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1. Introduction 2. Method: Any2Any 5. Main Results
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\v/ Mi - M. ; i, ] € [1 , N ] I ; Pix2Pix (Isola et al., 2017) 11.84 008 6857 1314 008 60.35 1265  0.38 62.62 1358 0.12 55.81 1246  0.32 6429 | 1257  0.08 64.94 8.57 0.00 96.26
J : Pix2PixHD (Wang etal, 2018) | 1848 050 35.81 1808 046 3666 | 11.18  0.5I 73.39 1802 052 39.72 1039 027 8067 | 1086  0.15 78.10 1907  0.64 33.69
BBDM (Li et al., 2023) 19.50 0.6 31.02 | 2039 070 2959 | 1460  0.56 53.04 | 2639 091 12.76 113 030 8122 | 1303 029 68.51 1006  0.03 81.78
1 . ControlNet (Zhang etal., 2023) | 1147 003  41.72 1602 041 4616 | 1311 021 65.65 1688 041 42.09 13.16 024 6532 | 1301 021 62.64 1235 023 65.88
I DiT Block : LBM (Chadebec et al., 2025) 1464 007  48.86 1376 049 5842 | 1888  0.66 34.15 1189 045 71.91 1310 0.09 5862 | 1404  0.08 5185 | 2717 082 13.75
, I Time : Any2Any-S (Pairwise) 20.81 0.58 28.17 | 23.01 0.66 2150 | 2201 078 2480 | 2974  0.84 9.13 1620 034 4627 | 1443 023 5577 | 2769 081 12.20
. emb ! Any2Any-S (Ours) 2225  0.56 2345 | 2301 0.64 2125 | 2155 073 2535 | 2981 0.82 9.23 1737 0.38 3947 | 1617 026 45.15 | 2751 0.80 13.02
Any2Any-B (Ours) 24.35 0.60 18.42 26.02 0.70 15.27 24.40 0.79 18.25 32.35 0.86 1.07 19.35 0.44 31.73 17.92 0.32 37.65 28.97 0.84 11.28
Any2Any-L (Ours) 2520 0.62 1685 | 27.03  0.72 1370 | 2544 081 1651 | 3322 088 6.45 2014 047 2943 | 1878 035 3485 | 2957 085 10.41
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9 l EB Element-wise - Pix2Pix (Isola et al., 2017) 12.59 0.04 61.97 10.97 0.01 77.24 9.70 0.06 91.19 12.04 0.34 67.13 13.85 0.07 58.02 11.90 0.04 67.60 10.76 0.04 74.52
- | . Pix2PixHD (Wang et al., 2018) | 14.02 0.07 52.30 13.55 032 59.30 13.25 0.28 60.45 11.36 0.48 72.24 13.68 0.08 54.44 14.18 0.08 51.64 16.24 0.38 43.03
[ Summation ' BBDM (Li et al., 2023) 15.19 0.11 46.53 18.47 0.72 36.82 14.69 0.27 55.18 13.24 0.62 60.62 15.38 0.12 45.28 15.02 0.12 47.52 14.66 0.10 49.12
' ControlNet (Zhang et al., 2023) | 14.17 0.09 69.23 12.91 0.19 63.06 12.64 0.17 64.50 13.17 0.24 65.53 15.03 0.10 4839 13.92 0.10 54.13 12.98 0.32 61.36

LBM (Chadebec et al., 2025) 11.33 0.05 72.86 17.82 0.58 37.89 19.00 0.58 3433 9.93 0.41 87.27 13.86 0.08 53.79 14.06 0.06 52.10 27.02 0.80 13.30
SAR—-NIR % @ IR—-MS ILBM Any2Any-S (Pairwise) 1644 015 3951 | 2053 049 2772 | 2592 074 1394 | 2419 077 1827 | 1720 017 3607 | 1584 015 4266 | 3246 083 1022

_|_33 ?60// A l() _|_34 750// Any2Any-S (Ours) 16.19 0.14 40.66 20.27 0.48 28.51 25.71 0.73 14.53 22.93 0.73 20.76 16.62 0.16 38.57 15.84 0.14 42 .46 31.30 0.81 11.27
- 0 R 0 M M - 1 N : Any2Any-B (Ours) 1740 0.9 3507 | 2285 060 2190 | 2828  0.83 1120 | 2578 081  15.13 . 020 3392 | 1708 018 3655 | 33.03 084  9.87
i = VMg ;i tgt € [1,N] : !

Any2Any-L (Ours) 1784 0. 3327 | 2387 065 1976 | 2914 085 1026 | 2684 083  13.50 . . . 1780 020 3437 | 3345 085 947
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_ Any2Any Inference
»> Novel “Any-t0-Any” Task & Paradigm: First to propose
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and formalize the Any-to-Any remote sensing image
3. Dataset: RST-1M
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translation task, enabling mutual translation between arbitrary

1 SAR-RGB 2 NIR-RGB 3 PAN-RGB 25 20w 20w X Modality

20 12.5w 12.5w Dataset #lmgs #lmgs Pairs #TDs  Translation Task

I I 4 NIR-MS ] MS-RGB [l SAR-MS [l SAR-NIR RGB SAR NIR MS PAN
m Od al I ty pal rS ' o l l SENI-2 (Schmitt et al., 2018) 564,768 282,384 SAR—RGB

CACo < 10 )
—~ T . SEN12MS (Schmitt et al., 2019) 541,986 180,662 SAR—RGB
\ SENl 2 RS SpaceNet6 (Shermeyer et al., 2020) 6,802 3,401 SAR—RGB
g ok QXS-SAROPT (Huang et al., 2021) 40,000 20,000 SAR—RGB

> First Million-Scale Dataset (RST-1M): Curated a large- s,y | e e SAR K

512x512x1 RGB_}SAR
NIR VCIP Challenge (Yang et al., 2023) 800 400

NIR—RGB
128x128x6 gt . S2MS-HR (Liu et al., 2024) 2,272 1,136 SAR—MS
256x256x1

scale dataset with 1.2M image pairs across five core sensing —— | o G| Tt
256x256x3 | S A RST-1M (Ours) ) 1,175,000 1,200,000 Any—>Any
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modalities. It provides dense inter-modality connectivity to
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support multi-modal alignment and cross-modal transfer

4. Ablation Study
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> U N ifi ed Gene rative F ramewo rk & SOTA Pe rfo rmance SAR —+ RGB | RGB — SAR | w/o Adapter w/ Adapter | Scratch Incremental | PSNR 1+ RMSE | Directions
Setting 1 v v v 20.68 28.51 1

Setting 2 v v v 20.88 27.89 1

Setting 3 v v v v 19.63 32.83 2
Setting 4 v v v v 21.44 25.87 2

mOdaIity tranS|atiOn, COnSiStently OUtperfOFmS EXiSting pairEd | SAR — Other | Other — RGB | w/o Adapter w/ Adapter | Scratch  Incremental | PSNR 1t RMSE | 1 . ..:. ®* . :.' . “" E. . .

- : Setting 5 v v 22.06  24.00 o o Stife"Selt. .
methods across 14 known directions and demonstrates robust Setting 6 v y 3 e

w/o Adapter w/ Adapter | Scratch Incremental | PSNR + RMSE |

zero-shot generalization on unseen modality pairs. > | Sctting 7 / / 2225 2345

Any2Any, the first unified framework for remote sensing

If you are interested in cooperation, please contact me at haoyangchen@whu.edu.cn.
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