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Contrast Enhancement Technique by Intensity Surface Stretching
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ABSTRACT

This paper proposes a contrast enhancement technique which stretches the intensity surfaces of image to improve the quality of the digital
photos. The proposed method enhances the contrast of image by stretching the intensity surface of the original image to the maximum range of
the output image in proportion to the distances between the original intensity surface and upper, lower intensity surface, respectively. The
upper and lower intensity surfaces are generated from the original intensity surface by gaussian smoothing.

In the experiments, digital color images in a variety of illumination conditions were used and the proposed method was compared with
other several existed image enhancement algorithms, which are histogram stretching, surface stretching, histogram equalization, gamma
correction and retinex. It was proved that the expetimental results wete more natural visually without deterioration of gradation.
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Fig. 2 Intensity surface stretching
(a) original intensity surface
(b) resuit of histogram stretching (@) upperiower surface
(d) result of intensity surface stretching
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Fig. 4 Results of image quality enhancement
(a) Original images (b) Histogram stretching {c) Histogram equalization
(d) Retinex MSRCR (e} Gamma correction (f) Surface stretching
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Fig. 5 Results of image quality enhancement
(a) Original images (b) Histogram stretching (¢) Histogram equalization
{d) Retinex MSRCR (e) Gamma correction (f) Surface stretching

2403



PR YRS =22 1A A%

oAd A2 A9 312 AN sl dE Boke A
A9} BT wet FEA o) ARH o2 It =
- of e} & Zdolth. mea] Ak Ajzte] B oA A
Aoz 4 AN Axg WA FFHE I
CPP(contrast per pixel)[11]Z A}&3to] @A Q] Y7} vt
oz A WHE YT AP 62 o) FE Foi
& Jjel ARsk e Ak 344 ool vl g CPP Ul

o)

ar —
200 e [lB)gﬂH)ds BDakPbels 0Tod o

100

8

em

40

20

Ak

[uls} 4 —
Gamma Reirex  Proposad

Qigret H

Siretching

a8 6. Yt s} o[n|X| F CPP
Fig. 6 Average CPP of normal image

i
il
~J
rlo

Y B o AHoriginal) o] A| A H - 3= 9l o]
A CPP7E B A e A 3t 94
AAHA HAE ] du)7}7Hg wol
At} “HE”S} “Retinex” o] o] F

¥ CPPE et x| vk A4 Q1 CPP=
gt} o] A2 Gato] MBAERA o] F
Fxeo] o) AL 291718 9 Hof .4
23 Qo] A EH &S vEhdth

2

% IR
~N ]0 >'lﬂ

2

(

-{o

o.& WL F
o og o U

4 r
o
o o1 i 29

]
Eus

TS o &3 2 A
o Hu kU X do it Ho
rﬂ. A

E1."H3 HMal Az
Table. 1 Average processing time
sH | BF 2 A 7Hms)

HE 261
Stretching 201
Gamrna 1040
Retinex 5149
Proposed 1513

2404

Aztolt). HHEAQ 32 HHde HxExE Original <
Stretching < Gamma < Retinex < HE < Proposed &¢]™
Retinex MSRCR®] 7 $- o] 5-& 9 < 9] 314 7j 4o H o
G 07} 2L o4 glrh Aokd uhH 2 gk G
F& o Ate] 44 34 N Fgol A v
B Ao R b 5% A5 E et

P - Ml
120 EB\Q’tH)dS B DakPods [ZTddH)ds\ s

100 -

Oigrel HE

Srechirg Gma Retirex  Froposed

agl 7. MskE ola|x] Hd CPP
Fig. 7 Average CPP of low quality image

12 o 22 313 AN agel 3F A Az
%4ﬂmiﬂﬂ"my@mmMycom%mg4@
ol Agst /s g ez oy A Addz 54
Ao g iialﬁ}_ﬂ Ayl 373 #AL AXE Retinex
MSRCR ¥ & 7 X Ao 2 3] A-gAdo] vf-$- &
AL o_t}/\ otk Aoty Hx ¥4 AEFH A EL
T 15% ] A7) A28 522 1 A% vl o



