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ABSTRACT

In this study, the sound pressure levels of night vision goggles and image intensifier tube were
measured, and the results were used to consider their characteristics. First, literature and previous
studies were investigated to identify the cause of noise in night vision goggles, and it was de-
termined that it was caused by the auto-gating function of the image intensifier tube. The noise
measurement confirmed that the noise of the image intensifier tube was not a complex tone type
noise, but a tonal noise limited to 3.15 kHz. Next, the noise was subjected to a human evaluation.
Consequently, 3.15kHz tonal noise was found to be perceivable by human ears from approximately
8 dB, and because this noise occurs in the high frequency region, it is thought that there could have
been complaints from soldiers. Subsequently, as a result of checking the response characteristics of
the night vision goggles through the impact hammer, the natural frequency of the night vision gog-
gles housing was approximately 1.8 kHz, which was different from the noise of the image intensifier
tube. In addition, it was confirmed that there was a sound insulation effect at 3.15 kHz due to the
housing of the night vision goggles; the results of this study are expected to contribute to the noise

evaluation of night vision goggles in the future.
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Fig. 10 The characteristic of the tonal sound from the
IIT at 0.51x, 0.1 cm apart
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Fig. 11 Measurement results of SPL according to fre-
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15 Measurement results of SPL according to fre-
quency (sample 2, 1 cm)
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17 Measurement results of SPL according to fre-
quency (sample 2, 10 cm)
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Fig. 18 Measurement results of SPL according to fre-
quency (sample 2, 15 cm)

5cm, 10 cm, 15 cm)@ ¥17]2271(0.0 1x, 0.1 Ix, 0.4 1x,
0510 el 13 SEE gdos 28-S Z4sto]
Figs. 11 ~ 18l Zt7} YERyISIT)

APARZEE 1, 29 AR 0 N
o] WA %= AS ST 4 AL 0.1 IxF
B Aol MAse s Fslrh 3 AR
5 AT 9ol wid e 2 Ael7h EA
SFA] @9kaL, 3.15kHz o] a3 ol Ag
o] WAt 53] A& 199 745 7Pk 7181 em,
5cm)ol| A= 3.15kHz, 6.3 kHz, 12.5kHz W92 4
o] ASHAAR A7t Ho| A5 3,15 kHz F
v‘i'—«l et ASEHA A oA o] A8

2o} ARgAEe] Ao A5 aEEtd A7t oF
10cm~15emQld], o] AZA = 3.15kHz HF 9
Zgro] Aol it

Figs. 19 ~22% 3.15kHz tgollA A& 1, 29
7I(F5E), 7Agdl e F4EESPLYE 4t Ut
g zolr}. FAEE ?JA}E]“ Zreol wheh A&

e 9%

gokeh w3 5 AT} i% A71e Higks vt
e 227 @k, ols LEACIY] AEH=
A]M] u}g Ao g Helty ¥, Fig. 209} Fig. 21
b dzel, Aol whet A Eﬂﬂ“Ol ks
46}% ﬁ—% SRISIAARE, g 727 &
E2HE A7 g 7Pk 5 (near field) 03‘3
o]7] wiZell A7} 28] S7Fujnith 6 dBX 7HAY]
= GAEHAS A" E gt

9] Al w}ﬁ} o AREAFO] EREE oflehe B4

gito] -

223 200 o Fus A4

> 2
L X o
ﬁ‘l
ru°"
)4

old 3.15 kHzoﬂ/\H &2 AR o =R 23k AS(tonal
noise) = A3 Fig. 232 10 cm 2704 +
N BdTERS] 3.15kHz Y S A4 &

Trans. Korean Soc. Noise Vib. Eng., 33(4) : 392~401, 2023 | 397



Suha Hwang et al.; A Study on Noise Characteristics for Night Vision Goggles and Image Intensifier Tube

SPL [dB, ref. = 20 pPa]

Fig.

SPL [dB, ref. = 20 uPa]

Fig.

SPL [dB, ref. = 20 pPa]

Fig.

SPL [dB, ref. = 20 pPa]

Fig.

