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A Light Exposure Correction Algorithm Using Binary Image
Segmentation and Adaptive Fusion Weights

Kyu-Phil Han'

ABSTRACT

This paper presents a light exposure correction algorithm for less pleasant images, acquired with a
light metering failure. Since conventional tone mapping and gamma correction methods adopt a function
mapping with the same range of input and output, the results are pleasurable for almost symmetric dis—
tributions to their intensity average. However, their corrections gave insufficient outputs for asymmetric
cases at either bright or dark regions. Also, histogram modification approaches show good results on
varied pattern images, but these generate unintentional noises at flat regions because of the compulsive
shift of the intensity distribution. Therefore, in order to sufficient corrections for both bright and dark
areas, the proposed algorithm calculates the gamma coefficients using primary parameters extracted from
the global distribution. And the fusion weights are adaptively determined with complementary parameters,
considering the classification information of a binary segmentation. As the result, the proposed algorithm
can obtain a good output about both the symmetric and the asymmetric distribution images even with
severe exposure values.

Key words: Exposure correction, Light metering, Image segmentation, Exposure fusion, Gamma
correction
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Fig. 4. Block diagram of the proposed algorithm,
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Fig. 6. Primary parameter examples for exposure failure, (a) Less and (b) Excess.
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Table 1, Specific cases of the analysis images.

E)S(f;i;re mean median difference

87 69 18

Less 95 74 21
97 84 16

120 183 -63

Proper 137 108 29
149 199 -50

193 205 -12

Excess 204 214 -10
213 232 -19




1466 ZEIDICIOES ==X M24A X11=(2021. 11)

T =100

(a)

multi- modalolal- O]—Eﬂﬂ} AF3ko] ¢t} thA
ZéFJ‘E?PE’i, AREgE Ao A= o]} Aol 24 F
o) vled A Py, Py, i, pTS E831
2+ w7 ¥4 (complementary parameter) 2 8%
7heA AR o] &3t

33 At AL Y I A
durHoE AEEE Pk 1Y ASE Fig 394
229} 7 9591 0457+ HH Aol wl, F3} A9} 2
7 A7 B4 AR A mgrelth. Teu ¥4 zg
=22 Q3 4 G BEI} ol FAL e Bo
2 R oI Gl of gro] A 1A gol
g @ 5 glom, ge] SAol 9l o] wol
5 Gl A 4 > 2200 2 gog ofF
& REg =l waksopwela, 1 whel A5l
v < 04550 H HAste] B FE& nAgs ot
A} Quk Gaol A HDR# o] 48 A%E o
7] SisAE 71 gke] o 2uQl 49} 0257} ol B

A2l 2evh A5 AxSd A E: G4 o
A E o] gho] RE3tEZ Aok 7oA E o]
7123k 4ufoll s dete & A Al H H4
X2 HAAEA Fig. 9ol R A o] vre 9o

il

P

2 O EA BASHE A%(y,)el WE (0125, 0.45],
OF& GG v BAE] AT A E [22,
DERTES w—z— 43,

d=5-H 71374- ’y?% ] 3]—7] Q)| A +008} —co o2
£ Fig. 10042} o]

P(T)=0.13

o
—

Agsle] Zhul ASE ARSIATE 42 0459014
01257} sl BB AR T §49
d7F 2% Fol ek, 4, = 22004 87HA F

HE e d7b Sl B Wit 24 #3ke) Ay,
H A3k ¥ scaleo] ThEX|NF FE 7} ZolA F 73
S d=0% 71#2 2 Fig. 109 A w7890 2+
TZHANA d=0¥ W& 7EFgoT AAFJHonz

o
Olr

Ymax2=8

s
=
2 Dark region
2 orrection ran, B
E ‘Vminz_z-‘2
=
2
8 YmaxleAS
5
@] ‘Vminlzo-w 25
Bright region
correction tange
Input intensity L
Fig. 9. Gamma correction ranges of the proposed algo—
rithm,
Y1 area area
! g 8 ¥Ymaxz
¥max2 ™ ¥min2
2
Ymaxi 04 | 22 Ymin2
¥max1™ ¥min1
2
Ymin1 0.125
< - - >
-d -d 0 d d

Fig. 10. The proposed gamma calculation function,



OlRIS ot

ok
0
0

A/maxl“‘f /\/19/] am%}‘- 0450117 ’711‘11‘2"5 729/] ﬂi%}‘-?—]‘
22013} 1 @“j" "7131' ’YQE

2(Ygax1 ~ Ymin1) 1
d) = max min 4 o d) = , d<0
71( ) 1+670d Tmint 72( ) % (d)
8
2(7m3x27’ymin?)
Y (d) = W+2’Ymi]ﬂ T Tmax2 N (d)
= a=0 )
Y, (d)

of o] 2@AT A7A o8 pE 2ALE FTE
A zh FREe] Hol-H 40| tol & BRI Fig. 7
AHgE el go) X BEE dolgtal e o,
o] kol 2 T3] sigmoid &5 Zof Hyto] HES
AAsAT. 9 E4ol AH8E 50712 FUdellA F

fe O wake S MUPA B
59 349 7 W) WaE 9 el 1
Azt dgkell wek F Ahe] vk Aol ol 1Y 3%

o2

olgl FEH 2 UG )E oSt ol AE
of A3t 9 R, B ST

R(i,j) = w, L (i,5) Fw, L, (6, §) + 0, L (4,), w,+w,+w, =1

ol X
5
of 2y

o

ot
2

‘& Wgstr] Al Fig. 8(b)e] 74
2L o] GAe wEo] HEdte] ghe
7%= UF Brjd & ojFg Fd2
FAE E3oF stER, S

