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Analysis of beam steering control precision for Risley prisms
based on forward solution
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Abstract; In order to obtain the basis for index design of beam steering control precision and performance im-
provement for Risley prism system, the nonlinear relationship between Risley prism beam steering control pre-
cision and shaft angle measurement precision is investigated. First, based on the first-order paraxial approxima-
tion vector synthesis model, the analytical expression of the direction of the outgoing beam is derived from the
double prisms position by the forward solution method. And then, based on the servocontrol experience of sin-
gle degree of freedom shaft, the nonlinear analytical expression between the beam steering control precision
and the shaft angle measurement precision is deduced by the Taylor series expansion method, and thus the di-
viding line criterion is obtained. Finally, the small deflection angle system and the large deflection angle sys-
tem are simulated and analyzed respectively, and the change of the beam steering control precision over the
whole field of view is obtained. Results show that the nonlinear analytical expression derived in this paper re-

presents the relationship among the factors that affect the control precision of the system, which provides the
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basis for the design and optimization of the Risley prism beam steering system.

Key words: beam steering; Risley prism ;control precision ;forward solution ;dividing line
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