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Abstract;: Wavefront coding modulates the beam by a phase mask with a specially designed surface type, the depth
of field is extended and the optical system is insensible to defocus consequently. Then the intermediate blurred image
can be turned into a clear image by digital image processing, achieving athermalization. In this paper, wavefront
coding is applied on athermalization of a long wave infrared optical system, comparing the point spread function, the
modulation transfer function, the image simulation and the tolerance of the wavefront coding system with those of

the original optical system. The results show that wavefront coding technology can provide a price competitive

athermalization solution for the infrared imaging system, making the system has a good and stable performance in a
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temperature range of —40°C to 60°C.
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Fig. 1 Wavefront coding system diagram
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Fig. 2 Initial optical system diagram
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Data for 8.0000 to 12.0000 pm.

Spatial Frequency: 1.0000 cycles per mm.
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(a) HRBEEHN20CH, £: S3E; A: BEEEHZEZE (MIF@Q1 (lp/mm) )
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Data for 8.0000 to 12.0000 pm.
Spatial Frequency: 1.0000 cycles per mm.
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(b) HIREREAN—40CH, £: HFIE; A: BEEHEZE (MTF@1 (lp/mm) )
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Fig. 3 Spot diagram and MTF-defocus under different temperature
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Fig. 5 Modulation transfer function
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Fig. 6 Image simulation
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Tab. 2 Tolerance allocation scheme

I !Ef:'ﬁ BB B %ﬁé’ S FL - n|
g g DO BB AL AL AH G BT
S mm s/ g MR/ AL MR/ B R/
mm (@) mm ) I R [

+5 £0.02 £0.02 £0.05 £0.02 £0.05 £0.2 +0.001 £0.8

K3 WBAXFERESK MIF@21 (lp/mm)
Tab.3 MTF@21 (lp/mm) of initial optical system

MTF@21 (lp/mm) &iHE RAEME RZEE FHME Arifihs
BFL 1 b 3 i
JoAME

0.670 0.669 0.642 0.660 0. 008

0.670 0.659 0.299 0.595 0.08

x4 HHIHMEBERELZ MIF@21 (lp/mm)
Tab.4 MTF@21 (lp/mm) of wavefront coding system

MTF@21 (Ip/mm) &IHE RAEE F2EE FHE Rk

BFL A #Mz 0.183 0.183 0.181 0.182 0.0005

To M 0.183 0.183 0.176 0.181  0.002
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