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Effect of Combination with Aspherical Lens in the Micro Optical System Design

M. J. Kim (Mechanical Eng. Dept., UOU), H. S. Kim (Mechanical Eng. Dept., UOU), , E. J. Kim (N2A Co., Ltd)
K. Y. Park (Mechanical&Automotive Eng. Dept., UOU), J. U. Jeon (Mechanical& Automotive Eng. Dept.. UOU)

ABSTRACT

In the design of optical system, important variables of optical system (including indices, shapes, spaces, stops, etc.) must
manipulate in order to balance out offensive aberration. In this paper, it carried out a basic study on the design of micro
optical system usable for the acquaintance of visual information in the particular conditions such as capsule type endoscopes.
In this study, specification for design of optical system selected voluntarily and the basic design of optical system carried out
by using the ray tracing method on the assumption that ideal lenses without aberrations. In the designed optical system, the
optimization including aberration correction and the performance evaluation of optical system carried out by using the
CODE-V. The final designed optical system consists of seven sheets of lenses. Also the results of performance evaluation, the
micro optical system combined with aspherical lenses was confirmed to have improved optical performance as compared
with the micro optical system consisted of spherical lenses.
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Fig. 1 Specification for design of optical system
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Table 1 Configuration of optical system

Surface # | Radius Thickness Refraction index

Object Infinity 20

1 5.684 0.5 1.48749

2.0326 3.5752

5.4134 0.5 1.620410

-5.0326 2.2772

(VN N AOS IR S ]

1.2067 0.5 1.755201

6 -1.3680 0.6352

Image Infinity 0
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(a) Micro optical system with spherical lens only

Aspherical surface

(b) Micro optical system combined with aspherical lens

Fig. 2 Schematic view of optical system with same

dimension
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(a) Micro optical system with spherical lens only
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(b) Micro optical system combined with aspherical lens

Fig. 3 Field aberration curves
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(a) Micro optical system with spherical lens only
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(b) Micro optical system combined with aspherical lens

Fig. 4 Ray aberration curves
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Fig. 5 Spot diagram
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(a) Micro optical system with spherical lens only
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(b) Micro optical system combined with aspherical lens

Fig. 6 Modulation transfer function

system
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