
Jian Chen

LACE: LAyout Constraint diffusion modEl 
Towards Aligned Layout Generation via Diffusion Model  
with Aesthetic Constraints



• LACE is a unified model that can handle unconditional and various conditional 
generation tasks. 

• LACE generates continuous coordinate values, enabling constrained optimization during 
training. 

• LACE surpasses existing baselines across multiple metrics.

Introduction



Discrete vs Continuous diffusion for layout generation
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probability logits of category 

(e.g., 6 labels)

Discrete diffusion  
generate sequence of probability mass vector for discretized coordinate 
bins and categorical labels. 

Continuous diffusion  
generate sequence of differentiable bounding box coordinate.

4 probability vectors of discrete bins (e.g., 4 x 128 bins)

<latexit sha1_base64="3fLmVFrZlYVCFGO6USFukxs9gPs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgadkVX8egF48RzQOSJcxOOsmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrTATXxvO+ncLK6tr6RnGztLW9s7tX3j9o6DhVDOssFrFqhVSj4BLrhhuBrUQhjUKBzXB0O/WbT6g0j+WjGScYRHQgeZ8zaqz04Lput1zxXG8Gskz8nFQgR61b/ur0YpZGKA0TVOu27yUmyKgynAmclDqpxoSyER1g21JJI9RBNjt1Qk6s0iP9WNmShszU3xMZjbQeR6HtjKgZ6kVvKv7ntVPTvw4yLpPUoGTzRf1UEBOT6d+kxxUyI8aWUKa4vZWwIVWUGZtOyYbgL768TBpnrn/pXtyfV6o3eRxFOIJjOAUfrqAKd1CDOjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AFPJI0s</latexit>...
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<latexit sha1_base64="a/MgJI6TFh6NKa5uiqYTKb0wBnc=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8cI5gHJEmYns8mQ2dl1plcIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94DjhfkQHSoSCUbRSu4si4oac98oVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFUUbvGz2b3TsiJVfokjLUthWSm/p7IaGTMOApsZ0RxaBa9qfif10kxvPYzoZIUuWLzRWEqCcZk+jzpC80ZyrEllGlhbyVsSDVlaCMq2RC8xZeXSfOs6l1WL+7PK7WbPI4iHMExnIIHV1CDO6hDAxhIeIZXeHMenRfn3fmYtxacfOYQ/sD5/AGHxI+m</latexit>⇥4

probability of category 

(e.g., 6 labels)

Numerical vector of box coordinate (4 dimension)
Box 

Coordinate:

Label:

<latexit sha1_base64="GZflokwORP701/hfaDcBaZmIKi4=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgopRE6mNZdOOygn1AGspkOmmHTiZhZqKG0N9w40IRt/6MO//GaZuFth64cDjnXu69x485U9q2v63Cyura+kZxs7S1vbO7V94/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHH99M/c4DlYpF4l6nMfVCPBQsYARrI/XcpypKq+ixikZev1yxa/YMaJk4OalAjma//NUbRCQJqdCEY6Vcx461l2GpGeF0UuolisaYjPGQuoYKHFLlZbObJ+jEKAMURNKU0Gim/p7IcKhUGvqmM8R6pBa9qfif5yY6uPIyJuJEU0Hmi4KEIx2haQBowCQlmqeGYCKZuRWREZaYaBNTyYTgLL68TNpnNeeidn5XrzSu8ziKcATHcAoOXEIDbqEJLSAQwzO8wpuVWC/Wu/Uxby1Y+cwh/IH1+QMNEJBo</latexit>

[x, y, w, h]

DifferentiableNot differentiable

Label:

Box 
Coordinate:

• Continuous value for box coordinates is aligned with 
real-world cases. 

• Multiple tasks can be done with a single model.

Modality-wise discrete noise with absorbing state [mask] 
with transition probability matrix:Noise: Noise: Gaussian



Continuous diffusion 
starts with a random layout and refines it to an organized 
one over time, which is more flexible in modeling.

Discrete vs Continuous diffusion for layout generation

Discrete diffusion  
starting from a blank canvas, generates elements incrementally. Emerged elements 
tend to remain static, thus limiting the model’s ability to make global adjustments. 

<latexit sha1_base64="EqeA+mbLkNRXGR722P9vRZdlcXk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8cE8oJkCbOT3mTM7OwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vJ7e2vrG5ld8u7Ozu7R8UD4+aOk4VwwaLRazaAdUouMSG4UZgO1FIo0BgKxjdz/zWEyrNY1k34wT9iA4kDzmjxkq1eq9YcsvuHGSVeBkpQYZqr/jV7ccsjVAaJqjWHc9NjD+hynAmcFrophoTykZ0gB1LJY1Q+5P5oVNyZpU+CWNlSxoyV39PTGik9TgKbGdEzVAvezPxP6+TmvDWn3CZpAYlWywKU0FMTGZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbgrf88ippXpS96/JV7bJUucviyMMJnMI5eHADFXiAKjSAAcIzvMKb8+i8OO/Ox6I152Qzx/AHzucPsumM4g==</latexit>

T
<latexit sha1_base64="GQuMYZhMmwPAndQ0tTFN44pZFYg=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivV3V6p7FbcGcgy8XJShhy1Xumr249ZGqE0TFCtO56bGD+jynAmcFLsphoTykZ0gB1LJY1Q+9ns0Ak5tUqfhLGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT8z+ukJrzxMy6T1KBk80VhKoiJyfRr0ucKmRFjSyhT3N5K2JAqyozNpmhD8BZfXibN84p3VbmsX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDfFmMvg==</latexit>

0



<latexit sha1_base64="im1e/4T9eS0sJniQeODaVSCpcus=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiTia1l047KCfUATymQ6aYdOHszciCX0N9y4UMStP+POv3HSZqGtBwYO59zLPXP8RAqNtv1tlVZW19Y3ypuVre2d3b3q/kFbx6livMViGauuTzWXIuItFCh5N1Gchr7kHX98m/udR660iKMHnCTcC+kwEoFgFI3kuiHFkR9kT9M+9qs1u27PQJaJU5AaFGj2q1/uIGZpyCNkkmrdc+wEvYwqFEzyacVNNU8oG9Mh7xka0ZBrL5tlnpITowxIECvzIiQz9fdGRkOtJ6FvJvOMetHLxf+8XorBtZeJKEmRR2x+KEglwZjkBZCBUJyhnBhCmRImK2EjqihDU1PFlOAsfnmZtM/qzmX94v681rgp6ijDERzDKThwBQ24gya0gEECz/AKb1ZqvVjv1sd8tGQVO4fwB9bnD5Mskg0=</latexit>xt
<latexit sha1_base64="slyFlkoR4BgwhPc1WDfDuSbPIxk=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUR8LYtuXFboC5pQJtNJO3QyCfMQS+hvuHGhiFt/xp1/46TNQlsPDBzOuZd75oQpZ0q77rezsrq2vrFZ2ipv7+zu7VcODtsqMZLQFkl4IrshVpQzQVuaaU67qaQ4DjnthOO73O88UqlYIpp6ktIgxkPBIkawtpLvx1iPwih7mvab/UrVrbkzoGXiFaQKBRr9ypc/SIiJqdCEY6V6npvqIMNSM8LptOwbRVNMxnhIe5YKHFMVZLPMU3RqlQGKEmmf0Gim/t7IcKzUJA7tZJ5RLXq5+J/XMzq6CTImUqOpIPNDkeFIJygvAA2YpETziSWYSGazIjLCEhNtayrbErzFLy+T9nnNu6pdPlxU67dFHSU4hhM4Aw+uoQ730IAWEEjhGV7hzTHOi/PufMxHV5xi5wj+wPn8AWKske0=</latexit>xT

