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Abstract

The paper aimed at improving the problem of color distortion, blur and underexposure, which
caused by absorption of water and light scattering in the underwater environment, and uneven
light caused by artificial illumination in the deep sea. According to the ideal of removing the color
distortion after the image blurring removal [1], a novel method of image enhancement has pro-
pose, combining multi-scale retinex (MSR) and color correction algorithm based on color histo-
gram quantization. The color correction algorithm based on color channel histogram was used to
adjust the image to improve problems of the low contrast, color attenuation, overall fuzzy, unclear
details and so on. The experimental results showed that the proposed method can effectively re-
duce the influence of color distortion and highlight the image details, so that the underwater color
image has better visual effect.
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TESFESARE. BEENEKBAEA RS, HIELHEREGEN R IER B[], A30R
H T —M% R ERetinex B yEAE T IEE B 7 FHELFEBERIEREERSAR/KT BEAEHELE,
B ERA T ETH0IF%H % R B Retinex &% (Multi-Scale Retinex, MSR). FRAETHOEER
FTEELKBERERERREREG, CABE/KTEGNLER. B3R, AN . 05 EHER
B, LRERRY, WIORHNAEERH KT BB RENEM, JCRIFHhRE 7 RE4, #KTF
FEBRGEEFEIFHIEIER.
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1. 518

1963 4 E. Land S5 A [2]32 H T NSRG53 P55 R0 00 JB e RO AR, B — B € 1 0 o PR T R B
——Retinex # i, Retinex /&N R, BRI RZ retina(#L M i) + cortex(J% /2 )—Retinex. (ffEF: 1 [7
— WA F5 AN [T 50 A7 AN FE R IR RS 25 A SR B R B AR RHEE IR . )40 248K, J. 0.
McCann #1 D. J. Jobson. Zia-Ur Rahman. G. A. Woodell &5 N7 N5 R4 & & T Retinex Hik, M
HLRE Retinex 5k (single scale retinex, SSR)uidt k2 R INACF141) Retinex 5y (multi-scale retinex,
MSR), & & RCH R (K 2 112 % Retinex 53 (multi-scale retinex with color restoration, MSRCR). &
T Retinex 77 CE R AR TR A RIGIGE R, ZEGIER . KT EME BLEAT S BUR AL EE S5 4 [3] .

T2 N[417E YCb Cr B 25 [ EUR (1) Y @i K Retinex HE4LHE/T UG58 . L H & T E N
5 BB B AR TP IR R, BOR R4F . Jung 55 A [S]43 HI2E T retinex BHE () & -1 25 bR [ B
R, SEIL T AR R BH 254 R B IR SR IN o B A KT RO 5 RN 2 5 T kAR A I S AR T I,
L5t N\ B # F Retinex Sk 55K T B4 . Joshi 45 A\ [6]48 F Retinex i#E4T 1 5256, M1 4i£Z R
JE Retinex BRI EITEN T 55, J&ENE, WK, WHELAK N5 FTRER. BTKEK
I e UG RT WL 45 T LL S R A B R R AT 732, KR BB 3 1 o . (Ha2dG 0
RORRAEBR, SM 28 N[71$H T —FiE T Retinex 50 R EE /K R BUG G5 5 1% Al A PR G #4459 YCb
Cr 825 [, 7 Y A Cr @i (i H] Retinex 532 . Fu & A [8]#H T 2T~ Retinex [FJEAN K R B I 5 B
AT K TG RGB (W M H 5] LAB (75 ], JFAXAE L B H] Retinex BEi 73 il /K F EIE
() SR FIR B . R, AW T7E I 4~6 UORARRIERE, FEIE T LR kb 3 — AN ER . Zhang 55 A[3]
FEHMITEY B T T KT BE I 5E 1) Retinex HEZE o ) F U2 8 5 2% A1 =30 € 9% 25 F T /K F BUR AR A
BUEIEIE, DMRAEA R L AR EAE 2 . BT T B s R .

