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/ 01 Retinex Theory

>  What’s the Retinex Theory

Retinex = Retina + Cortex

Both the eye and the brain are involved in the Image processing.

—— If we just use the eye,

—— But actually we use both the eye and the brain

Y
..2

* Land, Edwin H., and John McCann. "Lightness and retinex theory." JOSA 61.1 (1971): 1-11.
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02 Retinex Algorithm

> Retinex Algorithm

Weber-Fechner’s law Landl| A|ZtA 2 E

A

#zs S =klogl

+ (X, y) =R (X, y)x Li(X,y)

B | © d(éopedia.co.kr
Ixraea =T

* Jobson, Daniel J., Zia-ur Rahman, and Glenn Woodell. "A multiscale retinex for bridging the gap between color images and the human observation of scenes." Image Processing, IEEE Transactions on 6.7 (1997): 965-976.
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02 Retinex Algorithm

> Single-Scale Retinex (SSR)

I Ii(X’Y)I

l_j
(@)
(=]

)

v

+
@

F(X,Y)

v

R, =10g1,(x,y) ~10g(F (x, Y)*1,(x y)) L i-ncobor (123

F(x,y) : Surround function
R.(X,y) : Retinex output

* Jobson, Daniel J., Zia-ur Rahman, and Glenn Woodell. "A multiscale retinex for bridging the gap between color images and the human observation of scenes." Image Processing, IEEE Transactions on 6.7 (1997): 965-976.
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02 Retinex Algorithm

> Surround Function

l |i(X,Y)|

9 Log SSR

F(x,y)
» Surround function by E.Land’86 (Inverse square spatial surround)  Surround function by Hurlbert'89(Gaussian)
1 2
2
2 2 —nAncC
1+(r+c%) F(x,y)=¢€
r=yx*+y’

¢ :Surround space Constant

v

)

F(Xy)=

* Jobson, Daniel J., Zia-ur Rahman, and Glenn Woodell. "A multiscale retinex for bridging the gap between color images and the human observation of scenes." Image Processing, IEEE Transactions on 6.7 (1997): 965-976.
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02 Retinex Algorithm | - |
I »| Log n :

> Multi-Scale Retinex (MSR) & MSR with Color Restoration (MSRCR) i ?}—' Log j— SSR'!

|

[

;-------------------------------------------------I-VI-S-R--.: F(x,y) —*
LG Y) ST
1
i —_— :
: »| Log :
: — W, !
: o) :
* > 1
R — CO— :
|
! Vo + N
! > e )\ Gain/
1 x » X L > ) »( X MSRCR
! R (%, y) —> 2 > ) C)
! W ' :
1 R 1
: 1 * | o X :
! F, (X, Y) > | O/ !
1
: a CRF '
' () A |
|
i »| CR !
1



02 Retinex Algorithm

> Multi-Scale Retinex (MSR) & MSR with Color Restoration (MSRCR)

—t
Ft'
N N
Ruse, = 2 WaRys 2 W, =
n= n=
Output
image image
Weighted
Large Sum
Gaussian Single-scale Retinex
filtering model
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02 Retinex Algorithm

5 MSRCR

Ci(xy)= ﬂ{log[ali(x, y)1- log{i 1 (X, y)}}

S . Gain Constant
a . Controls the strength of non - linearity

Rusrer, (X, Y) = GIC; (X, ¥) * Rysr (X, y) +D]

G : Gain Constant
b : Gain Offset value
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03 Experiment Results

> Backlight Compensation

sigma = 250 Gamma = 2.2
SSR Gamma Correction

sigma =15, 80, 250 o sigma =15, 80, 250
G=130,b=1 G=130,b=1
MSR MSRCR MMSRCR
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4 03 Experiment Results

> Backlight Compensation

Gamma =2.2 .
SSR Gamma Correction

: P ,—’> o
sigma =15, 80, 250 sigma =15, 80, 250 sigma =80, 250
G=130,b=1 G=130,b=1

MSR MSRCR MMSRCR
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SSR Gamma Correction MSRCR MMSRCR
sigma = 250 sigma =15, 80, 250 Gamma = 2.2 sigma =15, 80, 250 sigma =80, 250

G =200, b = -20, a=100, p=40 G =200,b=30
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/ 04 Conclusion

v SSR ELCH= MSR, MSRCRS| 450| G £88 29I,
v NE| SN e 28]

v MAZEEHES

[ot

= A2 = 0.

http://dragon.larc.nasa.gov/retinex/pao/news/
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