<latexit sha1_base64="WUGfJUatT32LsO7tY2ynq1+4uX0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgxpKIr2XRjcsK9gFtKJPppB06mYSZSbGE/IkbF4q49U/c+TdO2iy09cDA4Zx7uWeOH3OmtON8W6WV1bX1jfJmZWt7Z3fP3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadsf3+V+e0KlYpF41NOYeiEeChYwgrWR+rbdC7Ee+UH6lPVTfeZmfbvq1JwZ0DJxC1KFAo2+/dUbRCQJqdCEY6W6rhNrL8VSM8JpVuklisaYjPGQdg0VOKTKS2fJM3RilAEKImme0Gim/t5IcajUNPTNZJ5TLXq5+J/XTXRw46VMxImmgswPBQlHOkJ5DWjAJCWaTw3BRDKTFZERlphoU1bFlOAufnmZtM5r7lXt8uGiWr8t6ijDERzDKbhwDXW4hwY0gcAEnuEV3qzUerHerY/5aMkqdg7hD6zPH7vAk7w=</latexit>xt�1
<latexit sha1_base64="HXfO7+v6I/ST4J9vIwJ1ZeU8GrQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIr2XRjcsK9gGdoWTSTBuaSYYkI5ahv+HGhSJu/Rl3/o2ZdhbaeiBwOOde7skJE860cd1vp7Syura+Ud6sbG3v7O5V9w/aWqaK0BaRXKpuiDXlTNCWYYbTbqIojkNOO+H4Nvc7j1RpJsWDmSQ0iPFQsIgRbKzk+zE2ozDKnqZ9t1+tuXV3BrRMvILUoECzX/3yB5KkMRWGcKx1z3MTE2RYGUY4nVb8VNMEkzEe0p6lAsdUB9ks8xSdWGWAIqnsEwbN1N8bGY61nsShncwz6kUvF//zeqmJroOMiSQ1VJD5oSjlyEiUF4AGTFFi+MQSTBSzWREZYYWJsTVVbAne4peXSfus7l3WL+7Pa42boo4yHMExnIIHV9CAO2hCCwgk8Ayv8Oakzovz7nzMR0tOsXMIf+B8/gAsHJHJ</latexit>x0

<latexit sha1_base64="kPZRHn4DqTKsElAFUjEcpra1bXU=">AAACCXicbVC7TsMwFHXKq5RXgZHFokIqA1WCeI0VLIxFog+prSLHdVqrjhPsG0QVurLwKywMIMTKH7DxN7hthtJyJEvH59yre+/xIsE12PaPlVlYXFpeya7m1tY3Nrfy2zs1HcaKsioNRagaHtFMcMmqwEGwRqQYCTzB6l7/auTX75nSPJS3MIhYOyBdyX1OCRjJzeO7Yisg0PP85GHowuPUJ4EjZ3jo5gt2yR4DzxMnJQWUouLmv1udkMYBk0AF0brp2BG0E6KAU8GGuVasWURon3RZ01BJAqbbyfiSIT4wSgf7oTJPAh6r0x0JCbQeBJ6pHC2qZ72R+J/XjMG/aCdcRjEwSSeD/FhgCPEoFtzhilEQA0MIVdzsimmPKELBhJczITizJ8+T2nHJOSud3pwUypdpHFm0h/ZRETnoHJXRNaqgKqLoCb2gN/RuPVuv1of1OSnNWGnPLvoD6+sXNoGaqw==</latexit>

q(xt|xt�1)

<latexit sha1_base64="OjdvgzQvYaQrfiWfOKPhSwVs9c0=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiBE0DAjbsegBz1GMAskYejp9CRNeha6a8Qwzid58VP0oqCIV7/CniSHLD5oePVeFV31nFBwBab5YWQWFpeWV7KrubX1jc2t/PZOTQWRpKxKAxHIhkMUE9xnVeAgWCOUjHiOYHWnf5369QcmFQ/8exiErO2Rrs9dTgloyc7fhHbcgh4DkhRbHoGe48aPiR3DsZU8TQnJEZ6szYnaSw7tfMEsmUPgeWKNSQGNUbHzr61OQCOP+UAFUappmSG0YyKBU8GSXCtSLCS0T7qsqalPPKba8fDgBB9opYPdQOrnAx6qkxMx8ZQaeI7uTFdUs14q/uc1I3Av2zH3wwiYT0cfuZHAEOA0PdzhklEQA00IlVzvimmPSEJBZ5zTIVizJ8+T2knJOi+d3Z0WylfjOLJoD+2jIrLQBSqjW1RBVUTRM3pDn+jLeDHejW/jZ9SaMcYzu2gKxu8fPHergQ==</latexit>

p✓(xt�1|xt,x0,m)

<latexit sha1_base64="/qhan7IpshyFchvJDY2tap8pT3w=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyyCqzIjvpZFNy4r2Ae0Q8mkt21o5kFyRyxjF/6KGxeKuPU33Pk3ZtpZaOuBwOGce5Kb48dSaHScb2thcWl5ZbWwVlzf2Nzatnd26zpKFIcaj2Skmj7TIEUINRQooRkrYIEvoeEPrzO/cQ9Kiyi8w1EMXsD6oegJztBIHXu/jfCAacwUCiYpSAggxHHHLjllZwI6T9yclEiOasf+ancjnmRhLpnWLdeJ0Uuza7mEcbGdaIgZH7I+tAwNWQDaSyf7j+mRUbq0FylzQqQT9XciZYHWo8A3kwHDgZ71MvE/r5Vg79JLRRgnCCGfPtRLJMWIZmXQrlDAUY4MYVwJsyvlA6YYR1NZ0ZTgzn55ntRPyu55+ez2tFS5yusokANySI6JSy5IhdyQKqkRTh7JM3klb9aT9WK9Wx/T0QUrz+yRP7A+fwDRVZah</latexit>

partial element

<latexit sha1_base64="bqbD7CS/gqqL/ZSisfagCdBLXd0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68RjBLJAZQk+nJ2nSs9BdI4Yhv+HFgyJe/Rlv/o2dyRw08UHB472q7qrnJ1JotO1vq7Syura+Ud6sbG3v7O5V9w/aOk4V4y0Wy1h1faq5FBFvoUDJu4niNPQl7/jj25nfeeRKizh6wEnCvZAOIxEIRtFIrov8CTMmqdbTfrVm1+0cZJk4BalBgWa/+uUOYpaGPML8hZ5jJ+hlVKFgkk8rbqp5QtmYDnnP0IiGXHtZvvOUnBhlQIJYmYqQ5OrviYyGWk9C33SGFEd60ZuJ/3m9FINrLxNRkiKP2PyjIJUEYzILgAyE4gzlxBDKlDC7EjaiijI0MVVMCM7iycukfVZ3LusX9+e1xk0RRxmO4BhOwYEraMAdNKEFDBJ4hld4s1LrxXq3PuatJauYOYQ/sD5/AMGIkis=</latexit>

class
<latexit sha1_base64="tdQ6Ts4dbhDZ6en9yuFR03//AqI=">AAAB+3icbVDJTgJBEO3BDXEb8eilIzHxYMiMcTsSvXjERJYECOlpCujQs6S7xoCT+RUvHjTGqz/izb+xGTgo+JJKXt6r6q56XiSFRsf5tnIrq2vrG/nNwtb2zu6evV+s6zBWHGo8lKFqekyDFAHUUKCEZqSA+Z6Ehje6nfqNR1BahMEDTiLo+GwQiL7gDI3UtYtthDEmXDKtT6kWT5B27ZJTdjLQZeLOSYnMUe3aX+1eyGMfAszeablOhJ2EKRRcQlpoxxoixkdsAC1DA+aD7iTZ7ik9NkqP9kNlKkCaqb8nEuZrPfE90+kzHOpFbyr+57Vi7F93EhFEMULAZx/1Y0kxpNMgaE8o4CgnhjCuhNmV8iFTjKOJq2BCcBdPXib1s7J7Wb64Py9VbuZx5MkhOSInxCVXpELuSJXUCCdj8kxeyZuVWi/Wu/Uxa81Z85kD8gfW5w9Mr5Sf</latexit>

class, size

<latexit sha1_base64="wFR20sK17oD1paMsjCVE0d8TTJg=">AAACJnicbVDLSgNBEJz1GeMr6tHLYBA8hV3xdRGCXjwqGBPIhDA76U0GZ2eXmV4xLPkaL/6KFw8REW9+ipMYQY0FDUVVN91dYaqkRd9/92Zm5+YXFgtLxeWV1bX10sbmjU0yI6AmEpWYRsgtKKmhhhIVNFIDPA4V1MPb85FfvwNjZaKvsZ9CK+ZdLSMpODqpXTplCiJkOQuhK3UeczTyflCkjE0VA935bmBGdntYaZfKfsUfg06TYELKZILLdmnIOonIYtAoFLe2GfgptnJuUAoFgyLLLKRc3PIuNB3VPAbbysdvDuiuUzo0SowrjXSs/pzIeWxtPw5dpzuzZ/96I/E/r5lhdNLKpU4zBC2+FkWZopjQUWa0Iw0IVH1HuDDS3UpFjxsu0CVbdCEEf1+eJjf7leCocnh1UK6eTeIokG2yQ/ZIQI5JlVyQS1IjgjyQJzIkL96j9+y9em9frTPeZGaL/IL38QnDmKQf</latexit>8
>>>><

>>>>:

