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    f (x, y)       
     G(x, y)     Ri(x, y)
  Ii       
  i         
        

fi(x, y) = G(x, y)Ri(x, y)Ii. (1)

 G(x, y) = 1  Ri(x, y) = 1   
  

fi(x, y) = Ii, (2)

      
        
   

Iimax = max{ fi(x, y)}. (3)

        
   

oi(x, y) =
fi(x, y)
Iimax

. (4)

         
   Hi     i 
         
        nb 
        Hi( j)  
  j      
        
        
         
        
        
         fi( j) 
     i    j 
  Hi      
     

Ii = fi( ji). (5)
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     ji    


pn ≤
nb

k= ji

Hi(k) (6)

pn ≥
nb

k= ji+1

Hi(k), (7)

 pn      1%   
     

  

         
        
         
      

      
         
        
       
          r g
b ∈ [0, 1]      (RsRGB GsRGB
BsRGB)   


X
Y
Z

 =


0.4124 0.3576 0.1805
0.2126 0.7152 0.0722
0.0193 0.1192 0.9505




r
g
b

 . (8)

       
      
        
         
         
   

f (x) =


x1/3 x > σ3

x/(3σ2) + 16/116 x ≤ σ3,
(9)

L∗ = 116(Y/YN)1/3, (10)

a∗ = 500

f (X/XN) − f (Y/YN)


, (11)

b∗ = 200

f (Y/YN) − f (Z/ZN)


, (12)

 XN YN  ZN     
      σ = 6/29 L∗ 
         
 a∗    
        [−86.1367, 98.2964]
 b∗    
     [−107.8650, 94.4756]   
      
        
    

      
        
  fY  fX  fZ   


fY = (L∗ + 16)/166, (13)

fX = fY + (a∗/500), (14)

fZ = fY − (b∗/200), (15)

       
        

Y =


Yn f 3

Y fY > σ

fY − 16/116 fY ≤ σ,
(16)

X =


Xn f 3

X fX > σ

fX − 16/116 fX ≤ σ,
(17)

Z =


Zn f 3

Z fZ > σ

fZ − 16/116 fZ ≤ σ,
(18)

        
     


r
g
b

 =


3.2410 −1.5374 −0.4986
−0.9692 1.8760 0.0416
0.0556 −0.2040 1.0570




X
Y
Z

 . (19)

 r g b ∈ [0, 1]  RsRGB GsRGB BsRGB 
      

    

         
      
        
     (0, 0, 0)    
         
        
  

oi(x, y) =
fi(x, y) − Iimin

Iimax − Iimin

, (20)

 Iimin 

Iimin = min{ fi(x, y)}. (21)

         
       

oi(x, y) =


fi(x, y) − Iimin

Iimax − Iimin


(S imax − S imin ) + S imin , (22)

 S imin  S imax     
       
         S imin 
0    S imin  S imax     
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f (x, y)   M × N     

F(u, v) =
M−1
x=0

N−1
y=0

exp

−2πix

u
M


exp

−2πiy

v
N


f (x, y),

(23)
 u, v     
  x  y   
     f (x, y) 
  |F(u, v)|2    
       
   

     
        
       
        

APS V =
1
i


i

|F|2i , (24)

 i      
  |F|2     

|F|2 = 1
N ∗ M

M−1
u=0

N−1
v=0

|F(u, v)|2. (25)
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