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Diffusion Denoised Smoothing
Downstream 
task

<latexit sha1_base64="iuwEZ6KbfdHr1OfAhMajIaq6CHc=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHgxWME84BkCbOT2WTM7Mwy0yuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVmeG8QbTUpt2RC2XQvEGCpS8nRpOk0jyVjS6nfmtJ26s0OoBxykPEzpQIhaMopOaca+bDkWvVPYr/hxklQQ5KUOOeq/01e1rliVcIZPU2k7gpxhOqEHBJJ8Wu5nlKWUjOuAdRxVNuA0n82un5NwpfRJr40ohmau/JyY0sXacRK4zoTi0y95M/M/rZBjfhBOh0gy5YotFcSYJajJ7nfSF4Qzl2BHKjHC3EjakhjJ0ARVdCMHyy6ukeVkJqpXq/VW55udxFOAUzuACAriGGtxBHRrA4BGe4RXePO29eO/ex6J1zctnTuAPvM8fiaOPEQ==</latexit>

f�
<latexit sha1_base64="U+pAxtJVs7CI7dfwPr8dWr1gfE0=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUSkeix48VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWelx2Mu6NEJi016p7FW8OdxV4uekDDnqvdJXtx/zNEJFXDJjOr6XUJAxTYJLnBa7qcGE8TEbYsdSxSI0QTa/eOqeW6XvDmJtS5E7V39PZCwyZhKFtjNiNDLL3kz8z+ukNLgJMqGSlFDxxaJBKl2K3dn7bl9o5CQnljCuhb3V5SOmGScbUtGG4C+/vEqalxW/WqneX5VrXh5HAU7hDC7Ah2uowR3UoQEcFDzDK7w5xnlx3p2PReuak8+cwB84nz/mbpEH</latexit>g✓

<latexit sha1_base64="xoqF7o06Bsy3lUeOfNVe7miS1HM=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRKR6rLgxmUF+4AmlMl00g6dTMLMTbGE/IkbF4q49U/c+TdO2iy09cDA4Zx7uWdOkAiuwXG+rcrG5tb2TnW3trd/cHhkH590dZwqyjo0FrHqB0QzwSXrAAfB+oliJAoE6wXTu8LvzZjSPJaPME+YH5Gx5CGnBIw0tG1vQiDzIgKTIMye8nxo152GswBeJ25J6qhEe2h/eaOYphGTQAXReuA6CfgZUcCpYHnNSzVLCJ2SMRsYKknEtJ8tkuf4wigjHMbKPAl4of7eyEik9TwKzGQRUa96hfifN0ghvPUzLpMUmKTLQ2EqMMS4qAGPuGIUxNwQQhU3WTGdEEUomLJqpgR39cvrpHvVcJuN5sN1veWUdVTRGTpHl8hFN6iF7lEbdRBFM/SMXtGblVkv1rv1sRytWOXOKfoD6/MHVC2UEw==</latexit>

x̂

<latexit sha1_base64="/bNRc/wNfALy4EF4Opn7/14SySg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsN+3azSbsToQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1gNOE+xEdKREKRtFKTRyUK27VXYCsEy8nFcjRGJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362OHRGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeiuGtnwmVpMgVWy4KU0kwJvOvyVBozlBOLaFMC3srYWOqKUObTcmG4K2+vE7aV1WvVq01ryt1N4+jCGdwDpfgwQ3U4R4a0AIGHJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A3lGM8Q==</latexit>

