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# Char # Diesc. # [im. # Morm. i 7 | 6

area surface area of the object in square pixels sl7e log g trimlz) E()O':S
perim. perimeter of the outside boundary of the object size logy g trim () | v I_:L 3
major primary axis length of the best-fit ellipse (secondary axis length named mineor) gize log g fram ()
feret maximum Feret diameter within the object sire log g trimiz) Ol:l II— -6|- I- I'El' 247|'I| % % PCAE L=l 2* = [[H
fractal fractal dimension of object boundary size trimmlz) — o
| = JEERE EE:
s ot e =0Tl &%/ 1071e] 8=, = PCI-PCI00| % *E
skelarea surface area of skeleton in pixels size log g tremle)
= |. I.JK'II:I=|"'|.L | O:II
sire. circularity of the object — (4 « m # area)/perim 2 shape trim{mn) = 0 L =20 o 3 I E (=]
symetrieh bilateral horizontal symmetry index shape log g fram () TABLE [
L vmet riew ilateral vertical symmetry index sha 1 Friml Tor-10 PRINCIPAL COMPONENTS (# PC) OF THE 24 MORPHOLOGICAL CHARACTERISTICS, INCLUDING EACH COMPONENT’S EIGENVALUE (# EV), VARIATION
symetrie bilateral vertical symmetry inde ape OFp iz)
CONTRIBUTION (# CONTRL) AND CUMULATIVE CONTRIBUTION (# CUML.)
thickr thickness ratio shape | In{l+ frim(z))
elongation  aspect ratio of the object FYLeL o F AL shape logyg tremlz) ¥ PC B RO =Tok! B4 ECS FCH BOT pCa BECS FC10
[—
mear average grayscale value of all pixels within the object (maximum value named max) | texture trim{m) #EV 11.80 4.87 2.79 1.34 0.90 0.62 0.60 0.28 0.18 0.15
mode modal grey value (most frequently occurring gray value) lexture trim () # Contirth. (%) Il 49.15 2028  11.64 5.57 3.75 2,58 2.50 1 1R 0.76 0.6l
intden sum of grayscale values of all pixels within the object — area = mean texture log g trim(z) # Cuml. (%) 49.15 6943 8107 B6.64 9039 9297 9547 9665 9741 98.86
median median grayscale value within the object texture trimlx)
slope slope of the grey level normalized cumulative histogram fexture logyg trem(z) O=| Il o Al‘o 47 > A" I:I EI EE °_| E 247 X = x I‘l E
2 &7 4901 Hell 247HK] 5
range the range from min gray values o the max lexture trim () I_—_rl L oT o I_ 57 o, .7
Ol OF o ) | '6I- I |- orc
¥area percentage ol object’s surface area that 15 comprises holes texture | In{l + frimnlz)) s ALV 8 6-64 /0 — -|TI = I I- I-
stddev standard deviation of grayscale values lexiure trimiz)
o~ . .

skew skewness of the grayscale histogram texture trimlz) PC]NPC4D|_I- K A |eOnSO'” = JUI-!J_'—/ GGp StOt'SUCQ
kurt kurtosis of the gravscale histogram fexture trim(a) pS S o) Xl A= | _ll- = |- |- |- il =P.X

: "‘ = MAESH ] =5 AlLret 21t K=57} LI2 £ ESHC
meanpas balance of pixel intensity distribution — (max — mean)/range lexture trim () O| = - H=

=& |'E 57|'I| oo=IE|-|§ —TT

o coefficient of variation of the grayscale histogram — (sfddev fmean) « 100 lexiure trirm (%)
5T relative standard deviation of grayscale histogram — (stddev /range) = 100 lexiure trimi{x)
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Marine Snow Estimator(MSE) ...
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TABLE V
IMPACT OF DIFFERENT TRAINING APPROACHES

Training Strategy PSNR (1) SSIM (T)  UIQM (1)

Jomt Training 166678 (0.3807 27843

wo-5Stage Tramming 16,8126 0.3942 29262

The hest performance i highlighted in Daodd,

TABLE VI
EFFECT OF THE MSAE MoODuLE 18 MSE

MSAE | PSNR (1)  SS5IM {7y UIQM (1)

X 16.2518 (L3019 2. 1813

v 16.81.26 0.3942 2.9262

20H|O| X]|



Index Method PSNR (1) SSIM (T) | UIQM (1)

Underwater Image Enhancement Methods

H." xl u I_ q n1 7I_ II E (a) UGAN [28] 16.0579 0.3734 2.8037
Bk = | Al S Aq; (b) | Water-Net [15] | 16,6403 0.3801 28453
(c) | FURE-GAN [16] | 150476 03643 2.8994
7|& =& O|O[X] 7§ ' '
(d NU2Net [29] 16.3847 0.3687 27915
(e) | U-shape [30] | 16278 0.3794 7 8328
(f) | DM_underwater [31] | 16.1499 0.3850 27278
PSNR%'OL-I Olnlxljl_ 7)HJJ_-C',I-_|. ML |- Olnlxl L (g) PA-DilT [32] 15,9074 0.3694 28414
o m|Al Cho 2 OfL} H| A 8K N
o () DnCNN [33] 16.4263 0.3579 25385
SSIM:0|0|X|e| L+ Xx-&2hAZF0| MEFt ® | vonpy | iesees  ossis | 2783
AOfL} H| 28X &= MA o | paNeps | 16413 03770 26913
(k) | MPRNe [36] | 164392 0.3622 2.5169
UIQM—JF% Ol [ I Xl 9_| A—Il-“ck)I-Al_-I Do:| EEH Hl% L (1) Restormer [37] 16,4900 036249 2.5524
Z=olXMo g It Desnowing Methods
&F (m) DesnowNel [38] 16,4638 (.3612 25484
(n) HDCW-Net [39] 16,5798 (.3831 2.7145
PON R (T) SSIM {T ' dhel Ao HA S () |  DDMSNet[40] | 16,6209 (.3847 .1 5303
' - - (p) TKL [41] 16,3744 (.3699 2.5974
() | TransWeather [42] | 16,5253 0.3721 2.7834 214|0]X|
16,8126 0.3942 2.9262 ——
8 MSADIff (Ours) 168126 03942 2.9262 |
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