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Graph generation

2

Objective: sample graphs that resemble those in the dataset

Network Modeling

X

Circuit DesignMolecular Generation

CircuitVAE: Efficient and scalable latent circuit optimization, Song et al., IEEE Design Automation Conference 2024 
Statistical Properties of Community Structure in Large Social and Information Networks, Leskovec et al., WWW 2008



Graph discrete diffusion models

3 DiGress: Discrete Denoising diffusion for graph generation, Vignac et al., ICLR 2023

Noising: 

Sampling node and edge classes from categorical distributions

Denoising:
<latexit sha1_base64="mpew87/RkvVEuIEs918ZHPCiG1k=">AAACEXicbZC7SgNBFIZn4y3G26qV2AwGIRaGXZFoGbTQMoK5QLIss5NJMmT2wsxZIayLD+Ez2GptJ7Y+gaVv4mySwiT+MPDxn3M4Z34vElyBZX0buaXlldW1/HphY3Nre8fc3WuoMJaU1WkoQtnyiGKCB6wOHARrRZIR3xOs6Q2vs3rzgUnFw+AeRhFzfNIPeI9TAtpyzYPI7cCAASnduAmc2il+xBmlJ65ZtMrWWHgR7CkU0VQ11/zpdEMa+ywAKohSbduKwEmIBE4FSwudWLGI0CHps7bGgPhMOcn4Cyk+1k4X90KpXwB47P6dSIiv1Mj3dKdPYKDma5n5X60dQ+/SSXgQxcACOlnUiwWGEGd54C6XjIIYaSBUcn0rpgMiCQWd2swWz091JvZ8AovQOCvblXLl7rxYvZqmk0eH6AiVkI0uUBXdohqqI4qe0At6RW/Gs/FufBifk9acMZ3ZRzMyvn4BE2udFg==</latexit>

pω(Gt→1|Gt)



However…

4

One recipe for all graph datasets

Graph diffusion models are costly to fine-tune: • Choices during training constrain sampling 

• Hyperparameter (e.g., noise schedule) tuning 

requires retraining

Graph datasets are of very diverse nature



Discrete flow matching

5
Generative Flows on Discrete State-Spaces: Enabling Multimodal Flows with Applications to Protein Co-Design, Campbell et al., ICML 2024 
Discrete Flow Matching, Gat et al., NeurIPS 2024

Our contribution: 

We extend DFM to graph generation and achieve SOTA results

Discrete flow matching (DFM) generalizes discrete diffusion models:   

• Higher flexibility  

• Improved performance on text and images



DeFoG: Applying DFM to graphs

6

Noising process:  
Linear interpolation between data distribution  and initial distribution p1 p0

<latexit sha1_base64="V7ZE7dApo2JLTqrClbhl9Q1FqJQ=">AAACG3icbVDLSgMxFM3UV62vqks3wVaoqGWmiyoVoeDGlVSwD2jLkEnTNjSTGZI7Qhn7H278FTcuFHEluPBvTB8LtR5IODnnXm7u8ULBNdj2l5VYWFxaXkmuptbWNza30ts7NR1EirIqDUSgGh7RTHDJqsBBsEaoGPE9were4HLs1++Y0jyQtzAMWdsnPcm7nBIwkpsuXAdcc9krYZwN3RjunRG+wDnnBA5x6xiHro1b5/jIXDB9O1k3nbHz9gR4njgzkkEzVNz0R6sT0MhnEqggWjcdO4R2TBRwKtgo1Yo0CwkdkB5rGiqJz3Q7nuw2wgdG6eBuoMyRgCfqz46Y+FoPfc9U+gT6+q83Fv/zmhF0z9oxl2EETNLpoG4kMAR4HBTucMUoiKEhhCpu/oppnyhCwcSZMiE4f1eeJ7VC3inmizeFTLk0iyOJ9tA+yiEHnaIyukIVVEUUPaAn9IJerUfr2Xqz3qelCWvWs4t+wfr8BjpVnH0=</latexit>

Noising: pt|1 = (1� t) p0 + t p1
<latexit sha1_base64="OyXCnz6PSeq02nTCi9oMtnXIXog=">AAACGHicbVDLSgMxFM3UV62vUZdugkVw1c6oVJcFNy4r2Ad0hpJJb9vQTGZIMmIZ+hlu/BU3LhRx251/Y9oOYlsPhBzOuZd77wlizpR2nG8rt7a+sbmV3y7s7O7tH9iHRw0VJZJCnUY8kq2AKOBMQF0zzaEVSyBhwKEZDG+nfvMRpGKReNCjGPyQ9AXrMUq0kTp22Qugz0QahERL9jTGbvkSe97CB6L763fsolNyZsCrxM1IEWWodeyJ141oEoLQlBOl2q4Taz8lUjPKYVzwEgUxoUPSh7ahgoSg/HR22BifGaWLe5E0T2g8U/92pCRUahQGptLsN1DL3lT8z2snunfjp0zEiQZB54N6Ccc6wtOUcJdJoJqPDCFUMrMrpgMiCdUmy4IJwV0+eZU0LkpupVS5vypWnSyOPDpBp+gcuegaVdEdqqE6ougZvaJ39GG9WG/Wp/U1L81ZWc8xWoA1+QGW3J41</latexit>2
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<latexit sha1_base64="cWWo/kZ3qNrdeL/sBZCV+xTNTM4=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYlIdVlw47KCfUATymRy0w6dTMLMRCyh3+DGX3HjQhG3rtz5N07bINp6YIbDOfdy7z1BypnSjvNlLS2vrK6tlzbKm1vbO7v23n5LJZmk0KQJT2QnIAo4E9DUTHPopBJIHHBoB8Orid++A6lYIm71KAU/Jn3BIkaJNlLPPvUC6DORBzHRkt2PsYs9DzvFByL8cXp2xak6U+BF4hakggo0evanFyY0i0FoyolSXddJtZ8TqRnlMC57mYKU0CHpQ9dQQWJQfj49aYyPjRLiKJHmCY2n6u+OnMRKjeLAVJr9Bmrem4j/ed1MR5d+zkSaaRB0NijKONYJnuSDQyaBaj4yhFDJzK6YDogkVJsUyyYEd/7kRdI6q7q1au3mvFJ3ijhK6BAdoRPkogtUR9eogZqIogf0hF7Qq/VoPVtv1vusdMkqeg7QH1gf3653nNE=</latexit>2

4
1
0
0
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<latexit sha1_base64="Tj4GIrgdhOiYM2baqU344xphm0M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqngqePFY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWekj6br9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHq1au3+slK/yeMowgmcwjl4cAV1uIMGNIHBEJ7hFd4c6bw4787HorXg5DPH8AfO5w//F42a</latexit>p0 <latexit sha1_base64="6NJ2DJtsbvOEf+6/3P8S/ay6Xr4=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqngqePFYwX5AG8pmO2mX7m7C7kYooX/BiwdFvPqHvPlvTNoctPpg4PHeDDPzglhwY133yymtrW9sbpW3Kzu7e/sH1cOjjokSzbDNIhHpXkANCq6wbbkV2Is1UhkI7AbT29zvPqI2PFIPdhajL+lY8ZAzanMpHnqVYbXm1t0FyF/iFaQGBVrD6udgFLFEorJMUGP6nhtbP6XaciZwXhkkBmPKpnSM/YwqKtH46eLWOTnLlBEJI52VsmSh/pxIqTRmJoOsU1I7MateLv7n9RMbXvspV3FiUbHlojARxEYkf5yMuEZmxSwjlGme3UrYhGrKbBZPHoK3+vJf0rmoe4164/6y1rwp4ijDCZzCOXhwBU24gxa0gcEEnuAFXh3pPDtvzvuyteQUM8fwC87HNzW6ja8=</latexit>p1