<latexit sha1_base64="F3K0T96Hyj5JUzJvq0GCTO9GJrs=">AAAB83icbVDLSgNBEJz1GeMr6tHLYBA8hV3xdQx68RjBPCC7hNlJJxkyO7vM9AbDkt/w4kERr/6MN//GSbIHTSxoKKq66e4KEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U785Am1ErB5xnEAQsb4SPcEZWsn3EZ4w64sRqEmnVHYr7gx0mXg5KZMctU7py+/GPI1AIZfMmLbnJhhkTKPgEiZFPzWQMD5kfWhbqlgEJshmN0/oqVW6tBdrWwrpTP09kbHImHEU2s6I4cAselPxP6+dYu8myIRKUgTF54t6qaQY02kAtCs0cJRjSxjXwt5K+YBpxtHGVLQheIsvL5PGecW7qlw+XJSrt3kcBXJMTsgZ8cg1qZJ7UiN1wklCnskreXNS58V5dz7mrStOPnNE/sD5/AHGOpIu</latexit>

given
<latexit sha1_base64="dF745R7k2GHCC3EHazV6uU2zZTo=">AAAB+XicbVDLSsNAFJ34rPUVdelmsAiuSiK+lkU3LivYB7ShTCbTduhkJszcFEvon7hxoYhb/8Sdf+OkzUJbD1w4nHMv994TJoIb8LxvZ2V1bX1js7RV3t7Z3dt3Dw6bRqWasgZVQul2SAwTXLIGcBCsnWhG4lCwVji6y/3WmGnDlXyEScKCmAwk73NKwEo91+0Ce4KMKhnxXJn23IpX9WbAy8QvSAUVqPfcr26kaBozCVQQYzq+l0CQEQ2cCjYtd1PDEkJHZMA6lkoSMxNks8un+NQqEe4rbUsCnqm/JzISGzOJQ9sZExiaRS8X//M6KfRvgozLJAUm6XxRPxUYFM5jwBHXjIKYWEKotq9TTIdEEwo2rLINwV98eZk0z6v+VfXy4aJSuy3iKKFjdILOkI+uUQ3dozpqIIrG6Bm9ojcnc16cd+dj3rriFDNH6A+czx901pQ1</latexit>

condition

<latexit sha1_base64="f4WOzTiYGDmxFNy89+8xV29Nkzg=">AAACAXicbVDJSgNBEO2JW4xb1IvgpTEInsKMuB2DHvQYwSyQhFDT00ma9PQM3TViGOLFX/HiQRGv/oU3/8bOctDEBwWP96qoqufHUhh03W8ns7C4tLySXc2trW9sbuW3d6omSjTjFRbJSNd9MFwKxSsoUPJ6rDmEvuQ1v3818mv3XBsRqTscxLwVQleJjmCAVmrn95rIHzA1CCoAHdBrSIwRoIbtfMEtumPQeeJNSYFMUW7nv5pBxJKQK2QSjGl4boytFDQKJvkw10wMj4H1ocsblioIuWml4w+G9NAqAe1E2pZCOlZ/T6QQGjMIfdsZAvbMrDcS//MaCXYuWqlQcYJcscmiTiIpRnQUBw2E5gzlwBJgWthbKeuBBoY2tJwNwZt9eZ5Uj4veWfH09qRQupzGkSX75IAcEY+ckxK5IWVSIYw8kmfySt6cJ+fFeXc+Jq0ZZzqzS/7A+fwBP+qXag==</latexit>

standard Gaussian

<latexit sha1_base64="wFR20sK17oD1paMsjCVE0d8TTJg=">AAACJnicbVDLSgNBEJz1GeMr6tHLYBA8hV3xdRGCXjwqGBPIhDA76U0GZ2eXmV4xLPkaL/6KFw8REW9+ipMYQY0FDUVVN91dYaqkRd9/92Zm5+YXFgtLxeWV1bX10sbmjU0yI6AmEpWYRsgtKKmhhhIVNFIDPA4V1MPb85FfvwNjZaKvsZ9CK+ZdLSMpODqpXTplCiJkOQuhK3UeczTyflCkjE0VA935bmBGdntYaZfKfsUfg06TYELKZILLdmnIOonIYtAoFLe2GfgptnJuUAoFgyLLLKRc3PIuNB3VPAbbysdvDuiuUzo0SowrjXSs/pzIeWxtPw5dpzuzZ/96I/E/r5lhdNLKpU4zBC2+FkWZopjQUWa0Iw0IVH1HuDDS3UpFjxsu0CVbdCEEf1+eJjf7leCocnh1UK6eTeIokG2yQ/ZIQI5JlVyQS1IjgjyQJzIkL96j9+y9em9frTPeZGaL/IL38QnDmKQf</latexit> 8 > > > > < > > > > :

<latexit sha1_base64="wFR20sK17oD1paMsjCVE0d8TTJg=">AAACJnicbVDLSgNBEJz1GeMr6tHLYBA8hV3xdRGCXjwqGBPIhDA76U0GZ2eXmV4xLPkaL/6KFw8REW9+ipMYQY0FDUVVN91dYaqkRd9/92Zm5+YXFgtLxeWV1bX10sbmjU0yI6AmEpWYRsgtKKmhhhIVNFIDPA4V1MPb85FfvwNjZaKvsZ9CK+ZdLSMpODqpXTplCiJkOQuhK3UeczTyflCkjE0VA935bmBGdntYaZfKfsUfg06TYELKZILLdmnIOonIYtAoFLe2GfgptnJuUAoFgyLLLKRc3PIuNB3VPAbbysdvDuiuUzo0SowrjXSs/pzIeWxtPw5dpzuzZ/96I/E/r5lhdNLKpU4zBC2+FkWZopjQUWa0Iw0IVH1HuDDS3UpFjxsu0CVbdCEEf1+eJjf7leCocnh1UK6eTeIokG2yQ/ZIQI5JlVyQS1IjgjyQJzIkL96j9+y9em9frTPeZGaL/IL38QnDmKQf</latexit> 8
>>>><

>>>>:
<latexit sha1_base64="wFR20sK17oD1paMsjCVE0d8TTJg=">AAACJnicbVDLSgNBEJz1GeMr6tHLYBA8hV3xdRGCXjwqGBPIhDA76U0GZ2eXmV4xLPkaL/6KFw8REW9+ipMYQY0FDUVVN91dYaqkRd9/92Zm5+YXFgtLxeWV1bX10sbmjU0yI6AmEpWYRsgtKKmhhhIVNFIDPA4V1MPb85FfvwNjZaKvsZ9CK+ZdLSMpODqpXTplCiJkOQuhK3UeczTyflCkjE0VA935bmBGdntYaZfKfsUfg06TYELKZILLdmnIOonIYtAoFLe2GfgptnJuUAoFgyLLLKRc3PIuNB3VPAbbysdvDuiuUzo0SowrjXSs/pzIeWxtPw5dpzuzZ/96I/E/r5lhdNLKpU4zBC2+FkWZopjQUWa0Iw0IVH1HuDDS3UpFjxsu0CVbdCEEf1+eJjf7leCocnh1UK6eTeIokG2yQ/ZIQI5JlVyQS1IjgjyQJzIkL96j9+y9em9frTPeZGaL/IL38QnDmKQf</latexit> 8
>>>><

>>>>:

<latexit sha1_base64="KDnd33kJDd7LP+JG0Kz7rrudggc=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKu+DoGvXiMYB6QLGF2dpIMmZ1dZnrEuORLvHhQxKuf4s2/cZLsQRMLGoqqbrq7wlRwDZ737RRWVtfWN4qbpa3tnd2yu7ff1IlRlDVoIhLVDolmgkvWAA6CtVPFSBwK1gpHN1O/9cCU5om8h3HKgpgMJO9zSsBKPbfcBfYIWZgYGXE5mPTcilf1ZsDLxM9JBeWo99yvbpRQEzMJVBCtO76XQpARBZwKNil1jWYpoSMyYB1LJYmZDrLZ4RN8bJUI9xNlSwKeqb8nMhJrPY5D2xkTGOpFbyr+53UM9K+CjMvUAJN0vqhvBIYET1PAEVeMghhbQqji9lZMh0QRCjarkg3BX3x5mTRPq/5F9fzurFK7zuMookN0hE6Qjy5RDd2iOmogigx6Rq/ozXlyXpx352PeWnDymQP0B87nD54ik7o=</latexit>

bounding
<latexit sha1_base64="bRoeX0pAkHjBuCtnAnaofl+xMZ4=">AAAB83icbVDLSgNBEJz1GeMr6tHLYBA8hV3xdQx68RjBPCC7hNlJJxkyO7vM9ErCkt/w4kERr/6MN//GSbIHTSxoKKq66e4KEykMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbITMghYI6CpTQSjSwKJTQDId3U7/5BNqIWD3iOIEgYn0leoIztJLvI4wwC+MRmEmnVHYr7gx0mXg5KZMctU7py+/GPI1AIZfMmLbnJhhkTKPgEiZFPzWQMD5kfWhbqlgEJshmN0/oqVW6tBdrWwrpTP09kbHImHEU2s6I4cAselPxP6+dYu8myIRKUgTF54t6qaQY02kAtCs0cJRjSxjXwt5K+YBpxtHGVLQheIsvL5PGecW7qlw+XJSrt3kcBXJMTsgZ8cg1qZJ7UiN1wklCnskreXNS58V5dz7mrStOPnNE/sD5/AHSZJI2</latexit>