AR T HET R OIS 2 R Retinex Hi%:(Multi-Scale Retinex, MSR), %M % HithidiE B 7
BB EAS IEBE T EMS,  DASGE /K N BUGOR ELFEAG . B RE. BEARBR . A0 ANTE T 58 )

2. MSR B 155 %
2.1. Retinex I8
Retinex B2 Ay, —MEZE MEIE s (x, y) WA EAPI D AR ER: SO EE R (x, y) TN E
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BEEEER) L(x, y), ANFICIIERGE I L, @ SR B U S EEANIR, 2 NP
FIEG, BB S 2EE L FEIME R FsRf. B:
S(xy)=R(xy)xL(xYy) (1)

Ht, s (x, y) MAKRESEMPUARBIK TEE, L(x, y) WK NS &, dug 7K NEGE
REPTREIL BB ATEH,  R(x, y) WK TYRE S &, g —IRER AR, L Retinex 2
WA BAGZ BK R R EE S, A MEERAMTHRSE 5 L(x, y), REBIRERTRYERIAR
FEFUE BRI & R, AU Ui AR ME L BREH FRC L /- Eisgm, KRR FEEMR B dug K~ B K
FEPET I S 3 B R, AT SEIK T BRI 58 . R A (1) L BOR #3316 R

log[R(x,y)]=1log[ S(xy)]-log[L(x,Y)] )
Hf, s(x,y) B8, BERPER(x,y),» TEFIE L(x,y)» L(x,y) L&KM, BHEH s (x,y) A4
FHTZ B BURIE M T, FTBL R (%, y) ATEAZRIR 9]

R(X, y):exp(log(l (x,y))-log(1(xy)*G(x, y))) (3)

Horr, *FREM, o (x,y) NEPi%, Jobson [10] [11JIEIE T & BB AT AN T AL S th i i i
ETHH IS L, AT AR A

G(xy)=4-e
Horr: c RREWE, ¢/, KEISEHERANME, c 8K, BESLKBDTE. ZEEER A
XA i, RO N IRAILBE R ¢ BT 5 0 B 1)
2.2. MSR H%

25 F TR, BT SSR BLEZ AR T RS S5 ¢, HE Bk €% SSR St MR AL FE 4 R 3R,
BUE K, BB/, (B E 2, BUE/NE, 9i39E L, (BTG RTR, 2 3 il R A B 45
Ko NuRtkh SSR FIEAE, Ti&, Joshon 25 \[12]7F SSR HykFLat 2 H T Multi-scale Retinex (MSR),
% RFZ Retinex (MSR) 52 2 X AR UEE ¢ T SSR ByAMIIIALAL &, HRIEHN:

R, (%)= > {05, (x,y) - log[ F ()5, (x.¥)] &

Hrfs k=1, 2. 3, FHIXRL Ry G B =ABIGIEIE: R (x,y) &% UK Retinex 115 k >R JHE 1E 1
SRS REHCN 3, o N T AN RPN RLRRUE o S H R ¢ 38R, 1 D =AM,
BERE RIS R R FLAYREM,  SCREBUT AR HH IHRANTT, SKBWI (P Retinex HIXZLEAF U Ext
HRUE Retinex SEHEAT IABCT I ILE AL, AL BRI A 2 ARG

3. BiB&IE

I 2 EK N RG] H MSR BEBTACEE, SRR I, AL Y EGIE I A R R 5T
SRR 7GR RO S SRR, HAZ PR A KT R R, RO SR R ROETEIE R E, &2
PR, miEsR O Fs al, DUAAELE KT BRGS0 BRI, AT it s
BETEEANIORIESRARE R, ek G, RIERGRER, - DuesK T E
B,

EHBRE TR EMHEMN T Ry G M B —HEPOM LK E LIRATIR, #E%, 8 Mt
B EAEVER Dy 0~255. 1 @A A — A ok o SEEDT B I o M RCR R R, T BB & IEiE
FRIA AR I B A7 AE R ORI B A B R R, BB EACRYER AL, R DU BT UIR AR ok 7 L,

