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Zoom Optical System Design Based on Matlab
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Abstract A method which can well distribute optical power of each component of zoom system through analysis of
Matlab to bring down excessive dependence on experiences is proposed. We treat the gaps between each component
as the initial configuration, and the object distance of zoom group as free parameters. then find out the optical power
distribution and movement type which meet the space requirement. Matlab simulation can draw mobile trajectory of
each component in the process of zooming and analyze the drift angle, field angle and other factors affect on the
system complexity, which may help to achieve the reasonable allocation of optical power and initial configuration. It
is a wonderful idea for the green hands. A 14 X zoom optical system is designed, and its optimized optical power
allocation is close to the results of calculation using Matlab, which may verify the feasibility of the scheme.
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Table 1  Optical design parameters

Parameter Value
Spectral band /nm 380~760
Zoom range 14X
Focal length range /mm 20~280
F number 5
Image plane diagonal/mm 10
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Fig. 1 Mobile trajectory of each component in zoom system
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Fig. 2 Drift angle of each component
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Fig. 4 Structure charts of the zoom system
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Table 2 Comparison between calculated and

optimized values

S Se e fi
Calculated /mm 166.98 —37.95 55.98 569.25
Optimized /mm 166.19 —36.04 52.79 623.06
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Fig. 5 Compensated curve of the zoom system
K 6Ca) ~ (o) 7 il g i 46 P AR R R = Rl i 00 T
(o fE s kA 2. B &l 6 mI a1, R G AE 45 MR B A E
WA R g

S TR N TR,
LoJAS 15000 mm || 7T87,5000 mm 10—l FS 15000 mm 181,500 mm
X 0.9+ ——
<3} ~_ F <
508" (2) EFL: 20 mm 5085 (b) EFL: 80 mm
20.7- ~__ 20.7F
50.61 =g 2 £0.6f
B0.5- S B0.5f =3
2045 = Zoaf ]
%82 ,=8’o.3— 1
2t 02f 1
= 0.1 = 0.1¢ 1
%5 10 15 20 25 30 35 40 45 50 005 10 15 20 25 30 35 40 45 50
Spatial frequency in cycles /mm Spatial frequency in cycles /mm
TS diff limit T
TS 0.0000 mm
10U TS 1:5000 mm
0 ——
£08¢ R =
0.7+ S
£ 0.6l (©) EFL: 280 mm <
PR N
30.5}
é 0.4
Z03
Sozf
0.1F
00—5 10 15 20 25 30 35 40 45 50

Spatial frequency in cycles /mm

[ 6

AR o R SR e 1 R Rt £k

Fig. 6 OTF curves of the zoom optical system
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