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Design of swing type switching mechanism for focusing lens group
in visible light television system with double focal lengths
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Abstract: To realize the focusing of visible light television system with double focal lengths a swing type switching mechanism for focusing
lens group with high repeatability precision and small volume is designed. Firstly the main specifications of the switching mechanism for
focusing lens group are put forward on the basis of optical system design result and function requirements of visible light television. Then
according to the specifications the support plate for the focusing lens groups step motor and servo control system are designed or chosen in
detail. After completing the fine manufacturing assembling and adjusting of the switching mechanism for focusing lens group and visible
light television system the switching time repeatability precision of the switching mechanism and the imaging effect of the visible light
television in two focal lengths are tested and verified respectively. The results show that the switching mechanism for focusing lens group
developed by adopting step motor driven gear transmission torque increasing photoelectric switch feedback mechanical stopping precise
positioning  spring tension maintaining and etc. has the advantages of small outline dimension ( 128 mm x 140 mm X 135 mm) short
switching time (0.9 s) high repeatability precision ( azimuth and pitch angles less than 20”) . The switching mechanism for focusing lens
group has excellent application effect in visible light television system which provides a new choice for the switching lens group in the
development of high performance low cost visible light television system with variable focal length.
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Fig.1  Optics system of visible light television
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Table 1 Main specifications of visible light television
with two focal lengths
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Fig.2  Structure composition of the switching mechanism

for focusing lens group
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Fig.3  Switching operation process of the switching mechanism for focusing lens group
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Table 2 Main specifications of the switching mechanism

for focusing lens group
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Fig.4 Outline structure of the support plate for focusing

lens group
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Fig.5 Modal analysis result of the support plate

for focusing lens group
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r=27mm «,, =26° H, =26 mm m=0.73 kg i =2,

L, =50 mm K=2.3 N/mmo, o
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Fig.7 Composition structure diagram of the servo control system
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Fig.6 Force analysis for the moving parts of the °

switching mechanism for focusing lens group
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Table 3 Main specifications of the step motor
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2 5.18

3 /( Nem) 3 8
. 1) - Fig.8 Photograph of the switching mechanism for focusing
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Fig.9 Repeatability precision test experiment of the switching

mechanism for focusing lens group

4
Table 4 Repeatability precision test experiment result

of the switching mechanism for focusing lens group
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Fig. 10 The captured images with the visible light television

PID

system under two focal lengths
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