)2l Hl-&2l Py=0.87°] wyoll Wk = ofof
2 9 2A4E 94 FH2(AFL

o

]

g 2 & o oox w |

B o
(i flo Ei z
o of M ogo N
oX
&~
Lo
N
of
)
e
H

IS
=
o
rO

Pi1=0.132 3IA71A wpell 2183
T 4 0e e = AT S

z 8
o H
TR

[o 2 O of o N ky ot Jo of fr Ay
=
of
ol

b= e o

X
N

&

h

I

£
Xy

4

fo

do

N

mu [0
2
oo
Ol

N

o Fels1e] Ftgho] vl Woh I ER I

ot
of mlewt astd Aol BEFT 4 Q7] vl
we BEFe e A% WA 248 £ AES 0B

o

6% Z7FA Ak o) vp7EA & Fig. 8(h)2] @
229] FE B o HL Fofl YA S
HEE 1213 0 &2 3t A9 W] A7} e
Hol F/HH o R oS AN Favt . 8B
2, 7t S 29 Hd A7 7R S boosting
st A37F flo] A2RE O NS + UEE &
Aot 2 HY Al A (class mean posi-
tion)oll W& 7FSA & (w,,, )= Al A" 50
Mol Gl thg AR E AR LH, 0] 0
of JVAAG w7t 25590 NS E E e TR =
= Eq. 113} Fig. 11914 ¢} o] Gaussian¥+E
g3t

(Nl 764)2

1
1- expl— |, w <64
w. (n)= o2 202 ! (11)
cmp \Fz ) T 2
1 (1, —192)
1— eapl— 2 ],y >192
o\2r 20

o714 EZ2HRH0)E 60=128¢] HE=2 LA
o Fex e FHs HEe XU 2HE F
Z 7A€ Eq (129 23 715X 9] §o) 19] H=
5 AgE o FgHbn AQke 7ol AEe A
3}, primary parameter$! AR F HA ()
Em) o2 AAAR] et B AsE AL A
283 & o]X3lH P49l complementary param-
eterdl Fel2 B &(Py, P S B, o

Class mean weight

tn
[ 4

0 64.192 2
Class mean position

Fig. 11. The weight function about class mean position,



1468

of?

02

o

r
o &
i)

Jfu HI
%)

)

R

lu
=

N

)

el

)

1&%*—1 <l HDR 7]““d

2l 7—1% Demp 7}'6‘;(]7} EZ‘I—OI"_ 737‘
o)™, Table 3= 712 2 B w7 d g0l 23]
H A¥ AFES 989 A71A 0e At

W5 %715
B4 E WYL AgS

F& o) 8dt=

. Mertens[4]3} F-AFsE 2]

ZEIDICIoES ==X M243 M11=(2021. 11)

CEREL

71[6]e.&

oltt. WY 2+ 3|=EIH 24 FAH HAE ©

Table 2. Experimental image parameters,

Fig. 12, Experimental images. (a) Image 1, (b) Image 2,
(c) Image 3, and (d) Image 4.

Parametors Images Image 1 Image 2 Image 3 Image 4
size 4752x3168 3022x1888 3456x5184 2356%3856
u 90 97 199 213
m 87 34 214 232
d 3 13 -15 -19
T 100 93 188 165
P 0.52 0.53 0.39 0.13
P 0.48 0.47 0.61 0.87
yul 25 29 141 102
)2 176 158 236 230
Table 3. Gamma coefficient and fusion weights,
Parametors Images Image 1 Image 2 Image 3 Image 4
N 0.345700 0.201181 0.188151 5.314888
Vs 2.892679 4.970660 0.168969 5.918247
w, (W) 0.84(0.36) 0.96(0.49) 0.61(0) 0.87(0)
wy (@,,,) 0.52(0) 0.53(0) 0.62(0.23) 0.52(0.39)
w; 0.2 0.2 0.2 0.2
<;b 0.5385 0.5680 0.4266 0.5472
u?d 0.3333 0.3136 0.4336 0.3270
az. 0.1282 0.1184 0.1398 0.1258
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Fig. 13. Results for image 1. (a) Method 1, (b) Method 2, and (c) Proposed.

(a)

Fig. 14. Results for image 2. (a) Method

(c)
1, (b) Method 2, and (c) Proposed,

Fig. 15, Results for image 3. (a) Method 1, (b) Method
2, and (c) Proposed,

Fig. 16, Results for image 4. (a) Method 1, (b) Method
2, and (c) Proposed.
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Table 4, Global parameters for result images.

Images Image 1 Image 2 Image 3 Image 4
Methods u m U m u m u m
Origin 90 87 97 84 199 214 213 232
Method 1 92 38 136 141 204 215 217 232
Method 2 131 136 135 139 134 136 132 136
Proposed 135 148 105 106 165 177 185 208
I} Z3 Alolof] M3 5 Aol RAL F3Ys) [31 Y. Kinoshita, T. Yoshida, S. Shiota, and H.
of G HATE WA o R FAgE7] Wl Wl Kiya, “Mult-Exposure Image Fusion Based
Bx7F AY HHE SAo= gAY Ay =& on Exposure Compensation,” IEEE Interna-
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