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Application of 3D Laser Scanning Mobile Surveying in Railway Operation
ZHOU Yuhui
(China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China)

Abstract; With the increase of railway operation speed, the safety of railway construction and operation has become
particularly important. Therefore the rapid and long-term monitoring of the construction site or operation line of railway
should be conducted in certain period so as to ensure the safety during construction and operation of railway. In this
paper, in combination with multi-sensor track dynamic measurement method, three-dimensional laser scanning, high
precision 3D laser point cloud data acquisition of GPS/IMU integrated navigation ( POS) positioning and attitude
determination technology, the three-dimensional laser scanning mobile measurement is studied and innovated. Based on
methods of extracting the three-dimensional laser scanning point cloud control point target and transferring the high-speed
railway measurement CPIII control network coordinate dynamic to the measurement coordinate system, in the
construction stage, high-precision point cloud data are used to extract three-dimensional coordinates of bridges, culverts,
tunnels and subgrade for deformation monitoring and evaluation ; In the operation stage, high-precision cloud data is used
to extract coordinates of railway center line, rail surface elevation and facilities along the track, which provides technical
support for rapid detection of railway construction and operation maintenance.

Key words :railway operation; mobile survey; three-dimension laser scanning; point cloud data; deformation monitoring
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298 333 502 575.468 |3 010 928.175 885.811 502 575.461 |3 010928.177 | 885.807 -0.008| 0.002| -0.004
299 302 502 536.151 |3 010 890.107 | 886.489 502 536.145 |3 010 890.099 | 886.501 -0.006| -0.009| 0.012
299 301 502 543.547 |3 010 884.676 | 886.711 502 543.538 |3 010 884.676 | 886.722 -0.009| 0.001| 0.011
299 328 502 054.56 3010294.494 | 899.703 502 054.554 |3 010294.482 | 899.7 -0.006| -0.013| -0.002 | ZyHi
299 327 502 061. 15 3010 288.246 | 899.883 502 061.139 |3 010 288.243 | 899.883 -0.01 | -0.003| 0.001
300 315 501 644.775 |3 009 846.41 907. 842 501 644.768 |3 009 846.416 | 907.844 -0.006| 0.006| 0.003
300 318 501 598.602 |3 009 814.99 908.535 501 598.598 |3 009 814.98 908.535 -0.003 | -0.01 0 2R
300 317 501 605.667 |3 009 807.714 | 908.566 501 605.671 |3 009 807.723 | 908.565 0.004| 0.008| -0.001
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298 334 | 502 568.000 |3 010933.324 | 885.593 502 567.994 |3 010 933.313 885.593 -0.006 -0.011 0
298 333 | 502 575.468 |3 010 928.175 885.3807 502 575.461 |3 010928.177 | 885.807 -0.008 0.002 0
299 302 | 502 536.151 |3 010 890.107 | 886.501 502 536.145 |3 010 890.099 | 886.501 -0.006 -0.009 0
299 301 502 543.547 |3 010 884.676 | 886.723 502 543.538 |3 010 884.676 | 886.722 -0.009 0.001 -0.001
299 304 | 502 497.102 |3 010 837.686 | 887.603 502 497.093 |3 010 837.679 | 887.602 -0.009 -0.008 -0.001
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300 318 | 501 598.602 |3 009 814.99 908.534 501 598.598 |3 009 814.98 908.535 -0.003 -0.01 0.001
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276 160 922.650 922.645 0.005 335 922.634 0.016 335 0.011
276 180 922.993 922.987 0.005 755 922.978 0.014 755 0.009
276 200 923.335 923.332 0.003 075 923.325 0.010 075 0.007
277 340 941.192 941.2 -0.008 435 941.205 -0.013 435 -0.005
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x5 BEWRIERE
o WAl AR Pl AR s
i pX/m pY/m pZ/m cX/m cY/m c¢Z/m dX/m dY/m dZ/m
30 520 004.737 | 3 420 918.285 443.07 520 004.738 | 3 420 918.293 443.07 0.001 0.009 0
42 520 084.162 | 3421 036.244 | 443.126 520 084.156 | 3421 036.242 | 443.127 -0.005 | —-0.002 | 0.001
69 519 604.456 | 3422 054.484 | 443.073 519 604.454 | 3422 054.484 | 443.074 -0.001 0 0.001
74 519 167.955 | 3422 133.634 443.96 519 167.955 | 3422 133.633 | 443.962 0 -0.001 | 0.002
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