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Abstract ; The rotational-double-prism system can change the optical path by rotating separately the two prisms
of a common axis, so that it can be used to steer the beams or the Line of Sight( LOS). Compared with the
conventional two-axis or three-axis optical electro-optical gimbals, the rotational-double-prism-based beam or
LOS steering devices offer tremendous advantages such as high accuracy, compactness and good dynamic per-

formance, and have been proved to be the helpful complementarity for electro-optical gimbals. This paper ana-
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lyzes the beam steering mechanism of the rotational-double-prism system, and introduces the key problems of

the relevant theories for the beam steering, which focus on the beam deflection mechanism, beam scanning

mode, prism rotation control, beam deformation, imaging aberration and the imaging distortion induced by a

prism. It describes the research progress of engineering technology and gives several kinds of products based

the rotational-double-prism system and their application to the laser beam steering and target searching, target

recognition and traking imaging. Finally, the technical challenges concluded in scanning patterns, beam qual-

ity, chromatic aberration, image distortions and rotation control are discussed and the development trends are

evaluated.

Key words: rotational double prism;beam steering;free space optical communication ;infrared countermeasure
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Fig. 1  Schematic diagram of beam steering based on ro-

tational double prisms
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order approximation vector center method
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Fig.3 Representative rotational-prisms-based beam steering devices
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Tab.1 Performance parameters of the representative rotational-prisms-based beam steering devices

; * W ) 7
) E/’i“f giﬂ gj" 5 g/:fd %’/jj* WM H/mm KJE/mm o Bk
1 2.0~4.7 25.4 120 1 110 50 58 89 1.0
2 1.54 ~1.57 101.6 120 0.7 500 50 274.3 221.0 24.9
3 1.54 ~1.58 10. 16 60 1 - 50 86.4 43.2 1.0
4 1.55 101.6 144 0.1 - 23 - - -
5 1.55 115 120 - 400 - 175 100 6.0
6 - 19 - 0.025 - 37 58 64 -
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Fig.4 Rotational-double-prism scanner in laser radar
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Fig.5 Rotational-double-prism devices in optical fiber switch
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