Pre-defined initial distribution <latexit sha1_base64="xlgv+ilReYdCqcOA3VbSQTojbb8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqngqeNBjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hrmtx+5NiJWDzhJuB/RoRKhYBStdH/T9/rlilt15yB/iZeTCuRo9MufvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolJ1YZkDDWthSSufpzIqORMZMosJ0RxZFZ9mbif143xfDSz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZf/ktaZ1WvVq3dnVfqV3kcRTiCYzgFDy6gDrfQgCYwGMITvMCrI51n5815X7QWnHzmEH7B+fgGwiWNcg==</latexit>

G1

<latexit sha1_base64="moT4lc/8jXOhvvnZLJBUGu4qKBE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqngqeNBjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hrmtx+5NiJWDzhJuB/RoRKhYBStdH/Tx3654lbdOchf4uWkAjka/fJnbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JiVUGJIy1LYVkrv6cyGhkzCQKbGdEcWSWvZn4n9dNMbz0M6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWX/5LWWdWrVWt355X6VR5HEY7gGE7Bgwuowy00oAkMhvAEL/DqSOfZeXPeF60FJ585hF9wPr4BJ8CNtQ==</latexit>

Gt

Cross-entropy

Denoising Network

<latexit sha1_base64="bqFmO1D/2xoECIG8aLwx5rwPFgk=">AAACFHicbVA9TwJBEN3zE/Hr1FKLjcQEG3JnDFoSLbTERD4SwMvessCGvb3L7pwJOWj8Ef4GW63tjK29pf/EBa4Q8CWTvLw3k5l5fiS4Bsf5tpaWV1bX1jMb2c2t7Z1de2+/qsNYUVahoQhV3SeaCS5ZBTgIVo8UI4EvWM3vX4/92iNTmofyHgYRawWkK3mHUwJG8uyj6KEJPQbES9whjHC+Sdsh4CG+8eDUs3NOwZkALxI3JTmUouzZP812SOOASaCCaN1wnQhaCVHAqWCjbDPWLCK0T7qsYagkAdOtZPLFCJ8YpY07oTIlAU/UvxMJCbQeBL7pDAj09Lw3Fv/zGjF0LlsJl1EMTNLpok4sMIR4HAluc8UoiIEhhCpubsW0RxShYIKb2eIHI5OJO5/AIqmeFdxioXh3nitdpelk0CE6RnnkogtUQreojCqIoif0gl7Rm/VsvVsf1ue0dclKZw7QDKyvX4xPnmk=</latexit>

pω1|t(·|Gt)



Denoising process:  
Iteratively jump from         to       

<latexit sha1_base64="zxFnfeu3H+PWxq/W+0uhrVMjGlI=">AAACBHicbVDLSgMxFM34rPVVdekmWARBKDMi1WXBgi4r2Ae0Y8mkmTY0yQzJHaEM3foNbnXtTtz6Hy79EzNtF7b1wIXDOfdyLieIBTfgut/Oyura+sZmbiu/vbO7t184OGyYKNGU1WkkIt0KiGGCK1YHDoK1Ys2IDARrBsObzG8+MW14pB5gFDNfkr7iIacErPR4203hvFNlAgiGcbdQdEvuBHiZeDNSRDPUuoWfTi+iiWQKqCDGtD03Bj8lGjgVbJzvJIbFhA5Jn7UtVUQy46eTr8f41Co9HEbajgI8Uf9epEQaM5KB3ZQEBmbRy8T/vHYC4bWfchUnwBSdBoWJwBDhrALc45pRECNLCNXc/orpgGhCwRY1lxLIrBNvsYFl0rgoeeVS+f6yWKnO2smhY3SCzpCHrlAF3aEaqiOKNHpBr+jNeXbenQ/nc7q64sxujtAcnK9f13yYwA==</latexit>

Gt+!t
<latexit sha1_base64="7MywnvtVP7FEs0/YgbZWMAVvN+g=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI8BBT1GNA9IljA7mSRDZnaXmV4hLPkEr3r2Jl79Go/+iZNkDyaxoKGo6qa7K4ilMOi6305ubX1jcyu/XdjZ3ds/KB4eNUyUaMbrLJKRbgXUcClCXkeBkrdizakKJG8Go5up33zm2ogofMJxzH1FB6HoC0bRSo93XewWS27ZnYGsEi8jJchQ6xZ/Or2IJYqHyCQ1pu25Mfop1SiY5JNCJzE8pmxEB7xtaUgVN346O3VCzqzSI/1I2wqRzNS/EylVxoxVYDsVxaFZ9qbif147wf61n4owTpCHbL6on0iCEZn+TXpCc4ZybAllWthbCRtSTRnadBa2BGpiM/GWE1gljYuyVylXHi5L1dssnTycwCmcgwdXUIV7qEEdGAzgBV7hzUmdd+fD+Zy35pxs5hgW4Hz9AtlflFU=</latexit>

Gt

…
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<latexit sha1_base64="za5tT40QCv1/xkdCsLJF5Fe0vHo=">AAAB+XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR4LCnqs6LaFdinZNNuGJtklyQpl6U/wqmdv4tVf49F/YtruwbY+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6mfuuZKs1i+WTGCQ0EHkgWMYKNlR7vem6vXHGr7gxolXg5qUCORq/80+3HJBVUGsKx1h3PTUyQYWUY4XRS6qaaJpiM8IB2LJVYUB1ks1Mn6MwqfRTFypY0aKb+nciw0HosQtspsBnqZW8q/ud1UhNdBxmTSWqoJPNFUcqRidH0b9RnihLDx5Zgopi9FZEhVpgYm87CllBMbCbecgKrpHlR9WrV2sNlpX6bp1OEEziFc/DgCupwDw3wgcAAXuAV3pzMeXc+nM95a8HJZ45hAc7XL25TlBE=</latexit>

G0
<latexit sha1_base64="7MywnvtVP7FEs0/YgbZWMAVvN+g=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI8BBT1GNA9IljA7mSRDZnaXmV4hLPkEr3r2Jl79Go/+iZNkDyaxoKGo6qa7K4ilMOi6305ubX1jcyu/XdjZ3ds/KB4eNUyUaMbrLJKRbgXUcClCXkeBkrdizakKJG8Go5up33zm2ogofMJxzH1FB6HoC0bRSo93XewWS27ZnYGsEi8jJchQ6xZ/Or2IJYqHyCQ1pu25Mfop1SiY5JNCJzE8pmxEB7xtaUgVN346O3VCzqzSI/1I2wqRzNS/EylVxoxVYDsVxaFZ9qbif147wf61n4owTpCHbL6on0iCEZn+TXpCc4ZybAllWthbCRtSTRnadBa2BGpiM/GWE1gljYuyVylXHi5L1dssnTycwCmcgwdXUIV7qEEdGAzgBV7hzUmdd+fD+Zy35pxs5hgW4Hz9AtlflFU=</latexit>

