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1

Tab.1 System Error Correction Result of Basic Model

CPs
CP-EOP( ) CP-EOP( )
ap/mm 1.02 b1/AY: 0.135 26 b /AY: —0.100 00
by 0.029 3° by /AY:—0.063 13  by/AY: 0.265 51
2 —0.0456° b2 /AZ: 0.097 93 by/AZ: 0.115 69
Co 0.0194° ¢/AZ:—0.13549 ¢o/AZ: —0.151 63
( ) 4 v,
2~4 ° Fig. 4 Vertical Angle Correction V, Change
with Horizontal Angle Observations
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Fig. 2 Distance Correction V, Change with 3.2.2 PREAAEZIE
Distance Observations .
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Fig. 3 Horizontal Angle Correction V, Change with arsindf + ascosdd (8)
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Tab. 2 System Error Correction Result of Modified Model
CPs

/mm ap: 0.913  az: 0.082 ay:—0.0153 ar:—0.016 ag:0.024

b1:0.029 7°  b2:—0.014 92°  b7:0.029 0°
€0:0.036 6° ¢1:0.461 5 ppm
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Fig.5 Distance Correction V, Change

with Distance Observations
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Fig. 6 Horizontal Angle Correction V, Change

with Vertical Angle Observations
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Fig. 7 Vertical Angle Correction V,Change

with Horizontal Angle Observations
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Tab.3 Comparison of Range and Distribution of Observation Correction Between Basic and Modified Models

/mm —6~5 —6~6.5 —5~5 —6~6.5

—0.1°~0.08° —0.05°~0.06° —0.07°~0.06° —0.05°~0.06°

—0.08°~0.1° —0.05°~0. 04° —0.08°~0.08° —0.05°~0. 04°
95.5% /mm —5~4 —5.7~4 —4.9~3.4 —5.7~3.85
95.5% —0.065°~0. 065° —0.04°~0. 04° —0.0452°~0.051° —0.04°~0. 04°
95.5% —0.075°~0.07° —0.04°~0. 044° —0.068°~0.0535° —0.0378°~0.03°
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Laboratory Calibration of Phase-terrestrial 3D Laser Scanner

LI Zhen' WANG Hui® JIANG Yuwen®
1 School of Hydraulic, Energy and Power Engineering , Yangzhou University, Yangzhou 225127, China
2 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China

Abstract; Hardware-related system errors of terrestrial 3D laser scanner can be reduced or eliminated
by calibration. Basic model and reference model of terrestrial 3D laser scanner system errors were es-
tablished. Laboratory calibration adjustment model was deduced. After the adjustment was comple-
ted, exterior orientation elements, global coordinates of targets, coefficients of system error and ob-
servations of corrected random error can be acquired. Considering both physically interpretable and
empirically identified components, phase-terrestrial FARO Focus3D self-calibration test was conduc-
ted in a laboratory calibration room. The influence of the number and distribution of control points on
the residual distribution of observations and system error modeling were analyzed by calibration exper-
iments. The modified model of FARO Focus3D system errors was established. The effectiveness of
modified model was proved.
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