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b mDice 92.65 80.54 90.01 94.85 90.56 82.74 88.56

et++

d mDice 90.22 76.25 85.11 92.05 84.62 76.95 84.2
¢’ [ M

mloU 82.88 61.55 75.4 85.02 74.55 63.35 73.79

/ UNet
mDice 90.95 76.44 86.15 92.11 85.55 78.02 84.87
mloU 87.55 70.88 80.45 88.64 79.2 69.85 79.43
Swin-Unet

mDice 93.42 83.25 89.22 94.33 88.58 82 88.47

PIDNet
n n n n n mDice 93.88 85.05 89.44 94.95 89.44 82.88 89.27
STSH-Net mloU 91.35 72.95 84.75 92.44 84.33 75.21 83.51
Image Ground truth STSH-Net (Our) TransUNet Deeplabv3+
(Our) mDice 96.12 84.99 92.05 96.35 91.85 86.12 91.25

IMG 1

IMG 2

IMG 3

IMG 4

IMG 5

PSPNet UNet++ UNet Swin-Unet PIDNet

tRIRB [EREIRAR R BFAHE S IHNAR D RS RIRCREART 24
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ﬁﬂ: 2=|= %1 HRZGSEEREFARNSHETransformerS(ESREHMLE ~
SRR G RIRSASER ARIA SR AX k:

IR F AR ERR A £ 8E

Ground truth & Estimated phase(original)

Phase 0 96.10% 1.00% 0.60% 0.60% 0.80% 0.90%

Phase 1 6.50%  89.00%  2.00% 1.00% 1.00% 0.50%

Estimated phase _- Phase 2 8.20% 1.50% 87.50% 1.50% 0.80% 0.50%
(origms) Phase 3 11.40%  0.80% 1.80% 83.50% 1.50% 1.00%

Phase 4 7.20% 0.50% 0.60% 120%  88.00%  2.50%

Estimated phase Phase 5 6.00% 0.50% 0.50% 0.50% 2.00%  90.50%
(postprocessing)

RIRA IEEEFHIERARBM ERRBIER R EA R FAMEFUR BN (F5HLL)
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X e

Image Step 1
Image Step 1 Step 2

Step 3 Step 4 Seg
Step 3 Step 4 STSH-Net Seg Result

IRz RAE R NIRA R E RS R E AT 4L FAGMIEERENGBAIIERETRE



HRERT1 1eses

o HYERRFAPRBBEIFEARIRL. SHSHELRECHEERSFZUER
oA el T —METFRZEMREBEESAE Transformer Z4ESSRENRILS
—— STSH-Net

EEABELE, eIFRIEEET H-VSS 5 TC-ConvLSTM KR S22
9, M7 IH<BRIFER S ERRNBEBRE.

1) EEIRESHH: FHAREZETES 692 flBE. 1 20 ks
IMERNKIUREMISIE X T EIZHREEE | 1B T MISTHRESRE. SHHA
R FNEIRA ENZA;

2) MEWIGFRISIEH—EFRP: BETF STSH-Net EEEFARRES
KFARGFRFPEMLERSAIREEE.

27



N

tH 5% 45 BB 2 aFosesnsmsamigaismsemsiie g d

XI'AN JIAOTONG UNIVERSITY

SESFRUSRIFES R

: } 3 A
i 1 ®fl-_fo_q(1")

LTI RS B TR

1 2
doea(l) x ‘\I{_l + cos” @)

= 1
ﬁl#!f[ﬂii!ﬁﬁ’ﬁ}

p[f)
D(x) =Io d( 12

Eﬂ%ﬁﬁ?ﬁ*“ﬁﬂﬂﬁiﬁ:lm
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Expert 0: £ 5 &% W0 ]

[[Expen LEESEW |
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[ Expen3: FEEHWS |
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\[ Expen 5: EXSH Ws ]}