Gt

…

<latexit sha1_base64="QZEegETUhA7f5NpHQip3JjHhF+0=">AAAB+XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR4LCnqs6LaFdinZNNuGJtklyQpl6U/wqmdv4tVf49F/YtruwbY+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6mfuuZKs1i+WTGCQ0EHkgWMYKNlR7vel6vXHGr7gxolXg5qUCORq/80+3HJBVUGsKx1h3PTUyQYWUY4XRS6qaaJpiM8IB2LJVYUB1ks1Mn6MwqfRTFypY0aKb+nciw0HosQtspsBnqZW8q/ud1UhNdBxmTSWqoJPNFUcqRidH0b9RnihLDx5Zgopi9FZEhVpgYm87CllBMbCbecgKrpHlR9WrV2sNlpX6bp1OEEziFc/DgCupwDw3wgcAAXuAV3pzMeXc+nM95a8HJZ45hAc7XL2/mlBI=</latexit>

G1

DeFoG: Applying DFM to graphs

One-step denoising

<latexit sha1_base64="CqGi6enbFtuFv0Qi/+fz0LtDD0c=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vjw4rGC/YA2lM120i7dTeLuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pR8AhbhhuB3UQhlYHATjC5zf3OEyrN4+jBTBP0JR1FPOSMmlzqC3wcVKpuzZ2DrBKvIFUo0BxUvvrDmKUSI8ME1brnuYnxM6oMZwJn5X6qMaFsQkfYszSiErWfzW+dkXOrDEkYK1uRIXP190RGpdZTGdhOSc1YL3u5+J/XS01442c8SlKDEVssClNBTEzyx8mQK2RGTC2hTHF7K2FjqigzNp6yDcFbfnmVtC9rXr1Wv7+qNtwijhKcwhlcgAfX0IA7aEILGIzhGV7hzZHOi/PufCxa15xi5gT+wPn8ARMpjjk=</latexit> <latexit sha1_base64="N1k7HwW0c8epXRur0RmZbu57UXU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1W9WrXWvK7U3TyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ad0GMrQ==</latexit>

0

<latexit sha1_base64="YZKsT6rkRf98gO3Ngq4lawsGNMo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoM6MFjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305ubX1jcyu/XdjZ3ds/KB4eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup35rSdUmsfywYwT9CM6kDzkjBor1S96xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOy7FXKlfpVqXqXxZGHEziFc/DgGqpwDzVoAAOEZ3iFN+fReXHenY9Fa87JZo7hD5zPH3WxjLw=</latexit>

+ <latexit sha1_base64="t/tslDnH0vy0slI2k5mHjAGDHlM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9CQA8eEzAPSJYwO+lNxszOLjOzQgj5Ai8eFPHqJ3nzb5wke9DEgoaiqpvuriARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWD2acoB/RgeQhZ9RYqX7TK5bcsjsHWSVeRkqQodYrfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7olJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmvPYnXCapQckWi8JUEBOT2dekzxUyI8aWUKa4vZWwIVWUGZtNwYbgLb+8SpoXZa9SrtQvS9W7LI48nMApnIMHV1CFe6hBAxggPMMrvDmPzovz7nwsWnNONnMMf+B8/gCQ+YzO</latexit>=
<latexit sha1_base64="wRXtjAcRWIvR+CNl8HsPcxucvgo=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKezmED0GvHiMaB6QLGF20puMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFjc2t7p7hb2ts/ODwqH5+0jUo1hRZVXOluRAxwJqFlmeXQTTQQEXHoRJObud95Am2Ykg92mkAoyEiymFFindS+JyLhMChX/Kq/AF4nQU4qKEdzUP7qDxVNBUhLOTGmF/iJDTOiLaMcZqV+aiAhdEJG0HNUEgEmzBbXzvCFU4Y4VtqVtHih/p7IiDBmKiLXKYgdm1VvLv7n9VIbX4cZk0lqQdLlojjl2Co8fx0PmQZq+dQRQjVzt2I6JppQ6wIquRCC1ZfXSbtWDerV+l2t0qjncRTRGTpHlyhAV6iBblETtRBFj+gZvaI3T3kv3rv3sWwtePnMKfoD7/MHirGPFQ==</latexit>

Sample

<latexit sha1_base64="VJIP6T6pXisrlgvKrlsq4/8TktU=">AAACB3icbVDLSsNAFJ3UV62PRl26CRbBVUlEqsuiG5dV7AOaGCbTSTt0JgkzN0IJ+QC/wa2u3YlbP8Olf+K0zcK2HrhwOOdezuUECWcKbPvbKK2tb2xulbcrO7t7+1Xz4LCj4lQS2iYxj2UvwIpyFtE2MOC0l0iKRcBpNxjfTP3uE5WKxdEDTBLqCTyMWMgIBi35ZtUNRHaf+/DowogC9s2aXbdnsFaJU5AaKtDyzR93EJNU0AgIx0r1HTsBL8MSGOE0r7ipogkmYzykfU0jLKjystnjuXWqlYEVxlJPBNZM/XuRYaHURAR6U2AYqWVvKv7n9VMIr7yMRUkKNCLzoDDlFsTWtAVrwCQlwCeaYCKZ/tUiIywxAd3VQkogct2Js9zAKumc151GvXF3UWteF+2U0TE6QWfIQZeoiW5RC7URQSl6Qa/ozXg23o0P43O+WjKKmyO0AOPrFxRfmfo=</latexit>

Rω
t

<latexit sha1_base64="EZxv3v6pkOoxLcm339rmzKDiVP4=">AAAB/nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5EomVQC8sI5gOSI+xt9pIlu3fH7pwQQsDfYKu1ndj6Vyz9J26SK0zig4HHezPMzAsSKQy67reTW1vf2NzKbxd2dvf2D4qHRw0Tp5rxOotlrFsBNVyKiNdRoOStRHOqAsmbwfB26jefuDYijh5xlHBf0X4kQsEoWqnVueMSKcFuseSW3RnIKvEyUoIMtW7xp9OLWap4hExSY9qem6A/phoFk3xS6KSGJ5QNaZ+3LY2o4sYfz+6dkDOr9EgYa1sRkpn6d2JMlTEjFdhORXFglr2p+J/XTjG89sciSlLkEZsvClNJMCbT50lPaM5QjiyhTAt7K2EDqilDG9HClkBNbCbecgKrpHFR9irlysNlqXqTpZOHEziFc/DgCqpwDzWoAwMJL/AKb86z8+58OJ/z1pyTzRzDApyvX1w+lkU=</latexit>