398

40.00

‘—-1 cm ——5cm ——10cm WSCm‘

35.00
30.00
25.00

20.00
15.00
10.00 F

5.00

0.00
0.0 Ix 0.1 Ix 04 Ix 05 Ix

llluminance [Ix]

19 Measurement results of SPL according to illu-
minance at 3.15 kHz (sample 1)

40.00

——1cm ——5cm ——10 cm 15 cml

35.00
30.00
25.00
20.00
15.00

1000 P e

=
5.00

0.00
0.0 Ix 0.1 Ix 0.4 Ix 0.5 Ix

Illuminance [Ix]

20 Measurement results of SPL according to illu-
minance at 3.15 kHz (sample 2)

40.00

——00 Ix —0.1 Ix ——04 Ix —0.5 Ix]

35.00
30.00
25.00

20.00
15.00
10.00 —

5.00

0.00
Tem S5cm 10 ecm 15 em

Measuring Distance [m]

21 Measurement results of SPL according to dis-
tance at 3.15 kHz (sample 1)

40.00

——00 Ix —=0.1 Ix —=04 Ix —05 Ix|

35.00
30.00
25.00

20.00
15.00 &

10.00

5.00
0.00

1cm 5cm 10 cm 15 cm

Measuring Distance [m]

22 Measurement results of SPL according to dis-
tance at 3.15 kHz (sample 2)

Trans. Korean Soc. Noise Vib. Eng., 33(4) : 392~401, 2023

w
o

m Background Noise mlIT_1 ullT_2

0Ix 0.1Ix 04Ix 0.5Ix Ix 0.1Ix 04Ix 0.5Ix
SPL @ 3.15 kHz Overall SPL

N
a

SPL[dB ref = 20 pPa]

Fig. 23 Comparison SPL at 3.15kHz and overall SPL
(10 cm)

el ¥(overall SPL) #ts fE x%ol uwhe} yERd
el

Figs. 11~ 18419} Fe] 100 Hz ~ 250 Hz Aol
AF AL So] FATEFY] AASU(overall
sound pressure level)oll P|X&= ko] F& & &
9lom 3.15kHz e 2ol ols ATy wjd4 g
B} F83] A4 BS A AASd vAE 9%

“t. w}i‘rﬁ Fig. 229} o] gd5Z e

o2 255 vwd 4§ 3.15kHz A9©

& &l
ok 3l
o} o}cqa}_e o] 0] AFE o AAA &
- 5
o &

_l

|

_L

%‘iiﬂg"‘-"% W= 34 otk AR g5 ST
o] £=& A¥o] ¥3H= 3.15kHz thwt 7R AL &
P

e 4 Po}ﬂl Sl o] theol A widagol vl 2

oHR(6dB FF) Fig 233} o] mAzgurt 2

G970 282 SoHIZ AL 4 20
Mo Qg

2475 Ezﬂoi 010}0# i
7z

I

£ loudnessetal aF=dl, 1 kHzolA 9] &5t °
2 Fuenitt 28 97|82 27)= loudnessE 94
3k apAo] np SAzkarAolt). Fig 240 EAH u}
S} o] AFatoll M= °J7H A7} E38A R 3 kHz
~4kHz F-LolAE mllg

AA PR
3 Heo et al.& ERIEALS] Fijso] mpe B3
T Adwsts grlelied, 1Ta gYew A
2, F3te] JRo| HRZEFE glo] L)k ¥



Suha Hwang et al.;

A Study on Noise Characteristics for Night Vision Goggles and Image Intensifier Tube

¥ (estimatec)}

Sound Pressure Level (dB SPL)
o
(=]

1o (threshold)

1000 10k 100k

Fig. 24 Equal loudness curve

Fig. 25 Method for human evaluation with regard to
noise of IIT

A e o B edrha dFsa 9o,
neb] YFERAA B Age AFe
eI ARt 7 B4 meldtel 44T BaH
rk. o ATFNAE A% e Ago] T AHEAC
A ARSE ARE A A GeFER +
28E At ARl A FEe 4%

Agis Bk oo BAV} gl T9714%
9 A9 6%o] Felstglon 1 A Table 13}

Fig. 260 WERHSITE 3.15kHz "/PS, 2SS 10cm
AglolA B7rels wl, Abel JIATVFsT e

8.8dB ~ 10.0dB, /&8 = 58 142dB~17.7dB,

£ & 52 17.0dB~22 dBo& YERTh 97t
Aujeh okzke] zpol= EAYSIGIA N 3.15kHz e
agol JIA7E 7he @ A AgEls Al
olM i AREARS] Erte] AZE kAL Belvh okA
AF A} o] vhg- 22 25D AR R
oA mAAE aFvke] o)y w2 AR
A e eRshaA vig A7 =2E A
ehal AbRE .
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Level Level
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4 10.6 17.1 19.9
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6 8.8 16.3 18.8
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