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Lens design in helmet-mounted LLL night-vision system

SHANG Hua, LIU Jun, GAO Ming., MAOQO Cui-li, MENG Li-zhuang

(School of Opto-electronical Engineering, Xi’an Technological University)

Abstract: To improve the imaging quality of the lens used in helmet-mounted low-level-light
(LLL) night vision system and make the lens light in weight, small in size, compact in
structure, a high order aspheric lens is designed. According to the theoretical calculation of the
lens parameters specific to the helmet-mounted LLL night-vision system, lens parameters are
designed to meet the demand. With the high order aspheric lens designed. the number of lenses
in object lens is reduced from 9 to 6 and the number of lenses in ocular is reduced from 9 to 7.
The analysis results show that the configuration of the aspheric surface for helmet-mounted LLL
night-vision systems can make its lens configuration simple.
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Table 1 Aspherical coefficients of objective
k a as as
1 —0. 888 646 0. 000 286 0. 000 005 —4. 423 40E-008
3 0.232 269 —0. 000 165 —4.309 72E-007 2.106 609E-008
6 —3. 080 302
3 5 oArsdszsds o

MOOULUS OF THE 0TF

7] EJE
SPAFLAL FREQUEREY T CYCLES PER FOLLIAETER

.03
PERCENT

FOLTEFREHRTEE DIFFRACTIEN FiF

[ DT T

R=40 mm .

5 6
Fig. 5 Optical transfer function and distortion of Fig. 6 Configuration of aspherical ocular
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Table 2 Aspherical coefficients of ocular
k a as as a; as
7 —38.835 876 —0.010 466 0.000 112 —2. 037 93E-007 —8.524 01E-009 0
11 —0.607 321 0.003 409 —0. 000 013 1. 658 589E-008 —3.272 93E-009 6.373 135E-011
12 —3.341 182 —0.008 198 0. 000 016 —2.214 41E-007 1. 099 397E-009  5.068 794E-011
3 5 A1y sdssdysd



* 296 - 2007,28(3) >

o M TN ;

o[ s j"/ ‘ [1] . .
x / ,1996.10(2) ; 38-42.
; R i ’f’ LIU Hong-man. Development of foreign helmet-
é 2 /( mounted LLL night-vision system [ J ]. Journal of

4 - Photoelectricity and Control,1996, 10(2) :38-42. (in

B — D xR | Eearanaatpas e s

SPRVTAL FREQUENGY TN CYCLES'PER MILLTHETER <. reny Chinese)
POLVCHROMATIC DIFFRACTION MTF DISTORTICN

[2] . T Ll
,1988,30(5):7-13.
TAN Xin-ming. About T parameter confirmation of
7 lens in low-light level night vision device[J]. Journal

Fig. 7 Optical transfer function and distortion of of Yunnan Optics. 1998,30(5):7-13. (in Chinese)

aspherical ocular 3] . .

’ ,1993,14(1):10-19.

° WANG Cheng-xin. Selection of eyepiege in low-

s light-level night vision device[]]. Journal of Applied

R , Optics,1993,14(1):10-19. (in Chinese)
0 W ..
, 2 (. »2001,21(4) :300-303.
1 ) GAO Ming, QIANG Xi-lin, CHEN Zhi-li, et al.

Reseach of the aviator’'s night vision imaging system
on head-binocular []J]. Journal of Xi'an Istitute of
Technology, 2001,21(4):300-303. (in Chinese)
[5] , . .
3 [J]. ,2006,27(4) ;308-311.
LIU Jun,SHANG Hua.SONG Bo. Design of aspheric
7ZEMAX , lens in helmet-mounted LLL night-vision system[] ].
Journal of Applied Optics, 2006,27(4):308-311. (in
Chinese)
[6] . [JJ.
,2006,27(1) :33-34.
* ° ZHANG Liang. Optical design for middle infrared
° zoom system[]]. Journal of Applied Optics, 2006,27
° (1):33-34. (in Chinese)



