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Experimental Analysis on Barrel Zoom Module of Digital Camera for Noise
Source Identification and Noise Reduction

Sau - A -

AL

AR QAT

Hyung-Taek Kwak, Ji-Hyun Yoon, Jae-Eun Jeong, Bum-June Seo and Jae-Eung Oh

= [S3e] (¢} —o“% Eﬁn 5]’-1_’— S 670
g Al #F 7sE/EFD B3 481 . 5
A &l Al g(Zoom In)/%2(Zoom Out) ZHs
o] Y mlo|gREOR IR HSE A Hr}
53 A AAEAEA EHTS T AFE
3t HHEE dojrmel A ] sjAlo] AlFsit
Ao E gxd s 459 e T A
T 2 YA AHE] HE A% TAHAUS
& yjotalal 7|olEYIRlY] T3 EAS =&
th 2~HEY BN B8 s T FY 2% 54
o] sjotstal, HAFILE A Ik 7)o
T g4E ogdle] A T s 24 A9
AadA BE Fsta 2599 FES et
At vdst s 214 Zoom EE s b
9o 9 4259 5A HIEs #Hse 25 dAY
£4& st gie] oe Fug o 9 7]
o7} #& BES st RS AS §
d AE-Hol 1T YME ARESSE Aoz HE
o & ElEsit)

2. OX|E JtHet 38 ALEQ A8 LY HA
HE 138

2.1 HXE 7zt 38 AMLAES 71 & &
& el
Fhel A% A% (Barrel)> gl AE Yo=

T WAARE A3, sk 7| AlE-E-
E-mail : jeoh@hanyang.ac kr
Tel : 02-2220-0452, Fax : 02-2299-3153
* stekojgta 714158}

=% 5 0] 2H)/Z 2 (Zoom In/Zoom Out)?] Z&S 3
th. Zoom 2ES & AEs Hd Fes 2717
g ol BE|, 7]o] Fo7 o]Fojx] itk Z
AT Zoom BE ZF PR 2SS giyoR
ko] A5 F3akleh

2.2 O|EY sliMo 2%t 7|0{E QIS Fup4

54 7%

7101 &g F& 7]o)9 HWFel o Aojm
T EAL o] ko] E¥ 93 =¥ EHAZ W
e T dAsA AdEo] vk 7o A%
o] utgo® Zoom BE AE jitollM AAgw
B A% &R g Vo EdY 3dFa)
T 4 gEd FaE stk

et slell %
WEgAe A ARE Agaigla, watate] TS
A8 flal S Ao =R E 50 cm 9ol
AT vlolARES JhvlEt AESE A
LCD W&oz 5 cm Az, 7Hr=A AAE F=2
Ago] BT Aow ol - dAski
Aodss olgd T73E H8sle] AF
AEE HASsG £, 7loe 9rkE
B

< =

AEAAE s AR oA
H

=

4o T
o

N

2,

[o

Ho

:(,){:t

i

e,
1o % by
dH X oft to

i
rr ©

T
o
=)
8
i
I}
)
P
0jo
32 A%
oA
>
o, o

bt M

<
o rTL mju

—

A 3y
o k= Adskel AVIE WEAA
HSAIZATE 22 0.6 Vel FH T 3.0 V7
A= S7kekH 3 HAANA A

tott
o
4B

»ow
offl

[ ]
<
N
w



41 289 7Y L TS

Wide-Tele 25 2=l 4 Zoom
THEle] AHEYH BEAS

FITE

Sht= A o=

A9l grEH

‘7*-‘”4'1‘7}

[e)
A

wAZ5w A4,
BEAZ947]8] dAs T7]9 w4A
= AL BAHYL, o) 7]o] 289

3 J]JEH ¢

T3,

227520}

izt

W%

Ll

HEo R

Pinion,

o7 g E At

B TN 29 94 8 1ol
£ 99 Wit 07 olFe
F 718 Fakse] slelw

B o
e 7zt

Gear

- 289 7|k HIt
2E AF M
A8 Fig. 1014
UERE ZAAT 1000 Hz 7HA19] F314 gigellA
a7k AujA oz vheRsT
1000 Hz7MA] ARt Aujdel 33z Jehus

# Fos g

~

54

H

29
oo Ful= EAY
Hlagk A¥}, KHES] 315544 Pinion 7|0}k 719
7101 At 7o) Be wEH
AR 8h=
A7}

n\ [
”\ \‘p

‘MJ'”\MV

\ WH |
\ e

|
W L’W&\ %

m‘

ﬂn \'ﬁ {L

|

|

|

|

f— M
“' W VW
|

(i
\ Il
i W‘v‘w‘ i

(b) 0 1 kHz Band
Fig. 1 Spectra of Zoom Module Operating in 0-16 kHz
Band and 0-1 kHz Band

Table 1 Ordinary Coherence Function at Fundamental
Target Frequencies of Zoom Module Operating

Position | Zoom Zoom | AF Motor AF Barrel
Targe Motor | Gearbox Gearbox
Freq.(Hz) (G (B) © (D) ()
98 0.8985 | 0.9286 | 0.9207 0.7574 | 0.9149
228 0.8850 | 0.9359 | 0.9256 0.8808 | 0.9116
288 0.9738 | 0.9402 | 0.8812 0.9681 | 0.9594
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Fig. 2 Noise Spectra of Barrel Assembly Before and After

Using Rubber Washer
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