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Optical design for low-level-light color night vision system
and its image quality evaluation
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Abstract; In order to use visible and long wave infrared information for image fusion and color
display, three dual-band imaging optical systems and theirs imaging performance were analyzed.
All-refractive optical system, catadioptric optical system and off-axis three-reflection dual
spectrum optical system were designed. A beam splitter was adopted to reflect visible and
transmit LW infrared. Its full field of view and relative aperture are up to 5° and F/1. 7, and
MTF is higher than 0. 60 at 50 lp/mm in the visible region, higher than 0. 30 at 181p/mm in the

LWIR region. The construction features of the lens are discussed, the aberration curves and

MTF curves of the system are presented.
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Fig. 1 Dual-band refraction optical system

TE A LTSI B B2 Sk b4 OB T 22 2 A 8 85 1E
8 pm~12 pm K IE Bl N A7 55 AR/ H F
TIN5 TC 1 B9 3R T R A R 1 . R 2=
NG R IE BT S5 7 T HEATT A PR L R B RY
=R AW RS T LU BRI EK . L5 BA,
B At it s Bl L. R 1 ARS8 E 2.3
M 4.5 73 5 0 FHoo o 15 % pR & A R 31 . T A
F 2 AT DG BOTE 25 [F AR 50 1p/mm AL G2
& i (MTE) R TF 0. 5, K P LLAM B B 4% pR 1K B AT
S AR FR 5 XU Be A 3 6 4k BT LR B~ A2 9 3 7 AR
SHTEY pm A5 pm LAN BB R,



REFAYE¥ 2010,31(5)

5B O BRIDL¥ RGBT S B BFH

* 697

Rl XEFRESHEM.mm)

Table 1 Parameters of the optical system

Pz B b &
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—159.796 319 —53. 759 249
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230. 480 532 —37.236 738
51.422 871 —2.499 935 FDS9
216. 045 596 —15.013 894
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310. 825 979 63. 061 230
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Fig. 2 Optical system MTF of visible band
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Fig. 3 Optical system MTF of LWIR
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Fig. 6 Dual-band catadioptric optical system
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Table 2 Parameter of the optical system
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Fig. 7 Optical system MTF of visible band
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Fig. 11 Off-axis three-mirror reflective optical system
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Table 3 Parameter of the optical system

P12 283 58]

—1078. 449502 —471. 742970 ik
—330. 783162 408. 876 293 S5t 6
—650. 079241 —526. 231825 S5t 6

B % R & 13, 14 F1 i3 & 15, 16 ATLAFE H,
M3 75 (8] 6 2k BT BUAR B /9 34 7 iR B /N F 10 pm
25 pm; A L% B B #E 25 18] 9 %50 Ip/mm 4k Y
MTF K F 0. 55, K ¥ 21 4b 3 B 76 =5 [6] 4 3
15 lp/mmAtIMTFE KTF0. 35, BB REER,

3 it

A7 51 2847 B T B i = R A AR R 2k
2 ARG AEHES SRR B WR
H&H RS RERERE . BSEAKAT K
AR AL L (AL O R A, XU Sk DR R 4
REGABE EBKRRER A FRERGEL
WML B RALR . TR REEFRC &
G5 A RGIEBUN G Bk HR-C REMTH
I R RS B e R G RE B R
e B T A 2R G 50 T 45 000 e A B B



+ 700 REFAYE¥ 2010,31(5)

5B O BRIDL¥ RGBT S B BFH

R RGEMITE RGBS R = AT RS

G T DB A AE B RO, W DL
AR BT B 1% BV B A SR TR RO X B D e R
GALAE AT ISR BOR, A 5 LR B BT
NP, (R R R E R R 4K
T R GUR AR E SR A B B 5 5

SE X

(1]

2]

(3]

B BE, TRE. % —MIGEERRERE @R
BRG] BLAES, 2004,25(5) :47-50.

TAO Qian, GUO Hong, WANG Ling-xue,et al. A
dual-channel night vision color image fusion system
[J]. Journal of Applied Optics, 2004, 25(5);47-50.
(in Chinese with an English abstract)

B R, BB, BREF,F. L5 XK B R E M MO
REW[I]. T2, 2003,32(4):463-465.

FAN Xue-wu, MA Zhen, CHEN Rong-li, et al.
The design of Cassegrain optic system for double
infrared wavebands [ J]. Acta Photonica Sinica,
2003, 32(4):463-465. (in Chinese with an English
abstract)

K=, BB, & KRG . KREEE#H=RAELE
R eit ] 45 586 T-. 2007,36(2): 278-

(4]

(5]

(6]

280.
ZHANG Liang, AN Yuan, JIN Guang.

design of the uncoaxial three-mirror system withwide

Optical

field of view and long focal length[J]. Infrared and
Laser Engineering, 2007, 36 (2): 278-280.
Chinese with an English abstract)

KHHFLT LB % HEBEEARARSL
WraET]. e F AR . 2006,21(5):24-27.

ZHANG Ying-xin, QIAO Kai, QU Hui-peng,et al.
Research on low-light of dual-spectrum color night
system [ J 1.
Application,2006,21(5) ;24-27. (in Chinese with an
English abstract)

R s SHOLEGmERAR S BITHID]. 7
A F R TR %, 2006.

NI Ping-ping. Night vision system design of image

(in

vision Electro-Optic  Technology

fusion with low-light and thermal infrared [ D].
Nangjing: Nangjing University of Science and
Technology, 2006. (in Chinese)

MLFE. ATERXAEI KRG EM=ZROCERS
BF5E[D]. JL 3 - o B R4 B , 2006.
BU Jiang-ping. Study on wide field off-axis reflective

sytem for fixation camera [D]. BeiJing: Chinese

Academy of Sciences,2006. (in Chinese)



