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Analysis and Calculation of Scan Trace of Laser Scanning
Rotation Mirror

Ji Rongyi Zhao Changming Chen Guo
(College of Photo-Electricity Engineering, Beijing Institute of Technology . Beijing 100081, China)

Abstract The scanning rotation mirror is one of the most important components in laser scanning detecting system.
Based on the principle of geometrical optics, an analytical expression for the scan trace of hexahedral column rotation
mirror is derived. The relationship between the position of incident beam to rotation mirror and the scan trace is also
analyzed. In addition, the relation curve of scan trace versus scanning angle is produced. The structural
characteristics of the system are the origin of creating scanning nonlinearity and asymmetry. In order to reduce the
nonlinearity of scan trace, a curved rotating mirror scanning system is proposed, and the scan trace for curved
rotating mirror is computed. The numerical results for the designed rotation mirror system show that the system can
solve the nonlinearity problem of plane rotating mirror effectively.
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Fig. 1 Scanning principle of the hexahedral
rotation mirror
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Fig. 2 (a) Relation curve of scan trace versus scan angle, (b) distribution of scan trace
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Fig. 3 Relation curve of scan trace versus scan angle

11.0

B=30°
105

10.0 R EEYYY)

9.5

9.0
-20 -1 -10 -5 0 5 10 15 20

X

(C3 I B iR B U ]

Fig. 4 Distribution of scan trace
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Fig. 5 Scanning principle of the curved hexahedral

rotation mirror
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Fig. 6 (a) Relation curve of scan trace versus scan angle, (b) distribution of scan trace
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