!t

<latexit sha1_base64="zxFnfeu3H+PWxq/W+0uhrVMjGlI=">AAACBHicbVDLSgMxFM34rPVVdekmWARBKDMi1WXBgi4r2Ae0Y8mkmTY0yQzJHaEM3foNbnXtTtz6Hy79EzNtF7b1wIXDOfdyLieIBTfgut/Oyura+sZmbiu/vbO7t184OGyYKNGU1WkkIt0KiGGCK1YHDoK1Ys2IDARrBsObzG8+MW14pB5gFDNfkr7iIacErPR4203hvFNlAgiGcbdQdEvuBHiZeDNSRDPUuoWfTi+iiWQKqCDGtD03Bj8lGjgVbJzvJIbFhA5Jn7UtVUQy46eTr8f41Co9HEbajgI8Uf9epEQaM5KB3ZQEBmbRy8T/vHYC4bWfchUnwBSdBoWJwBDhrALc45pRECNLCNXc/orpgGhCwRY1lxLIrBNvsYFl0rgoeeVS+f6yWKnO2smhY3SCzpCHrlAF3aEaqiOKNHpBr+jNeXbenQ/nc7q64sxujtAcnK9f13yYwA==</latexit>

Gt+!t

<latexit sha1_base64="Xejz//EvYNirXdw5EsJ6XG8X5nE=">AAACFnicbVBNS8NAEN34WetX1KMgi0UQLCURqR6LevBYwX5AU8pmu22X7m7C7kQooTd/hL/Bq569iVevHv0nJm0OtvXBwOO9GWbm+aHgBhzn21paXlldW89t5De3tnd27b39ugkiTVmNBiLQTZ8YJrhiNeAgWDPUjEhfsIY/vEn9xiPThgfqAUYha0vSV7zHKYFE6thHni/jcNyJ4cy7ZQIIBuwVPcm7XhHDuGMXnJIzAV4kbkYKKEO1Y/943YBGkimgghjTcp0Q2jHRwKlg47wXGRYSOiR91kqoIpKZdjz5Y4xPEqWLe4FOSgGeqH8nYiKNGUk/6ZQEBmbeS8X/vFYEvat2zFUYAVN0uqgXCQwBTkPBXa4ZBTFKCKGaJ7diOiCaUEiim9niyzQTdz6BRVI/L7nlUvn+olC5ztLJoUN0jE6Riy5RBd2hKqohip7QC3pFb9az9W59WJ/T1iUrmzlAM7C+fgEMPp81</latexit>pt+!t | t

Rate matrix

<latexit sha1_base64="79SRWO7a2JTEWorb1JbqePtBJro=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe5EomXQxjKC+YDkCHubvWTJ7t6xOyeG48DfYKu1ndj6Vyz9J26SK0zig4HHezPMzAtiwQ247rdTWFvf2Nwqbpd2dvf2D8qHRy0TJZqyJo1EpDsBMUxwxZrAQbBOrBmRgWDtYHw79duPTBseqQeYxMyXZKh4yCkBK3V6gUyfsj70yxW36s6AV4mXkwrK0eiXf3qDiCaSKaCCGNP13Bj8lGjgVLCs1EsMiwkdkyHrWqqIZMZPZ/dm+MwqAxxG2pYCPFP/TqREGjORge2UBEZm2ZuK/3ndBMJrP+UqToApOl8UJgJDhKfP4wHXjIKYWEKo5vZWTEdEEwo2ooUtgcxsJt5yAqukdVH1atXa/WWlfpOnU0Qn6BSdIw9doTq6Qw3URBQJ9IJe0Zvz7Lw7H87nvLXg5DPHaAHO1y9G5JbZ</latexit>xt
<latexit sha1_base64="aKbIg6s8Os4Lb0qVzCIWAcnfG1c=">AAACC3icbVDLSsNAFJ34rPUV7dLNYBEEoSQi1WVRFy4r2Ac0pUymk3boTBJmbsQQ8gl+g1tduxO3foRL/8SkzcK2HrhwOOdezuW4oeAaLOvbWFldW9/YLG2Vt3d29/bNg8O2DiJFWYsGIlBdl2gmuM9awEGwbqgYka5gHXdyk/udR6Y0D/wHiEPWl2Tkc49TApk0MCuOK5OndJDAmXPLBBAM6cCsWjVrCrxM7IJUUYHmwPxxhgGNJPOBCqJ1z7ZC6CdEAaeCpWUn0iwkdEJGrJdRn0im+8n0+RSfZMoQe4HKxgc8Vf9eJERqHUs325QExnrRy8X/vF4E3lU/4X4YAfPpLMiLBIYA503gIVeMgogzQqji2a+YjokiFLK+5lJcmXdiLzawTNrnNbteq99fVBvXRTsldISO0Smy0SVqoDvURC1EUYxe0Ct6M56Nd+PD+JytrhjFTQXNwfj6BdkNm3U=</latexit>xt+!t
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Making DFM effective for graph generation

 Vanilla DFM works on par with existing graph diffusion models

We leverage the increased flexibility of DFM:

<latexit sha1_base64="/fe8K7rQkPsviftvuxZmg4sGF7I="></latexit>

xt+!t → pt+!t|t = xt +Rω
t!t

Time distortion

• Sampling distortion: adjusts denoising time steps

Rate matrix modifiers

• Target guidance: amplifies predicted distribution

• Stochasticity: control trajectory randomness



Target guidance

9

<latexit sha1_base64="YHssvtFvW8O+PsZgAS2mj5mQgPM=">AAACDHicbZDLSsNAFIYn9VbrLV52bgaL4EJKIlJdFnThsoq9QBPDZDpph85kwsxEqKGv4DO41bU7ces7uPRNnLZZ2NYfDnz85xzO4Q8TRpV2nG+rsLS8srpWXC9tbG5t79i7e00lUolJAwsmZDtEijAak4ammpF2IgniISOtcHA17rceiVRUxPd6mBCfo15MI4qRNlZgH3iCkx6C3im8e5hyoAO77FScieAiuDmUQa56YP94XYFTTmKNGVKq4zqJ9jMkNcWMjEpeqkiC8AD1SMdgjDhRfjb5fgSPjdOFkZCmYg0n7t+NDHGlhjw0kxzpvprvjc3/ep1UR5d+RuMk1STG00NRyqAWcBwF7FJJsGZDAwhLan6FuI8kwtoENnMl5COTiTufwCI0zyputVK9PS/XrvN0iuAQHIET4IILUAM3oA4aAIMn8AJewZv1bL1bH9bndLRg5Tv7YEbW1y90g5sr</latexit>

ωRω
t

Target guidance:      

