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Effect of the Laser Range Finder on the Occurrence of Black Spot
in Night Vision Goggles
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Abstract In the past, only the basic performance of a weapon system is considered when developing and
operating them. On the other hand, as weapon systems become increasingly complex and are operated
with various equipment, the mutual impact must be considered. Laser range finders are used in a variety
of fields, including various observation equipment and anti-aircraft guns. It has been speculated that
during the operation of night vision goggles for helicopter pilots, the laser from the electro-optical
tracking system (EOTS) of an anti-aircraft gun is incident on the night vision goggles, causing black
spots. Black spots in night vision goggles are the biggest problem while operating them. This study
examined the effects of laser range finders on the occurrence of black spots in night vision goggles. This
paper suggests ways of preventing black spots when developing and operating night vision equipment

in the future.
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Fig. 1. Stucture of night vision goggles
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Fig. 2. Presumed to be a black spot caused by
anti-aircraft gun EOTS's laser
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Where, K denotes absorption, ¢ denotes dispersion,
m donates molecule, a donates aerosol
W= We 7" @

Where, W, denotes pulse energy, R denotes range
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Fig. 3. Gaussian beam propagation
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Where, P denotes light power
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Where, wo denotes radlus of minimum light,

w(z) =

zr denotes rayleigh range
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Table 1. Atmospheric transmittance by distance and
reduction rate according to beam divergence

(1.54m)

’ dlfs?;lrglie) 100m | 500m | 1k 2kn 3kn
10mJ 99.4% | 97.2% | 94.5% | 89.3% | 84.4%
20m] 50.2% | 10.8% | 5.4% | 2.7% | 1.8%
Sum 49.9% | 10.5% | 5.1% | 2.4% | 1.5%
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Fig. 5. (a) Light filter for protecting black spots
(b) Light filter transmittance by wavelength

223 % w2 WA A3
3A) Hieky oRIEAAS ANgste] B wgeie]
e 4BS AT EAzS AL oF 22mm

o 23 ¥ WxEAgOR

£
n
3 A
Fig. 6. 3rd generation night vision goggle black spot
occur test

A7} Wol A4 oIS akeat w Wikl W



FAte71&te=g A A25d ASE, 2024

&o] 7Foh=d FolAT(1.54m)ol W3l -10.10dB,
-19.83dB #47h 7Hset 44 BEE ARgSo] oA
o] A E ARAAFLE 7ol mE HadtE A
HAA A5

(@) (b

Fig. 7. 3rd gen night vision goggle
(a) before black spot occurred (b) after black spot occurred
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Table 2. Black spot occurrence depending on the

distance
Black spot Black spot
Laser Energy occur not occur
(-10.10dB) (-19.83.dB)
10mJ approx. 500m approx. 4km
20m]J approx. lkm approx. 5km

2410 FAEET] SIAE S WA 9 A Al
2 slgon, Fig 73 2ol 347 FAEEV} v}
Az 51 W 9 P e SRlstet.

(a) (b

Fig. 8. 2rd gen image intensifier tube
(a) before black spot occurred (b) after black spot occurred
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