t

Denoiser
VFM

<latexit sha1_base64="P5mtU0gbADQlWyRs07gKF8qF75g=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJcFNy4r2Ae2pWTSTBuayQzJHaEO/Qs3LhRx69+482/MtLPQ1gOBwzn3knOPH0th0HW/ncLa+sbmVnG7tLO7t39QPjxqmSjRjDdZJCPd8anhUijeRIGSd2LNaehL3vYnN5nffuTaiEjd4zTm/ZCOlAgEo2ilh15IcewH6dNsUK64VXcOskq8nFQgR2NQ/uoNI5aEXCGT1Jiu58bYT6lGwSSflXqJ4TFlEzriXUsVDbnpp/PEM3JmlSEJIm2fQjJXf2+kNDRmGvp2Mktolr1M/M/rJhhc91Oh4gS5YouPgkQSjEh2PhkKzRnKqSWUaWGzEjammjK0JZVsCd7yyaukdVH1atXa3WWl7uZ1FOEETuEcPLiCOtxCA5rAQMEzvMKbY5wX5935WIwWnHznGP7A+fwB/muRFw==</latexit>z
<latexit sha1_base64="pycfRnkAnGABx4mEzNtr7n3WzHI=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUSkuiy4cVnBPrANZTKdtEMnkzBzI5TQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlYPOE24H9GREqFgFK302I8ojoMwY7NBperW3DnIKvEKUoUCzUHlqz+MWRpxhUxSY3qem6CfUY2CST4r91PDE8omdMR7lioaceNn88Qzcm6VIQljbZ9CMld/b2Q0MmYaBXYyT2iWvVz8z+ulGN74mVBJilyxxUdhKgnGJD+fDIXmDOXUEsq0sFkJG1NNGdqSyrYEb/nkVdK+rHn1Wv3+qtpwizpKcApncAEeXEMD7qAJLWCg4Ble4c0xzovz7nwsRtecYucE/sD5/AHbeJEA</latexit>c

<latexit sha1_base64="BZcCmA3PUsaeXG1fl/eMzYKMlHA=">AAAB/nicbVDLSsNAFJ3UV62vqrhyM1gEVyURqS4LblxWsA9oQphMJu3QySTM3AglFPwVNy4Ucet3uPNvnLRZaOuBYQ7n3MucOUEquAbb/rYqa+sbm1vV7drO7t7+Qf3wqKeTTFHWpYlI1CAgmgkuWRc4CDZIFSNxIFg/mNwWfv+RKc0T+QDTlHkxGUkecUrASH79xA0SEeppbK7cDZkAMvPBrzfspj0HXiVOSRqoRMevf7lhQrOYSaCCaD107BS8nCjgVLBZzc00SwmdkBEbGipJzLSXz+PP8LlRQhwlyhwJeK7+3shJrIuEZjImMNbLXiH+5w0ziG68nMs0Aybp4qEoExgSXHSBQ64YBTE1hFDFTVZMx0QRCqaxminBWf7yKuldNp1Ws3V/1WjbZR1VdIrO0AVy0DVqozvUQV1EUY6e0St6s56sF+vd+liMVqxy5xj9gfX5Ayspljo=</latexit>

�t

<latexit sha1_base64="Gatdld6UPcR0GML744FlxNfQYzo=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUSkeix48VjBfmAbymSzaZfubsLuRiih/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLU8608bxvZ219Y3Nru7RT3t3bPzisHB23dZIpQlsk4YnqhqgpZ5K2DDOcdlNFUYScdsLx7czvPFGlWSIfzCSlgcChZDEjaKz0GA3y/hCFwOmgUvVq3hzuKvELUoUCzUHlqx8lJBNUGsJR657vpSbIURlGOJ2W+5mmKZIxDmnPUomC6iCfXzx1z60SuXGibEnjztXfEzkKrScitJ0CzUgvezPxP6+XmfgmyJlMM0MlWSyKM+6axJ2970ZMUWL4xBIkitlbXTJChcTYkMo2BH/55VXSvqz59Vr9/qra8Io4SnAKZ3ABPlxDA+6gCS0gIOEZXuHN0c6L8+58LFrXnGLmBP7A+fwBxKiQ8Q==</latexit>

d�

boat

plane

Downstream 
task

<latexit sha1_base64="iuwEZ6KbfdHr1OfAhMajIaq6CHc=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHgxWME84BkCbOT2WTM7Mwy0yuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVmeG8QbTUpt2RC2XQvEGCpS8nRpOk0jyVjS6nfmtJ26s0OoBxykPEzpQIhaMopOaca+bDkWvVPYr/hxklQQ5KUOOeq/01e1rliVcIZPU2k7gpxhOqEHBJJ8Wu5nlKWUjOuAdRxVNuA0n82un5NwpfRJr40ohmau/JyY0sXacRK4zoTi0y95M/M/rZBjfhBOh0gy5YotFcSYJajJ7nfSF4Qzl2BHKjHC3EjakhjJ0ARVdCMHyy6ukeVkJqpXq/VW55udxFOAUzuACAriGGtxBHRrA4BGe4RXePO29eO/ex6J1zctnTuAPvM8fiaOPEQ==</latexit>