• Bias toward predicted clean graph with    

• Validity rises sooner

<latexit sha1_base64="j6kQU+7Y57fLaSeTjjaAQ+lwEKM=">AAACFHicbZC7SgNBFIZn4y3GW9RSi8EgiErYFYmWAS0sYzAXyGWZncwmQ2Z2l5mzQljS+BA+g63WdmJrb+mbOLkUJvGHgY//nMM583uR4Bps+9tKLS2vrK6l1zMbm1vbO9ndvaoOY0VZhYYiVHWPaCZ4wCrAQbB6pBiRnmA1r38zqtcemdI8DB5gELGWJN2A+5wSMJabPSy3T13AZ7gZStYluHmOy+0Ju+Bmc3beHgsvgjOFHJqq5GZ/mp2QxpIFQAXRuuHYEbQSooBTwYaZZqxZRGifdFnDYEAk061k/IshPjZOB/uhMi8APHb/TiREaj2QnumUBHp6vjYy/6s1YvCvWwkPohhYQCeL/FhgCPEoEtzhilEQAwOEKm5uxbRHFKFggpvZ4smhycSZT2ARqhd5p5Av3F/mirfTdNLoAB2hE+SgK1REd6iEKoiiJ/SCXtGb9Wy9Wx/W56Q1ZU1n9tGMrK9fHPWdkw==</latexit>

R→
t + ωRω

t



The introduced techniques lead to cumulative improvement of graph generative performance

10

Inference stage improvement
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Similar techniques are explored to achieve faster training 



Leveraging and ensuring graph-specific properties
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Sampling probability is permutation invariant

DeFoG respects graph symmetriesGNNs have limited representation power

DeFoG employs RRWP features to 
enhance graph generation performance

↑ Expressivity 
↑ Efficiency

Graph Inductive Biases in Transformers without Message Passing, Ma et al., ICML 2023 
Cometh: A continuous-time discrete-state graph diffusion model, Siraudin et al., ArXiv 2024



Evaluating graph generation
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Synthetic graph generation 

With varying topologies

Molecular graph generation 

With rich node and edge classes

Conditional graph generation 

With biological relevance

Low TLS

High TLS

TLS: Tertiary Lymphoid Structure



Generating molecules with DeFoG
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Molecule generated for QM9



Takeaways

14

• DeFoG leverages the flexibility of the discrete flow matching formulation 

• Exploiting its design space enables improved and more efficient graph generation 

• State-of-the-art performance across diverse graph benchmarks

xn
t + R⋅(xn

t , xn
t+−t | ̂xd

t )−t = p(xn
t+−t |xn

t , ̂xn
t )

xn
t

+

=

p(xn
t+−t |xn

t , ̂xn
t )

xn
t R*(xn

t , xn
t+−t |xn

1)−t p(xn
t+−t |xn

t )+ =

xd
t pd

t|1

Manuel’s proposal

<latexit sha1_base64="moT4lc/8jXOhvvnZLJBUGu4qKBE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqngqeNBjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hrmtx+5NiJWDzhJuB/RoRKhYBStdH/Tx3654lbdOchf4uWkAjka/fJnbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mp07JiVUGJIy1LYVkrv6cyGhkzCQKbGdEcWSWvZn4n9dNMbz0M6GSFLlii0VhKgnGZPY3GQjNGcqJJZRpYW8lbEQ1ZWjTKdkQvOWX/5LWWdWrVWt355X6VR5HEY7gGE7Bgwuowy00oAkMhvAEL/DqSOfZeXPeF60FJ585hF9wPr4BJ8CNtQ==</latexit>

Gt
<latexit sha1_base64="MCCiAvqaSrxjwc9FKhNJRGoe8e4=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJIqngIIeI5gHJGuYncwmQ2YfzPQqYcl/ePGgiFf/xZt/4yTZgyYWNBRV3XR3ebEUGm3728otLa+sruXXCxubW9s7xd29ho4SxXidRTJSLY9qLkXI6yhQ8lasOA08yZve8GriNx+50iIK73EUczeg/VD4glE00sNNN8WTzjWXSAmOu8WSXbanIIvEyUgJMtS6xa9OL2JJwENkkmrdduwY3ZQqFEzycaGTaB5TNqR93jY0pAHXbjq9ekyOjNIjfqRMhUim6u+JlAZajwLPdAYUB3rem4j/ee0E/Qs3FWGcIA/ZbJGfSIIRmURAekJxhnJkCGVKmFsJG1BFGZqgCiYEZ/7lRdI4LTuVcuXurFS9zOLIwwEcwjE4cA5VuIUa1IGBgmd4hTfryXqx3q2PWWvOymb24Q+szx/pVpIg</latexit>

Gt+�t

<latexit sha1_base64="YZKsT6rkRf98gO3Ngq4lawsGNMo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoM6MFjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305ubX1jcyu/XdjZ3ds/KB4eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup35rSdUmsfywYwT9CM6kDzkjBor1S96xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOy7FXKlfpVqXqXxZGHEziFc/DgGqpwDzVoAAOEZ3iFN+fReXHenY9Fa87JZo7hD5zPH3WxjLw=</latexit>

+ <latexit sha1_base64="t/tslDnH0vy0slI2k5mHjAGDHlM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9CQA8eEzAPSJYwO+lNxszOLjOzQgj5Ai8eFPHqJ3nzb5wke9DEgoaiqpvuriARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWD2acoB/RgeQhZ9RYqX7TK5bcsjsHWSVeRkqQodYrfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7olJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmvPYnXCapQckWi8JUEBOT2dekzxUyI8aWUKa4vZWwIVWUGZtNwYbgLb+8SpoXZa9SrtQvS9W7LI48nMApnIMHV1CFe6hBAxggPMMrvDmPzovz7nwsWnNONnMMf+B8/gCQ+YzO</latexit>=
<latexit sha1_base64="wRXtjAcRWIvR+CNl8HsPcxucvgo=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKezmED0GvHiMaB6QLGF20puMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFjc2t7p7hb2ts/ODwqH5+0jUo1hRZVXOluRAxwJqFlmeXQTTQQEXHoRJObud95Am2Ykg92mkAoyEiymFFindS+JyLhMChX/Kq/AF4nQU4qKEdzUP7qDxVNBUhLOTGmF/iJDTOiLaMcZqV+aiAhdEJG0HNUEgEmzBbXzvCFU4Y4VtqVtHih/p7IiDBmKiLXKYgdm1VvLv7n9VIbX4cZk0lqQdLlojjl2Co8fx0PmQZq+dQRQjVzt2I6JppQ6wIquRCC1ZfXSbtWDerV+l2t0qjncRTRGTpHlyhAV6iBblETtRBFj+gZvaI3T3kv3rv3sWwtePnMKfoD7/MHirGPFQ==</latexit>

Sample

<latexit sha1_base64="+y20TjnvLuNdH5a5u2DTTUKuFs8=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5SRLEKaGEZwSRKcoS9zV6yZD+O3T0hHPkVNhaK2Ppz7Pw3bpIrNPHBwOO9GWbmRQlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHbaNSTWiLKK70Q4QN5UzSlmWW04dEUywiTjvR+Hrmd56oNkzJeztJaCjwULKYEWyd9HhDpWKGyWG/XPGr/hxolQQ5qUCOZr/81RsokgoqLeHYmG7gJzbMsLaMcDot9VJDE0zGeEi7jkosqAmz+cFTdOaUAYqVdiUtmqu/JzIsjJmIyHUKbEdm2ZuJ/3nd1MaXYcZkkloqyWJRnHJkFZp9jwZMU2L5xBFMNHO3IjLCGhPrMiq5EILll1dJu1YN6tX6Xa3SuMrjKMIJnMI5BHABDbiFJrSAgIBneIU3T3sv3rv3sWgtePnMMfyB9/kD5PSQdQ==</latexit>

