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Gamma Correction Based on Different Brightness Regional
Features for Images

DING Yi,LI Yu-hui,LI Bo
(Faculty of Information Engineering and Automation, Kunming University of Science and Technology,
Kunming 650500, China)

Abstract . Uneven brightness can reduce greatly the correctness of image segmentation in image processing. In order to effectively weaken
the influence on the image segmentation which brought by uneven brightness, in this paper,a variety of methods of Gamma correction and
improved ones are compared and analyzed. In view of the bad effect on correcting image highlights district by using the existing Gamma
correction methods, the class cotangent Gamma correction function and elliptical nonlinear correction model are proposed. The experiment
shows that on the basis of maintaining the effect on luminance processing in the shadow area and the transition zone by the existing Gam-
ma correction methods , this method narrows the pixel value range of the image highlights area,enhances the correction effect of the image
highlights area,and reduces the proportion of the whole image brightness effectively , which makes the brightness distribution more uni-
form to some extent. In dealing with a larger brightness proportion of image,this method, with good universality ,can balance brightness
distribution of the image well and greatly improve the segmentation correctness and accuracy of image in some special situations.

Key words:image processing ;classing cotangent Gamma correction function ; elliptical nonlinear correction model ; uneven brightness ;im-

age segmentation

0 531 B

T2 LR 38 e 5 R I PR R 28 3 A AR 8
59 XA LS A 2R BRI R 00 R4 81 | F bR R
TR 7 P s K 1 PR TR, A5 2535 A PR 4
FE AR P45 R RS S5 PR ) 25 80 BT 5 op R T g b
() AL FR IR 35t 2 B ALOLSE rh 1% S A 20 e 1
ARz

riE B HA:2015-09-13 & @ B H8:2015-12-22
E£WA . HKARFEL S %I H (61363043)

R T AT S R BEARE BEAN E40F BEUG oy  R  5
e, ST AE SR AR 2258 B il T — 2807k E O Y
Ik R s kD) R — Bk ik
AU 7k ekt i) Gamma 87 IE 3410 4%
BT B B4 i EAR T LA MG T o (AT A 4
TE M 5 45 UG Sk — e S BE PR (0% 25 [B) 7%
5 VA fif (B R 38 1 22 8] A DG ) 5 o ek —

[ 2& H kg B 18] :2016-05-25

EFEN: T B(1991-) B W-L0F5EA: W7 16 R AL B 5 8 R4
[ & H AR bk - http : //www. enki. net/kems/detail/61. 1450. TP. 20160525. 1706. 040. html



.38 - HEMBARS R R

06 &

ST AR AEREIR A TGRS B 1 DRIHE 5 2% A 0L
JrEEXDE BB ZVE B UK, A2 R, Gamma
W IE 2 X R R AE AT A7 IE, B IE S5 A 2 4R KR
R TESE R BEDR , [A] A5 225 EOL IR AL S, L
(R 22 5] B AR S )T, BTG 7 Ak B P {5 2 A
Erm R —E e o B2, A Gamma £ IE
JIVEAE A PR E L AR B PR N AR 18 016 X
IERRERAL,

SCH X Z2 B B Y Gamma % IE D7 95 HEAT T 4
W, 255 N [ 5 JBE DI B RRAE , XF m DB DCR T T 241
Gamma 87 TF bR BRI 15 41 LM 5 IR A ARY (755 i ]
PR AT B B AF A 210

1 Gamma SIEFi%x

EFXTEA Gamma JF 1E J5 B4 3155 B L 461 45
RBAS I, SCHR PR SCHR [ 12 ] By 380 b, xF R B 3% X
FHIE P IX R FI2E 4% 7% Gamma 57 1E BREL, (R F5 %A 52 X
Ak X B IERCR . % ER R DG IX, R R R 1)
Gamma #7 1F BREUFT IEAR R A/ 3 A i 35 R A B 3E
LR TEA A TEAR 3R ) B Y 18], 15 i R Y
SCRETS B T A o
1.1 Z41) Gamma FIEF %]

FHLRAE X [E] 43 A B X 2 3 XA s G X, Hok
WA [0,%,], [%,%, ], [%,,255],E, ,E, E, 551t
FX =AM, A p ARG RMHEXE[0,255], 210F%
FAREAEIXE [0, ], I' L3R Gamma {HIX [H], x L3R
FEH, B, =x, + (255 —x,)/n , n HIXIA[ x,,255]
HYEEITEL, x FH n BY(E AT AR SEBRAE BL T AE , — K
s, 0 p 31 0 A vt e SOk

p:p >0 ={ol 0=¢(x)}

e(x) =

{’n’x/ZxO,x e k|

m - w(255 — x)/2(255 - x,) ,x € E,,E,
(1)

Horp ) p B I BB e O

hop—T ;T =1hlh=h(x)]

PRI, MeitE i f, (x) pRE ZRIR=AUNTF .

