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ABSTRACT

Image enhancement is a necessary end essential step after taking a picture with a digital camera. Many different
photo software packages attempt to automate this process with various auto enhancement techniques. This paper
provides and implements a system that can learn a user’s preferences and apply the preferences into the process of
image enhancement. Five major components are applied to the implemented system, which are computing a distance
metric, finding a training set, finding an optimal parameter set, training and finally enhancing the input image. To
estimate the validity of the method, we carried out user studies, and the fact that the implemented system was

preferred over the method without learning user preferences.
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Table 1. Values used for each parameters

Parameters Values
A [0.75, 1, 1.5]
a [0.3,0.5,0.7]
AT [-7.5,0,7.5]
Ah [-7.5,0,7.5]
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Algorithm 1. Enhancement Procedure

Input: JPEG Image
Output: Enhanced Image
begin

(1) Transform the input image into
perceptually linear domain;

(2) Auto enhance the image using
preprocessing (white balancing and
contrast stretching);

(3) Search the closest training image to
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the auto-enhanced input image using
distance metric;
(4) Obtain the enhancing parameters
associated with the closest training
image;
(5) Apply the enhancement parameters to
the input image;
Perform the inverse transform from
step (1);

(6)

end
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Table 2(a). One-on-one comparison results (Personalized
image enhancement vs. Original image)
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Table 2(b). One-on-one comparison results (Implemented
algorithm vs. Google Photos)

olml ) A4 Yo | nes
MNET t‘i]'.z:_rgx_dﬁ_ 2 F] 7
i %;];] EHAA | s06%
st @3 AT olwA 11 17.7%
T2 ZEZ A5 A 7ss 3 516%
# g3k A olHA '
A 62 100%

WA g AZE o) Ee)A] A|l7d A=, 2018

olmjz] 7k} L1v|a 7 Ak /AASE TGS 5
gt JhAE ojmz|9] FpHo] Frkal ©el Abgo] HA|
532%(33) Ao, AsE sto] gl A daElES
2ggt ojujR Kt Y oju|z|7} Frhal ©el ARl
274%(17%) 5 AAISHLE el AEw shy mdle 2g
39S o, ZE3tA] o2 olu|x] ARt digF 2.758)
(33:12) & o] | Aoz HriHEck YE oju|z| 7}
AEE gl Al Hg) &2 H7E 4 AE 53l
o3 vl §39] oulz] A 23] Alst
A e AHr; Ealths A2S 4 4 9
ZEAS B3 A5 AAE onx|¢} v
AL darg|Fo] W As AnE I3

S8l As ARt ofm]A|ef spdo] psirial Tt

32
=
-

Rl
_?_11
)
lo
ol
o > dlo Wl

o
-
il
ol
g

Sl AHAIRE ol A|7E skl HRk AR 306%(19
A ol AR M =7E ATy, = Wol
FOAL 3 AR ARV} o]E AdERE olR =, AZE
S Hrho A 2] e AR THAY 2Y
Al FEiEelA Eol ofssl Elthal get ARAPE &
AZCE olefoll 71&H FHoA, 2 EES e 2E
AF 59 A G BR7IM Alwske A 7l
gt WS aEste] om|XE A1V miEel,
Chaeo] ARGAE AdTshs S d3S AR Hrhd
L2 S A St = e e o P R N R R == g A Ll
darelgol Auke Shge AESHA 2 dare|sel v
3, ti=F 1731 =2 AT AE E2 5 Ach TR
& 1, L A LarEEE A8l Jlol A A=

£ ARdel shEstal sy AdE Wkt oA A
o] A M FrlolA & FF ARE
= A9 R FIsh

L= Sy B

M ASe shaRds F6f olvA] sde A
she daEEe AXEkL ol TSI oluA] A4l
daEEe F8 BEd SR FAH, o= () 7
E= A AL 2) St ElolEHo] Lol HH oz Het
s Edlold A A, 3) B olmA| o gk A<
7 A, @) om|A] Sk5) (5) U oju] Ao Higt
oH fAdolck Rk ofmlA] A il dee
ASs7] sl dub A2 2 e Hide R =34 o)
A F7EL L ojuA] vl F7HE wsHih A7 WY
ZEYolE &4 o2 AIE drE AL
d B7HE Sl Y AEEE sk olE A

> F} it
e



Aok st B8 oluA A daeE 3 75

e
0
[§lal
2
>
Y
>
ok
o
=)
>
X
2
2
k=
)
N
lo
2o
l-OIl
i
&

o] Apo] 45T 31 Hlolello| 28 B 1)
o, mHke) Bol ) T ERAo] & FYL THIck
3% dolg e wrh =A s A Ak v
Yo org ol WS Aste] & R 1
AelEE A YIS GF ATHEOR Bk

2 A= 20179 FR (S AYoR gt
Ate] AUS wop #=PH 7EALAI ATA S
NRF-2015R1D1A1A01061152).

k]
rar

Nk

1. Liad Kaufman, Dani Lischinski, and Michael Werman,
“Content-aware Automatic Photo Enhancement”, In

Computer Graphics Forum, vol.31, pp.2528-2540, (2012).

2. Turgay Celik and Tardi Tjahjadi, “Automatic Image

Equalization and Contrast Enhancement using Gaussian
Mixture Modeling”, IEEE Transactions on Image
Processing, 21(1): 145-156, (2012).

3. Kevin Dale, Micah K Johnson, Kalyan Sunkavalli,
Wojciech Matusik, and Hanspeter Pfister, “Image
Restoration using Online Photo Collections”, IEEE
International Conference on Computer Vision, pp.2217-
2224, (2009).

4. Thomas Cover and Joy Thomas, “Elements of
Information Theory”, Wiley New York, (2006).

5. Po-Min Wang and Chiou-Shann Fuh, “Automatic White

with  Color
International Conference on Consumer Electronics,
Digest of Technical Papers, (2007).

6. Raman Maini and Himanshu Aggarwal, “A Com-

Balance Temperature  Estimation”,

prehensive Review of Image Enhancement Techniques”,
Journal of Computing, 2(3), pp.8-13, (2010).

;20189 39 209, A1Ab: 20184 39 229,
A= d: 201849 34 23

Journal of KSDT Vol. 17, No. 1, 2018