Denoising

Noising        pt|1 = (1 Δ t)p0 + t ⋆ p1

<latexit sha1_base64="o5xMFkAkwmAVkNopZ8LYtyUOB3Q=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgadkNIZpbQA8eI5iHJEuYncwmQ2Zml5leIYR8hRcPinj1c7z5N84mEXwWNBRV3XR3hYngBjzv3cmtrK6tb+Q3C1vbO7t7xf2DlolTTVmTxiLWnZAYJrhiTeAgWCfRjMhQsHY4vsj89h3ThsfqBiYJCyQZKh5xSsBKt71LJoBgKPSLJc8t12o1z8e/ie96c5TQEo1+8a03iGkqmQIqiDFd30sgmBINnAo2K/RSwxJCx2TIupYqIpkJpvODZ/jEKgMcxdqWAjxXv05MiTRmIkPbKQmMzE8vE//yuilE58GUqyQFpuhiUZQKDDHOvscDrhkFMbGEUM3trZiOiCYUbEZZCJ+f4v9Jq+z6Vbd6XSnVK8s48ugIHaNT5KMzVEdXqIGaiCKJ7tEjenK08+A8Oy+L1pyznDlE3+C8fgBIRZAP</latexit>

�t

<latexit sha1_base64="CqGi6enbFtuFv0Qi/+fz0LtDD0c=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vjw4rGC/YA2lM120i7dTeLuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pR8AhbhhuB3UQhlYHATjC5zf3OEyrN4+jBTBP0JR1FPOSMmlzqC3wcVKpuzZ2DrBKvIFUo0BxUvvrDmKUSI8ME1brnuYnxM6oMZwJn5X6qMaFsQkfYszSiErWfzW+dkXOrDEkYK1uRIXP190RGpdZTGdhOSc1YL3u5+J/XS01442c8SlKDEVssClNBTEzyx8mQK2RGTC2hTHF7K2FjqigzNp6yDcFbfnmVtC9rXr1Wv7+qNtwijhKcwhlcgAfX0IA7aEILGIzhGV7hzZHOi/PufCxa15xi5gT+wPn8ARMpjjk=</latexit> <latexit sha1_base64="N1k7HwW0c8epXRur0RmZbu57UXU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1W9WrXWvK7U3TyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ad0GMrQ==</latexit>

0

<latexit sha1_base64="OyXCnz6PSeq02nTCi9oMtnXIXog=">AAACGHicbVDLSgMxFM3UV62vUZdugkVw1c6oVJcFNy4r2Ad0hpJJb9vQTGZIMmIZ+hlu/BU3LhRx251/Y9oOYlsPhBzOuZd77wlizpR2nG8rt7a+sbmV3y7s7O7tH9iHRw0VJZJCnUY8kq2AKOBMQF0zzaEVSyBhwKEZDG+nfvMRpGKReNCjGPyQ9AXrMUq0kTp22Qugz0QahERL9jTGbvkSe97CB6L763fsolNyZsCrxM1IEWWodeyJ141oEoLQlBOl2q4Taz8lUjPKYVzwEgUxoUPSh7ahgoSg/HR22BifGaWLe5E0T2g8U/92pCRUahQGptLsN1DL3lT8z2snunfjp0zEiQZB54N6Ccc6wtOUcJdJoJqPDCFUMrMrpgMiCdUmy4IJwV0+eZU0LkpupVS5vypWnSyOPDpBp+gcuegaVdEdqqE6ougZvaJ39GG9WG/Wp/U1L81ZWc8xWoA1+QGW3J41</latexit>2

4
1/3
1/3
1/3

3

5
<latexit sha1_base64="cWWo/kZ3qNrdeL/sBZCV+xTNTM4=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYlIdVlw47KCfUATymRy0w6dTMLMRCyh3+DGX3HjQhG3rtz5N07bINp6YIbDOfdy7z1BypnSjvNlLS2vrK6tlzbKm1vbO7v23n5LJZmk0KQJT2QnIAo4E9DUTHPopBJIHHBoB8Orid++A6lYIm71KAU/Jn3BIkaJNlLPPvUC6DORBzHRkt2PsYs9DzvFByL8cXp2xak6U+BF4hakggo0evanFyY0i0FoyolSXddJtZ8TqRnlMC57mYKU0CHpQ9dQQWJQfj49aYyPjRLiKJHmCY2n6u+OnMRKjeLAVJr9Bmrem4j/ed1MR5d+zkSaaRB0NijKONYJnuSDQyaBaj4yhFDJzK6YDogkVJsUyyYEd/7kRdI6q7q1au3mvFJ3ijhK6BAdoRPkogtUR9eogZqIogf0hF7Qq/VoPVtv1vusdMkqeg7QH1gf3653nNE=</latexit>2

4
1
0
0

3

5

<latexit sha1_base64="UVTMJ5FfxOwudynNrAPlQIqOx08=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXpHqsePFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXvyYVuV5NkjdbFCuuDV3DrxKvJxUUI7moPzVHyqaREwCFcSYnufG4KdEA6eCZaV+YlhM6ISMWM9SSSJm/HR+cobPrDLEodK2JOC5+nsiJZEx0yiwnRGBsVn2ZuJ/Xi+B8NpPuYwTYJIuFoWJwKDw7H885JpREFNLCNXc3orpmGhCwaZUsiF4yy+vkvZFzavX6veXlcZNHkcRnaBTVEUeukINdIeaqIUoUugZvaI3B5wX5935WLQWnHzmGP2B8/kD26+Q/g==</latexit>

p(n)0

<latexit sha1_base64="hEilFJxusO9R2GiwMLrAChgdyvY="></latexit>

Noising: p(n)t|1 = (1→ t) p(n)0 + t p(n)1

<latexit sha1_base64="iFcMSDtkKPLCYWodvTr/kUQkkmQ=">AAACHXicbVBNSwMxEM36bf1a9eglWAotSNkVqT0KHvSoYFXo1iWbpm1okl2SWaGs+wv8Ef4Gr3r2Jl7Fo//EtPZgWx8MPN6bYWZelAhuwPO+nLn5hcWl5ZXVwtr6xuaWu71zbeJUU9agsYj1bUQME1yxBnAQ7DbRjMhIsJuofzr0b+6ZNjxWVzBIWEuSruIdTglYKXRLQSSzJL/LAugxIAe4rCp5mPkPkJcD2o7h4SyESugWvao3Ap4l/pgU0RgXofsdtGOaSqaACmJM0/cSaGVEA6eC5YUgNSwhtE+6rGmpIpKZVjZ6J8clq7RxJ9a2FOCR+nciI9KYgYxspyTQM9PeUPzPa6bQqbcyrpIUmKK/izqpwBDjYTa4zTWjIAaWEKq5vRXTHtGEgk1wYkskc5uJP53ALLk+rPq1au3yqHhSH6ezgvbQPiojHx2jE3SOLlADUfSIntELenWenDfn3fn4bZ1zxjO7aALO5w84w6J/</latexit>

pω,(n)
1|t (·|Gt)

