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Design of remote sensing optical system with low cost and miniaturization

GUO Xinyu'"?, ZHOU Shun', MEI Chao™, YAN Aqi*’, MA Yingjun*’, QI Zimiao™, WU Yinzi’
(1. School of Optoelectronic Engineering, Xi'an Technological University, Xi'an 710021, China; 2. Xi'an Institute of
Optics and Precision Mechanics, Chinese Academy of Sciences, Xi'an 710119, China; 3. Xi'an Key Laboratory of
Spacecraft Optical Imaging and Measurement Technology, Xi'an 710119, China)

Abstract: With the development of aerospace imaging technology, the demand for remote sensing imaging
observation system is increasing. In order to simplify the alignment and assembly complexity of the optical
system and reduce the volume of the optical system, a designed method for low-cost and miniaturized remote
sensing imaging optical system was proposed. On the basis of all spherical lenses and low dispersion materials
such as calcium fluoride, an optical imaging system with a focal length of 2 000 mm and suitable for 5.08 cm
(2 inch) detectors was designed. The modulation transfer function (MTF) was greater than 0.41 at 50 Ip/mm,
and the volume was close to the R-C system. The spherical primary and secondary mirrors of the system
avoided the use of aspheric compensators during alignment and adjustment, which reducing the cost. The
structure of a new type of louver baffle was designed to effectively avoids the problem of excessive volume of
the conventional outer baffle structure. After the avoidance angle is greater than 12°, the point source
transmittance (PST) value is less than 10, and the optical volume is only $227x421 mm’, much smaller than
the conventional outer baffle form. The system offers advantages of low cost, miniaturized structure, light
weight, excellent image quality, and good stray light suppression, which can meet the requirements of

aerospace imaging system in engineering applications.
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Table 1 Design specification of optical system
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Determine initial R-C
system parameters

Calculate the total spherical
aberration of the mangin secondary
mirror

!

Calculate the total spherical
aberration of the optical system

Does the total
spherical aberration meet
the requirement?

Using iteration to N
recalculate the parameters
of the mangin mirror

Input initial structural parameters
in code v

1 REEXRFRFEIZITHTE

Fig. 1 Design method for long focal length optical system
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Fig. 2 Structure diagram of R-C system
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Fig.3 Schematic diagram of light reflection and refraction

of Mangin mirror
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Fig. 4 Third order aberration of initial structure
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Fig. 5 Third order aberration of final optical system
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Fig. 7 Outline structure diagram of optical system

A BRI AR BE RGO R G e BT 45
e 2 fron o AN 2 WAL Jss R GERAE AN KT
0.5%, TN ¢227x421 mm®, M2, T & &k
R I 3B 2 BRI I 56 2 R R S B
SRR B RO6 7 R G L, TR E a7 T A
AL

x2 AFRFEUHER

Table 2 Design results of optical system
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Fig. 8 Structure diagram of louver baffle
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Fig. 9 Optical system with louver baffle structure
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