f�
<latexit sha1_base64="U+pAxtJVs7CI7dfwPr8dWr1gfE0=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUSkeix48VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWelx2Mu6NEJi016p7FW8OdxV4uekDDnqvdJXtx/zNEJFXDJjOr6XUJAxTYJLnBa7qcGE8TEbYsdSxSI0QTa/eOqeW6XvDmJtS5E7V39PZCwyZhKFtjNiNDLL3kz8z+ukNLgJMqGSlFDxxaJBKl2K3dn7bl9o5CQnljCuhb3V5SOmGScbUtGG4C+/vEqalxW/WqneX5VrXh5HAU7hDC7Ah2uowR3UoQEcFDzDK7w5xnlx3p2PReuak8+cwB84nz/mbpEH</latexit>g✓

VFM

<latexit sha1_base64="P5mtU0gbADQlWyRs07gKF8qF75g=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJcFNy4r2Ae2pWTSTBuayQzJHaEO/Qs3LhRx69+482/MtLPQ1gOBwzn3knOPH0th0HW/ncLa+sbmVnG7tLO7t39QPjxqmSjRjDdZJCPd8anhUijeRIGSd2LNaehL3vYnN5nffuTaiEjd4zTm/ZCOlAgEo2ilh15IcewH6dNsUK64VXcOskq8nFQgR2NQ/uoNI5aEXCGT1Jiu58bYT6lGwSSflXqJ4TFlEzriXUsVDbnpp/PEM3JmlSEJIm2fQjJXf2+kNDRmGvp2Mktolr1M/M/rJhhc91Oh4gS5YouPgkQSjEh2PhkKzRnKqSWUaWGzEjammjK0JZVsCd7yyaukdVH1atXa3WWl7uZ1FOEETuEcPLiCOtxCA5rAQMEzvMKbY5wX5935WIwWnHznGP7A+fwB/muRFw==</latexit>z
<latexit sha1_base64="pycfRnkAnGABx4mEzNtr7n3WzHI=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUSkuiy4cVnBPrANZTKdtEMnkzBzI5TQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlYPOE24H9GREqFgFK302I8ojoMwY7NBperW3DnIKvEKUoUCzUHlqz+MWRpxhUxSY3qem6CfUY2CST4r91PDE8omdMR7lioaceNn88Qzcm6VIQljbZ9CMld/b2Q0MmYaBXYyT2iWvVz8z+ulGN74mVBJilyxxUdhKgnGJD+fDIXmDOXUEsq0sFkJG1NNGdqSyrYEb/nkVdK+rHn1Wv3+qtpwizpKcApncAEeXEMD7qAJLWCg4Ble4c0xzovz7nwsRtecYucE/sD5/AHbeJEA</latexit>c

plant

<latexit sha1_base64="PFyg/OsglyTQ+3XrCBYkkTqPWqs=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vjw4rGC/YA2lM120y7dZMPuRCwhP8OLB0W8+mu8+W/ctjlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bRqWa8RZTUuluQA2XIuYtFCh5N9GcRoHknWByO/M7j1wboeIHnCbcj+goFqFgFK3Uy/pBSJ7yQUbzQaXq1tw5yCrxClKFAs1B5as/VCyNeIxMUmN6npugn1GNgkmel/up4QllEzriPUtjGnHjZ/OTc3JulSEJlbYVI5mrvycyGhkzjQLbGVEcm2VvJv7n9VIMb/xMxEmKPGaLRWEqCSoy+58MheYM5dQSyrSwtxI2ppoytCmVbQje8surpH1Z8+q1+v1VteEWcZTgFM7gAjy4hgbcQRNawEDBM7zCm4POi/PufCxa15xi5gT+wPn8AWlPkU0=</latexit>xa

boat

H

L

Downstream 
task

<latexit sha1_base64="iuwEZ6KbfdHr1OfAhMajIaq6CHc=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHgxWME84BkCbOT2WTM7Mwy0yuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVmeG8QbTUpt2RC2XQvEGCpS8nRpOk0jyVjS6nfmtJ26s0OoBxykPEzpQIhaMopOaca+bDkWvVPYr/hxklQQ5KUOOeq/01e1rliVcIZPU2k7gpxhOqEHBJJ8Wu5nlKWUjOuAdRxVNuA0n82un5NwpfRJr40ohmau/JyY0sXacRK4zoTi0y95M/M/rZBjfhBOh0gy5YotFcSYJajJ7nfSF4Qzl2BHKjHC3EjakhjJ0ARVdCMHyy6ukeVkJqpXq/VW55udxFOAUzuACAriGGtxBHRrA4BGe4RXePO29eO/ex6J1zctnTuAPvM8fiaOPEQ==</latexit>

