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Abstract: To facilitate zoom lens design, a systematic zoom lens design approach, based on mixed lens
modules, is proposed in this paper, which consists of paraxial lens design, lens type determination,
and aberration design. During paraxial lens design, Gaussian brackets and matrix optics are adopted,
with which the relationship between component interval distances and component focal lengths can be
easily determined. A lens module classification model is trained, with which the lens type can be
determined from its thin lens parameters. More than 80% of the lens components have been
successfully classified by the classification model. Mixed lens modules, namely thin lens modules and
thick lens modules, are applied for aberration design of lens components, with which the component
aberrations can be easily balanced and some practical considerations, such as interval distances
between lens elements and components collisions, can be handled simultaneously. At last, an example

is provided, which shows the detailed procedure of zoom lens design using mixed lens modules.
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e 39.826 502 65,552 258  85.735 043 102.799 880
2 16.000 000  89.640 511 87.949 744 79,086 141
e 40 40 40 40
Bl 2.5 2.5 2.5 2.5
MORREE —0.5 -1 —1.5 —2
*2 RAKHE
Tab. 2 Focal lengths of three components (mm)
Bidl 1 Rl 2 BEdl 3
FEHE 48.346 085 —21.750 344 35.365 084
JERE 28 12 16
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Tab. 4 Object positions of every component in every
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Tab. 7 Central aberrations of each lens component

in zoom position |

152 B 1

B4 2 B4 3

Si 1.226 999e-2 —3.645 531e-4 4. 286 353e-4
Sy —8.630 201e-3  —1.145 478e-3—2. 240 871e-3
Sy 5.994 773e-3 8. 484 501e-3
Sy 2.469 723e-3 2.447 861e-3
Sy 2.012 435e-4 —3.637 875e-3
Sy —4.433 312e-4 —2.034 080e-2
Cy 1. 627 565e-4 —5.581 057e-4  2.705 007e-4
Cy 2.286 083e-4 4.510 391e-4
Cp —1.448 198e-4 —1.762 646e-3
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Tab. 8 Thick lens structure of component 1

Ytz (i) B ¥ M Vaq
H-ZF52A  1.858 427 7 1.419 217e2

228.139 669 6.0
39.069 245 2.5
51.669 084 6.0 H-LAKS53A 1.759 7895 3.168 034e2

—46.829 649 1.5

34.455290 6 H-ZLAF50D 1.809 729 9 2. 811 953e2

41. 480 052
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Tab. 9 Thin lens structure of component 2

e [F B i M4 Va
—14.821 146 0 H-ZLAF68B 1.890 179 5 2.454 584e2
—18.235592 0
—38.983 196 0 ZF5 1.748 674 7 1,686 090e2

47.992 738 0
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Tab. 10 Thick lens structure of component 3

Ptz [i] B ] ng Vi

—142.217 891 6.0  H-ZF52A  1.858 427 7 1.419 217e2
46.491 317 4.0
96.143 092 6.0 H-ZLAF50D 1.809 730 0 2. 811 953e2
—36.877 907 6.0
32.219 101 5.5 H-ZLAF53B 1.841 423 3 2.233 373e2
76.416 267  —
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