boxes

<latexit sha1_base64="M+8YqtWlKQrq9DRWru37dFnX0Kg=">AAAB9XicbVDJSgNBEO1xjXGLevQyGAQvhhlxOwa9eIxgFkjG0NOpSZr0dA/dNWoY8h9ePCji1X/x5t/YWQ6a+KDg8V4VVfXCRHCDnvftLCwuLa+s5tby6xubW9uFnd2aUalmUGVKKN0IqQHBJVSRo4BGooHGoYB62L8e+fUH0IYreYeDBIKYdiWPOKNopfsWwhNmSsJxT+GwXSh6JW8Md574U1IkU1Taha9WR7E0BolMUGOavpdgkFGNnAkY5lupgYSyPu1C01JJYzBBNr566B5apeNGStuS6I7V3xMZjY0ZxKHtjCn2zKw3Ev/zmilGl0HGZZIiSDZZFKXCReWOInA7XANDMbCEMs3trS7rUU0Z2qDyNgR/9uV5Ujsp+eels9vTYvlqGkeO7JMDckR8ckHK5IZUSJUwoskzeSVvzqPz4rw7H5PWBWc6s0f+wPn8AQ4dkuM=</latexit>

one-hot
<latexit sha1_base64="nV3mu8JjAbxqVcLYhCBFSIRFe1s=">AAAB9HicbVDLTgJBEJzFF+IL9ehlIjHxRHaNryPRi0dM5JHAhswODUyYnV1neolkw3d48aAxXv0Yb/6NA+xBwUo6qVR1p7sriKUw6LrfTm5ldW19I79Z2Nre2d0r7h/UTZRoDjUeyUg3A2ZACgU1FCihGWtgYSChEQxvp35jBNqISD3gOAY/ZH0leoIztJLfRnjCVLIApJl0iiW37M5Al4mXkRLJUO0Uv9rdiCchKOSSGdPy3Bj9lGkUXMKk0E4MxIwPWR9alioWgvHT2dETemKVLu1F2pZCOlN/T6QsNGYcBrYzZDgwi95U/M9rJdi79lOh4gRB8fmiXiIpRnSaAO0KDRzl2BLGtbC3Uj5gmnG0ORVsCN7iy8ukflb2LssX9+elyk0WR54ckWNySjxyRSrkjlRJjXDySJ7JK3lzRs6L8+58zFtzTjZzSP7A+fwBeHWSkg==</latexit>

labels

<latexit sha1_base64="HWGAV/mUpcY3dee3Io4fJzU2ICo=">AAACAHicbVC7SgNBFJ2NrxhfUQsLm8EgWIVd8VUGbSwjmAckIczO3iRDZmeXmbtiWNL4KzYWitj6GXb+jZNkC008MHA45x7u3OPHUhh03W8nt7S8srqWXy9sbG5t7xR39+omSjSHGo9kpJs+MyCFghoKlNCMNbDQl9DwhzcTv/EA2ohI3eMohk7I+kr0BGdopW7xoI3wiGnMgkCoPgUJISg0426x5JbdKegi8TJSIhmq3eJXO4h4MklzyYxpeW6MnZRpFFzCuNBODMSMD1kfWpYqFoLppNMDxvTYKgHtRdo+hXSq/k6kLDRmFPp2MmQ4MPPeRPzPayXYu+qkQsUJguKzRb1EUozopA0aCA0c5cgSxrWwf6V8wDTjaDsr2BK8+ZMXSf207F2Uz+/OSpXrrI48OSRH5IR45JJUyC2pkhrhZEyeySt5c56cF+fd+ZiN5pwss0/+wPn8AYtUlwg=</latexit>

padding elements

<latexit sha1_base64="ufn77z5ssJvmKjEB71iBlW+Z55M=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkVwVRLxtSy6cVnBPqANZTKZtkMnM2HmRlpCfsWNC0Xc+iPu/BsnbRbaeuDC4Zx7ufeeIOZMg+t+W6W19Y3NrfJ2ZWd3b//APqy2tUwUoS0iuVTdAGvKmaAtYMBpN1YURwGnnWByl/udJ6o0k+IRZjH1IzwSbMgIBiMN7Gof6BRSIkXIcgXzbGDX3Lo7h7NKvILUUIHmwP7qh5IkERVAONa657kx+ClWwAinWaWfaBpjMsEj2jNU4IhqP53fnjmnRgmdoVSmBDhz9fdEiiOtZ1FgOiMMY73s5eJ/Xi+B4Y2fMhEnQAVZLBom3AHp5EE4IVOUAJ8ZgokyzxOHjLHCBExcFROCt/zyKmmf172r+uXDRa1xW8RRRsfoBJ0hD12jBrpHTdRCBE3RM3pFb1ZmvVjv1seitWQVM0foD6zPHwPglRY=</latexit>

conditional
<latexit sha1_base64="HLUL0YyYoXGZvkYXd/6M35Gi5WE=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4Kon4dSx68VjBfkAbymY7bZduNmF3opbYn+LFgyJe/SXe/Ddu0xy09cHA470ZZuYFseAaXffbWlpeWV1bL2wUN7e2d3bt0l5DR4liUGeRiFQroBoEl1BHjgJasQIaBgKaweh66jfvQWkeyTscx+CHdCB5nzOKRurapQ7CI6YDkKAyadK1y27FzeAsEi8nZZKj1rW/Or2IJSFIZIJq3fbcGP2UKuRMwKTYSTTElI3oANqGShqC9tPs9IlzZJSe04+UKYlOpv6eSGmo9TgMTGdIcajnvan4n9dOsH/pp1zGCYJks0X9RDgYOdMcnB5XwFCMDaFMcXOrw4ZUUYYmraIJwZt/eZE0TireeeXs9rRcvcrjKJADckiOiUcuSJXckBqpE0YeyDN5JW/Wk/VivVsfs9YlK5/ZJ39gff4AObOUpA==</latexit>

generation

<latexit sha1_base64="vx4lpPkJQ06IWlpPgvWmf8log6w=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4Kon4WhbduKxgH9CGMplM2qGTmTBzI9ZQ/BU3LhRx63+482+ctFlo64ELh3Pu5d57goQzDa77bS0sLi2vrJbWyusbm1vb9s5uU8tUEdogkkvVDrCmnAnaAAacthNFcRxw2gqG17nfuqdKMynuYJRQP8Z9wSJGMBipZ+93gT5AlgoiRchyDfNxz664VXcCZ554BamgAvWe/dUNJUljKoBwrHXHcxPwM6yAEU7H5W6qaYLJEPdpx1CBY6r9bHL92DkySuhEUpkS4EzU3xMZjrUexYHpjDEM9KyXi/95nRSiSz9jIkmBCjJdFKXcAenkUTghU5QAHxmCiTLPE4cMsMIETGBlE4I3+/I8aZ5UvfPq2e1ppXZVxFFCB+gQHSMPXaAaukF11EAEPaJn9IrerCfrxXq3PqatC1Yxs4f+wPr8AbaYlg0=</latexit>

unconditional
<latexit sha1_base64="HLUL0YyYoXGZvkYXd/6M35Gi5WE=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4Kon4dSx68VjBfkAbymY7bZduNmF3opbYn+LFgyJe/SXe/Ddu0xy09cHA470ZZuYFseAaXffbWlpeWV1bL2wUN7e2d3bt0l5DR4liUGeRiFQroBoEl1BHjgJasQIaBgKaweh66jfvQWkeyTscx+CHdCB5nzOKRurapQ7CI6YDkKAyadK1y27FzeAsEi8nZZKj1rW/Or2IJSFIZIJq3fbcGP2UKuRMwKTYSTTElI3oANqGShqC9tPs9IlzZJSe04+UKYlOpv6eSGmo9TgMTGdIcajnvan4n9dOsH/pp1zGCYJks0X9RDgYOdMcnB5XwFCMDaFMcXOrw4ZUUYYmraIJwZt/eZE0TireeeXs9rRcvcrjKJADckiOiUcuSJXckBqpE0YeyDN5JW/Wk/VivVsfs9YlK5/ZJ39gff4AObOUpA==</latexit>