f�
<latexit sha1_base64="U+pAxtJVs7CI7dfwPr8dWr1gfE0=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUSkeix48VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWelx2Mu6NEJi016p7FW8OdxV4uekDDnqvdJXtx/zNEJFXDJjOr6XUJAxTYJLnBa7qcGE8TEbYsdSxSI0QTa/eOqeW6XvDmJtS5E7V39PZCwyZhKFtjNiNDLL3kz8z+ukNLgJMqGSlFDxxaJBKl2K3dn7bl9o5CQnljCuhb3V5SOmGScbUtGG4C+/vEqalxW/WqneX5VrXh5HAU7hDC7Ah2uowR3UoQEcFDzDK7w5xnlx3p2PReuak8+cwB84nz/mbpEH</latexit>g✓

<latexit sha1_base64="/bNRc/wNfALy4EF4Opn7/14SySg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsN+3azSbsToQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1gNOE+xEdKREKRtFKTRyUK27VXYCsEy8nFcjRGJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362OHRGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeiuGtnwmVpMgVWy4KU0kwJvOvyVBozlBOLaFMC3srYWOqKUObTcmG4K2+vE7aV1WvVq01ryt1N4+jCGdwDpfgwQ3U4R4a0AIGHJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A3lGM8Q==</latexit>

t

Denoiser
VFM

<latexit sha1_base64="P5mtU0gbADQlWyRs07gKF8qF75g=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJcFNy4r2Ae2pWTSTBuayQzJHaEO/Qs3LhRx69+482/MtLPQ1gOBwzn3knOPH0th0HW/ncLa+sbmVnG7tLO7t39QPjxqmSjRjDdZJCPd8anhUijeRIGSd2LNaehL3vYnN5nffuTaiEjd4zTm/ZCOlAgEo2ilh15IcewH6dNsUK64VXcOskq8nFQgR2NQ/uoNI5aEXCGT1Jiu58bYT6lGwSSflXqJ4TFlEzriXUsVDbnpp/PEM3JmlSEJIm2fQjJXf2+kNDRmGvp2Mktolr1M/M/rJhhc91Oh4gS5YouPgkQSjEh2PhkKzRnKqSWUaWGzEjammjK0JZVsCd7yyaukdVH1atXa3WWl7uZ1FOEETuEcPLiCOtxCA5rAQMEzvMKbY5wX5935WIwWnHznGP7A+fwB/muRFw==</latexit>z
<latexit sha1_base64="pycfRnkAnGABx4mEzNtr7n3WzHI=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUSkuiy4cVnBPrANZTKdtEMnkzBzI5TQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlYPOE24H9GREqFgFK302I8ojoMwY7NBperW3DnIKvEKUoUCzUHlqz+MWRpxhUxSY3qem6CfUY2CST4r91PDE8omdMR7lioaceNn88Qzcm6VIQljbZ9CMld/b2Q0MmYaBXYyT2iWvVz8z+ulGN74mVBJilyxxUdhKgnGJD+fDIXmDOXUEsq0sFkJG1NNGdqSyrYEb/nkVdK+rHn1Wv3+qtpwizpKcApncAEeXEMD7qAJLWCg4Ble4c0xzovz7nwsRtecYucE/sD5/AHbeJEA</latexit>c

<latexit sha1_base64="2WNJGYhEoJmZCZ9SHgzv264b9XE=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUSkuiy4cVnBPqApZTKdtEMnkzBzI5bQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53Hrk2IlYPOE14P6IjJULBKFrJ9yOK4yDMnmYDHFSqbs2dg6wSryBVKNAcVL78YczSiCtkkhrT89wE+xnVKJjks7KfGp5QNqEj3rNU0YibfjbPPCPnVhmSMNb2KSRz9fdGRiNjplFgJ/OMZtnLxf+8XorhTT8TKkmRK7Y4FKaSYEzyAshQaM5QTi2hTAublbAx1ZShralsS/CWv7xK2pc1r16r319VG25RRwlO4QwuwINraMAdNKEFDBJ4hld4c1LnxXl3Phaja06xcwJ/4Hz+AI4Ukfw=</latexit>xt

