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In this study, we would like to confirm the effect of the
Mean Filter inimage process. First, we made a test about
the effect of mean filter on general Kernal and the
processing time. As a result of analysis, the same result as
the theory was obtained, but result of image has different
pixel calculation and image delay according to the Kernal
size. Additionally, a method for minimizing image delay
was studied and differences from mean filter for actual
images.

A Fak(Thermal Image),
219|M(Infrared Rays),

HA 2{2|(Image Processing),
A ZIE{(Mean Filter)

Acknowledgemen

0l =222023H Y
7Y

Ol _L'n___E_S 20234 i é%ﬁH—E—ﬂl—ﬁ_‘ |%5_‘|,S=>_I
SiABLaTHE| Y =20l

FLPAGY) S MEL 2 ~HE

[

254

ISSN: 2635-4926
‘ M) Check for updates ‘

https://doi.org/10.31818/JKNST.2023.09.6.3.254

S 2491 Thermal Noise
Filter &4 & EA

Efficient Design and Analysis of Thermal Noise Filter

N =2 71=ap 3
S, BHEIST, PE2P, QIS ZXIOH
ILIGHIA R PGM EH47|01714 HQJe1 79l
2L IGHAY PGM E447|¢17A 2421712
LIGHAY PGM E47(9174 1712l

AZHRSIGITA DAIUSIT R MR
Sunghyun Park", Jin—-Ho Park?, Hong—Rak Kim?, Yeondeok Yoo®, Jian Kang*

'Research engineer, PGM RF & IIR Seeker R&D Lab, LIG Nex1

2Chief research engineer, PGM RF & IIR Seeker R&D Lab, LIG Nex1
3Research engineer, PGM RF & IIR Seeker R&D Lab, LIG Nex1
“Research engineer, Missile R&D Lab, Agency for Defense Development

L]

A= 0KOoJ e &

H QM A= A= 4 FAE %ﬂrc’}"q ?ﬁgﬂoﬂ

A A2 2 et 2471 Bitkshs A QA v A& EAlst o
AP_Q_E 7(4/\]-5]._‘: x]—u].__ g/g- x]-u a].j_r 51-1;].[1]

eoq” oNIA = "41 _&zq 01]14X] ?4 W H-2 o] o3t ofj -

F ol W15t &3]

s ]QEH igﬂ‘ﬁ ECIRER “’]7L°}°q Bl EF=ol 9

ol J x| 7F E2Ajttt. o]t &= Bt Yo I AHEE =

‘ﬂii E9d 24 7] (non-uniformity correction)©| Ittt &

AZste AE2 4 AlFY S0 S B B

;

Lo
]
2
N

FPO
F-?LH_L,

A

%

[e)

12517 Qleh SHA| EH Y B 7He &8o] 1
gAlo] i8] 28 NFS BAFT S Yot AA7E
o] o WA st S U o] =2E HAs7]

O

o oY rE o

o g flo N

A

=

mean filtero]] SI}A]|A F
Aotal A Aot ol s AlQkstarA}; gkt
Mean filterQ] kernal sizeo] we} GAA|Ao] 2R sl=d] Y= o]
mean filter A|4F W4]o] obd FFAIA 2 43HE A HHS A&
| 4F JFA 3 2 =igo A A8 Al A o GA E A

AT 71E A

© 2023 Korea Society for Naval Science & Technology


https://crossmark.crossref.org/dialog/?doi=10.31818/JKNST.2023.09.6.3.254&domain=http://journal.knst.kr/&uri_scheme=http:&cm_version=v1.5

Sunghyun Park et al., Design and Analysis of Efficient Thermal Noise Filter

2} 9129 41(8 pm - 12 pm) T 0] A2 S P2
AFERTE BAGNA AR 294 ol A7t oA
7] FPA(focal plane array) S &9f A7| &2l Al
eIt FPA= A QA4S A sho] ISt g
OIC(readout integrated circuit)S 53f 7]
Ao 2 At

o g e

sZH Y YHR

v

o
_
[
[

v

J
l
1

'

Fig. 1. Z%7| ROIC =%t

Lsys = Lscene(/ly Tscene) : Foptics + LBB (/1’ TBB) (1)
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3. Image padding= 53t mean filter 24|

UulA © Z mean image= 7| & G40 kernal size
W image paddingS St T2 convolution A4HS
S5 27 Ak NxM 2719] o] 7} KxK 7]
kernal¥} convolution HAFsHA ™ &2 oju|z] 3
71 (N-K+1)x (M -K+1)2.& 24514 = o]
€4 o= 25 o of A
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Fig. 2. Image padding (kernal size = 5)
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0 6343.07 6343.07
31 6269.16 6268.70
61 6285.35 6284.87
91 6296.50 6296.01
121 6388.09 6387.60

Table 2. Mean 2Al0]| (M2 HAFSIA H| W

HEA|
Kernal Mean &4
size .
Integral image
0 0 0
31 295,219,200 19,046,400
61 1,143,091,200 37,478,400
9N 2,543,923,200 55,910,400
121 4,497,715,200 74,342,400
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