generation
<latexit sha1_base64="8D85MXbzvNC95po+/9PAcZ9J9lo=">AAAB9XicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68RjBLJCMoafTkzTp6Rm6a9Qw5D+8eFDEq//izb+xsxw08UHB470qquoFiRQGXffbyS0tr6yu5dcLG5tb2zvF3b26iVPNeI3FMtbNgBouheI1FCh5M9GcRoHkjWBwPfYbD1wbEas7HCbcj2hPiVAwila6byN/wiyiZiBUb9QpltyyOwFZJN6MlGCGaqf41e7GLI24QiapMS3PTdDPqEbBJB8V2qnhCWUD2uMtSxWNuPGzydUjcmSVLgljbUshmai/JzIaGTOMAtsZUeybeW8s/ue1Ugwv/UyoJEWu2HRRmEqCMRlHQLpCc4ZyaAllWthbCetTTRnaoAo2BG/+5UVSPyl75+Wz29NS5WoWRx4O4BCOwYMLqMANVKEGDDQ8wyu8OY/Oi/PufExbc85sZh/+wPn8AVezkxM=</latexit>

masking

<latexit sha1_base64="sFdwKq1/WzBmNp6wjdCTd+/1ZMk=">AAAB/3icbVDJSgNBFOxxjXGLCl68NAbBU5gRt2NQD16ECGaBZAg9PW+SJj0L3W/EMObgr3jxoIhXf8Obf2NnOWhiQUNRVY/3urxECo22/W3NzS8sLi3nVvKra+sbm4Wt7ZqOU8WhymMZq4bHNEgRQRUFSmgkCljoSah7vcuhX78HpUUc3WE/ATdknUgEgjM0Uruw20J4wOxKBEE6DNGb2Ac5aBeKdskegc4SZ0KKZIJKu/DV8mOehhAhl0zrpmMn6GZMoeASBvlWqiFhvMc60DQ0YiFoNxvdP6AHRvFpECvzIqQj9fdExkKt+6FnkiHDrp72huJ/XjPF4NzNRJSkCBEfLwpSSTGmwzKoLxRwlH1DGFfC3Ep5lynG0VSWNyU401+eJbWjknNaOrk9LpYvJnXkyB7ZJ4fEIWekTK5JhVQJJ4/kmbySN+vJerHerY9xdM6azOyQP7A+fwBv8JZi</latexit>

Di↵usion Model
<latexit sha1_base64="iEc+LvRtTfiqcnoXo2amvdsXxWw=">AAACHHicbVDLSgNBEJz1GeMr6tHLYBAihLDr+xj04jGCMYHsEmYnvcng7IOZXjEs+yFe/BUvHhTx4kHwb5zEHNRYzEBR1U13l59IodG2P62Z2bn5hcXCUnF5ZXVtvbSxea3jVHFo8ljGqu0zDVJE0ESBEtqJAhb6Elr+zfnIb92C0iKOrnCYgBeyfiQCwRkaqVs6cCHRQhqauTgAZHnFDRkO/CC7y7tYpeb9EOwqDfe6pbJds8eg08SZkDKZoNEtvbu9mKchRMgl07rj2Al6GVMouIS86KYaEsZvWB86hkYsBO1l4+NyumuUHg1iZX6EdKz+7MhYqPUw9E3laE/91xuJ/3mdFINTLxNRkiJE/HtQkEqKMR0lRXtCAUc5NIRxJcyulA+YYhxNnkUTgvP35GlyvV9zjmtHl4fl+tkkjgLZJjukQhxyQurkgjRIk3ByTx7JM3mxHqwn69V6+y6dsSY9W+QXrI8v0Bmhxg==</latexit>

✏✓(xt, t,x0,m)
<latexit sha1_base64="jRmhRlpFoN8LceiWZChmse/1rBU=">AAACC3icbVDLSsNAFJ3UV62vqEs3g0Wom5KIr2XRjcsKfUEbwmQyaYdOJmFmIpaQvRt/xY0LRdz6A+78GydtQG09MHDmnHu59x4vZlQqy/oySkvLK6tr5fXKxubW9o65u9eRUSIwaeOIRaLnIUkY5aStqGKkFwuCQo+Rrje+zv3uHRGSRrylJjFxQjTkNKAYKS255uGgRZlP0kGI1MgL0vssc63az89Vx65ZterWFHCR2AWpggJN1/wc+BFOQsIVZkjKvm3FykmRUBQzklUGiSQxwmM0JH1NOQqJdNLpLRk80ooPg0joxxWcqr87UhRKOQk9XZkvKee9XPzP6ycquHRSyuNEEY5ng4KEQRXBPBjoU0GwYhNNEBZU7wrxCAmElY6vokOw509eJJ2Tun1eP7s9rTauijjK4AAcghqwwQVogBvQBG2AwQN4Ai/g1Xg0no03431WWjKKnn3wB8bHN7mGm34=</latexit>

x̃0(xt)

<latexit sha1_base64="Gl7DiFY/K8Hfw8IyOmluMUOkLkA=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyyCqzIjvpZFNy4r2Ae0Q8mkmTY0kwzJHbGMXfgrblwo4tbfcOffmLaz0NYDgcM593JPTpgIbsDzvp2FxaXlldXCWnF9Y3Nr293ZrRuVaspqVAmlmyExTHDJasBBsGaiGYlDwRrh4HrsN+6ZNlzJOxgmLIhJT/KIUwJW6rj7bWAPkFElDWjCJWChjBl13JJX9ibA88TPSQnlqHbcr3ZX0TRmEqggxrR8L4EgIxo4FWxUbKeGJYQOSI+1LJUkZibIJvlH+MgqXRwpbZ9NMFF/b2QkNmYYh3YyJtA3s95Y/M9rpRBdBhmXSQpM0umhKBUYFB6XgbtcMwpiaAmhmtusmPaJJhRsZUVbgj/75XlSPyn75+Wz29NS5Sqvo4AO0CE6Rj66QBV0g6qohih6RM/oFb05T86L8+58TEcXnHxnD/2B8/kDGqKW0A==</latexit>

constraint loss

<latexit sha1_base64="1pfPkkrX3J1RZperLs7tWP/Wpl4=">AAAB+3icbVDJSgNBEO1xjXGL8eilMQiewoy4HYNePEYwCyQh9HRqkiY9PUN3jSQO8ytePCji1R/x5t/YWQ6a+KDg8V4VVfX8WAqDrvvtrKyurW9s5rby2zu7e/uFg2LdRInmUOORjHTTZwakUFBDgRKasQYW+hIa/vB24jceQRsRqQccx9AJWV+JQHCGVuoWim2EEaaBjp5A0ZCZYdYtlNyyOwVdJt6clMgc1W7hq92LeBKCQi6ZMS3PjbGTMo2CS8jy7cRAzPiQ9aFlqWIhmE46vT2jJ1bp0SDSthTSqfp7ImWhMePQt50hw4FZ9Cbif14rweC6kwoVJwiKzxYFiaQY0UkQtCc0cJRjSxjXwt5K+YBpxtHGlbcheIsvL5P6Wdm7LF/cn5cqN/M4cuSIHJNT4pErUiF3pEpqhJMReSav5M3JnBfn3fmYta4485lD8gfO5w+0QJTi</latexit>

frozen mask
<latexit sha1_base64="6PnnivJ7OxH+dLixem02TyE22j4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGARPYUbcjkEvHiOYBZIx9PTUJE16FrprjGHIf3jxoIhX/8Wbf2MnmYMmPih4vFdFVT0vkUKjbX9bS8srq2vrhY3i5tb2zm5pb7+h41RxqPNYxqrlMQ1SRFBHgRJaiQIWehKa3uBm4jcfQWkRR/c4SsANWS8SgeAMjfTQQXjCLIjVkCl/3C2V7Yo9BV0kTk7KJEetW/rq+DFPQ4iQS6Z127ETdDOmUHAJ42In1ZAwPmA9aBsasRC0m02vHtNjo/jU7DYVIZ2qvycyFmo9Cj3TGTLs63lvIv7ntVMMrtxMREmKEPHZoiCVFGM6iYD6QgFHOTKEcSXMrZT3mWIcTVBFE4Iz//IiaZxWnIvK+d1ZuXqdx1Egh+SInBCHXJIquSU1UiecKPJMXsmbNbRerHfrY9a6ZOUzB+QPrM8faJqTHg==</latexit>

forward
<latexit sha1_base64="kygiHl8+ODpL2BDvZCqt4lLRAUk=">AAAB9XicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgx68RjBLJCMoadTkzTp6Rm6a9Qw5D+8eFDEq//izb+xsxw08UHB470qquoFiRQGXffbyS0tr6yu5dcLG5tb2zvF3b26iVPNocZjGetmwAxIoaCGAiU0Ew0sCiQ0gsH12G88gDYiVnc4TMCPWE+JUHCGVrpvIzxhluiYgzGjTrHklt0J6CLxZqREZqh2il/tbszTCBRyyYxpeW6CfsY0Ci5hVGinBhLGB6wHLUsVi8D42eTqET2ySpeGsbalkE7U3xMZi4wZRoHtjBj2zbw3Fv/zWimGl34mVJIiKD5dFKaSYkzHEdCu0MBRDi1hXAt7K+V9phlHG1TBhuDNv7xI6idl77x8dntaqlzN4siTA3JIjolHLkiF3JAqqRFONHkmr+TNeXRenHfnY9qac2Yz++QPnM8fd9iTKA==</latexit>process