EFME (1x6)
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e
1% E1R JR 46 1 DehazeNet
AOD-Net EPDN FFA-Net MSBDN RIDCP
Methods PSNR 1 SSIM 1 NIQE | RI 1 VIt
DCP (CVPR 2009) 18.45 0.762 3.512 0.921 0.754
DehazeNet (TIP 2016) 22.18 0.824 3.105 0.935 0.789
AOD-Net (ICCV 2017) 20.55 0.813 3.224 0.93 0.762
EPDN (CVPR 2019) 23.46 0.865 2.956 0.941 0.815
FFA-Net (AAAI 2020) 27.85 0.942 2.518 0.962 0.882
MSBDN (CVPR 2020) 26.98 0.935 2.645 0.958 0.872
RIDCP (CVPR 2023) 28.15 0.945 2.412 0.955 0.875
MixDehazeNet (CVPR 2024) 28.56 0.952 2.385 0.959 0.878
Yun-Trans (Proposed) 28.92 0.846 2.305 0.931 0.885
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HEEG

G

DCP

:L

DehazeNet

Our
AOD-Net EPDN FFA-Net MSBDN RIDCP

Methods PSNR 1 SSIM 1 NIQE | RIt \%28)
DCP (CVPR 2009) 16.83 0.709 3.807 0.908 0.733
DehazeNet (TIP 2016) 20.76 0.785 3.479 0.924 0.767
AOD-Net (ICCV 2017) 19.34 0.762 3.574 0.918 0.745
EPDN (CVPR 2019) 21.81 0.829 3.186 0.933 0.798
FFA-Net (AAAI 2020) 26.18 0.919 2.705 0.953 0.859
MSBDN (CVPR 2020) 2543 0.909 2.829 0.949 0.848
RIDCP (CVPR 2023) 26.70 0.925 2.614 0.945 0.86
MixDehazeNet (CVPR 2024) 27.36 0.885 2.571 0.954 0.868
Yun-Trans (Proposed) 27.52 0.935 2.485 0.935 0.878
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JFs G

Our

DCP DehazeNet
AOD-Net EPDN FFA-Net MSBDN RIDCP

Methods PSNR 1 SSIM 1 NIQE | RI 1 VI 1
DCP (CVPR 2009) 15.2 0.655 4.102 0.895 0.712
DehazeNet (TIP 2016) 19.34 0.745 3.853 0.912 0.745
AOD-Net (ICCV 2017) 18.12 0.71 3.923 0.905 0.728
EPDN (CVPR 2019) 20.15 0.792 3.415 0.925 0.78
FFA-Net (AAAI 2020) 24.5 0.895 2.892 0.945 0.835
MSBDN (CVPR 2020) 23.88 0.882 3.012 0.94 0.823
RIDCP (CVPR 2023) 25.25 0.905 2.815 0.935 0.845
MixDehazeNet (CVPR 2024) 26.15 0918 2.756 0.948 0.858
Yun-Trans (Proposed) 25.80 0.925 3.032 0.938 0.868
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£
HE
H
% E1% JiR a5 & Our DER DehazeNet
AOD-Net EPDN FFA-Net MSBDN RIDCP
Methods PSNR 1 SSIM 1 NIQE | RI 1 VIt
DCP (CVPR 2009) 13.67 0.584 4.654 0.874 0.668
DehazeNet (TIP 2016) 17.85 0.686 4.303 0.898 0.715
AOD-Net (ICCV 2017) 16.78 0.653 4418 0.889 0.693
EPDN (CVPR 2019) 19.30 0.739 3.773 0.914 0.748
FFA-Net (AAAI 2020) 22.31 0.842 3.228 0.934 0.835
MSBDN (CVPR 2020) 21.77 0.859 3.369 0.928 0.784
RIDCP (CVPR 2023) 23.22 0.874 3.013 0.932 0.815
MixDehazeNet (CVPR 2024) 24.00 0.879 3.003 0.942 0.828

