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INTRODUCTION

(AQ1) PDE+ Outperforms SOTA on Corruptions (AQ3) PDE+ Generalizes Beyond Observation(AQ2) PDE+ Learns Appropriate Diffusion

(Q1) Does PDE+ improve generalization compared to SOTA methods on various benchmarks?
(Q2) Does PDE+ learns appropriate diffusion distribution coverage?
(Q3) Does PDE+ improve generalization beyond observed (training) distributions?

① Neural Network as the Solution of  PDE

③ Deriving Neural Network from PDE with ADD
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Adaptive Diffusion
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② Adaptive Distributional Diffusion for Generalization

Objective: Enhancing the generalization of neural networks especially under 
distributions that differ from the training distribution.
Weakness of existing methods: Current methods, mainly based on the data-
driven paradigm such as data augmentation, adversarial training, and noise
injection, may encounter limited generalization due to model non-smoothness.
Motivation: Investigating generalization from a PDE perspective, aiming to
enhance it directly through the underlying function of neural networks.

Models can only achieve satisfactory generalization performance when the 
training data is subjected to augmentation similar to that of the testing data.
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Main Conference Timetable for
Authors
Note: all deadlines are “anywhere on earth”
(UTC-12)

February 22 – February 25, 2024 
AAAI-24 conference

Previous Deadlines
July 4, 2023
AAAI-24 web site open for author registration

July 11, 2023
AAAI-24 web site open for paper submission

August 8, 2023
Abstracts due at 11:59 PM UTC-12

August 15, 2023
Full papers due at 11:59 PM UTC-12

August 18, 2023
Supplementary material and code due by
11:59 PM UTC-12

September 25, 2023
Registration, abstracts and full papers for
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September 27, 2023
Notification of Phase 1 rejections

September 28, 2023
Supplementary material and code for
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PM UTC-12

Interested in Registering for AAAI-24?
(https://aaai.org/aaai-conference/registration/)

We are pleased to announce the Thirty-Eighth AAAI Conference on Artificial Intelligence
(AAAI-24), which will be held in Vancouver, British Columbia at the Vancouver
Convention Centre – West Building from 20-27 February 2024.

The purpose of the AAAI conference series is to promote research in Artificial
Intelligence (AI) and foster scientific exchange between researchers, practitioners,
scientists, students, and engineers across the entirety of AI and its affiliated disciplines.
AAAI-24 will feature technical paper presentations, special tracks, invited speakers,
workshops, tutorials, poster sessions, senior member presentations, competitions, and
exhibit programs, and a range of other activities to be announced.

We expect for AAAI-24 to be an in-person conference – one author of all accepted
papers will be expected to present work in person unless there are exceptional
circumstances that prevent this.

Collaborative Bridge Theme
Driven by its disciplinary diversity, AAAI has incubated numerous AI sub-disciplines and
conferences and has nurtured for decades the cohesion of AI. New communities often
emerge when two or more disciplines come together in order to explore new
opportunities and perspectives; today, both are plentiful. The purpose of this year’s
Bridge Program is to tap into new sources of innovation by cultivating collaboration
between two or more communities directed towards a common goal. Our interpretation
of bridges is broad and encompasses disciplines within and outside of AI. Hence, the
communities that our Bridge Program is intended to bring together could be distinct
subfields of AI, such as planning and learning, or different disciplines that contribute to
and benefit from AI, such as AI and the humanities.

  (https://aaaiprod.wpengine.com/)
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From PDE to Neural Network
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<latexit sha1_base64="8k2AoeGDx/NwwKA2LoNxN4ubtuU=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAruCpJwcey6MZlBfuAJoTJZNIOnUzCzEQoMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8dPGJXKsr6Nysrq2vpGdbO2tb2zu2fuH/RknApMujhmsRj4SBJGOekqqhgZJIKgyGek709uCr//QISkMb9X04S4ERpxGlKMlJY886jhKMoCkjkRUmM/zMZ57rGGZ9atpjUDXCZ2SeqgRMczv5wgxmlEuMIMSTm0rUS5GRKKYkbympNKkiA8QSMy1JSjiEg3m+XP4alWAhjGQj+u4Ez9vZGhSMpp5OvJIqVc9ArxP2+YqvDKzShPUkU4nh8KUwZVDIsyYEAFwYpNNUFYUJ0V4jESCCtdWU2XYC9+eZn0Wk37onl+16q3r8s6quAYnIAzYINL0Aa3oAO6AINH8AxewZvxZLwY78bHfLRilDuH4A+Mzx8rqZY2</latexit>