<latexit sha1_base64="I5Bornrk7bH++air1DUSUJvKWX0=">AAAB9XicbVDJSgNBFOyJW4xb1KOXxiB4CjPidgx68RjBLJCMoafzJmnSs9D9Rg1D/sOLB0W8+i/e/Bt7kjloYkFDUVWP97q8WAqNtv1tFZaWV1bXiuuljc2t7Z3y7l5TR4ni0OCRjFTbYxqkCKGBAiW0YwUs8CS0vNF15rceQGkRhXc4jsEN2CAUvuAMjXTfRXjCVEEWgUmvXLGr9hR0kTg5qZAc9V75q9uPeBJAiFwyrTuOHaObMoWCS5iUuomGmPERG0DH0JAFoN10evWEHhmlT/1ImRcinaq/J1IWaD0OPJMMGA71vJeJ/3mdBP1LNxVhnCCEfLbITyTFiGYV0L5QwFGODWFcCXMr5UOmGEfTQsmU4Mx/eZE0T6rOefXs9rRSu8rrKJIDckiOiUMuSI3ckDppEE4UeSav5M16tF6sd+tjFi1Y+cw++QPr8wdzUJMl</latexit>reverse
<latexit sha1_base64="kygiHl8+ODpL2BDvZCqt4lLRAUk=">AAAB9XicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgx68RjBLJCMoadTkzTp6Rm6a9Qw5D+8eFDEq//izb+xsxw08UHB470qquoFiRQGXffbyS0tr6yu5dcLG5tb2zvF3b26iVPNocZjGetmwAxIoaCGAiU0Ew0sCiQ0gsH12G88gDYiVnc4TMCPWE+JUHCGVrpvIzxhluiYgzGjTrHklt0J6CLxZqREZqh2il/tbszTCBRyyYxpeW6CfsY0Ci5hVGinBhLGB6wHLUsVi8D42eTqET2ySpeGsbalkE7U3xMZi4wZRoHtjBj2zbw3Fv/zWimGl34mVJIiKD5dFKaSYkzHEdCu0MBRDi1hXAt7K+V9phlHG1TBhuDNv7xI6idl77x8dntaqlzN4siTA3JIjolHLkiF3JAqqRFONHkmr+TNeXRenHfnY9qac2Yz++QPnM8fd9iTKA==</latexit>process

<latexit sha1_base64="wRFb/OeaTu9GwbigubwRRu0/FRc=">AAAB+3icbVDLTgJBEJzFF+JrxaOXicTEE9k1vo5ELx4xkUcChMwODUyYnd3M9BoI2V/x4kFjvPoj3vwbB9iDgpV0UqnqTndXEEth0PO+ndza+sbmVn67sLO7t3/gHhbrJko0hxqPZKSbATMghYIaCpTQjDWwMJDQCEZ3M7/xBNqISD3iJIZOyAZK9AVnaKWuW2wjjHEqFEXNhBJqkHbdklf25qCrxM9IiWSodt2vdi/iSQgKuWTGtHwvxs6UaRRcQlpoJwZixkdsAC1LFQvBdKbz21N6apUe7UfalkI6V39PTFlozCQMbGfIcGiWvZn4n9dKsH/TsY/FCYLii0X9RFKM6CwI2hMaOMqJJYxrYW+lfMg042jjKtgQ/OWXV0n9vOxflS8fLkqV2yyOPDkmJ+SM+OSaVMg9qZIa4WRMnskreXNS58V5dz4WrTknmzkif+B8/gCfFpTV</latexit>

in training

<latexit sha1_base64="Sc/IEeFVt+K7MLpSKSej4GpiCOo=">AAAB/nicbVDJSgNBEO1xjXGLiicvjUHwFGbE7Rj04jGCWSAJoadTSZr0dA/dNZIwBPwVLx4U8ep3ePNv7CwHTXxQ8Hiviqp6YSyFRd//9paWV1bX1jMb2c2t7Z3d3N5+xerEcChzLbWphcyCFArKKFBCLTbAolBCNezfjv3qIxgrtHrAYQzNiHWV6AjO0Emt3GEDYYBpqBPVFqpLQz0AO2rl8n7Bn4AukmBG8mSGUiv31WhrnkSgkEtmbT3wY2ymzKDgEkbZRmIhZrzPulB3VLEIbDOdnD+iJ05p0442rhTSifp7ImWRtcModJ0Rw56d98bif149wc51MxUqThAUny7qJJKipuMsaFsY4CiHjjBuhLuV8h4zjKNLLOtCCOZfXiSVs0JwWbi4P88Xb2ZxZMgROSanJCBXpEjuSImUCScpeSav5M178l68d+9j2rrkzWYOyB94nz8SgJY3</latexit>

bounding boxes
<latexit sha1_base64="LAsirjRqKUia5ylTZ5R/xLZyweI=">AAAB8HicbVDLSgMxFM34rPVVdelmsAiuyoz4WhbduKxgH9IOJZPeaUOTzJDcEcvQr3DjQhG3fo47/8a0nYW2HggczrmX3HPCRHCDnvftLC2vrK6tFzaKm1vbO7ulvf2GiVPNoM5iEetWSA0IrqCOHAW0Eg1UhgKa4fBm4jcfQRseq3scJRBI2lc84oyilR46CE+YcTXulspexZvCXSR+TsokR61b+ur0YpZKUMgENabtewkGGdXImYBxsZMaSCgb0j60LVVUggmy6cFj99gqPTeKtX0K3an6eyOj0piRDO2kpDgw895E/M9rpxhdBTZPkiIoNvsoSoWLsTtJ7/a4BoZiZAllmttbXTagmjK0HRVtCf585EXSOK34F5Xzu7Ny9Tqvo0AOyRE5IT65JFVyS2qkThiR5Jm8kjdHOy/Ou/MxG11y8p0D8gfO5w9iXZDO</latexit>

in

Model overview

• With differentiable box coordinates, LACE can add constraints based on heuristics. 

• Alignment Constraints: encourage elements to be better aligned. 

• Overlap Constraints: prevent boxes collapse.



Training with constraints

Since the coordinate is differentiable, we can add constraints to optimize the aesthetic score.

We modified the alignment and overlap metric to be 
our constraint loss functions. 

local alignment

global alignment

overlap loss

Raw LayoutDM output Ground Truth



Training with constraints

• At larger time steps, the gradient from the constraints can 
conflict with that of the diffusion loss, potentially 
collapsing the training process.  

• A time-dependent constraint weight is employed to 
activate constraints only at smaller time steps.



Post-processing

Raw LACE output post-processed

• LACE exhibited enhanced performance across FID, alignment, and Max-IoU metrics when        
trained with constraints. 

• LACE may generate layouts with minor misalignment: simple post-processing works!

Simply applying post-processing on others damages performance



Experiment results



<latexit sha1_base64="PD5rE+Xc5oqFpQJiHmxK7eEZtK0=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKr2M0CB48RDAP2CxhdjJJhszOLDO9YljyGV48KOLVr/Hm3zhJ9qCJBQ1FVTfdXWEsuAHX/XZyS8srq2v59cLG5tb2TnF3r2FUoimrUyWUboXEMMElqwMHwVqxZiQKBWuGw+rEbz4ybbiSDzCKWRCRvuQ9TglYyW8De4L07qp6M+4US27ZnQIvEi8jJZSh1il+tbuKJhGTQAUxxvfcGIKUaOBUsHGhnRgWEzokfeZbKknETJBOTx7jI6t0cU9pWxLwVP09kZLImFEU2s6IwMDMexPxP89PoHcZpFzGCTBJZ4t6icCg8OR/3OWaURAjSwjV3N6K6YBoQsGmVLAhePMvL5LGSdk7L5/dn5Yq11kceXSADtEx8tAFqqBbVEN1RJFCz+gVvTngvDjvzsesNedkM/voD5zPHxEEkSA=</latexit>