<latexit sha1_base64="BZcCmA3PUsaeXG1fl/eMzYKMlHA=">AAAB/nicbVDLSsNAFJ3UV62vqrhyM1gEVyURqS4LblxWsA9oQphMJu3QySTM3AglFPwVNy4Ucet3uPNvnLRZaOuBYQ7n3MucOUEquAbb/rYqa+sbm1vV7drO7t7+Qf3wqKeTTFHWpYlI1CAgmgkuWRc4CDZIFSNxIFg/mNwWfv+RKc0T+QDTlHkxGUkecUrASH79xA0SEeppbK7cDZkAMvPBrzfspj0HXiVOSRqoRMevf7lhQrOYSaCCaD107BS8nCjgVLBZzc00SwmdkBEbGipJzLSXz+PP8LlRQhwlyhwJeK7+3shJrIuEZjImMNbLXiH+5w0ziG68nMs0Aybp4qEoExgSXHSBQ64YBTE1hFDFTVZMx0QRCqaxminBWf7yKuldNp1Ws3V/1WjbZR1VdIrO0AVy0DVqozvUQV1EUY6e0St6s56sF+vd+liMVqxy5xj9gfX5Ayspljo=</latexit>

�t

<latexit sha1_base64="Gatdld6UPcR0GML744FlxNfQYzo=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUSkeix48VjBfmAbymSzaZfubsLuRiih/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLU8608bxvZ219Y3Nru7RT3t3bPzisHB23dZIpQlsk4YnqhqgpZ5K2DDOcdlNFUYScdsLx7czvPFGlWSIfzCSlgcChZDEjaKz0GA3y/hCFwOmgUvVq3hzuKvELUoUCzUHlqx8lJBNUGsJR657vpSbIURlGOJ2W+5mmKZIxDmnPUomC6iCfXzx1z60SuXGibEnjztXfEzkKrScitJ0CzUgvezPxP6+XmfgmyJlMM0MlWSyKM+6axJ2970ZMUWL4xBIkitlbXTJChcTYkMo2BH/55VXSvqz59Vr9/qra8Io4SnAKZ3ABPlxDA+6gCS0gIOEZXuHN0c6L8+58LFrXnGLmBP7A+fwBxKiQ8Q==</latexit>

d�

Diffusion Denoised Smoothing

<latexit sha1_base64="2WNJGYhEoJmZCZ9SHgzv264b9XE=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUSkuiy4cVnBPqApZTKdtEMnkzBzI5bQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53Hrk2IlYPOE14P6IjJULBKFrJ9yOK4yDMnmYDHFSqbs2dg6wSryBVKNAcVL78YczSiCtkkhrT89wE+xnVKJjks7KfGp5QNqEj3rNU0YibfjbPPCPnVhmSMNb2KSRz9fdGRiNjplFgJ/OMZtnLxf+8XorhTT8TKkmRK7Y4FKaSYEzyAshQaM5QTi2hTAublbAx1ZShralsS/CWv7xK2pc1r16r319VG25RRwlO4QwuwINraMAdNKEFDBJ4hld4c1LnxXl3Phaja06xcwJ/4Hz+AI4Ukfw=</latexit>xt
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<latexit sha1_base64="iuwEZ6KbfdHr1OfAhMajIaq6CHc=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHgxWME84BkCbOT2WTM7Mwy0yuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVmeG8QbTUpt2RC2XQvEGCpS8nRpOk0jyVjS6nfmtJ26s0OoBxykPEzpQIhaMopOaca+bDkWvVPYr/hxklQQ5KUOOeq/01e1rliVcIZPU2k7gpxhOqEHBJJ8Wu5nlKWUjOuAdRxVNuA0n82un5NwpfRJr40ohmau/JyY0sXacRK4zoTi0y95M/M/rZBjfhBOh0gy5YotFcSYJajJ7nfSF4Qzl2BHKjHC3EjakhjJ0ARVdCMHyy6ukeVkJqpXq/VW55udxFOAUzuACAriGGtxBHRrA4BGe4RXePO29eO/ex6J1zctnTuAPvM8fiaOPEQ==</latexit>

f�
<latexit sha1_base64="U+pAxtJVs7CI7dfwPr8dWr1gfE0=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUSkeix48VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWelx2Mu6NEJi016p7FW8OdxV4uekDDnqvdJXtx/zNEJFXDJjOr6XUJAxTYJLnBa7qcGE8TEbYsdSxSI0QTa/eOqeW6XvDmJtS5E7V39PZCwyZhKFtjNiNDLL3kz8z+ukNLgJMqGSlFDxxaJBKl2K3dn7bl9o5CQnljCuhb3V5SOmGScbUtGG4C+/vEqalxW/WqneX5VrXh5HAU7hDC7Ah2uowR3UoQEcFDzDK7w5xnlx3p2PReuak8+cwB84nz/mbpEH</latexit>g✓

