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Continual Test - Time Adaptation for Single Image Defocus

Deblurring via Causal Siamese Networks
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Algorithm 1: CauSiam algorithm for SIDD )
. ‘ € during CTTA.
Cau S I a-m Input: A source SIDD model F; for time step t, the
, = ~ 4 current single test (Sa,mple a:iest; |
p—4 = ~ - 4 Pyl ne hyper-parameters (e.g., iteration number K).
b t D a ﬂ g, LI :3 w \-I (S I D D) l P S % O’ A :_O_B_‘]_: u 3 \I Output: Adapted prediction y,,can; updated online
~ model Fy; updated offline model F¢.
. n = . 1 for =1 to K do
u S I am CTTA ( .I ,\I /‘i Y /1 5 Z ) : g ,:': :n W /1 'q (p ,i /~ ,i .B. a Ll.l P + u,l X 2 Integrate causality-driven semantic prior's into the
source SIDD model to generate the online model
\ n~ Fe and the offline model F¢. Initialize these
V4 O’ Q D WZ )l h N WZ) Y /1 A t l /‘I O models using the source SIDD model F;
z 3 Augment the test sample and obtain the averaged
0 CSPI¢ © X x ). M VLM U ' VGSE ( ©A Bauation (2" e e
u * a " - T - v -] l 4 Update the oniine model Fy using the consistency
~ r==- ’ loss in Equation (4);
) > C A ( e T ) l |— % e X m 3 O, t \J ‘ :_O_B_\]_:-I- ‘ I O’ 5 Upda!:e the ofﬂine. model ].-_5 by exponential
- T moving average in Equation (5).
\ 6 end ) )

Time | t — Input 'DPDNet-S IFANet Restormer DRBNet NRKNet P2IKT | Input Input SOllICC On_ly +COTT A +W-COHMM
I
Method DPDD RealDOF LFDOF RTF Average E . .
ero PSNR SSIM | PSNR SSIM | PSNR  SSIM | PSNR  SSIM |PSNR1 SSIM1 |2 ! )
e :+CauSiam +CauSiam +CauSiam +CauSiam +CauSiam +CauSiam - t
Ren et al. (Ren et al. 2020) 23.686  0.725 | 22.259 0.629 | 25.459 0.765 | 23.728 0.751 | 25.078 0.753 |3 ! 5 GT  +TENT-omline*  +SAR  +CaySiam(Ours)
SRTTA (Deng et al. 2023) 24.442 0.735 | 22.376 0.640 | 24.739 0.757 | 23.990 0.740 | 24.559 0.748 !
Chi et al. (Chi et al. 2021) 24.166 0.731 | 22.244 0.638 | 24.993 0.757 | 23.556 0.718 | 24.727 0.747 : L L L
GGKMNet (Quan et al. 2024) 26.039 0.806 | 24.942 0.763 | — — | 25895 0.827 | — —  DPDNet-S_IFANet  Restormer DRBNet NRKNet PIKT Inut s ofl {- -
GGKMNet! (Quan et al. 2024) 26.272  0.810 | 25.355 0.770 | — — 26012 0846 | — - | p ource + CoTTA _ +TENT-continua
DPDNet-S (Abuolaim and Brown 2020)| 24.648  0.758 | 23.254 0.686 | 24.810 0.768 | 23.578 0.757 | 24.676 0.762 |5
+ CoTTA (Wang et al. 2022a) 24.633  0.754 | 22.439 0.650 | 22.746 0.727 | 21.583 0.685 | 22.863 0.724 |Q - 5
y— ! +CauSi +CausSi +CausSi +CausSi +CausSi
+ TENT-continual (Wang et al. 2021) | 24.590 0.758 | 23.083 0.685 | 18.002 0.693 | 11.013 0.549 | 18.690 0.695 |5 | DU SV R SRS S ma (O et PR e
+ TENT-online* (Wang et al. 2021) | 24.590 0.758 | 23.240 0.686 | 19.244 0.715 | 23.569 0.757 |20.047 0.718 |& ! 3
+ SAR (Niu et al. 2023) 24.646 0.758 | 23.248 0.686 | 24.663 0.768 | 23.366 0.758 | 24.548 0.762 ; ~ \
+ CauSiam(Ours) 24.862 0.759 23.713 0.687 |25.617 0.778 |24.399 0.785 25.412 0.774 '
Ours Gains +0.214 +0.001 | 4+0.459 +0.001|+0.807 +0.010[+0.821 +0.028 | +0.736 +0.012 , DEDNetS _IEANet Restormer DRBNet NRKNet BIKT o s
| ] = pu ource + CoTTA
IFANet (Lee et al. 2021) 25.364 0.788 | 24.707 0.748 | 26.107 0.816 | 24.926 0.821 | 25.932 0.810 ! T TN i
+ CoTTA (Wang et al. 2022a) 25.704 0.795 | 25102 0.758 | 26434 0.821 | 25480 0.825 |26.270 0.815 |& : g3 4R TTTTn ,
+ TENT-continual (Wang et al. 2021) |25.313 0.78% | 24.672 0.749 | 21.420 0.746 | 17.211 0.597 | 21.839 0.746 |X | +CauSiam +CauSiam +CauSiam +CauSiam +CauSiam +CauSiam | Ty
+ TENT-online* (Wang et al. 2021) | 25.313 0.788 | 24.685 0.748 | 22.090 0.739 | 24.899 0.821 |22.590 0.746 |5 . )
+ SAR (Niu et al. 2023) 25.363 0.788 | 24.707 0.748 | 26.077 0.816 | 24.888 0.821 | 25.907 0.810 : 2
+ CauSiam(Ours) 25.756 0.795 25.204 0.762 |26.661 0.825 |25.804 0.837 26.478 0.819 : =
Ours Gains 4+0.392 40.007| 40.497 +0.014| 4+0.554 +0.008|+0.878 +0.016|+0.546 +0.009
DRBNet (Ruan et al. 2022) 25722 0.791 | 25.743 0.770 | 27.737 0.836 | 26.221 0.853 | 27.409 0.829 T L R e e B s
+ CoTTA (Wang et al. 2022a) 25.754 0.793 | 25.864 0.773 | 27.795 0.835 | 26.121 0.837 | 27.464 0.828 i
+ TENT-continual (Wang et al. 2021) |24.241 0.757 | 22.247 0.696 | 26.258 0.809 | 25.606 0.846 | 25.836 0.799 . |
+ TENT-online* (Wang et al. 2021) | 24.241 0.757 | 23.117 0.711 | 26.206 0.813 | 25.711 0.840 | 25.846 0.803 -
+ SAR (Niu et al. 2023) 24237 0.757 | 22.200 0.695 | 26.117 0.807 | 25.484 0.844 |25.713 0.797 |% L L L e s .
+ CauSiam(Ours) 25.750 0.793 |25.865 0.777 |28.085 0.843 |26.476 0.861 27.714 0.835 ! o
Ours Gains 10.028 40.002|4+0.122 +0.007| 40.348 +0.007|+0.255 +0.008| +0.305 +0.006 :
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