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Optical Design of TV/IR Dual-band Common-aperture System
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Abstract: A set of common aperture optical system with dual bands is presented for 640X512 MWIR and
19201080 CCD. The system works in the wavelength ranges of 3.6-4.8 um and 0.45-0.9 um and in the
environment temperature range of —40°C-60°C. The TV system has an effective focal length of 500 mm,
field of view of 0.38°x0.43°, and an F/#of 4; the IR system has a focal length of 600 mm, the field of view
of 0.38°X0.43°, an Ff#of 4.8, and a cold shield efficiency of 100%. The system takes advantage of
Cassegrain system. The beam splitting of the IR/VR is achieved by using a spectroscope and the
aberrations are reduced by using respective correcting lenses. The system obtains good image quality for
temperatures lying between —40°C-60°C, and can recognize the long-distance targets.
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Table 1 Optical design parameters

Parameter TV IR
wavelength/um 0.45-0.9 3.6-4.8
field 0.38°X0.43° 0.38°X0.43°
Focal length/mm 500 600

F number 4 4.8
Recognition distance 10km 5km
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Fig.1 Optical sketch of the system
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Wog 24 H A5 85 BA 5 6 i 4 S i 2, B 500 W/sro HY
SEHME D' =1x10 Y emw LHzY2,

B E AT, AR 9590, HARTERR
Mg -7 55 MG e EUA B AR EER 64, HAGMELL N 6
i, ARG TR B o, UL BB RIKATE
HHARNAR(L2), HHEGRNII RGBT TAERE
5 R=45km, L KRG LR, Fbnl URIELLAN RSt
ZH AT S

6 g

ARSCBEVE T A WG/ AR B T AR ol 6
HRG, RALHRERWRS RS, LU RGKE
FEL OBR B LR, w] e BCAERR 500 mm, &
LR 145 lp-mm AR5 B B E I A
BILCBe T, AT WA ) 4 0 R AR 4 A0 47 A 7E +
0.2%LAPYs U 4L NI (R4 34 bR B0 2 R B 33
lp/mm (ZEZE AR AR 1L 3% s BUE A 2
BILRRy, w41 /MR 3% RN AR 7 4 R 3% Y
PWIITE £0.5%A, R KRR SZEL 100%4 % 5
R, P e, DR g RE AT UL, T L

(20)
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