VFM

<latexit sha1_base64="P5mtU0gbADQlWyRs07gKF8qF75g=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJcFNy4r2Ae2pWTSTBuayQzJHaEO/Qs3LhRx69+482/MtLPQ1gOBwzn3knOPH0th0HW/ncLa+sbmVnG7tLO7t39QPjxqmSjRjDdZJCPd8anhUijeRIGSd2LNaehL3vYnN5nffuTaiEjd4zTm/ZCOlAgEo2ilh15IcewH6dNsUK64VXcOskq8nFQgR2NQ/uoNI5aEXCGT1Jiu58bYT6lGwSSflXqJ4TFlEzriXUsVDbnpp/PEM3JmlSEJIm2fQjJXf2+kNDRmGvp2Mktolr1M/M/rJhhc91Oh4gS5YouPgkQSjEh2PhkKzRnKqSWUaWGzEjammjK0JZVsCd7yyaukdVH1atXa3WWl7uZ1FOEETuEcPLiCOtxCA5rAQMEzvMKbY5wX5935WIwWnHznGP7A+fwB/muRFw==</latexit>z
<latexit sha1_base64="pycfRnkAnGABx4mEzNtr7n3WzHI=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUSkuiy4cVnBPrANZTKdtEMnkzBzI5TQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlYPOE24H9GREqFgFK302I8ojoMwY7NBperW3DnIKvEKUoUCzUHlqz+MWRpxhUxSY3qem6CfUY2CST4r91PDE8omdMR7lioaceNn88Qzcm6VIQljbZ9CMld/b2Q0MmYaBXYyT2iWvVz8z+ulGN74mVBJilyxxUdhKgnGJD+fDIXmDOXUEsq0sFkJG1NNGdqSyrYEb/nkVdK+rHn1Wv3+qtpwizpKcApncAEeXEMD7qAJLWCg4Ble4c0xzovz7nwsRtecYucE/sD5/AHbeJEA</latexit>c

boatboat

<latexit sha1_base64="lpAJsgWuFVAqu59CiDTYUQfxXEE=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC4LblxWsA/oDCWTZtrQTDIkGbEM/Q03LhRx68+482/MtLPQ1gOBwzn3ck9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gunt7nfe6RKMykezCyhQYzHgkWMYGMl34+xmYRR9jQfymG15tbdBdA68QpSgwLtYfXLH0mSxlQYwrHWA89NTJBhZRjhdF7xU00TTKZ4TAeWChxTHWSLzHN0YZURiqSyTxi0UH9vZDjWehaHdjLPqFe9XPzPG6QmugkyJpLUUEGWh6KUIyNRXgAaMUWJ4TNLMFHMZkVkghUmxtZUsSV4q19eJ92ruteoN+6vay23qKMMZ3AOl+BBE1pwB23oAIEEnuEV3pzUeXHenY/laMkpdk7hD5zPH4aAkfc=</latexit>xo

<latexit sha1_base64="PFyg/OsglyTQ+3XrCBYkkTqPWqs=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vjw4rGC/YA2lM120y7dZMPuRCwhP8OLB0W8+mu8+W/ctjlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bRqWa8RZTUuluQA2XIuYtFCh5N9GcRoHknWByO/M7j1wboeIHnCbcj+goFqFgFK3Uy/pBSJ7yQUbzQaXq1tw5yCrxClKFAs1B5as/VCyNeIxMUmN6npugn1GNgkmel/up4QllEzriPUtjGnHjZ/OTc3JulSEJlbYVI5mrvycyGhkzjQLbGVEcm2VvJv7n9VIMb/xMxEmKPGaLRWEqCSoy+58MheYM5dQSyrSwtxI2ppoytCmVbQje8surpH1Z8+q1+v1VteEWcZTgFM7gAjy4hgbcQRNawEDBM7zCm4POi/PufCxa15xi5gT+wPn8AWlPkU0=</latexit>xa