1 +acos(¢@(x)),x € E,,E,

fin=]
1 — Acot(gp(x)),x € E,

K, A e (0,+0 ) ZIH 75 IF /5 BIR Gamma HX
HIEFE R S5,

SCHR[ 12 JAEAL SR EMER B 52 DR 8 X 1, © 48
B TP AR s (2 X B X AR BEASCR AN
W, SCAR RS R G DX ECHE T RR B £ (), A (2)
SR s X SCHR [ 12 ] Hh A sR R, (o) LA () A8 T AH R 34

(2)

BT AT N SR Y R AL £, (v) AL EREUER B X
I X7 TR BB E A T, DN EE R e SR £, (x)
£ (x) BFRIRAT .

R(x)cosdw/255,x € E, ,E,

S =] (3)
0,x € F,
K(x b) *+ cosa +x *sina,x € E ,E
<[ (K 200 < 5,
0,x € F,

(4)
AP AR UL WL SCHR[ 12] . I, Gamma
(BRI PR BSCE SCANTR

h(x) =fi(x) +f,(x) +fi(x) (5)
WU Z R IE R AL
g(x) =255 (x/255)"" (6)
Pk, a=0.6,b=0.3,n=5,A =10, g(x)
M2k = an sl 1 s,
250 F —
-
F®
200 I a =0.6,b =0.3,n =5 \=1 o
i 7
g 1s0 /,/
E 100 // ;
: T
50 // !
- : 153=128+(255-128)/n
. - . L . .
a 50 100 150 200 250
JF AR # A
A1l gx) H&B

1R, X % 6 XORD X ] [ 153,255 ] f
1E, FUFIE TR FE AR Ak s AR BA 4 /N IX
BERMBUATE . Frid, 7522 Y] Gamma 5 IF bR £E
BRI LR b 075X UG 5 ' DX AR 3% U 0 ) i
T IE,
1.2 HpEFEL MR IEAREY

SR SR R [ Sl £ 5 LA R I e X 15 R
S P, X 9] 5 X Rt 98 DX SR FH Sk [ 12 ] A 5 1 i
FTARFE SR FH ARG 15 < £ M S L A55 280 02 [ Sy A (B )y
*/al +y/a=1(a, >a, >0) , HAME xR, y
EZEM2 0/ N . I Ze s 2 B

v Ao,
0 T
\\\j@
B2 WEEL
K, 4 al =a,ds =b,g,(x) =g(x) ,HEEAELNE:
HrIERIRE LnF .

p(x)=b(1 - g, (x)/a) (7)
FIE)E g(x) MIFERTF .,




% 6 1]

T LT RGO RS HE X AL B9 Gamma 57 1E 773 39

x),x € £ ,E
g(x)={gl( )’ € 1 2 (8)
-1-p(x) —gq,x € E,
K, S50 g 720 T8 — 5B MR F T IE
2R i IX (8] E, , E, XA 815 28 (6 T 1 b 7 422 1 1 e
S,

g EXWT .
q :g1(x1 + 1) _gl(xl) (9)
I, B EE g(x) BB 3 s,
250 F ' . . ; —3
-~
e

s | @ =0.6,b =03, 1 =5, \ =1 | e

m
a

Q
a

FrEE MG RE

m
o
T

153=128+(255-128)/n

(=}

L L I 1
u} a0 100 150 200 250

IR FRE
B3 #HEEH g(x) WEHE

B3 R, SCh ik 5 MA Gamma B IE J7 5 AH
Fo, DR 4E T Gamma 85 1E J5 B0t B2 XA I X 5
FER AL FACR  di /N 1 G SO E AR R A IREE R, A7
RUPEAR T PRIR E BE 1) LA, 18 4 i PR AR e FE A ) 1 5
WA, R, &L R 3 I, R IR E 4  E
IERERIN g (x) #EATHRIE, BA BE R R IR, B ik
(EZAR /N R L, S BRI T w6 XA R B IUE