DOI: 10.12677/csa.2018.81002 11 LRSS R


https://doi.org/10.12677/csa.2018.81002

HeFE 1% 95%fE N thsE 3, AKFEME AT 1% 95% 2 (8] (FR Z N IR BEIX o ARG XS 7K Rt g %
U I TE (R R X BEAT A AR E] o R R A BEIX K FEAR L3 558 SN Vinar N ILFTE SO Vs 1E
PG =318 SR L7 P A 0 5 3 T A TR DXV [V i, Vi o U = 3038 IR AR AR HEAT 2L SR

AR IR N[6]:
Vmin’ J (X’ y) <Vmin
255(J (X, Y)=Vain
I(X,Y)eg = (V ( _\2 ' ) Viin <3 (XY) <V (5)
Voo Vi <J(X,Y)

4. LWHER RS

N TR R R R, RSO T TR EDRIAR AN F K R B, FREECT EE RIS B
BB VYRR Fos AT i A R B AR AR AT IR . SE6FE T windows XP #:1E & 45, Matlab2012a # {4
V-4, Intel(R)Core(TM)i3-2100 CPU @ 3.10 GHz 3.09 GHz, 3.01 GB WAEHffFF &, SZIhss K, W&
NI BEFRAR SRR WL 1, ASCHIERRR S — iR BRI RS 2R & 55 DU I S B 15 2 R i R A oAt b
REFEARIDME T 3CHR 6 59k, DOlR R 00ME B0 S9ME LIS 4T i RS, (BRI ESE T GIMP 45
MBS RCR R E, W 1~ 4 Frs, AR SCHRES0 T HAh 5%,

Table 1. Quantitative comparison of Performance Indexes
F 1 MEEEREEHBLER

K% izt GIMP TCHR 6 455 W e RS
= E 7.7287 7.8368 7.554
YoM 126.4836 124.5484 114.0022
K5 1
SEYS R 12.1433 11.1690 13.6244
AT E] 0.959405 2.395568 1.062469
15 500 7.8396 7.7993 7.8287
¥ 125.9478 109.1369 112.1969
K5 2
SEYS 9.6542 7.4436 10.4722
AT E] 0.275929 0.678874 0.293558
IS8y 7.5940 7.5564 7.6792
YoM 126.3716 108.0253 115.0242
K% 3
SEYS 8.9370 7.8489 9.5444
JB AT ] 0.218463 0.505076 0.219531
15 500 7.9101 7.9120 7.8961
YoM 127.3860 121.4547 127.3860
K% 4
SEYS R 8.4212 10.1402 12.6042
AT E] 0.306714 0.747453 0.323097
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JRE GIMP &5 5

SCHR 6 Bk ARICE
Figure 1. Three kinds of enhancement algorithm result of the first underwater image
1 KTER 1 W =MEEEREERILE

SRk 6 Sk ARSCH

Figure 2. Three kinds of enhancement algorithm result of the second underwater image
2. K TEIR 2 M=MEEERAERLEER
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JRE GIMP &5 5

SCHik 6 Bk NS
Figure 3. Three kinds of enhancement algorithm result of the third underwater image
[ 3. K TE% 3 M=MEAIEEAERILE

Sk 6 Sk ARSCH

Figure 4. Three kinds of enhancement algorithm result of the forth underwater image
E 4. K TEG 4 W=MESEERER
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5. &

TR AE K TP AL SR I B SO, DAl BR B T N OB A ST, Btk 5, Bt
AN RS A 7K R RSAR I = KT A SCHR 1 — il 22 R Retinex S AN T (38 By B AL A
CRIERVEMS G RK T RGBT F%. it B EEZG WA DR LR . H%, KA
% U Retinex 532000 RHGEAT 208, R BRAATT . Hok, 26T 2t 18 B 77 BB AL B (R IE 5302
BEATHUORCIE, FRIRITE R SEIRARRWISE R, SR RO FRR T &R R E I, WAk T
SR, OREF T EARYE, JFHIAGMATIE ] 7RG (g ss. (AR, RXMINERBHEEREXR, &
FAESL PR N ] rh Bk — P A M e

E&WE

WA HRBIEESTIH (20166234) , = mHBkRA/EGIH (2015YD47) .
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