48 1 2019 1
Vol.48 No.1 Infrared and Laser Engineering Jan. 2019

Isight

(1. 130033
2. 100049 3. 130012)
Isight o
Isight
17.4% 0.4(77 Ip/mm) -
: TH741 : A DOI: 10.3788/IRLA201948.0118005

Optimization of the lens structure based on the line of sight jitter
error in Isight environment
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Abstract: To achieve the best structure performance of the airborne polarization imaging spectrometer
lens which meets the optical performance, the optimization model based on the line of sight jitter error
was established and calculated in Isight environment. Firstly, the principle that the line of sight jitter
error affected the performance of the optical system was elaborated and the initial structure layout was
designed according to the optical model and performance. Secondly, the calculation method of the line
of sight jitter error was deduced, based on which the optimization model was established. Finally, the
optimization model was calculated by applying the Multi —island Genetic Algorithm in Isight
environment. The computational result of the integrated optimization model shows that the mass of the
lens barrel is reduced by 17.4% , which satisfying the constraint of the optimization model and the

value of the optical transfer function is 0.4 (77 lp/mm), which meeting the requirement. The line of
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sight jitter error is applied during the procedure of the structure optimization presented, which expanded

the connotation of optomechanic structure optimization and provided a new optimization idea for the

same kind of structure.

Key words: line of sight jitter error;

integrated optimization
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Fig.1 Expression of LOS jitter error
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Tab.1 Core index requirment of polarization

imaging spectrometer

Index Value
Wavelength range/um 0.4-1.0
Field of view/(°) +3.75
F number =3.5
MTF =0.4@77 lp-mm™'
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Fig.2 Polarization imaging spectrometer telescope

optical system
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Fig.3 MTF value of optical system
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Fig.4 Lens optomechanical structure
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Fig.6 Integrated optimization technnology roadmap

based on LOS jitter
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Fig.7 Single—point model

(a) (b)
(a) 2D-element model (b) 3D—clement model
3

Fig.8 Solid element model of the mirror
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Tab.2 Analysis of the advantages and :
disadvantages of the finite element

modeling of optical parts

FEM model Advantages Disadvantages

. . Simplest modeling, least cost Unable to simulate the
single—point

of resource and fastest elastic deformation and
model

calculation rotation of the mirror

Rough simulation of the

mirror elastic deformation,

2D model less cost of resource and sim}llated min?r Fig.10 2D finite element simplified model of barrel
elastic deformation

Poor precision of the 10

faster calculation

. More cost of
Can accurately simulate the .
. . computing resources
3D model elastic deformation of the puting R
and longer calculation

optical element surface . rbe2 s
time
11 o
b
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o Fig.11 Optomechanical system finite element model
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N s optimization tool Isight
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Tab.3 Optimization results(Uint : mm) 13
Variable Initial value Optimal value Fig.13 Correlation between design variables and
output variables
T, 6 6.3
T, 4.2 3.0
T; 3.3 1.9
A 0.001 234 0.001 625
Mass/kg 0.29 0.24
13 0
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Fig.16 MTF of optical system considering LOS jitter error
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