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Fig. 2 Ground Plan
of the Landslide’s
Physics Model

Fig. 3 Distribution Map of
Datum Points and

Monitoring Points
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Tab. 3 Statistic Data of the Differences on Monitoring

Results of Point WJ02 Between RTK and GPS
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Monitoring in Three Directions on One Landslide
by GPS Single Epoch Positioning and RTK

Results on Point WJ02 of Deformation
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Tab. 4 Statistic Data of the Differences on Monitoring
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Experiment Results and Analysis of the Dynamic Deformation Monitoring
of a Kind of Landslide Based on GPS Technology

WANG Li' ZHANG Qin' GUAN Jian’an® KONG Lingjie’
(1 College of Geology Engineering and Geomatics, Chang’an University, 126 Yanta Road,Xi’an 710054, China)
(2 The Third Railway Survey and Design Institute Group Corporation, 10 Minjiang Road, Tianjin 300251, China)
(3 School of Civil Engineering, Lanzhou University of Technology, 287 Langongping Road, Lanzhou 730050, China)

Abstract: Some monitoring points were set on the landslide body and GPS single epoch posi-
tioning and RTK methods were used to monitor the landslide with real time combined the big
physics model experiment of one kind of landslide. Through the processing and analysis on
monitoring data of the landslide from start slipping to breaking down and the contrast of mo-
nitoring results of GPS and total station, it is detected that the precision on plane and height
of GPS single epoch positioning based on Track is about 5 mm and 9 mm, the precision of
RTK is about 11mm and 17mm when the observation conditions are favorable and the base-
line is short, and the results after filtered by wavelet transformation or other methods are
more higher. At the same time, the experiment data are also displayed that the mean differ-
ences of monitoring results obtained by GPS single epoch positioning and RTK on the same
epoch are 5mm and 11mm respectively in the direction of plane and height. Those phenomena
showed that the monitoring results of GPS single epoch positioning and RTK are accordant
preferably, and they all can be used to monitor the dynamic and real time deformation of this
kind landslide. The key parameters obtained by this experiment can provide important tech-
nique references for the study on deformation monitoring and forecast of this kind landslide.

Key words: GPS; landslide; dynamic; deformation monitoring; single epoch; RTK
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Phase-and-rate Feedback Loops for Weak GNSS Signals Tracking

JIN Li' CUI Xiaowei' LU Mingquan' FENG Zhenming'

(1 Department of Electronic Engineering, Tsinghua University, Beijing 100084, China)

Abstract; With the transfer function of rate-only feedback loop and phase-and-rate feedback
loop, the relationship between loop stability and the product of pre-correlation time and e-
quivalent noise bandwidth will be analyzed. Then realizable phase-and-rate feedback loops for
software and hardware receivers will be introduced. Finally, some tracking results of real
signals will be given. Simulation results show that software receivers perform well with
phase-and-rate feedback loops and longer pre-correlation time when carrier-to-noise ratio
(CNR) of received signals is approach to 15 dBX Hz.

Key words: GNSS; rate-only feedback loop; phase-and-rate feedback loop; weak signal

tracking; normalized noise bandwidth
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