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Field adjustment calibration method of network

rotary laser theodolites
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(College of Air and Missile Defense, Air Force Engineering University,Xi’ an 710051, China)

Abstract ; As positioning system of network rotary laser theodolites (R-LTs) has low accuracy,complex process and high

cost of calibration in the field environment, a high-precision and rapid field adjustment calibration method is pro-

posed. The transform relations between the coordinate system of transmitters and the coordinate system of calibration bar

are established by collecting space calibration points using a calibration bar. As a result,the pose relations of transmit-

ters are indirectly linked. And the estimated value of the external parameter is solved by the least square principle. Then

the estimated value is used as initial value to compute the optimal solution of the external parameter using non-linear op-

timization methods. And a global calibration is realized finally. The experimental results show that the field adjustment

calibration method realizes that the measurement precision of system is 0. 12 mm and repeatability precision is 0. 02 mm

in the range of 5000 mm X 5000 mm,which can satisfy the practical field application requirements.
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Fig. 1 Measurement process of system
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Fig. 5 Flowchart of field adjustment calibration
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Tab. 1 Three-dimensional coordinates of measured points
and intercomparison results ( Unit:mm)
Sensor 1 Sensor 2
NO. Distance Error
Xl Y] Zl XZ YZ Z2
1 1 520.223 4100. 021 55.354 2 207.042 3 496. 660 67. 820 914. 287 0.114
2 1 506. 256 4 048. 142 57. 546 2 187.362 4 657.589 70. 460 914. 056 -0.117
3 1515.102 4 593. 800 53.542 2 228.235 4 022.132 65.771 914. 064 -0.109
4 1524.023 3023.492 53.026 2 231. 605 3 602. 336 65. 683 914.272 0. 099
5 2 410. 546 3 082.416 56. 456 3 129. 803 3 646. 705 69. 347 914. 286 0.113
6 3 721. 645 3 100. 475 57.021 4 429. 803 3 678.278 69. 509 914. 057 -0.116
7 3 432.987 -4 921.472 56. 492 4 128.959 -4 328.733 69. 023 914. 261 0. 088
8 3494. 617 -4 425.361 56. 156 4 212. 145 -3 859.207 68. 816 914. 077 —0.096
9 3 428. 265 -3 965.421 55.362 4 116.873 -3 364.433 67.735 914. 068 -0.105
10 4 550. 489 -4 986. 452 55. 145 5 258.478 -4 408. 093 67.819 914. 280 0. 107
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