LACE
<latexit sha1_base64="y21C4q8tlBHxogCIs5MWRlsfFAc=">AAAB8nicbVDLSgNBEJyNrxhfUY9eFoPgKeyKr2PQi8co5gGbJcxOOsmQ2ZllplcMSz7DiwdFvPo13vwbJ8keNFrQUFR1090VJYIb9Lwvp7C0vLK6VlwvbWxube+Ud/eaRqWaQYMpoXQ7ogYEl9BAjgLaiQYaRwJa0eh66rceQBuu5D2OEwhjOpC8zxlFKwUdhEfM7oCKSbdc8areDO5f4uekQnLUu+XPTk+xNAaJTFBjAt9LMMyoRs4ETEqd1EBC2YgOILBU0hhMmM1OnrhHVum5faVtSXRn6s+JjMbGjOPIdsYUh2bRm4r/eUGK/csw4zJJESSbL+qnwkXlTv93e1wDQzG2hDLN7a0uG1JNGdqUSjYEf/Hlv6R5UvXPq2e3p5XaVR5HkRyQQ3JMfHJBauSG1EmDMKLIE3khrw46z86b8z5vLTj5zD75BefjG7onkY8=</latexit>

Real
<latexit sha1_base64="l/BEMAnM/QdL/xaLwXAqZnVjWtM=">AAAB+XicbVDLSsNAFJ3UV62vqEs3wSK4Kon4Wha7cVnBPqANZTKZtEMnM2HmplhC/8SNC0Xc+ifu/BsnbRbaeuDC4Zx7ufeeIOFMg+t+W6W19Y3NrfJ2ZWd3b//APjxqa5kqQltEcqm6AdaUM0FbwIDTbqIojgNOO8G4kfudCVWaSfEI04T6MR4KFjGCwUgD2+4DfYKsIUXIcmU2sKtuzZ3DWSVeQaqoQHNgf/VDSdKYCiAca93z3AT8DCtghNNZpZ9qmmAyxkPaM1TgmGo/m18+c86MEjqRVKYEOHP190SGY62ncWA6Ywwjvezl4n9eL4Xo1s+YSFKggiwWRSl3QDp5DE7IFCXAp4ZgoszrxCEjrDABE1bFhOAtv7xK2hc177p29XBZrd8VcZTRCTpF58hDN6iO7lETtRBBE/SMXtGblVkv1rv1sWgtWcXMMfoD6/MHQzaUFQ==</latexit>

Condition
<latexit sha1_base64="6hK3PkSdZMcMmQttGShgZe4pGik=">AAAB+3icbVDJSgNBEO2JW4zbGI9eGoMQL2FG3I7RIHjwEMEskAyhp9OTNOlZ6K6RhGF+xYsHRbz6I978GzvJHDTxQcHjvSqq6rmR4Aos69vIrayurW/kNwtb2zu7e+Z+sanCWFLWoKEIZdsligkesAZwEKwdSUZ8V7CWO6pN/dYTk4qHwSNMIub4ZBBwj1MCWuqZxS6wMST317VbXI5CBSdpzyxZFWsGvEzsjJRQhnrP/Or2Qxr7LAAqiFId24rASYgETgVLC91YsYjQERmwjqYB8ZlyktntKT7WSh97odQVAJ6pvycS4is18V3d6RMYqkVvKv7ndWLwrpyEB1EMLKDzRV4sMIR4GgTuc8koiIkmhEqub8V0SCShoOMq6BDsxZeXSfO0Yl9Uzh/OStWbLI48OkRHqIxsdImq6A7VUQNRNEbP6BW9GanxYrwbH/PWnJHNHKA/MD5/AAmsk84=</latexit>

LACE (post)
<latexit sha1_base64="PD5rE+Xc5oqFpQJiHmxK7eEZtK0=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKr2M0CB48RDAP2CxhdjJJhszOLDO9YljyGV48KOLVr/Hm3zhJ9qCJBQ1FVTfdXWEsuAHX/XZyS8srq2v59cLG5tb2TnF3r2FUoimrUyWUboXEMMElqwMHwVqxZiQKBWuGw+rEbz4ybbiSDzCKWRCRvuQ9TglYyW8De4L07qp6M+4US27ZnQIvEi8jJZSh1il+tbuKJhGTQAUxxvfcGIKUaOBUsHGhnRgWEzokfeZbKknETJBOTx7jI6t0cU9pWxLwVP09kZLImFEU2s6IwMDMexPxP89PoHcZpFzGCTBJZ4t6icCg8OR/3OWaURAjSwjV3N6K6YBoQsGmVLAhePMvL5LGSdk7L5/dn5Yq11kceXSADtEx8tAFqqBbVEN1RJFCz+gVvTngvDjvzsesNedkM/voD5zPHxEEkSA=</latexit>

LACE
<latexit sha1_base64="y21C4q8tlBHxogCIs5MWRlsfFAc=">AAAB8nicbVDLSgNBEJyNrxhfUY9eFoPgKeyKr2PQi8co5gGbJcxOOsmQ2ZllplcMSz7DiwdFvPo13vwbJ8keNFrQUFR1090VJYIb9Lwvp7C0vLK6VlwvbWxube+Ud/eaRqWaQYMpoXQ7ogYEl9BAjgLaiQYaRwJa0eh66rceQBuu5D2OEwhjOpC8zxlFKwUdhEfM7oCKSbdc8areDO5f4uekQnLUu+XPTk+xNAaJTFBjAt9LMMyoRs4ETEqd1EBC2YgOILBU0hhMmM1OnrhHVum5faVtSXRn6s+JjMbGjOPIdsYUh2bRm4r/eUGK/csw4zJJESSbL+qnwkXlTv93e1wDQzG2hDLN7a0uG1JNGdqUSjYEf/Hlv6R5UvXPq2e3p5XaVR5HkRyQQ3JMfHJBauSG1EmDMKLIE3khrw46z86b8z5vLTj5zD75BefjG7onkY8=</latexit>

Real
<latexit sha1_base64="l/BEMAnM/QdL/xaLwXAqZnVjWtM=">AAAB+XicbVDLSsNAFJ3UV62vqEs3wSK4Kon4Wha7cVnBPqANZTKZtEMnM2HmplhC/8SNC0Xc+ifu/BsnbRbaeuDC4Zx7ufeeIOFMg+t+W6W19Y3NrfJ2ZWd3b//APjxqa5kqQltEcqm6AdaUM0FbwIDTbqIojgNOO8G4kfudCVWaSfEI04T6MR4KFjGCwUgD2+4DfYKsIUXIcmU2sKtuzZ3DWSVeQaqoQHNgf/VDSdKYCiAca93z3AT8DCtghNNZpZ9qmmAyxkPaM1TgmGo/m18+c86MEjqRVKYEOHP190SGY62ncWA6Ywwjvezl4n9eL4Xo1s+YSFKggiwWRSl3QDp5DE7IFCXAp4ZgoszrxCEjrDABE1bFhOAtv7xK2hc177p29XBZrd8VcZTRCTpF58hDN6iO7lETtRBBE/SMXtGblVkv1rv1sWgtWcXMMfoD6/MHQzaUFQ==</latexit>

Condition
<latexit sha1_base64="6hK3PkSdZMcMmQttGShgZe4pGik=">AAAB+3icbVDJSgNBEO2JW4zbGI9eGoMQL2FG3I7RIHjwEMEskAyhp9OTNOlZ6K6RhGF+xYsHRbz6I978GzvJHDTxQcHjvSqq6rmR4Aos69vIrayurW/kNwtb2zu7e+Z+sanCWFLWoKEIZdsligkesAZwEKwdSUZ8V7CWO6pN/dYTk4qHwSNMIub4ZBBwj1MCWuqZxS6wMST317VbXI5CBSdpzyxZFWsGvEzsjJRQhnrP/Or2Qxr7LAAqiFId24rASYgETgVLC91YsYjQERmwjqYB8ZlyktntKT7WSh97odQVAJ6pvycS4is18V3d6RMYqkVvKv7ndWLwrpyEB1EMLKDzRV4sMIR4GgTuc8koiIkmhEqub8V0SCShoOMq6BDsxZeXSfO0Yl9Uzh/OStWbLI48OkRHqIxsdImq6A7VUQNRNEbP6BW9GanxYrwbH/PWnJHNHKA/MD5/AAmsk84=</latexit>

LACE (post)

<latexit sha1_base64="jIx2KK4MonKdFQjghFYK3wi+DAo=">AAAB8nicbVDLSgNBEJyNrxhfUY9eFoPgKeyKr2PQi8co5gGbJcxOOsmQ2ZllplcMSz7DiwdFvPo13vwbJ8keNFrQUFR1090VJYIb9Lwvp7C0vLK6VlwvbWxube+Ud/eaRqWaQYMpoXQ7ogYEl9BAjgLaiQYaRwJa0eh66rceQBuu5D2OEwhjOpC8zxlFKwUdhEfM7jhTk2654lW9Gdy/xM9JheSod8ufnZ5iaQwSmaDGBL6XYJhRjZwJmJQ6qYGEshEdQGCppDGYMJudPHGPrNJz+0rbkujO1J8TGY2NGceR7YwpDs2iNxX/84IU+5dhxmWSIkg2X9RPhYvKnf7v9rgGhmJsCWWa21tdNqSaMrQplWwI/uLLf0nzpOqfV89uTyu1qzyOIjkgh+SY+OSC1MgNqZMGYUSRJ/JCXh10np03533eWnDymX3yC87HN8fekZg=</latexit>