Fil, — e FEEE 30 T R E S DR AR R A,
RN £, () 55 5010 A SEGR B T A B 57
1EJ& Gamma HBUE I A9/E R 45060 806 X 3 IEA
THIEN AR R . 2 A RBOREI Z 800, Gamma {E 47
TE MR g (x) HIZRIETNIE 4 BTs

(b) STHR[12]774%
TRAH R

(c) SCHR[ 13177 VR AF 1
WHE (@ =06, b =03)

a0

70r

B0+

S0 -

40

Gammafs

30 -

20

o 50 100 150 200 250

JEURF AN
(a) Gamma {E %7 1E #h £k &

250 F B

a -06.b 031 -5\ -5

\
(SRR
LoL

FER MR FRE

’ ® “ ET%%EQ = =
(b) g(x) Mkl
B4 )BEBRR A Gamma {A4F Ewh & A g(x) WL
Fl(a) W, X BE(EK, 5 IE5 K Gamma {H 5L
A, DT X 1 ' DX T gl B R, PR B 114 L £51)
WA BN ROR A (b) B o (B2 B A 193
5 1E S A PR 8 B LUl 25 /N 585 1E = A B 2k
EER B, I X T 52 BE LU R [ i 45, A
IRE A AR

2 KIRZERSH
SOy SRR B B KR BRI

FERIR, RASERE LI BCR A 1R — 3R T, X
SO Jr ik SCR[12-14 TR EAT T X LSS, 7
BAES B TEOL T SERACR I 5 TR

(d) SCRR[14] 57 1R U1 2R
(a=02,b=03, c=03)

(&) 3CH 5 IR EUAF R
(a=06b=03 mn-=5 \=5

H5 XRAZHEXEFHHRA

5 KW, 5A Gamma B EJr ARG, SCHP T
A EREE T I Gamma 87 1E 7 X B 2 X F0
I DS B R AR BRAKCR , S /N T R AR R B U
T H A SRR T R SE BE R LU, e B R PRk 2 T
PR S

3 HFRIE
SRk Y Gamma 5 1E 70 HEAT T X L

AT, HE T 24D Gamma 7 I bR BORITRG 15 9 26 PE %7
IERERU G X AT IE, T 5 SCHk [ 12-14 1 /Y
DT EESE TR O SE S, 5 R SO B A Rk
SCHR T IE A Gamma % IE 7 1k — FEAEAE W An]
H 3 JC W B i i SR S R IRl R, JR A
A 203X — [ TR A B B9, DT 44 e SCrh v
)z S
(THF 45 N)



%6 1]

FRIREK AT : SCHAS 5] 19 A 1

TGN SR RS - 45 -

R

(19 52 il & B

S 3k

(1]

[2]

[3]

[4]

[5]

[7]

[8]

Bertalmio M, Sapiro G, Caselles V, et al. Image inpainting
[ C]//Proceedings of the 27th annual conference on computer
graphics and interactive techniques. Anaheim, USA. ACM
Press 2000 :417-424.

Chan T,Shen J. Mathematical models for local non—texture in-
paintings[ J]. STAM Journal on Applied Mathematics 2002 ,62
(3):1019-1043.

Chan T F,Shen J. Non—texture inpainting by curvature—driven
diffusions (CDD) [ J]. Journal of Visual Communication and
Image Representation,2001,12(4) :436-449.

% R, 5 W FIEE A LLTV BT Y 7Y g RE
B BB HRBITE[T]. i FHOR T AR ,2013,21(3)
136-139.

% F, F e, EHIEE AR HET CDD TR [ P jEAE I 4K
TG EARBIEL)]. T30 T/ ,2014,22(2) 1177
-179.

Xu Y,Guo B,Shum H Y. Chaos mosaic ;fast and memory effi-
cient texture synthesis [ R]. [s. I. ]: Microsoft Research,
2000.

Efros A A,Freeman W T. Image quilting for texture synthesis
and transfer[ C]//Proceedings of the 28th annual conference
on computer graphics and interactive techniques. Anaheim,
USA :ACM Press,2001 ;341-346.

