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[Abstract]

Since the launch of digital cameras, digital image technology has been advancing. Some of the latest high-end digital cameras support
commercial sensitivity of 51.200 or higher, while low-end models support 25.600 or higher. Thus, recent digital cameras have gained
advantages in low-latency environments, such as the use of high-speed shutters, and so on. Despite these technological advances, however,
it is true that still using high sensitivity is avoided due to the degradation factor of noise. A high-sensitivity noise is a noise caused by each
pixel having a deviation in brightness. The process of having a deviation in brightness occurs during digital image processing as well as
computational algorithm errors. It was not definitive whether it was caused by a sensor error. Thus, in this study, the hypothesis based on
the theoretical background was established, tested, and analyzed. Analysis results can derive the results of the study that high sensitivity

noise is caused by computational algorithm error.
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FIG. 1. Digital image processing[1]
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FIG. 2. High sensitivity computation error

U T 011 7@5@ %%’4& E;ﬂ
=5 A A S5 AL

th[4] ol QAPHSI7E EAskaL ©
o] ¢l vlol] S0l =W Z42}e] 4%01 Eied 1 «Ex}ﬂ *ﬂ
7 o]u|A|7} AZ o] HolA Hrt

J

I

I
D mo
f
ik
2 aly
2
to
> 24
N
N
ox
_.\L
n‘.
i
ox
roh

2) AlA &3¢

oA A o] U AL sl JF AAER ofF
= gl g, B wrle] Wol Mol YakEIgS
¥ RS olste] e Fad BA 2 @ EE AL
Z

=noE

= Te 22
Z=th mEe AwkA o R ofm|x] Al Az=PA A= 5
5 el Well v HAo] EAE A5 EFAA R Bt
o] EalebA] FETh[5] o) AAE ko)=Y @9l F 7}
| &AM a7t Axtdarels extell ofsf BT s A
B A= 2S5 Q)

> olo AN X

N

0

. g =2

2-1 9igre| 7|



oA Tt g ATES AN B,

ATEA 1. LT mo| R Aalelaig]F Q o of& gt

=71

AT 1-1. dArdaE|E Q= whAsithd EEA R
3 Alo] gl7]e] AR}S 712 Aoltk

AT 12, TP EOA 1

=

-

k=)
£
O,
Hi
flo
o
)
tlo
=
il
£
o fo
)
ui2)
)
il
b
i
ol

2-2 71&oj CHE! OIEH KA

cAgsbiehin oljel BE T8 4717159
YaEE 0% 19] £FE B dolele] 271 vebaic,
%, ol Fol A Agshl Hte o Ustuiek
it 3 719 4SS Aol ¥

N
Bit Deptht™ U3 B17] M5 etz dnht 2HA] 270

= w3t} A4 FhdEkell A Output Bit Depth?} A7 &=
2 230 A MR ofgd =L AGE XY FejR W
21A]7]+= Digitization(ADC), 7 WA Z+= Image processing©]
t}. Digitization T4 256HAlo]™ 8 Bit =98 4,096
Aol 12 Bit 20| ¥ o] &¥ o] 12 Bitzhd o]$-¢]
olEl= 12 Bitd] wallss We AL Brbssith 28|al o
9] Image Processing-> 12 Bit Scale2] HIO|HE F3l] o] F]
AAG AHAe] Fhd|et shEtalE] 7ol ]3] Down Scale
wof o]FojxItt[6] 7FHlete] 2 Bit Depthell b= WA=
o] Digitization 738 A& wf Ao i=d gk} dul
W Qs AATIEAl tig Ahks WEshe Flo] A
ArdaE]Folet B = 9tk AN HETt Fold S o)y
Aol NTE FEAA Qs H=d), ol eAPH =
18l dare]s Aede] Wolxirh

ok&e] CMOSE oJvAAlM = dlol oaf LA A=
7} 3hAa oA Aske 2 wdksk $of of] CMOoS ~9AE
Fall FEPoR[T7] 7 sk Aol Bl U &
g Aol g w Al frh[8] 127l AT o= o]
A Ao JH == 250 9], FYko]l A= ST At H
o] HF on]Rol] EEAT Fdel A gr]el Hxr} ol W

