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Design of focusing mechanism with high precision and small
volume for visible light television system
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Abstract: A high-precision and small-volume focusing mechanism was designed to realize the distance
and temperature focusing functions of the visible light television. Based on the optical design results
and functional demands of the visible light television, the main technical indices of the focusing mecha-
nism were proposed. Then, precise linear motor and exact linear guides were chosen, platform base
with high stiffness was designed in detail, and formula of focusing distance were calculated, according
to the technical indices. The application of high-performance elements and components had ensured
the operation performance of the focusing mechanism itself and the resolving of accurate calculation of
focusing formula had ensured the focusing effect of the visible light television. Finally, stroke, resolu-
tion and precision of focusing mechanism were tested by inductive micrometer and autocollimator upon

the completion of precision machining and adjustment of the focusing mechanism. The results show
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that: the designed focusing platform has small volume (80 mm>X90 mm X 30 mm) , large stroke (—2.
5 mm~—+2.5 mm), high resolution (6 pm) and high precision of total stroke (azimuth and pitching
deviations are no more than 10”); and the calculation formula of the focusing amount is correct, which
can guarantee the realization of system distance and temperature focusing functions for visible light
television.
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Fig. 1 Optical system of visible light television
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Tab.1 Requisite performance of visible light television
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1 TAED B 0.4 pm~0.7 pm
2 fEIE 1 000 mm
3 FHXTFLAR 1/10
4 MY fa 0.34°
5 L SwNIN 12 pmX 12 pm
6 e TE R 4.8 mmXx3.6 mm
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Fig. 2 Components of focusing mechanism
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Tab. 2 Requisite performance of focusing mechanism
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2 ke N > +1.8 kg
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Fig. 3 Photograph of linear motor for focusing mechanism
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Tab. 3 Requisite performance of linear motor components
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2 2 L H R ®4. 76 mm
3 RS 115 N
4 A +1.8°
5 PN 6.3 pm
6 AR —40 °C ~ +130 C
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Fig. 4 Photograph and size of linear guider
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[ 5 Finite element model and analyze results of platform base
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Tab. 4 Focusing distance of CCD at different temperatures
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Fig. 6  Test experiment for precision of focusing

mechanism

B 7 AR G s 1R BE BRI £ 2R

Fig. 7 Precision testing results of focusing mechanism
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Fig.8 Testing experiment for temperature focusing effect
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