Rico

<latexit sha1_base64="0vzRzEr0iqae3Isew9WtTz78AIk=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBEEoSTia1nsxmVF+4AmlMl00g6dPJi5UUvIzo2/4saFIm79BXf+jdM2C209cOFwzr3ce48XC67Asr6NufmFxaXlwkpxdW19Y9Pc2m6oKJGU1WkkItnyiGKCh6wOHARrxZKRwBOs6Q2qI795x6TiUXgLw5i5AemF3OeUgJY65p4D7AHSauZI3usDkTK6xxPt5qiWdcySVbbGwLPEzkkJ5ah1zC+nG9EkYCFQQZRq21YMbkokcCpYVnQSxWJCB6TH2pqGJGDKTcd/ZPhAK13sR1JXCHis/p5ISaDUMPB0Z0Cgr6a9kfif107Av3BTHsYJsJBOFvmJwBDhUSi4yyWjIIaaECq5vhXTPpGEgo6uqEOwp1+eJY3jsn1WPr0+KVUu8zgKaBfto0Nko3NUQVeohuqIokf0jF7Rm/FkvBjvxsekdc7IZ3bQHxifP85Tmek=</latexit> C
!

S
+
P

<latexit sha1_base64="SCRLQQSFW2tiyhWUBcl/XRh0H5o=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBEEoSTia1nsxmVF+4AmlMl00g6dPJi5UUvIzo2/4saFIm79BXf+jdM2C209cOFwzr3ce48XC67Asr6NufmFxaXlwkpxdW19Y9Pc2m6oKJGU1WkkItnyiGKCh6wOHARrxZKRwBOs6Q2qI795x6TiUXgLw5i5AemF3OeUgJY65p4D7AHS6tFN5kje6wORMrrHE7WWdcySVbbGwLPEzkkJ5ah1zC+nG9EkYCFQQZRq21YMbkokcCpYVnQSxWJCB6TH2pqGJGDKTcd/ZPhAK13sR1JXCHis/p5ISaDUMPB0Z0Cgr6a9kfif107Av3BTHsYJsJBOFvmJwBDhUSi4yyWjIIaaECq5vhXTPpGEgo6uqEOwp1+eJY3jsn1WPr0+KVUu8zgKaBfto0Nko3NUQVeohuqIokf0jF7Rm/FkvBjvxsekdc7IZ3bQHxifP8fJmek=</latexit> C
+
S
!

P
<latexit sha1_base64="P4XBpbLb+Q5R/CZ5FwkS0+TuZDw=">AAAB+nicbVC5TsNAEF2HK4TLgZLGIkKiimzEVUakoQwSOaTEitabcbLK+tDuGIhMPoWGAoRo+RI6/oZ14gISnjTS03szmpnnxYIrtO1vo7Cyura+UdwsbW3v7O6Z5f2WihLJoMkiEcmORxUIHkITOQroxBJo4Aloe+N65rfvQSoehXc4icEN6DDkPmcUtdQ3yz2ER0zrURALyKRp36zYVXsGa5k4OamQHI2++dUbRCwJIEQmqFJdx47RTalEzgRMS71EQUzZmA6hq2lIA1BuOjt9ah1rZWD5kdQVojVTf0+kNFBqEni6M6A4UoteJv7ndRP0r9yUh3GCELL5Ij8RFkZWloM14BIYiokmlEmub7XYiErKUKdV0iE4iy8vk9Zp1bmont+eVWrXeRxFckiOyAlxyCWpkRvSIE3CyAN5Jq/kzXgyXox342PeWjDymQPyB8bnDx2SlJI=</latexit> C
om

p
le
ti
on

<latexit sha1_base64="okGGf/Ury9GOym6f0d5RQWgjo44=">AAAB+nicbVDJTsMwFHTKVsqWwpFLRIXEqUoQ27GCC8eC6CK1UeW4L61VZ5H9AlShn8KFAwhx5Uu48Tc4bQ7QMpKl0cwb+3m8WHCFtv1tFJaWV1bXiuuljc2t7R2zvNtUUSIZNFgkItn2qALBQ2ggRwHtWAINPAEtb3SV+a17kIpH4R2OY3ADOgi5zxlFLfXMchfhEdNb8PUFAYQ46ZkVu2pPYS0SJycVkqPeM7+6/YglWZgJqlTHsWN0UyqRMwGTUjdREFM2ogPoaBrSAJSbTlefWIda6Vt+JPUJ0ZqqvxMpDZQaB56eDCgO1byXif95nQT9CzflYZwghGz2kJ8ICyMr68HqcwkMxVgTyiTXu1psSCVlqNsq6RKc+S8vkuZx1Tmrnt6cVGqXeR1Fsk8OyBFxyDmpkWtSJw3CyAN5Jq/kzXgyXox342M2WjDyzB75A+PzBwmZlIU=</latexit> R
efi

n
em

en
t

<latexit sha1_base64="bZXdUI9AEy+Zfy4pf83d/wJs9Q8=">AAAB+HicbVDJSgNBEO2JW4xLRj16aQyCpzAjbsegHjwoRDALJEPo6fQkTXoWuqvFcciXePGgiFc/xZt/YyeZg0YfFDzeq6Kqnp8IrsBxvqzCwuLS8kpxtbS2vrFZtre2myrWkrIGjUUs2z5RTPCINYCDYO1EMhL6grX80cXEb90zqXgc3UGaMC8kg4gHnBIwUs8ud4E9QHZN0ljD5c24Z1ecqjMF/kvcnFRQjnrP/uz2Y6pDFgEVRKmO6yTgZUQCp4KNS12tWELoiAxYx9CIhEx52fTwMd43Sh8HsTQVAZ6qPycyEiqVhr7pDAkM1bw3Ef/zOhqCMy/jUaKBRXS2KNACQ4wnKeA+l4yCSA0hVHJzK6ZDIgkFk1XJhODOv/yXNA+r7kn1+PaoUjvP4yiiXbSHDpCLTlENXaE6aiCKNHpCL+jVerSerTfrfdZasPKZHfQL1sc3MYiTcw==</latexit>

LayoutDM
<latexit sha1_base64="bZXdUI9AEy+Zfy4pf83d/wJs9Q8=">AAAB+HicbVDJSgNBEO2JW4xLRj16aQyCpzAjbsegHjwoRDALJEPo6fQkTXoWuqvFcciXePGgiFc/xZt/YyeZg0YfFDzeq6Kqnp8IrsBxvqzCwuLS8kpxtbS2vrFZtre2myrWkrIGjUUs2z5RTPCINYCDYO1EMhL6grX80cXEb90zqXgc3UGaMC8kg4gHnBIwUs8ud4E9QHZN0ljD5c24Z1ecqjMF/kvcnFRQjnrP/uz2Y6pDFgEVRKmO6yTgZUQCp4KNS12tWELoiAxYx9CIhEx52fTwMd43Sh8HsTQVAZ6qPycyEiqVhr7pDAkM1bw3Ef/zOhqCMy/jUaKBRXS2KNACQ4wnKeA+l4yCSA0hVHJzK6ZDIgkFk1XJhODOv/yXNA+r7kn1+PaoUjvP4yiiXbSHDpCLTlENXaE6aiCKNHpCL+jVerSerTfrfdZasPKZHfQL1sc3MYiTcw==</latexit>

LayoutDM

<latexit sha1_base64="QvYJMg4IoLvfHYvT6FULDtPpn24=">AAAB+XicbVBNS8NAEN3Ur1q/oh69BIvgqSTi17HoxYNIBfsBbSib7aRdutmE3UmxhP4TLx4U8eo/8ea/cdvmoNUHA4/3ZpiZFySCa3TdL6uwtLyyulZcL21sbm3v2Lt7DR2nikGdxSJWrYBqEFxCHTkKaCUKaBQIaAbD66nfHIHSPJYPOE7Aj2hf8pAzikbq2nYH4RGzWhrc0vEd4KRrl92KO4Pzl3g5KZMcta792enFLI1AIhNU67bnJuhnVCFnAialTqohoWxI+9A2VNIItJ/NLp84R0bpOWGsTEl0ZurPiYxGWo+jwHRGFAd60ZuK/3ntFMNLP+MySREkmy8KU+Fg7ExjcHpcAUMxNoQyxc2tDhtQRRmasEomBG/x5b+kcVLxzitn96fl6lUeR5EckENyTDxyQarkhtRInTAyIk/khbxamfVsvVnv89aClc/sk1+wPr4B9SmT4g==</latexit>

PubLayNet

Experiment results
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