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An Adaptive Dynamic Range Linear Stretching Method for Contrast Enhancement

Yongmin Kim, Jaewan Choi, and Yongil Kim ¥

Department of Civil and Environmental Engineering, Seoul National University

Abstract : Image enhancement algorithm aims to improve the visual quality of low contrast image
through eliminating the noise and blurring, increasing contrast, and raising detail. This paper proposes
adaptive dynamic range linear stretching(ADRLS) algorithm based on advantages of existing methods.
ADRLS method is focused on generating sub-histograms of the majority through partitioning the
histogram of input image and applying adaptive scale factor. Generated sub-histograms are finally
applied by linear stretching(LS) algorithm. In order to validate proposed method, it is compared with
LS and histogram equalization(HE) algorithm generally used. As the result, the proposed method show
to improve contrast of input image and to preserve distinct characteristics of histogram by controlling
excessive change of brightness.
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(1) LS(Linear Stretching)
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Fig. 1. Brightness value mapping function of LS.
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(2) HE(Histogram Equaliztion)
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Fig. 2. Flowchart of ADRLS method.
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Fig. 3. Procedure of histogram partition (a) Partitioning into
sub-histogram based on local minima (b) Gray level
range allocation to sub-histogram.

(2) Adaptive scale factor®] Z-&

A7 A 742 71HL side effect AR Q1) g
4 A1 s AFsh] ofgr), M w2 Rl
£ Hol= 7IRES HE 3 LolA g 53
HAE A HER de Neg 7= gy gEe
W3 oz AfAo R e ot fiu] 7214 Hi}t =

2 RELE 2= dIgEel 8 dAEhs Aesdt 5
7 e A= FAR adaptive scale factorol] 2j8) 2
AEE 48 & 4 ). adaptive scale factors
Park et al. (2008)°ll 23 A¢rH HPLE scale
factoroll &3 52 HeE AxAste 9&S ¢t
o}, o]23Ql AH 3| AR 2 HY r& S
4] (6)a o] A 2lsH,

r=

L
" (6)

1:10 }_OHA}E
K B SAETR )
2T MBS AETHY T e o 4 (Dol Y3l
A ojelct,
Final range; = new range; + a*(r - new range;) (7)

o scale factor

Scale factors 0|22Ql A B S| AETH £3 W
e} HE,E olge ARPH AH S| AETHT
Aol§ AT 3 g A8l ArggozH At

M 1 1
new range 1 1 [
< ; T g
1 | 1
— 1 reduced |
. : I range !
final range ! P'l< ------ '
| 1 1

@
1 ' |
newrange  increased |
range ] i
g e > 1
| 1 |
< ] 1 >
| 1 1
final range i " |
] ] |
( I |

(b)

A B2 A HAE
o, Ados S FH
AETHY 54 WAE sk e ?EE} scale
factors= [0,119] HHUE 7RI, %
factor?] 2 9w 058 4 és}ﬁ‘:}. Fig. 4&
adaptive scale factor?] 92 NyHoz Aysin
Ut

7|1& =EoAe 8HIE Aol JlojAle] BEghe 4
2 1A%} adaptive scale factors 283 Wi £
ERJAE AETH BT 7ol th2EE Y ¢
At wpe} HEA<l Bz Aesith= E2Jo] 9]0
o, o= AH JJAETIYo| Zhe EAE BHESL Y
F gAY R A2 58 WHE A= ME s|AETH
E& A= AHE At

(@) LS 719 A&

AB s2ET0 A Wt HFH o2 A H4H
W, ZF M E S AETH G9R G4 7FE o] Aed
th, oA Aot 1S 7192 HE 71l w3 o |4
o] B|ARTY EAS E&S}ﬂ SAETH 04194 i

l‘

Aokel ADRLS 71 7]1&9] LS, HE 717k ]

-398-



An Adaptive Dynamic Range Linear Stretching Method for Contrast Eahancemeat

WOEHIAIN CHOSHING

ORIGIN LS " HE ' ADRLS
Fig. 5. Enhancement for sign board based on ORIGIN, LS, HE, and ADRLS.

Origin | X3 HE ADRLS
2000 2000

2000

1569 1500 4+ — | | 1500 +

f
1000 - bt — | | 1000 +

W B0 A
o AL T i ||

a 58 100 150 200 250 F3 56 108 150 203 250 9 50 100 150 2090 250

Fig. 6. Histogram for sign board based on ORIGIN, LS, HE, and ADRLS.
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Fig. 7. Enhancement for QuickBird image based on ORIGIN, LS, HE, and ADRLS.
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Fig. 8. Histogram for QuickBird image based on ORIGIN, LS, HE, and ADRLS.
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~400-



An Adaptive Dynamic Range Linear Strefching Method for Confrast Enhancement

Table 1. Mean and standard deviation of each result image (Sign board, QuickBird)

Sign Board QuickBird
Origin LS HE ADRLS Origin LS HE ADRLS
Mean 26.8 40.1 123.8 85.8 252 1073 112.1 112.8
Standard deviation 40.2 60.7 76.1 672 132 56.1 81.7 40.8
Table 2. Mean and standard deviation of each result image (Worldview-2)
Worldview-2(Red) Worldview-2(Green) Worldview-2(Blue)
Origin | LS HE |ADRLS| Origin' | LS HE [|ADRLS| Origin | LS | HE |ADRLS
Mean 629 663 | 1214 | 944 68.1 575 | 1239 | 1038 | 675 579 | 1207 | 906
Standard deviation| 55.8 618 765 | 61.1 499 58.1 753 657 | 477 564 763 | 38.1
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