h̃l

…

…

…

…<latexit sha1_base64="u/dvqAutdrDYbDIneIYMK7MtY+k=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAruCpJwcey6MZlBfuAJoTJZNIOnUzCzEQoMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8dPGJXKsr6Nysrq2vpGdbO2tb2zu2fuH/RknApMujhmsRj4SBJGOekqqhgZJIKgyGek709uCr//QISkMb9X04S4ERpxGlKMlJY886jhKMoCkjkRUmM/zMZ57rUanlm3mtYMcJnYJamDEh3P/HKCGKcR4QozJOXQthLlZkgoihnJa04qSYLwBI3IUFOOIiLdbJY/h6daCWAYC/24gjP190aGIimnka8ni5Ry0SvE/7xhqsIrN6M8SRXheH4oTBlUMSzKgAEVBCs21QRhQXVWiMdIIKx0ZTVdgr345WXSazXti+b5Xavevi7rqIJjcALOgA0uQRvcgg7oAgwewTN4BW/Gk/FivBsf89GKUe4cgj8wPn8A03iV/A==</latexit>

h̃2

<latexit sha1_base64="5CdXLFwqQEAAjjuircRAY+JwuL8=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYCu4KjMFH8uiG5cV7APasWTSTBuaSYYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYs60cd1vZ2V1bX1js7BV3N7Z3dsvHRy2tEwUoU0iuVSdAGvKmaBNwwynnVhRHAWctoPxTea3H6nSTIp7M4mpH+GhYCEj2FjpodKLsBkFYTqa9muVfqnsVt0Z0DLxclKGHI1+6as3kCSJqDCEY627nhsbP8XKMMLptNhLNI0xGeMh7VoqcES1n85ST9GpVQYolMo+YdBM/b2R4kjrSRTYySykXvQy8T+vm5jwyk+ZiBNDBZkfChOOjERZBWjAFCWGTyzBRDGbFZERVpgYW1TRluAtfnmZtGpV76J6flcr16/zOgpwDCdwBh5cQh1uoQFNIKDgGV7hzXlyXpx352M+uuLkO0fwB87nD9O9khU=</latexit>

h2
<latexit sha1_base64="Hp7dYVt35YNKy+k9jQjrsekCKMc=">AAAB9XicbVC7TsMwFL0pr1JeAUYWixaJqUoq8RgrWBgYikQfUhsqx3Vaq44T2Q6oivofLAwgxMq/sPE3OG0GaDmSpaNz7tU9Pn7MmdKO820VVlbX1jeKm6Wt7Z3dPXv/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3yd+e1HKhWLxL2exNQL8VCwgBGsjfRQ6YVYj/wgHU37t5W+XXaqzgxombg5KUOORt/+6g0ikoRUaMKxUl3XibWXYqkZ4XRa6iWKxpiM8ZB2DRU4pMpLZ6mn6MQoAxRE0jyh0Uz9vZHiUKlJ6JvJLKRa9DLxP6+b6ODSS5mIE00FmR8KEo50hLIK0IBJSjSfGIKJZCYrIiMsMdGmqJIpwV388jJp1aruefXsrlauX+V1FOEIjuEUXLiAOtxAA5pAQMIzvMKb9WS9WO/Wx3y0YOU7h/AH1ucP+z+SLw==</latexit>

