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Self-calibration of LIDAR System Mounting Biases Using Virtual Tie Point Model
ZHANG Jing, JIANG Wanshou

State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan
430079, China

Abstract: A self-calibration method for estimating system mounting parameters is introduced. Firstly, using the
rigorous model of LiDAR direct geo-referencing. the effect of mounting parameters on laser footprint location
accuracy is quantitatively analyzed. Then the self-calibration model based on tie points is given. Laser footprints
are discretely sampled, so the real corresponding laser points are hardly existent. A virtual tie point model (VTPM)
is proposed to resolve the corresponding problem among discrete laser points. Each VTPM contains a tie point and
three real laser footprints. Two rules are defined to calculate tie point coordinate from real laser footprints. The
flow of self-calibration based on VTPM is described in detail. The practical examples illustrate the feasibility and
effectiveness of the proposed self-calibration method.

Key words:LiDAR; self-calibration; mounting biases; lever-arm offset; bore-sight angle; virtual tie point model
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