<latexit sha1_base64="te9IrgMMbJuXF/uvysbBaGh6uNY=">AAACKHicbVDLSgNBEJz1/Tbq0ctgECJI2BVRwYugB49RjArZuMxOOmbIzOwy0yuGZX/Dj/AbvOrZm+SoX+Ik5uCroKGo6qa7K06lsOj7fW9sfGJyanpmdm5+YXFpubSyemmTzHCo80Qm5jpmFqTQUEeBEq5TA0zFEq7i7vHAv7oDY0WiL7CXQlOxWy3agjN0UlTyw1jl58VNHmIHkG3Tit4qohyLyn2E2zTkrQS3aHhIwxOQyChGpbJf9Yegf0kwImUyQi0qvYethGcKNHLJrG0EforNnBkUXEIxF2YWUsa77BYajmqmwDbz4WcF3XRKi7YT40ojHarfJ3KmrO2p2HUqhh372xuI/3mNDNsHzVzoNEPQ/GtRO5MUEzqIibaEAY6y5wjjRrhbKe8wwzi6MH9siVXhMgl+J/CXXO5Ug73q3tlu+ehglM4MWScbpEICsk+OyCmpkTrh5IE8kWfy4j16r96b1/9qHfNGM2vkB7yPTwIApdQ=</latexit>

Rω,(n)
t (xt, ·) !t

<latexit sha1_base64="6SxbCQD1hJYXw24C+wM8T//awoQ=">AAACGXicbVA9SwNBEN3zM8avqKXNahAUJNyJaMqAFpZRjBFyMextJmZxd+/YnRPCcbU/wt9gq7Wd2FpZ+k/cxBR+PRh4vDfDzLwokcKi7797E5NT0zOzhbni/MLi0nJpZfXCxqnh0OCxjM1lxCxIoaGBAiVcJgaYiiQ0o5ujod+8BWNFrM9xkEBbsWsteoIzdFKntBFGKjvLr7IQ+4Bsl27rnbyTYU7DY5DIKHZKZb/ij0D/kmBMymSMeqf0EXZjnirQyCWzthX4CbYzZlBwCXkxTC0kjN+wa2g5qpkC285Gr+R0yyld2ouNK410pH6fyJiydqAi16kY9u1vbyj+57VS7FXbmdBJiqD516JeKinGdJgL7QoDHOXAEcaNcLdS3meGcXTp/dgSqdxlEvxO4C+52KsEB5WD0/1yrTpOp0DWySbZJgE5JDVyQuqkQTi5Iw/kkTx5996z9+K9frVOeOOZNfID3tsnrYOgmQ==</latexit>

Rω,(n)
t !t

<latexit sha1_base64="7l30X4J6nM0+wCRVg8Tu0thpYXk=">AAACFXicbVDLSgNBEJyNrxhfUY8iDAYhIoRdkZhjQA8eI5gHJHGZncwmQ2Zml5leIax78iP8Bq969iZePXv0T9w8DiZa0FBUddPd5YWCG7DtLyuztLyyupZdz21sbm3v5Hf3GiaINGV1GohAtzximOCK1YGDYK1QMyI9wZre8HLsN++ZNjxQtzAKWVeSvuI+pwRSyc0fdjwZh8ldXFQniRvDaeeKCSAY8AOGxM0X7JI9Af5LnBkpoBlqbv670wtoJJkCKogxbccOoRsTDZwKluQ6kWEhoUPSZ+2UKiKZ6caTNxJ8nCo97Ac6LQV4ov6eiIk0ZiS9tFMSGJhFbyz+57Uj8CvdmKswAqbodJEfCQwBHmeCe1wzCmKUEkI1T2/FdEA0oZAmN7fFk+NMnMUE/pLGWckpl8o354VqZZZOFh2gI1REDrpAVXSNaqiOKHpEz+gFvVpP1pv1bn1MWzPWbGYfzcH6/AG5158M</latexit>

p(n)
t+!t|t

Fonts:

• 32

• 24

<latexit sha1_base64="TnXKXpC5JmeCXW2qzuutc8VaGUQ="></latexit>

Noising : p(n)
t|1 = (1→ t)p(n)

0 + tp(n)
1

<latexit sha1_base64="AbTlAuV9hGjudQUh93+27EvsMts=">AAACBHicbVC7SgNBFL0bXzG+opY2g0GITdgViZYBG8sI5gHJJsxOJsmQmdllZlYIy7Z+g63WdmLrf1j6J06SLUzigQuHc+7lXE4QcaaN6347uY3Nre2d/G5hb//g8Kh4fNLUYawIbZCQh6odYE05k7RhmOG0HSmKRcBpK5jczfzWE1WahfLRTCPqCzySbMgINlbqdQORRGkvKcvLtO/2iyW34s6B1omXkRJkqPeLP91BSGJBpSEca93x3Mj4CVaGEU7TQjfWNMJkgke0Y6nEgmo/mX+dogurDNAwVHakQXP170WChdZTEdhNgc1Yr3oz8T+vE5vhrZ8wGcWGSrIIGsYcmRDNKkADpigxfGoJJorZXxEZY4WJsUUtpQQitZ14qw2sk+ZVxatWqg/XpVotaycPZ3AOZfDgBmpwD3VoAAEFL/AKb86z8+58OJ+L1ZyT3ZzCEpyvXwzYmNw=</latexit>

p(n)
0

<latexit sha1_base64="A55xuaR6hGOCwsgm84gNzjUrZNs=">AAACBHicbVC7SgNBFL0bXzG+opY2g0GITdgViZYBG8sI5gHJJsxOJsmQmdllZlYIy7Z+g63WdmLrf1j6J06SLUzigQuHc+7lXE4QcaaN6347uY3Nre2d/G5hb//g8Kh4fNLUYawIbZCQh6odYE05k7RhmOG0HSmKRcBpK5jczfzWE1WahfLRTCPqCzySbMgINlbqdQORRGkvKcvLtO/1iyW34s6B1omXkRJkqPeLP91BSGJBpSEca93x3Mj4CVaGEU7TQjfWNMJkgke0Y6nEgmo/mX+dogurDNAwVHakQXP170WChdZTEdhNgc1Yr3oz8T+vE5vhrZ8wGcWGSrIIGsYcmRDNKkADpigxfGoJJorZXxEZY4WJsUUtpQQitZ14qw2sk+ZVxatWqg/XpVotaycPZ3AOZfDgBmpwD3VoAAEFL/AKb86z8+58OJ+L1ZyT3ZzCEpyvXw5rmN0=</latexit>

p(n)
1

<latexit sha1_base64="6SxbCQD1hJYXw24C+wM8T//awoQ=">AAACGXicbVA9SwNBEN3zM8avqKXNahAUJNyJaMqAFpZRjBFyMextJmZxd+/YnRPCcbU/wt9gq7Wd2FpZ+k/cxBR+PRh4vDfDzLwokcKi7797E5NT0zOzhbni/MLi0nJpZfXCxqnh0OCxjM1lxCxIoaGBAiVcJgaYiiQ0o5ujod+8BWNFrM9xkEBbsWsteoIzdFKntBFGKjvLr7IQ+4Bsl27rnbyTYU7DY5DIKHZKZb/ij0D/kmBMymSMeqf0EXZjnirQyCWzthX4CbYzZlBwCXkxTC0kjN+wa2g5qpkC285Gr+R0yyld2ouNK410pH6fyJiydqAi16kY9u1vbyj+57VS7FXbmdBJiqD516JeKinGdJgL7QoDHOXAEcaNcLdS3meGcXTp/dgSqdxlEvxO4C+52KsEB5WD0/1yrTpOp0DWySbZJgE5JDVyQuqkQTi5Iw/kkTx5996z9+K9frVOeOOZNfID3tsnrYOgmQ==</latexit>

