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Abstract: In order to meet the practical requirement of airborne infrared searching and tracking systems, a
dual Field-of-View(FOV) middle wave( MW ) infrared optical system is designed based on the MW cooled de-
tector with 320 pixel x 250 pixel and a staring focal plane array. The system adopts the secondary imaging

structure and a shield is installed in the first image surface station to reduce the stray light effect. The design
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results show that the system has a 100% cold shield efficiency; F number of the system keeps a constant as 4

and the image surface remains stable when only one piece of the optical lens is moved to switch the focus

length between 800 mm and 400 mm ; the field curvature and the distortion are less than 0. 04 mm and 2. 5% ,

respectively, and the MTF is more than 0. 5 at 16 lp/mm. Obtained results demonstrate that the image quality

meets the operational requirement.

Key words: middle wave infrared optical system;optical design;dual field of view;airborne; searching and

tracking system
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Fig.1  Structure of axial movement
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Tab.1 Optical design parameters

P REFE bR S
TRIMEE 320 pxel x256 pixel ,fZICF 30 wm x30 wm
TAEW B 3.7 ~4.8 pm
i) 800 mm, 400 mm PHRYZE 2
Fi 4
R +0.44°/ +0.88°

3.2 BESWMAFIZIT
HRREORZOR , 4545 il 1 82 3 20 V)
JEBE K 2R G0 AR B Y 73 BC 0] A 30 e 30l B
WA RS R VIR 45, FIH CODE V Sty Hii
BB PR R IR A AT AL, RS A BT
LRI 2 PR, AR GEA T i B AR R
G IE SIS Eor 454, B E 40 IE & B d , 7%

FEA N BB o [ 4 IE B, A
BT R VI, fE RGOt I
JEERAT T 2 A BUREE, T/ T R GEARR, 17
EEE VR AL R AR, TR IE 28 GE Y £ 22 F
HMEIE A RGER e REABRAL S 3 Bl
E[EAw ) B ey g S

(a) FifR
(a) Short focus length(SFL)

B
N

(b) KAk
(b) Long focus length(LFL)
K2 P ILst R o ai i A
Fig.2  Schematic of dual field-of-view MW infrared op-

tical system
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Tab.2 Zoom position of dual field-of-view

MW infrared optical system
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Fig.3 MTF curves of dual field-of-view MW infrared optical system
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Fig.4 Field curvature and distortion diagram of dual field-of-view MW infrared optical system
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Fig.5 Spot diagrams of dual field-of-view MW infrared optical system
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