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Table 1 Optical design parameters

Design spectrum Visible light
Focal length 0. 657 mm
Horizontal field >360°
Vertical field =180°
The ratio of focus and height <0.184
F# 2.25
Sensor Mt9p031
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Fig. 1 The schematic of optical system srructure
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Table 2 Aspherical coefficients

1 2 4 14
K 1. 258 94 —0.804 54 2.540 78 —6.246 70
4" —7.209 038E-01 —4.77 5254E-01 —8.547 102E-02 —9.831 495E-02
6"  —1.517 813E-01 —5.739 442E-01 —9.000 303E-02 2. 142 259E-02

8" —3.861 817E-02 —3.786 726E-01
10" —9.514 157E-03 —5. 208 863E-02

1. 995 191E-03 1. 990 465E-03
—9.353 171E-04 —2.726 080E-04
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Fig. 3 Relative illumination
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Fig. 4 Field curvature and F-theta distortion
3 NI AE R S R A Sk B0 AL T
AR R W] AL B O A R R BB T, R Q-
type A BRI 2 5T X AT AN WAL 40 T Ry JEE T K JiE 45 A
f10) 435 B 406 6 — M. 3 37030 % X382 ) A 43 0 36 3 3

N v 3

1.163 7 mm/(*) . 3 & T B 45 44
®3 FHELERELSHKELRELRITERIL
Table 3 The design result of asphere vs sphere

Parameters Asphere Sphere
F# 2.25 2.25
Sensor Mt9p031 Mt9p031
Focal length 0.657 mm 1.247 mm
MTF at 227 lp/mm =0.3 =0.3
The ratio of focus
<C0. 184 <0. 357 5
and height <0.18 <0.357 5
Resolution 1.163 7 mm/(°)  0.021 8§ mm/(")
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ZHENG Wei, LIN Feng
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School of Physics and Optoelectronics Technology ., Fujian Normal University , Fuzhou 350007, China)

Abstract: The Q-type novel aspherical polynomials and its advantages are introduced in the aspect of
algorithm, fabrication and manufacturing relative to the traditional aspherical polynomial-based aspheres.
The Q-type formulation is applied to design a panoramic lens based on the relationship of super short-focus
panoramic lens’ focus and resolution. The designed panoramic lens’ focus is 0. 657 mm and ratio of focus
and image height is less than 0. 184, which includes 4 aspheric surface. This result shows that the spatial
pixel of scenic circle area with half vertical field 45°~90° is up to 1. 163 7 mm/(°), and the modulation
transformation function is greater than 0. 3 at the spatial frequency of 227 Ip/mm. The result demonstrates
the Q-type formulations is certain advantages in super short-focus panoramic lens.

Key words: Optical design; Panoramic lens; Q-type asphere; Resolution