hL

<latexit sha1_base64="DodpALBVE/3r5UQ53cZnRf8YStg=">AAAB+3icbVDLSsNAFL3xWesr1qWbYCu4KknBx7LoxoWLCvYBbQyT6aQdOpmEmYlYQn7FjQtF3Poj7vwbJ20W2npg4HDOvdwzx48Zlcq2v42V1bX1jc3SVnl7Z3dv3zyodGSUCEzaOGKR6PlIEkY5aSuqGOnFgqDQZ6TrT65zv/tIhKQRv1fTmLghGnEaUIyUljyzUhuESI39IB1nDynKvNuaZ1btuj2DtUycglShQMszvwbDCCch4QozJGXfsWPlpkgoihnJyoNEkhjhCRqRvqYchUS66Sx7Zp1oZWgFkdCPK2um/t5IUSjlNPT1ZB5ULnq5+J/XT1Rw6aaUx4kiHM8PBQmzVGTlRVhDKghWbKoJwoLqrBYeI4Gw0nWVdQnO4peXSadRd87rZ3eNavOqqKMER3AMp+DABTThBlrQBgxP8Ayv8GZkxovxbnzMR1eMYucQ/sD4/AG5y5Q/</latexit>

ha
L

<latexit sha1_base64="aJQgEhxxPTzNmNC6r/23GO6dmso=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GWwFVyUp+FgW3bhwUcE+oAlhMpm0QyeTMDMRSszCX3HjQhG3/oY7/8ZJm4W2Hhg4nHMv98zxE0alsqxvY2l5ZXVtvbJR3dza3tk19/a7Mk4FJh0cs1j0fSQJo5x0FFWM9BNBUOQz0vPH14XfeyBC0pjfq0lC3AgNOQ0pRkpLnnlYdxRlAcmcCKmRH2ajPPdu655ZsxrWFHCR2CWpgRJtz/xyghinEeEKMyTlwLYS5WZIKIoZyatOKkmC8BgNyUBTjiIi3WyaP4cnWglgGAv9uIJT9fdGhiIpJ5GvJ4uUct4rxP+8QarCSzejPEkV4Xh2KEwZVDEsyoABFQQrNtEEYUF1VohHSCCsdGVVXYI9/+VF0m027PPG2V2z1roq66iAI3AMToENLkAL3IA26AAMHsEzeAVvxpPxYrwbH7PRJaPcOQB/YHz+APr6lhY=</latexit>

h̃L

… …sampling

<latexit sha1_base64="1dDplz8EJhSynZfio/tizt8hmc8="></latexit>

GaussianNLL(ha
l ,hl,�l)

ADD Block

<latexit sha1_base64="Y7YysfqDC/3q1XP08qo+xFtBFLs=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBFtBEEpS8LEsunFZwT6gDWEynbRDJ5MwMxFLyK+4caGIW3/EnX/jpM1CWw8MHM65l3vm+DGjUtn2t1FaW9/Y3CpvV3Z29/YPzMNqV0aJwKSDIxaJvo8kYZSTjqKKkX4sCAp9Rnr+9Db3e49ESBrxBzWLiRuiMacBxUhpyTOr9WGI1MQP0knmpezcyeqeWbMb9hzWKnEKUoMCbc/8Go4inISEK8yQlAPHjpWbIqEoZiSrDBNJYoSnaEwGmnIUEumm8+yZdaqVkRVEQj+urLn6eyNFoZSz0NeTeVC57OXif94gUcG1m1IeJ4pwvDgUJMxSkZUXYY2oIFixmSYIC6qzWniCBMJK11XRJTjLX14l3WbDuWxc3DdrrZuijjIcwwmcgQNX0II7aEMHMDzBM7zCm5EZL8a78bEYLRnFzhH8gfH5A1NQk/w=</latexit>

hl+1
<latexit sha1_base64="sA3EBppVK5lyB43NspyBW+j0vFY=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAruCpJwcey6MZlBfuAJoTJZNIOnUzCzEQoIW78FTcuFHHrX7jzb5y0WWjrgQuHc+7l3nv8hFGpLOvbqKysrq1vVDdrW9s7u3vm/kFPxqnApItjFouBjyRhlJOuooqRQSIIinxG+v7kpvD7D0RIGvN7NU2IG6ERpyHFSGnJM48ajqIsIJkTITX2w2yc517G8oZn1q2mNQNcJnZJ6qBExzO/nCDGaUS4wgxJObStRLkZEopiRvKak0qSIDxBIzLUlKOISDebfZDDU60EMIyFLq7gTP09kaFIymnk687iTrnoFeJ/3jBV4ZWbUZ6kinA8XxSmDKoYFnHAgAqCFZtqgrCg+laIx0ggrHRoNR2CvfjyMum1mvZF8/yuVW9fl3FUwTE4AWfABpegDW5BB3QBBo/gGbyCN+PJeDHejY95a8UoZw7BHxifPwCLl0I=</latexit>

