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Folding Optical System Design for Monocular Binocular Night
Vision Devices
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(The 55th Institute of China Electronics Technology Group Corporation,Nanjing 210016,CHN)

Abstract: A folding optical system which was aimed to shorten the axial length of the
low-light-level night vision goggles was designed to improve the wearing comfort. Firstly, the overall
design was given, which included the design of a foldable objective lens, a long working range, and
dual channel eyepiece system. Next, the parameters of the objective lens and eyepieces were obtained
through the theoretical calculation. Finally, an initial structure that met the requirements was select-
ed, and the folding optical system was optimized by using the software. Compared to the traditional
direct-view night vision goggles, the axial length of the night vision goggles was reduced from
110 mm to 70 mm by using folding optical system, which was closer to wearer’s head and could effec-

tively improve wearing comf{ort.
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Fig. 1 Overall optical scheme of turn-back low-light-level

night vision instrument
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Fig.2 Optical path diagram of objective lens
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Tab.l1 Main parameters of the objective lens

i 4 B S8
Wi /() 50
FEHE /mm 20.1
AT A% /mm 15.5
A% /(%) —8.23
Y S Fl/nm 470~920
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Fig. 3 Optical performance of the objective lens
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Tab.2 Binocular parallax during the adjustment of diop-

ter
NS EHBEMRSM/C) A EBEREA/C) 2E/0)
+3SD 24.929 24.982 —3.18
+2SD 24.956 24.993 —2.22
+1SD 24.982 25.003 —1.26
0 SD 25.008 25.013 —0.30
—1SD 25.034 25.022 0.72
—2SD 25.059 25.031 1.68
—3SD 25.083 25.040 2.58
—4SD 25.100 25.048 3.12
—5SD 25.109 25.056 3.18
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Fig. 4 Optical path structure diagram of eyepiece
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Fig.5 Optical performance of the eyepiece
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Tab.3 Main parameters of the eyepiece

i i e HiE i H B

M /() 50 50

FEHE /mm 20.23 20.20

A% /(%) —8.18 —8.15
1 i PR S /mm 20 20
1 E A2 /mm 9 9
JEHE Ul /nm 480~630 480~630
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