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The roller compacting trajectory of roller based on GPS Technology
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Abstract; To draw the track of roller compacting in the compaction process and to realize the real—time monitoring
of the rolling track, by means of the analysis of real time data of GPS receiver, the geodetic coordinates of the roller
in the WGS—84 world geodetic coordinate system are obtained. Using the Gauss projection positive algorithm, the
geodetic coordinates are converted into plane coordinates in the 54 plane coordinate system of Beijing, then the
plane four parameter conversion method is used to get the construction coordinates required by the roller and the
construction plane coordinate system of the roller is set up, the real time positioning of the roller in the compaction
process is realized. Finally, according to theoretical analysis and experiment, the longitudinal and lateral
positioning method of roller compacting track is verified . The results show that the roller compaction trajectory
plotted by the plane location algorithm is fast, reliable and practical, which can realize real —time monitoring of
roller compaction trajectory during compacting process.
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Fig.1 Flow chart
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Fig 3 Schematic diagram of four-parameter plane conversion
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Fig.4 Schematic diagram of the roller’s construction coordinate
system
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Tab.1 Data sheet of vertical positioning experiment

it T AR 2R

WGS—84 bR

LhREfH g R A B/ m
2 929.457 05 10 634.027 60 0.17
2 929.456 93 10 634.027 43 0.78
2 929.456 81 10 634.027 42 1.39
2 929.456 78 10 634.027 44 1.94
2 929.469 53 10 634.027 15 55.38
2 929.470 06 10 634.027 08 56.24
2 929.470 59 10 634.027 02 57.12
2 929.471 14 10 634.026 98 57.99
2 929.510 73 10 634.026 40 97.73
2929.511 13 10 634.026 30 98.47
2 929.511 56 10 634.026 37 99.26
2 929.511 81 10 634.026 47 99.72
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Fig 5 Schematic diagram of horizontal positioning
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Tab.2 The third set of experimental data sheet

WGS—84 bR

Jili AR BR 2R

L E2yE°S BEARRR/m B RLE TR /m
2929.510 13 106.566 46 107.99 -5.39
2929.510 08 106.566 48 107.87 -5.51
2929.510 08 106.566 49 107.85 -5.53
2929.510 02 106.566 50 107.71 -5.67
2929.510 00  106.566 91 106.79 -6.59
2929.510 04  106.567 03 106.61 -6.77
2929.510 08 106.567 05 106.66 -6.72
2929.510 09 106.567 06 106.65 -6.73
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Tab.3  Analysis table of the experimental data m
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Tab.4 Data sheet of horizontal positioning

= 1.70, 81 8, =

o+ 0,41,
~A, <A, +0.4l

eax

WGS—-84 A bR 5 it TAR AR 2R LIRS

2 IZ3i5 B AL FRE/m N
2929.513 78 106.567 10 113.38 4
2929.51380  106.567 10 113.42 4
292951316  106.566 44 113.63 4
2929.513 09 106.566 43 113.52 4
2929.51232  106.566 44 112.08 3
2929.512 27 106.566 45 111.97 3
292951234  106.567 07 110.79 3
2929.512 37 106.567 08 110.83 3
2929.511 47 106.567 08 109.16 2
2929.511 55 106.567 07 109.32 2
292951104  106.566 45 109.69 2
2929.511 05 106.566 44 109.73 2
2929.510 13 106.566 46 107.99 1
2929.510 08 106.566 48 107.87 1
2929.510 08 106.567 05 106.66 1
2929.510 09 106.567 06 106.65 1
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Fig 7 Schematic diagram of the roller track
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Tab.5 Real-time monitoring system related data of the roller

WGS-84 AR %
YR/ m R PR IE S

il 313
3420.336 96 11 627.466 499 6 0.13 1 3
3420.336 98 11 627.466 499 1 1.21 1 3
3420.336 99 11 627.466 498 5 2.21 1 3
3420.337 14 11 627.466 498 19.56 1 3
3420.337 16 11 627.466 499 6 21.9 1 3
3420.337 16 11 627.466 500 1 21.10 1 3
3420.336 97 11 627.466 393 5 0.71 3 3
3420.336 98 11 627.466 393 5 1.77 3 3
3420.336 99 11 627.466 393 5 2.81 3 3
3420.337 15 11 627.466 401 7 20.02 3 3
3420.337 16 11 627.466 401 7 21.05 3 3
3420.337 16 11 627.466 401 8 21.15 3 3
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Fig 8 Real time interface of monitoring system
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