Rω,(n)
t !t

<latexit sha1_base64="nfklI9kaletmb6pOhXd8d37BN7s=">AAAB/3icbVA9TwJBEJ3DL8Qv1NLmIjHBhtwZg5QkNpaYyIeBk+wte7Bhd++yu2cklyv8DbZa2xlbf4ql/8QFrhDwJZO8vDeTmXl+xKjSjvNt5dbWNza38tuFnd29/YPi4VFLhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX98PfXbj0QqGoo7PYmIx9FQ0IBipI10//SQlMV52tf9YsmpODPYq8TNSAkyNPrFn94gxDEnQmOGlOq6TqS9BElNMSNpoRcrEiE8RkPSNVQgTpSXzA5O7TOjDOwglKaEtmfq34kEcaUm3DedHOmRWvam4n9eN9ZBzUuoiGJNBJ4vCmJm69Cefm8PqCRYs4khCEtqbrXxCEmEtcloYYvPU5OJu5zAKmldVNxqpXp7WarXsnTycAKnUAYXrqAON9CAJmDg8AKv8GY9W+/Wh/U5b81Z2cwxLMD6+gVUw5bL</latexit>

x(n)
t

<latexit sha1_base64="5n7LWHx5qdVR2sH+1ozc3auee/0=">AAACCHicbVDLSsNAFJ3UV62vqEs3g0Wom5KI1C4LblxWsA9oY5hMp+3QmUmYmRRLyA/4DW517U7c+hcu/RMnbRa29cCFwzn3ci4niBhV2nG+rcLG5tb2TnG3tLd/cHhkH5+0VRhLTFo4ZKHsBkgRRgVpaaoZ6UaSIB4w0gkmt5nfmRKpaCge9CwiHkcjQYcUI20k37b7AU+e0sekIi5TP9Gpb5edqjMHXCduTsogR9O3f/qDEMecCI0ZUqrnOpH2EiQ1xYykpX6sSITwBI1Iz1CBOFFeMv88hRdGGcBhKM0IDefq34sEcaVmPDCbHOmxWvUy8T+vF+th3UuoiGJNBF4EDWMGdQizGuCASoI1mxmCsKTmV4jHSCKsTVlLKQHPOnFXG1gn7auqW6vW7q/LjXreThGcgXNQAS64AQ1wB5qgBTCYghfwCt6sZ+vd+rA+F6sFK785BUuwvn4B2CuaXQ==</latexit>

x(n)
t

<latexit sha1_base64="nfklI9kaletmb6pOhXd8d37BN7s=">AAAB/3icbVA9TwJBEJ3DL8Qv1NLmIjHBhtwZg5QkNpaYyIeBk+wte7Bhd++yu2cklyv8DbZa2xlbf4ql/8QFrhDwJZO8vDeTmXl+xKjSjvNt5dbWNza38tuFnd29/YPi4VFLhbHEpIlDFsqOjxRhVJCmppqRTiQJ4j4jbX98PfXbj0QqGoo7PYmIx9FQ0IBipI10//SQlMV52tf9YsmpODPYq8TNSAkyNPrFn94gxDEnQmOGlOq6TqS9BElNMSNpoRcrEiE8RkPSNVQgTpSXzA5O7TOjDOwglKaEtmfq34kEcaUm3DedHOmRWvam4n9eN9ZBzUuoiGJNBJ4vCmJm69Cefm8PqCRYs4khCEtqbrXxCEmEtcloYYvPU5OJu5zAKmldVNxqpXp7WarXsnTycAKnUAYXrqAON9CAJmDg8AKv8GY9W+/Wh/U5b81Z2cwxLMD6+gVUw5bL</latexit>

x(n)
t

<latexit sha1_base64="bekDayNLb5bVYkfiJkprLlty7xQ=">AAACEnicbVDLSgNBEJyNrxhfUW96GQxCRAi7IjHHgB48RjAPSOIyO5lNhszMLjO9YlgW/Ai/wauevYlXf8Cjf+LmcTDRgoaiqpvuLi8U3IBtf1mZpeWV1bXsem5jc2t7J7+71zBBpCmr00AEuuURwwRXrA4cBGuFmhHpCdb0hpdjv3nPtOGBuoVRyLqS9BX3OSWQSm7+oOPJ+CG5i4vqJHFjOO1cMQEEA07cfMEu2RPgv8SZkQKaoebmvzu9gEaSKaCCGNN27BC6MdHAqWBJrhMZFhI6JH3WTqkikpluPPkhwcep0sN+oNNSgCfq74mYSGNG0ks7JYGBWfTG4n9eOwK/0o25CiNgik4X+ZHAEOBxILjHNaMgRikhVPP0VkwHRBMKaWxzWzw5zsRZTOAvaZyVnHKpfHNeqFZm6WTRITpCReSgC1RF16iG6oiiR/SMXtCr9WS9We/Wx7Q1Y81m9tEcrM8fjX6d5g==</latexit>

x(n)
t+!t

<latexit sha1_base64="ykvw1FV/eknZKg5iEZt7XdbY5Y0=">AAACDnicbVDLSsNAFJ3UV62vqODGzWARKkJJRGqXBV24rGAf0NYymU7aoZNJmLkRS8w/+A1ude1O3PoLLv0TkzYLWz1w4XDOvZzLcQLBNVjWl5FbWl5ZXcuvFzY2t7Z3zN29pvZDRVmD+sJXbYdoJrhkDeAgWDtQjHiOYC1nfJn6rXumNPflLUwC1vPIUHKXUwKJ1DcPHu6ikjyJ+xHgU9y9YgIIhrhvFq2yNQX+S+yMFFGGet/87g58GnpMAhVE645tBdCLiAJOBYsL3VCzgNAxGbJOQiXxmO5F0/9jfJwoA+z6KhkJeKr+voiIp/XEc5JNj8BIL3qp+J/XCcGt9iIugxCYpLMgNxQYfJyWgQdcMQpikhBCFU9+xXREFKGQVDaX4nhpJ/ZiA39J86xsV8qVm/NirZq1k0eH6AiVkI0uUA1dozpqIIoe0TN6Qa/Gk/FmvBsfs9Wckd3sozkYnz+gKZu7</latexit>

x(n)
t+!t



See you at Poster #E-3004 
Today at 4:30pm
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