boat

boat

<latexit sha1_base64="lpAJsgWuFVAqu59CiDTYUQfxXEE=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyItC4LblxWsA/oDCWTZtrQTDIkGbEM/Q03LhRx68+482/MtLPQ1gOBwzn3ck9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gunt7nfe6RKMykezCyhQYzHgkWMYGMl34+xmYRR9jQfymG15tbdBdA68QpSgwLtYfXLH0mSxlQYwrHWA89NTJBhZRjhdF7xU00TTKZ4TAeWChxTHWSLzHN0YZURiqSyTxi0UH9vZDjWehaHdjLPqFe9XPzPG6QmugkyJpLUUEGWh6KUIyNRXgAaMUWJ4TNLMFHMZkVkghUmxtZUsSV4q19eJ92ruteoN+6vay23qKMMZ3AOl+BBE1pwB23oAIEEnuEV3pzUeXHenY/laMkpdk7hD5zPH4aAkfc=</latexit>xo

<latexit sha1_base64="xoqF7o06Bsy3lUeOfNVe7miS1HM=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRKR6rLgxmUF+4AmlMl00g6dTMLMTbGE/IkbF4q49U/c+TdO2iy09cDA4Zx7uWdOkAiuwXG+rcrG5tb2TnW3trd/cHhkH590dZwqyjo0FrHqB0QzwSXrAAfB+oliJAoE6wXTu8LvzZjSPJaPME+YH5Gx5CGnBIw0tG1vQiDzIgKTIMye8nxo152GswBeJ25J6qhEe2h/eaOYphGTQAXReuA6CfgZUcCpYHnNSzVLCJ2SMRsYKknEtJ8tkuf4wigjHMbKPAl4of7eyEik9TwKzGQRUa96hfifN0ghvPUzLpMUmKTLQ2EqMMS4qAGPuGIUxNwQQhU3WTGdEEUomLJqpgR39cvrpHvVcJuN5sN1veWUdVTRGTpHl8hFN6iF7lEbdRBFM/SMXtGblVkv1rv1sRytWOXOKfoD6/MHVC2UEw==</latexit>
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Vision Foundation Models (VFMs) show impressive performance but remain highly
vulnerable to adversarial attacks. Diffusion Denoised Smoothing [1] emerges as
a promising defense by preprocessing inputs with diffusion models. We evaluate
beyond prior classification-only work and show both noise regimes have limitations:
•Low noise denoising preserves clean performance across all tasks but fails against
complex adversarial attacks

•High noise denoising provides strong protection against attacks but significantly
degrades clean performance by 14-57%

=⇒ We introduce a novel attack exploiting the diffusion process itself.

https://arxiv.org/abs/2505.15594

Experimental Setup
Model: DINOv2 (ViT-S/B/L)
Tasks: Classification, Segmentation, Depth, Retrieval
Datasets: PascalVOC, NYU-Depth, rOxford
Attacks: PGD [2], MI-FGSM [3], SIA [4]
Key Findings
•Robustness: VFMs robust to image distortions but fail under adv. attacks
• Low noise: Preserves performance but vulnerable to complex attacks
•High noise: Strong protection, severe penalty (14-57% degradation)
•Novel attack (*): Targeting diffusion defenses by integrating diffusion model
into the attack loop, reducing protection at all noise levels
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Robustness and Security Results
Transform PascalVOC NYU rOxford

Classif.↑ Segment.↑ Depth↓ mAP↑

None (original images) 94.9 79.3 0.6 84.5
blur 94.5 76.1 0.7 84.9
jpeg 94.6 78.6 0.6 84.6

low noise diffusion 95.5 79.0 0.6 83.8
high noise diffusion 80.6 61.3 0.8 62.0

PGD Attack 0.0 10.5 6.4 0.5
PGD + low noise 46.3 54.6 1.4 81.7
PGD* w/ diffusion 0.0 11.7 6.2 0.5

PGD* w/ diffusion + low noise 0.0 12.4 6.1 0.5
SIA Attack 0.4 21.3 4.1 0.6

SIA + low noise 2.2 26.0 3.7 15.4
SIA + high noise 79.4 61.5 0.8 58.2

SIA* w/ diffusion + high noise 66.6 53.3 1.0 57.1


