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Fig.3 GPS deformation monitoring hardware components composition and connection diagram
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Fig.6 Data acquisition subsystem architecture diagram
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Table 1 3D displacements and deformation rate of the first deformation monitoring point

AX AY NZ X Y A
2013845 5:37:00 -0.9 -23.1 -6.7 6.7602 -4.4 -19.4 -8.4 77.2113
2013821 5:08:00 0.3 -26.8 -10.0 10. 0045 -3.2 -23.1 -11.7 82.1131
2013821 16:08: 00 1.5 -26.5 -8.2 8.3361 -2.0 -22.8 -9.9 84.9869
2013-822 5:08: 00 2.6 -23.1 -11.8 12.083 -0.9 -19.4 -13.5 87.3439
2013-822 16:08: 00 2.8 -25.7 -8.5 8.9493 -0.7 -22.0 -10.2 88.1776
2013823 5:08:00 3.2 -24.5 -2.2 3.8833 -0.3 -20.8 -3.9 89.1737
2013-824 16:28:00 2.9 -35.0 -1.1 3.1016 -0.6 -31.3 -21.7 88.4162

2 GPS
Table 2 3D displacements and deformation rate of the second deformation monitoring point

AX AY AZ X Y A
2013845 5:37:00 -4.3 -30.2 -17.7 30.5046 -2.6 -29.5 -14.1 84.9632
2013-821 5:08: 00 -1.8 -30.7 -12.5 30.7527 -0.1 -30.0 -8.9 89. 8090
2013821 16:08: 00 -1.7 -27.1 -22.0 27.1533 -2.2 -26.4 -18.4 88.3450
2013822 5:08: 00 -5.2 -29.5 -17.6 29.9548 -3.5 -28.8 -14.0 87.0709
2013822 16:08: 00 -4.4 -30.2 -10.6 30.5188 -2.7 -29.5 -7.0 86.7705
2013-823 5:08: 00 -4.7 -29.7 -7.1 8.5147 -3.0 -29.0 -3.5 88.3987
2013824 16:28:00 -4.6 -32.8 -14.2 14.9265 -2.9 -32.1 -10.6 85.6992

9

Fig.9 Three_dimensional displacement components and Deformation duration curve distribution diagram
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Fig. 10  Deformation field contour map and gradient chromatogram
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Application research of high accuracy deformation monitoring

and warning system to protection of the Ming dynasty Xian tomb site

ZHANG Jian LI Yingjun
( School of Computer Science Yangize University JingZhou 434023 China)

Abstract: In order to protect relics and send out warnings of damage due to landslides a monitoring system using

a high accuracy Global Positioning System ( GPS) and a telemetry remote terminal unit ( RTU) has been set up to

monitor the physical conditions of mausoleum slope by wireless communication. The system can be used to monitor

both the internal environment burial mound and landslide conditions. The monitoring parameters and alarm signals

will be transmitted to the control centre in real_time through general packet radio service ( GPRS)

then displayed

continuously on the managed software platform. The security personnel can then respond immediately based on the

information obtained. The system represents an efficient way to protect heritage sites and tombs of various sizes.

Key words: GPS; High accuracy; Deformation monitoring; Site protection