B g4 22 F 9% 3t AN 71

Aot W ¥ 2EHA 7
S HE BUS AA G 29
HAZ 2EYA =iy

7RG E5of) o] F]) £ S @aEH A 3t %

Helg 37442 5 QT 32 o) B A5
o HAY AR 4t AurAel FAe AR GAS B

3 29T AR A AAH
H) ) Ado) BR g g o el i %
A S gQon W A8 A7tez A

=

a3

(1

2]

3]

41

(5]

[6]

iyl

8]

]

ox
for 1 om
]
)
o
_?L
rir
i
I
Bo)
o
1
ol
=
rJ
I
re
-4
lju

ke
il
o XN
N %o
i
rr
&)
o

[

=
2,
2

J
o, -
)

¥ e dlo

Bol| AAL ORGP 5 982 @

gl
o R

4r B ox
@ 2 o

et
R. Jurgen. Digital Photography: Digital Consumer
Electronics Handbook, McGraw-Hill, New York, 1997.
Scott E Umbaugh. Computer Imaging: Digital Image
Analysis and Processing, A CRC Press Book, 2005.

B. London, J.Upton, Photography, sixth ed. Longman,
1998.

A, Rowberg, B.Malcolm, “Distortion-free Image
Contrast Enhancement,” 22nd International Conference
of EuroPACS-MIR, 2004

R. C. Gonzalez and R. E. Woods, Digital Image
Processing, Addison-Wesley, 1992.

LM. Bockstein, “Color Equalization Method and Its
Application to Color Image Processing,” J. Opt. Soc.
Am.,, Vol.3, No.5, pp.735-737, 1986.

Daniel I. Jobson et al, “Properties and Performance of a
Center/Surround Retinex,” IEEE Transactions on Image
Processing, Vol. 6, pp.451-462, March 1997.

E. Land, J. McCann, "Lightness and Retinex theory,”
Journal of the Optical Society of America, vol. 61. no. 1,
pp.1-11, January 1971.

D. I. Jobson, Z. Rahman, G. A. Woodell, A Multi-Scale
Retinex For Bridging the Gap Between Color Images

and the Human Observation of Scenes,” IEEE Trans.
Image Processing: Special Issue on Color Processing,
pp.965-976, July 1997.
[10] Z. Rahman, G. A. Woodell, D. J. Jobson, “A
Comparison of the Multiscale Retinex with Other
Image Enhancement Techniques,” NASA Langley
Technical Report, 1997.
E. Mark, M. David, "Histogram Equalization using
Neighborhood Metrics,” Proceedings of the Second
Canadian Conference on Computer and Robot Vision,
Victoria, Canada, pp. 397-404, June 2005.

{11

K| &p2H

Z! £ 8 (Do-Hyeon Kim)

2001d B4bo) 8k B 4re
2.

2003 B-4hu) 851 2R 87
A £9)

20064 AV A FE T} 9}

20073 BAbol 8L A FE T ek} oA} A F

%A Fok: WA, FARe 2 AFHuA, 57

9 217 %, Ao 25 8 A 281,

4 © %(Ho-Young Jung)

0

i=}
20073 ¥4ke 830
i HA}E4.
2007'3d & A} LG, Philips LCD <55
w2 ok G 4R 2 2 7 FE N A, LCD

Zt 2| ¢ (Eui-Young Cha)

19793 7 8o g A A3 53}
4.

198213 A& sk A &} A 4t shz)
AL £4.

1998A A st n AFE T A ES.

198114 ~1985d A= A7 & A T4 A4,

19953 ~1996'd University of London ¥ <=,

19859 ~ @ A Fatdi gt AFE T ug

¥ P ok AFEEA, AF W, Aol ER

Ty

2405