h̃l

<latexit sha1_base64="Aa3x5rakmg99ThmOuAdUkCkEgWE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDLaCIJSk4GNZdOOygn1AE8JkMmmHTiZhZiKUEHDjr7hxoYhbf8Kdf+OkzUKrBy4czrmXe+/xE0alsqwvo7K0vLK6Vl2vbWxube+Yu3s9GacCky6OWSwGPpKEUU66iipGBokgKPIZ6fuT68Lv3xMhaczv1DQhboRGnIYUI6UlzzxoOIqygGROhNTYD7NxnnsZO7XzhmfWraY1A/xL7JLUQYmOZ346QYzTiHCFGZJyaFuJcjMkFMWM5DUnlSRBeIJGZKgpRxGRbjb7IYfHWglgGAtdXMGZ+nMiQ5GU08jXncWlctErxP+8YarCSzejPEkV4Xi+KEwZVDEsAoEBFQQrNtUEYUH1rRCPkUBY6dhqOgR78eW/pNdq2ufNs9tWvX1VxlEFh+AInAAbXIA2uAEd0AUYPIAn8AJejUfj2Xgz3uetFaOc2Qe/YHx8A+k+l7I=</latexit>

h̃l+1
<latexit sha1_base64="cRIkX5hWLetAccaBDwmYcf/wzoc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWLRITFVSicdYwcJYJPqQmihyHKe1aseR7SBVURd+hYUBhFj5DDb+BqfNAC1Hsnx0zr26954wZVRpx/m2VlbX1jc2K1vV7Z3dvX374LCrRCYx6WDBhOyHSBFGE9LRVDPSTyVBPGSkF45vC7/3SKSiInnQk5T4HA0TGlOMtJEC+7juhYJFasLNl3uKDjmaBqwe2DWn4cwAl4lbkhoo0Q7sLy8SOOMk0ZghpQauk2o/R1JTzMi06mWKpAiP0ZAMDE0QJ8rPZwdM4ZlRIhgLaV6i4Uz93ZEjrooVTSVHeqQWvUL8zxtkOr72c5qkmSYJng+KMwa1gEUaMKKSYM0mhiAsqdkV4hGSCGuTWdWE4C6evEy6zYZ72bi4b9ZaN2UcFXACTsE5cMEVaIE70AYdgMEUPINX8GY9WS/Wu/UxL12xyp4j8AfW5w/xvJak</latexit>�l

<latexit sha1_base64="TWLuV1jiUwJEgo2kriRvY+GlWcQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzE2wFQShJwcey6MZlBfuANobJdNIOnUzCzESoIfgrblwo4tb/cOffOGm70NYDA4dz7uWeOX7MqFS2/W0UlpZXVteK66WNza3tHXN3ryWjRGDSxBGLRMdHkjDKSVNRxUgnFgSFPiNtf3Sd++0HIiSN+J0ax8QN0YDTgGKktOSZB5VeiNTQD9Jh5qXs1MnuUcUzy3bVnsBaJM6MlGGGhmd+9foRTkLCFWZIyq5jx8pNkVAUM5KVeokkMcIjNCBdTTkKiXTTSfrMOtZK3woioR9X1kT9vZGiUMpx6OvJPKqc93LxP6+bqODSTSmPE0U4nh4KEmapyMqrsPpUEKzYWBOEBdVZLTxEAmGlCyvpEpz5Ly+SVq3qnFfPbmvl+tWsjiIcwhGcgAMXUIcbaEATMDzCM7zCm/FkvBjvxsd0tGDMdvbhD4zPH80mlM8=</latexit>

