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Multi-Scale Random Sprays Retinex Based on Edge-Adaptive
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Abstract

The retinex method is a typical tone mapping algorithm for compressing images into narrow dynamic range
reflecting the color constancy and wide dynamic range properties of human vision. Among them, Random Sprays
Retinex(RSR) improves sampling noise and computation cost regardless of path. The conventional method of Light
Randon Spryas Retinex(LRSR) is proposed for color correction and brightness adjustment over RSR, but tends to
distort the original color by processing them in the RGB color space. In this paper, we proposed an adaptive
compensation algorithm for local area based on the conformal visual characteristics using multiple scales to reduce
noise and improve light intensity degradation. It preserves original colors and provides good tone rendition including
an adaptive gamma compensation function for gamma adjustment using visual system and a function for preserving

colors of the original image.
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Input = Getimage()

I = brightness(Input)

for all pixel i in I do
v = ChooseRandomNeighborIntensity(l,i)
C(i) = Max(v)

for all pixel i in / do

" _ (k@
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for all pixel i in I do
Crais ) = (€ k) (D)
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Fig. 1. Pseudo code of LRSR
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Fig. 3. Block diagram of the proposed algorithm
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1. Inputlmage = Getlmage()
2. I = brightness(Inputimage)
3. for all pixel i in I do
4 v = ChooseRandomNeighborintensity(l, i)
5. C(i) = Max(v)
6. for all pixel i in I do
ooy = LRred®
! e = e
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9 C oo D = (€ * Kriea) (0)
N . 1®
10. Oflex(l) = C*kﬂekaﬂex(i)
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Fig. 7. Pseudo code of SARSR
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as a function of adaptation luminance levels

f,(L,) =0.444+0.045In (L, +0.6034) (20)
v =1,(L,) 1)
Yo = F1 (L) 22)
Vadap =P 77 , p=08 (23)
L =1L, (24)



k)

lL-I

100 7] 22l WA AR Sl v A 2

(@ =3 ™ Fa
(a) Before processing

b =8 = ¢

(b) After processing
J% 9 MgXel Zol =8 MF H|n

Fig. 9. Adaptive gamma adjustment comparison

1.SSRSR,, = SARSR(Ly) = Oppop(i) = ——

— fori€ L,
¢ kfelx'kﬂex(l)

2. result =¥N_, w,SSRSR,-
3. result’ = SAGC(L) = pow(result, Yaqap)
4. I' = LowLevelEqualizer(result’,15)

32 10, AlZH Zot 2H| oAb ==

[=]

Fig. 10. Pseudo code of visual gamma adjustment

o] e

a8 102 35 AR oigh AQke AAAQ A
El FM& LERdTE 04 714 1~4% 3.1, 32004 Al
ézaﬂﬂ a‘ﬂﬂﬂ*e 5e

1A 87 e % P l@%

= W i*—'MXH *ﬁ“” HHE,
A A 7@*“77}11-4 Ad ARE 7T Labe
CIEO|M #F33E 4] 1143 MAAZ ZE A
A A} S Y3} Ao FAo A4E 5
sitke WS 7Igke 2 gk A gigoeltt. %t
v Ad 7 Ao vy A0 A ®BAato] 7
Forth webA & AEe L Aded AdEL A
o A AHE 7R o9 pAES HHT HAS
T A8 B A AERE AT F UES
ot A=(Chroma)= Ao EIES YERAH, 4
25AH (o, b) A 7= Uepd 5 ot

c=Va+ (25)

9 11@oA Zg 2AES 71& A 3% 5749
A Y& ojH Ao td =ZEV)S 3, 2, 1, 05,
-05 -1, 2, 302 ZAst 7 Ao g L3k

cHhe Adksta, A& om|Ae] L W3l thgk
c %ﬁ]r?—:_r*—z FARCE Ytk I8 11(b)E
Lyin® Cpuin® W3 FAE UERd T zolt, o]
ANE ESH L-‘4 wHsn| o FLsH c7h Wslehe
Aol opdg FAT = Aok &, L9 Wsks o
3]] C,] B:]g].-go] X3 ;Ho]x] _—r 7].& ul-/\l;‘q;ﬂ
HE Mgl HEE A BAS S A= A
o] WA 4 St} A Ik A BA
IXE L,,,° 155 ¥ Aeds 71E8n

BA HES Eojolsly, 1R F AfdE 7]ER
o B WA dlof gt

o3

11

ol

5 9
g 9



Journal of KIIT. Vol. 18, No. 1, pp. 93-105, Jan. 31, 2020. pISSN 1598-8619, eISSN 2093-7571 101

(@) A8 He{ufx|
(a) Experimental colors

% 27 S
o
(1) Red | c_gain
1— M (2) Green | c_gain
# (3) Blue | c_gain
= (4) Orange | c_gain
A (5) Pink | c_gain
1.009*x"0.7046
0“‘\““\“)("\“‘
0 1 2 3 4
L_gain
() Mokel A 2 B4
(b) Proposed color correction function
| il
a8 1. 1,2 ¢, 2 Bet 2
Fig. 11. Change relationship between Z,;, and c,,,

A 5o 9 gain CC,,,, 2 A (26), Q)T 2
o] 2dg 9t}

Lgain = Lout/Lin (26)
CCpyp =X Ly, a=1009,3=0.705 (27)

A71M o, e AY FAHCETE AR
YO8 §52 53] =28 Foltk
A= 12(a)—‘5 Lgm.n£ olg3 A ®A AnE,

2b)E cC, < ol4d A B AFRE RAZTH
o] %9 % —-}?— H| & 12} vlgst= A BAY A

$ £ AZEZ} 2 A% FEd 4 e} Hol
£ A4l gt :LEM 3y woﬂmvﬂ

o 24§ ATsiE 94
B a0 4,8 HHAAE »}Emm.

) cc

gain

T8 12 Byl e M 2 v gy

(@ L

‘gain

Fig. 12. Comparisons for color correction

1. for all channel ¢ i {a,b} do
2. Cfinar = ColorCompensation (CCyqin)

3. ResultImage = merge(L,yue, Qoue Pout)
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Fig. 13. Pseudo code of color correction
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