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Two-stage dust-degraded image enhancement algorithm

WEI Yun, LU Keke', DING Yuan, YIN Jie, and WU Kaijun

(School of Electronics and Information Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: To address the issues of color bias, low contrast and poor visibility in dust-degraded images, a two-
stage dust-degraded image enhancement algorithm is proposed. The algorithm comprises a dust-degraded image
color correction algorithm and a residual fusion-based haze removal network. In the first stage, a weighted gray-
world theory based on image saturation in the Lab color space is proposed for color correction, effectively
addressing the color bias issue in dust-degraded image. In the second stage, a residual fusion-based dust and haze
removal network is designed to enhance the contrast and clarity of the images. The experimental results show that
the algorithm can effectively remove color bias and enhance the visibility of image details while improving image
contrast. Compared to the best results from the comparative experiments, the proposed algorithm improves PSNR
and SSIM by 2.338 0% and 3.066 2%, respectively.

Key words: dust-degraded image; image enhancement; weighted gray-world theory; color correction;
residual fusion
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Method NIQE Mean Standard Deviation Mean Gradient
Park™ 53212 64.163 6 73.159 0
CLAHE"™ 55386 73.771 1 117.216 5
MSRCRY 55602 14.459 4 324913
TOENet" 55615 59.260 2 81.418 0
ChaIR™ 55217 69.325 6 195.710 8
FFA-Net™ 54416 73.664 5 158.153 8
AT 43223 78.060 3 181.162 3

TESETIRRE 2 S (%%, TOENet o] LAIHEBRH

Sybbh—m b R UG AR, HHAMK; CHalR
SR A B B S Vb 2 [ ol PRGN B R R B, H I
PEE O ZE, MEREZE, BARAITT
A FFA-Net 4082 JE B it B 22 . A
TR ) H R B B STV A R R R, ARG
FIEMI SR B —% . MBI TIRE S S WEE,
ASCHEIELE NIQE MU iR, HAREPIBEEE
ik F CHaIR 7%, {HEE 8 ] LLE H BT CHalR
SRR AR B ) R B O 3K K AR 3B 1 Ak
K, AR R A R

ZE LRI, ARSCEE AT DARE b RS IE SR A
U B 10 R, Pk 2 I AF & IS 37 e B

BT EEEE SR =, EUR A 4B S i mT, AHEE T H
T EEAE B STV R g s R IH R I R 4
223 HixwmmaE

o e R B R R, AR 2 B
BETREMA AT LRSS 3 Pk TIRE %
S E LT IR . 7E 10 000 5KA RV R B A1
4L L IZE 100 4> epoch, g 5% H Il SR 8] F1 2
BEa R, Wk 3 Prn. WNRPATLLVE AR SCEE
FrAe 2 i K T Hofhoet bR ARk, U0 Fri ke R
E AR B85 5 P RIS, Y AR (0 T ) 19 2 A 1T

*3 FIAREELRER

Method Training Time/min Total Parameters
TOENet"” 3980 202 526
ChalR"” 32 000 15017 001
FFA-Net"”! 8 060 4455913
A5 3240 3470 822
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TNESHA TR IE, SR JE A R FE 2% 21 5 k48 7
KRS I L R B, A& B & b R BE
JoT BRI iR 5 o > SRR Mg wi b AR MR . Aok
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LG & b B BRI Rt T E G R 5 &
BRiZg; SEITT SR 2 BOACR VD BRI E R BT
IR, ST % 3 W AR BRI A I
NITE RS E BN 2 BN, TT% 1. J5
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B BD AR YR BV Rh S 06 € E AN & 9 B
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A 1
WL L
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b. HEL o HE2 A HRE3 e KJriE L Clear
Bl &R A G 0 8 fah s i i 14 Ll 1

a. Hazy

x4 GHEGEMSIBESLLRER

kS PSNR/dB SSIM
ES! 29.444 7 0.8615
T2 27.879 8 0.6192
&3 28.000 4 0.733 4
ATk 30.569 8 0.921 0

GEMAERSER, THE 1 SREEEHE
m'“ﬁﬁ%w%mﬂ%Mﬁ ER T, B
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HEAT A TE S BB A% TR AL B i €20 ) R, ik i
FREMAMEZENS IR HE2 BoREEN
VoA B R UG AT B AR IE BV BRAR W] DL vb 2R
B S PG ol I 8, (L2 2 B 56 RGN EL B i
BT FEE (I R S AR A v, RIAEEFRREmMA IR TE L
B RR 2806 T PG BN . X LR R4 T, TR 3
TN A 5 5 B S I 1 19 4 DR 4 S PR 45 1
DU~ TETEEAS S, A7 R il ) R BSR4
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WM N EUG R EE R, WNERMCREEEE
B Rk, ASCEBIERIEZ EREG ST
BT IRZERA A5 LR AR, JHE T KB+
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LTS 1 HE 2 S 3 o alfte 3.821 0%.
9.648 5% F1 9.176 2%, SSIM % 5l $2 & 6.906 5%
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— 3 B E A e A
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WE Y 63270
E X 53202
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Mean Gradient
152.013 5

Mean Standard Deviation
74.365 6
36.448 7
45,1224
78.060 3

181.162 3
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