railway
in the operation period, and reduce the renewal rate of encrypted CPII on the high-speed railway line;
compared with the traditional methods, the results show that the update rate of the proposed new method is
reduced by 7.3%, which verifies that the algorithm has great application value in the update calculation of
encrypted CPII of high-speed railway.

Keywords: operation period; high speed railway; basic horizontal control network (CPI); encryption

route horizontal control network (CPII); interpolation update

(L% 12 7)

algorithm. First of all, the algorithm is based on the extended Kalman filter (EKF), fusing the UWB global
positioning coordinates and the visual SLAM displacement increment. Then considering that the measurement
noise is easily affected by the complex environment, threshold detection and adaptive measurement noise
estimator are introduced to suppress the influence of abnormal values and time-varying measurement noise on
the performance of the filter. Finally, an intelligent mobile car is used to conduct experiments in different
indoor venues. Experiments show that the algorithm is better than a single UWB or visual SLAM positioning
method, and has a more stable positioning effect than the traditional extended Kalman algorithm in a complex
indoor environment.

Keywords: fusion positioning; ultra wideband (UWB); visual simultaneous localization and mapping

(SLAM); extended Kalman filter (EKF); measurement noise estimation
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