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Abstract Bore-sight error estimation for the mobile mapping system (MMS) plays an extremely important role in
the quality of the point cloud. especially when the MMS scans the same area from different routes and angles, unideal
bore-sight error estimation seriously reduce the point cloud registration accuracy. For fine calibration of the bore-
sight error, a bore-sight error self-calibration method based on plane fetures of MMS is propsed, the computing model
of point cloud of MMS is given, the Gauss-Helmert adjustment model is established based on plane features of MMS,
and the solution is derived based on the least square method. The experiment results show that the bore-sight error is
easily computed by the proposed method, and the computation result is reliable and effective
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Fig. 1 Calibration principles of bore-sight angle error based on planar feature
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Table 1 Iterative process of calibrating bore-sight angle error

Variables Correction Correction Correction Correction . 3 .
- . . . da /(*) 3B /() dy /() dp /m
Iteration coutr Aa /(D) AB /(D) Ay /(D) Ap /m

1 1. 0097 0.0532 —0.1277  0.1125 1. 0097 0.0532 —0.1277  0.1125
2 —0.2163 —0.0175 0. 0433 —0.0512  0.7934 0.0357 —0.0844  0.0613
3 —0.4828 —0.0321 0.0621 —0.0478  0.3106 0. 0036 —0.0223 0.0135
4 —0.0000 —0.0003 0. 0005 —0.0107  0.3097 0. 0033 —0.0218  0.0028
5 —0.0000 —0.0003 0. 0006 —0.0003 0.3097 0. 0030 —0.0212  0.0025
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Fig. 5 Comparison of planar fitting precision before

and after bore-sight angle error is calibrated
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Fig. 6 Cross-section of overlap area of platform before and after bore-sight angle error is calibrated. (a) Platform image;

(b) platform model after bore-sight angle is calibrated; (c) before bore-sight angle error is calibrated; (d) after bore-

sight angle error is calibrated
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Table 2 Planar fitting RMS and bore-sight angle error at different distances

Plane 1 fitting

Plane 2 fitting

Plane 3 fitting

D, /m D;/m D;/m da /(%) 3B /(M) 3y /()
RMS /m RMS /m RMS /m
30 5 5 0.0055 0.0036 0.0043 1.9997 0.5616 1. 0602
60 10 10 0.0228 0.1349 0.1403 2.0003 0.5584 1.1502
90 20 20 0. 0409 0.2344 0.2331 2.0002 0. 5587 1. 1590
120 30 30 0.0471 0.3138 0.3110 2.0000 0.5590 1.1231
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