Kwatra V,Schodl A, Essa I,et al. Graph—cut textures:image
and video synthesis using graph cuts[ J]. ACM Transactions
on Graphics,2003,22(2) :277-286.

(E#%39 W)
SE ik

(1]

[2]

[3]

[5]

X HE s FHERL RBOAME AT R[] ], &
g TS TFHR ,2008,30(7) . 1343-1346.

Shen H,Sun S,Lei B, et al. An adaptive brightness preserving
bi-histogram equalization| C]//Proceedings of SPIE. [s.1. ]
[s.n. ],2011.

Qazi Imtnan-UI, Alata O, Burie Jean—Christophe, et al.
Choice of a pertinent color space for color texture characteriza-
tion using parametric spectral analysis[ J]. Pattern Recogni-
tion,2011,44(1) :16-31.

Finlayson G, Funt B, Barnard J. Color constancy under a var-
ying illumination [ C ]//Proceedings of international confer-
ence on computer vision. Washington DC, USA ;. IEEE Comput-
er Society Press,1995.720-725.

Soriano M, Martinkauppi B, Huovinen S. Skin detection in vid-

eo under changing illumination conditions [ C ]//Proceedings
of international conference on pattern recognition. Barcelona
[s.n. ],2000,839-842.

FBARAE I8 RMG. $2 R BT i R GRS Y gam-

[9]

[13]

[14]

[15]

[16]

[18]

(8]

[9]

(10]

[11]

(12]

[13] %

[14] %

Kanizsa G. Organization in vision[ M ]. New York: Praeger,
1979.

BEZ AT YL BT BTN EIR B R
FELI]. hEERETE R ,2012,17(3) :337-341.
TR EETREE A RSELE RS [D]. AN TR
2#,2008.

Criminisi A, Perez P, Toyama K. Region filling and object re-
moval by exemplar—based image inpainting[ J|. IEEE Trans-
actions on Image Processing,2004,13(9) .1200-1212.
Alonso-Fernandez F,Bigun J. Iris boundaries segmentation u-
sing the generalized structure tensor[ C]//Proc of IEEE fifth
international conference on biometrics compendium biomet-
rics. [ s. 1. ] :IEEE,2012.426-431.

Y IR, INEF, BB TS5 5K = ) Non - Local
Means MR ST UE TS [ )], 3HATHL T8 5 B, 2010, 46
(28):178-180.

Di-Zenzo S. A note on the gradient of a multi—image[ J ].
Computer Vision, Graphics, and Image Processing, 1986, 33
(1):116-125.

Forstner W, Giilch E. A fast operator for detection and precise
location of distinct points, corners and centres of circular fea-
tures[ C]//Proceedings of ISPRS. [s.1. ]:[s.n. ],1987.281
-305.

TWOCHE AL FF, B B S MR M SR
EURECHETT L[ T]. PHEAL TR 5 0 H,2012,48 (5) 204 -
206.

W B AGEEM R FR S B ST (D). AR
AL TAE R ,2011.

S S W S G S

ma REERAR[T]. 6224 ,2011,31(5) :116-121.

H AL, B A8 B AR A T8 R 43T 1) AR oL
MR R REE Gamma ARLMEALIE T L[ )], L2244,
2012 32(12) :172-177.

EREE, RER, NSsE. — R BT AC PDP (192 gamma
ﬁT'ﬁKJJ*XﬂLH:T“M?E?FH ORI ]. KRS
AR 244 ,2009,29(6) :700-703.

Ma S,Quan C,Zhu R. A fast and accurate gamma correction
based on Fourier spectrum analysis for digital fringe projection
profilometry [ J ]. Optics Communications, 2012, 285 ; 533 —
538.

i—4e f 5. EURAL B BGHE R Gamma 7 1E T[],
LT A BE 41,2005 (6) :67-70.

fiff B, RAH, B BRI A EAE A 3 Gamma
WEARZIELT]. SOt HEALE R ,2009,25(18) :292-293.

WO R A M. S TR B AR Y B Sl
&E[ J]. ML 2013,33(1) :32-34.

B B E IR, RATIG. B OE IR Y
Ia?lE??‘(%[J]. AL ,2005,21 (4A) :261-264.
S, I—AE ) AEGRE. SE IRAL B Y Gamma %7 1E
D[ )] i RALEBE 41,2006 ,24 (4) :39-42.

Gamma



