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Design of miniaturized two-steps 7.5 zoom system in visible band

CHEN Yue, XIE Hongbo, YANG Tong, PAN Junxu, YANG Lei
(Key Laboratory of Opto-Electronics Information Technology, Ministry of Education, College of Precision Instrument

and Opto-Electronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Many applications expect to search for targets with a large field of view (FOV) , and identify the
targets in a relative small FOV. A miniaturized two-step 7.5" zoom system was proposed and designed, which
worked in the visible band of 486 nm~656 nm with a wide-angle FOV of +15°, telephoto FOV of +2°, F-
number in both FOV of 2.8, and overall length of 60 mm. The system consisted of glass lenses and plastic-
injection lenses, which contained one front fixed group and one movable group. The conversion of wide-angle
search function and long-focus gaze function was completed by switching the movable group between two
zoom positions, which had the advantages of miniaturization, lightweight and low cost.
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Fig.1 Two-step zoom system shifting from wide-angle state

to telephoto state
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Table 1 Specifications of two-step zoom system for design

Specifications Value
Telephoto field of view w,/(°) +2
Wide-angle field of view w,,/(°) +15
Zoom magnification I 7.5"

Detector 1/2.7"CCD

Pixel diameter/um 3.275
Aperture(F number) 2.8
Mechanical total length /mm <60
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Table 2 Initial parameters of two-step zoom system for
design
Parameters Value
Wide-angle state optical spacing 4/mm —23.08
Focal length of front fixed group f;'/mm 34.33
Focal length of movable group f5'/mm 8.43
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Fig.2 Diagram of initial structure
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Fig.3 Diagram of optimized system structure
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Fig.4 Third-order aberrations of optimized system

structure in telephoto state
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Table3 Surface types and materials of mixed material

structure
Lens Surface types Material
Ist asphere/sphere APEL-APL5514ML
2nd sphere/sphere CDGM-HZF88
3rd sphere/asphere APEL-APL5014DP
4th sphere/sphere APEL-APL5514ML
Sth sphere/sphere lupizeta-EP8000
6th sphere/sphere APEL-APL5014DP
7th sphere/sphere CDGM-HZF88
8th sphere/sphere CDGM-HZK11
9th asphere/asphere APEL-APL5014DP
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Fig. 5 Diagram of mixed material structure
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Fig. 6 Mixed material structure image quality
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