7 %) e ik

Ir
X
i
o
5

. 88 ¥ ag

3-1 o7 3l MUY

CIXEFH2le| DZtE £Oo|= AMUTIE|E A} 24

B 1. Ao oie =54

Table ‘1. Exposure value to assign to experiment

Sensitivity Aperture Shutter Speed
1ISO100 F8 1/4
1SO200 F8 1/8
1SO400 F8 1/15
1SO800 F8 1/30
1ISO1600 F8 1/60
1ISO3200 F8 1/125
1SO6400 F8 1/250
1ISO12800 F8 1/500
18025600 F8 1/1000
1S051200 F8 1/2000
1S0102400 F8 1/4000
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Table 2. Camera specifications for the experiment

Manufacturer CANON NIKON SONY

Model Name 1DX Mark2 |D5 a7S1l

Image Sensor Type CMOS (FSI) | CMOS (FSI) | CMOS (FSI)

Senser Size (MM) 35.9X23.9/35.9X23.9/35.6 X23.8

Number of Effective Pixels

L 20.20 20.82 12.20
(million)

100 - 100 —

ISO Commercial Sensitivity[100 — 51200102400 102400
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E 3. Canon 1DX Mark2 2AHH$
Table -3. Canon 1DX Mark2 Error Range

Sensitivity | Minimum value | Maximum value | Difference value
1SO100 0.49 0.52 0.03
1SO200 0.48 0.52 0.04
1SO400 0.47 0.52 0.05
1SO800 0.46 0.54 0.08
1SO1600 0.44 0.55 0.11
1803200 0.42 0.58 0.16
1SO6400 0.39 0.62 0.23
ISO12800 |0.38 0.66 0.28
1SO25600 |0.35 0.69 0.34
1SO51200 |0.27 0.79 0.52

3L Canon 1DX Mark2 7139 1 7FE 0|2 2 x}H ¢
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Canon 1DX Mark2 1SO100 Canon 1DX Mark2 1SO200

Canon 1DX Mark2 1ISO400 Canon 1DX Mark2 1SO800

Canon 1DX Mark2 1SO1600 Canon 1DX Mark2 1SO3200
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Canon 1DX Mark2 1SO6400 Canon 10X Mark2 1ISO12800

Canon 1DX Mark2 1SO25600 Canon 1DX Mark2 1S051200

33 3. Canon 1DX Mark2 3200% &tti| o|o|X|
FIG. 3. Canon 1DX Mark2 3200% Expanded Image
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FIG. 4. Canon 1DX Mark2 Excel digitization
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FIG. 5. Canon 1DX Mark2 Error range graph
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Table -4. Nikon D5 Error Range

Sensitivity | Minimum value | Maximum value | Difference value
1SO100 0.49 0.51 0.02
1SO200 0.48 0.51 0.03
1SO400 0.47 0.52 0.05
1SO800 0.46 0.53 0.07
ISO1600 |0.43 0.53 0.1
1SO3200 |0.4 0.54 0.14
1ISO6400 |0.38 0.58 0.2
1SO12800 [0.31 0.63 0.32
18025600 [0.31 0.68 0.37
1SO51200 |0.25 0.71 0.46
1SO102400(0.19 0.82 0.63
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E 5. Sony a7S|l xS

. " Table -5. Sony a7S1I Error Range
“ :: Sensitivity | Minimum value | Maximum value | Difference value
. . ISO100  {0.49 0.51 0.02
. . IS0200 | 0.49 0.52 0.03
IS0400  |0.48 0.52 0.04
Nikon D5 ISO100 Nikon D5 1ISO200 1SO800 0.47 0.54 0.07
. " ISO1600  |0.45 0.54 0.09
. o IS03200 |0.45 0.55 0.11
. e P e ISO6400 | 0.43 0.58 0.15
. N 1SO12800 |0.39 0.64 0.25
. " IS025600 |0.38 0.67 0.29
© U Nkenosisosoo Nikonos1sosoo 15051200 |0.35 0.75 0.4
, , 1S0102400/ 0.35 0.8 0.45
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