ha
l+1

ResBlock

<latexit sha1_base64="gDmvtBRSrICdr6NlKB4BCHdmQYc=">AAACBHicbVDLSsNAFJ3UV62vqMtugq3gqiQFH8uiG5cV7AOaECaTSTt08mDmRighCzf+ihsXirj1I9z5N07aLLT1wDCHc+7l3nu8hDMJpvmtVdbWNza3qtu1nd29/QP98Kgv41QQ2iMxj8XQw5JyFtEeMOB0mAiKQ4/TgTe9KfzBAxWSxdE9zBLqhHgcsYARDEpy9XozcDPbi7kvZ6H6MhsmFHDu8rzp6g2zZc5hrBKrJA1UouvqX7YfkzSkERCOpRxZZgJOhgUwwmles1NJE0ymeExHikY4pNLJ5kfkxqlSfCOIhXoRGHP1d0eGQ1nsqCpDDBO57BXif94oheDKyViUpEAjshgUpNyA2CgSMXwmKAE+UwQTwdSuBplggQmo3GoqBGv55FXSb7esi9b5XbvRuS7jqKI6OkFnyEKXqINuURf1EEGP6Bm9ojftSXvR3rWPRWlFK3uO0R9onz9YoJiO</latexit>

f✓l

<latexit sha1_base64="hXUfEhbp5sAfEBHM9Z1JsVchFFA=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKrkpS8LEsunFZwT6gCWEymbRDJ5MwMxFKCG78FTcuFHHrV7jzb5y0WWjrgWEO59zLvff4CaNSWda3UVlZXVvfqG7WtrZ3dvfM/YOejFOBSRfHLBYDH0nCKCddRRUjg0QQFPmM9P3JTeH3H4iQNOb3apoQN0IjTkOKkdKSZx41Rl7m+DEL5DTSX+YkY5p7LG94Zt1qWjPAZWKXpA5KdDzzywlinEaEK8yQlEPbSpSbIaEoZiSvOakkCcITNCJDTTmKiHSz2Qk5PNVKAMNY6McVnKm/OzIUyWJDXRkhNZaLXiH+5w1TFV65GeVJqgjH80FhyqCKYZEHDKggWLGpJggLqneFeIwEwkqnVtMh2IsnL5Neq2lfNM/vWvX2dRlHFRyDE3AGbHAJ2uAWdEAXYPAInsEreDOejBfj3fiYl1aMsucQ/IHx+QO4Hpem</latexit>g�l

re
pa

ra
m

et
er

iz
at

io
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Primary Task Objective

Original Data
Transformed Data

<latexit sha1_base64="88V9obzfEaAq30znNs0bfLTt6gA="></latexit>

CrossEntropy(o (h̃L), y)

Transformation

N
et

w
or

k 
In

st
an

tia
tio

n

① Diffusion Distribution Coverage Objective

② Primary Task Objective

<latexit sha1_base64="DO3rOBRMPHlyc5L9TA17mxP1drE="></latexit>

min
�

E
x⇠sN

�
LX

l=1

log p�l
(ha

l | hl) = � 1

2N

NX

n=1

LX

l=1

"
log g�l

(hl) +
(ha

n,l � hn,l)2

g�l
(hl)

#

Architecture and Parameterization

<latexit sha1_base64="49RE0h/atd+5Ha0O9VX433CXtbk="></latexit>

min
✓,�, 

E
(x,y)⇠sN

� log p✓,�, (y | x) = � 1

N

NX

n=1

"
log

exp(o (h̃n,L)yn)PC
c=1 exp(o (h̃n,L)c)

#

yn

Learning Objective

<latexit sha1_base64="Srhhy2udgtwFrZMLtAJaF2P7wPk="></latexit>

hl+1 = hl + f (hl,✓l)
<latexit sha1_base64="AfZLgSgWjWySGumKxhXEDmG7Rm8="></latexit>

h̃l+1 = hl+1 + �l+1 · N (0, I)
<latexit sha1_base64="GZF2ii+MS7b4J6tJEdr0R03ddrE="></latexit>

�l+1 = g�l+1
(hl+1)

<latexit sha1_base64="KH+iu3CM1JABElyYZrMvxJCh5qU="></latexit>

PDE+✓,� :
�
g�l

�
�
f✓l�1 + I

�
� · · · � g�3

� (f✓2 + I) � g�2
� (f✓1 + I)

�

w/o aug

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8