Yun-Trans (Proposed) 24.18 0.862 3.012 0.945 0.845 33




1% E1R R E & Our DehazeNet
AOD-Net EPDN FFA-Net RIDCP
Methods PSNR 1 SSIM 1 NIQE | RI T VIt
DCP (CVPR 2009) 12.13 0.512 5.205 0.853 0.623
DehazeNet (TIP 2016) 16.25 0.626 4.753 0.883 0.685
AOD-Net (ICCV 2017) 15.43 0.595 4913 0.872 0.651
EPDN (CVPR 2019) 17.85 0.685 4.125 0.895 0.715
FFA-Net (AAAI 2020) 20.12 0.785 3.564 0.915 0.764
MSBDN (CVPR 2020) 19.65 0.835 3.725 0.916 0.745
RIDCP (CVPR 2023) 21.15 0.842 3.210 0.928 0.785
MixDehazeNet (CVPR 2024) 21.85 0.840 3.250 0.935 0.798
Yun-Trans (Proposed) 22.45 0.768 3.157 0.948 0.815
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Ima D- A- BD Deha Deha
ex P zeNet DN (0) 4
ge Ne Net N zeNet ze

mlo 78.5 72.1 80. 83.1 829 85.8
81.23 82.4 86.12 86.35
U 8 5 55 4 5 3

mDi 88.8 84.2 89. 90.2 90.8 90.6 92.5
89.58 92.85 92.95
ce 7 4 14 5 5 5 6

mlo 68.2 754 75. 785 812 80.9 82.5
76.89 83.85 83.10
U 4 3 25 4 7 8 8

mDi 79.5 85.6 85. 87.8 89.5 89.2 90.4
86.44 91.25 90.80
ce 3 6 16 4 9 2 3

mlo 52.4 66.8 67. 704 75.6 74.8 78.2
68.52 79.55 80.43
U 5 7 23 5 2 3 5

mDi 66.8 79.5 79. 82.1 85.4 849 87.6
80.66 88.52 89.16
ce 3 3 8 4 3 3 1

mlo 44.0 60.5 61. 65.0 70.7 69.6 74.3
62.71 76.65 76.50
U 6 6 34 1 3 9 4

mDi 59.0 74.7 75. 779 81.8 81.2 85.0
76.13 86.23 87.20
ce 6 1 03 1 5 2 5

mlo 35.6 542 55. 59.5 65.8 645 70.5
56.89 72.84 74.15
U 6 5 45 7 3 4 8

mDi 51.2 69.8 70. 73.6 782 77.5 824
71.53 0 9 83.94 84.88

Image Ground truth STSH-Net (Our) TransUNet Deeplabv3+ Image Ground truth STSH-Net (Our) TransUNet Deeplabv3+

; r F fﬂ: 35
PSPNet UNet UNet Swin-Unet PIDNet PSPNet UNet UNet Swin-Unet PIDNet * n § %l £ ﬁ%] m eg Hg—n i
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Il R3S IE S M B fHE

I3 35 EEas s an EHIXIEEA SCI64H P{E
(clinical metrics) (¥ TRHENE/ 8L (Yun-TransE§EE) PRI Ea s34 (EBEM)
e ARE 8 ~ 17 min < 0.05 min HiR "B X, = < 0.001
FHLERTE (R 13 min) (GEFRPRYBERR) RpZetf '
Hin HEEY 3~11&% 0x ERFSISIRE, PRERER )
PREESNER (728 6 IR) (REEERER) 55 HEP}—LB_L
EFRERERERT 69 ~ 230 s K12 TERFEMERRTEC, BAFEA < 0.05
(FoRaAdiE)) (FPfi727 141 s) . =EEREER '
TR s <10 ms EF ABR30msERANEIE, ]
FARIMAZEIR R 7o WIEE=) (SER e FiRES
HFRAWNFARNERARMFRIZRIGRIT BREE
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E“% IediYun-Transformer&iZ5 5L EEREEZS SRS,
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EXNEFFHE, BERAT

Wl

1) BXEHE, CSEIHRAPIREL. 95
FARBESHIES
2) ERKRER, BXEEA 7ITENMRIRGGEE, AEEEE

BEFARRIRE 7 T RN ORIESIRICHRR.

H
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BiZigit: BRSBEEEXDITEERK, EHE

ImPRIR)RE A X &SR SRR «
1) ¥ A: KREMRERSIE
2) 5 B: RIRUEENINERZEE

3) 75 C: 555B5EIEEN

4) & D: EFREESINETIN

BiMRF-ADS (BT WH GRUXKENY 5 BENETIHEL)
HEBRAERER
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i 55 4% ER 3 mmsmhuotsiEra SRmm Smes

H?ﬂl“??ﬁssﬂiﬂ'inhun%ﬂgé%' EREENN G RBET S IERENTLL

HkAER ALT (EFBﬁgr_m;ﬁ %
CFEEALRE) PR (drift Rate > 5px)
SIFT +LK Optical Flow 25.12%+13.5 31.28 72.4%
Standard PADM 12.30+4.83 13.56 38.6%
RAFT (deep learning) 9.10x4.56 10.21 24.5%
SuperPoint+SuperGlue 7.50+3.46 8.12 16.8%
BiMRF-ADS (ours) 2.15+0.97 1.95 2.8%

DALT: FHEMIRE, HERELRSEXNEZENGRRER, HE\ELMAE

@ FB Error: [FRE—EMIRZE, BEIEEMKRERER—BIRFXNLLEFREEEL
HiEM, #S/hHiEE,

@ RFE (Drift Rate > 5px): KIMERERGLE, FEEMRERLMNERT 5 RERNEL
EEl, BB AR BN ER BBt /) 5%

Initial Img Movement Img

Ground Truth Standard PADM

SIFT + LK Optical Flow RAFT

SuperPoint + SuperGlue BiMRF-ADS
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XI'AN JIAOTONG UNIVERSITY

AR SEH AR BRI EBE WEFEN 2RSS
= WEMZE  (drift rate>5px)  (ms/frame) (1-10)
SIFT + LK Optical Flow  14.82+6.35 1845 68.4% 423 3.5
Standard PADM 9.24+4.12 11.30 45.2% 18.5 5.2
RAFT (deep learning) 5.67+2.89 6.12 22.1% 115.7 7.8
sl s pletenilne SuperPoint + SuperGlue ~ 3.92+ 1.75 4.05 12.8% 180.4 8.5
Sl it i PADY] BiMRF-ADS (ours) 2.15£0.85 1.88 3.4% 75.5 9.6
SIFT + LK Optical Flow RAFT 40

SuperPoint + SuperGlue BiMRF-ADS
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FEER= ARSI XIIEN ER B RNIBIRERER S EEEXILL

Y TR RiRE ﬁﬁ@"m BBE

(drift rate > Spx)
SIFT +LK Optical Flow 22.40+12.1 28.58 66.7%
sl - B AR Standard PADM 14.10£5.64 15.81 47.3%
it Movement lng RAFT(deep Learning) 8.451+4.22 9.34 21.9%
R S SuperPoint + SuperGlue 6.80+£3.17 7.23 13.5%

SIFT + LK Optical Flow RAFT
BiMRF-ADS BiMRF-ADS (OLII'S) 280i 1.13 2.45 4.1% 41

SuperPoint + SuperGlue
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XI'AN JIAOTONG UNIVERSITY

PEIEACR GBS SRR P11 BEIKER

AR = G ES 4= (recovery Rate)
SIFT + LK Optical Flow  28.60+154  N/A N/A 15.2%
Standard PADM 18.25+8.90 N/A N/A 35.5%
RAFT 10.50£5.20 N/A N/A 62.0%
T e SuperPoint + SuperGlue 8.20%4.10 N/A N/A 58.4%
S SRl BiMRF-ADS (ours) 3.101.25 96.4% 0.94 84.2%
SIFT + LK Optical Flow RAFT 42

SuperPoint + SuperGlue BiMRF-ADS
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Medical
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