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Generalization

MOTIVATION

• Generalization is the ability of trained neural networks to perform 
effectively under unobserved distributions.
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Existing Work

MOTIVATION

• Existing data-driven paradigm usually cannot guarantee reliable 
generalization capabilities on unobserved distributions.
• Data Augmentation: Mixup, AutoAug, AugMix, etc.
• Adversarial Training: PGD, RLAT, etc.
• Noise Injection: RSE, NFM, EnResNet, etc.



Existing Work

MOTIVATION

• The limited generalization capabilities of data-driven paradigm is due 
to model irregularity (non-smoothness). 



Main Idea

MOTIVATION

• Endow neural networks with smoothness through its underlying
function from the perspective of Partial Differential Equation.
• Make the neural network from “only needs to fit the discrete training 

set” to “its function needs to satisfy the injective constraint throughout 
its entire domain”.

Smoothness of Partial 
Differential Equation

Generalization of 
Neural Network

Data-driven PDE-driven
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Partial Differential Equation (PDE)

BACKGROUND

• What is ?  A kind of Equation contains unknown functions and their 
partial derivatives, whose solution is a function
• What for? Describing the relationship between the independent 

variables, unknown functions, and their partial derivatives.



Transport Equation (TE)

BACKGROUND

• What is ? A kind of PDE
• What for ? Describe the concentration of a quantity transport in a fluid.

• 𝐱:  Variable
• 𝑡:  Time
• 𝑢:  Function of concentration
• 𝐹:  Velocity field
• ∇:  Gradient

<latexit sha1_base64="2YTEH5oJMTVZT1qL4z/W+Hcubls="></latexit>
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Figure: visualization of Transport Equation 



Transport Equation for Neural Network Modeling

• Change in particle position Evolution of data representation

Notations Transport Equation Neural Network
𝑢(𝐱, 𝑡) Function of concentration Function of neural network
𝑡 ∈ 0,1 Time Layer

𝐱 ∈ ℝ! Position of particles Representation of samples

𝐹 𝑥, 𝜃 𝑡 Velocity field Continuation for network 
structures and parameters

Table: The correspondence between Transport Equation and Neural Network.

METHOD: From PDE to NN



Solve Transport Equation for Network Function
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METHOD: From PDE to NN

<latexit sha1_base64="2YTEH5oJMTVZT1qL4z/W+Hcubls="></latexit>

@u

@t
(x, t) + F (x,✓(t)) ·ru(x, t) = 0

Transport Equation

Method of 
Characteristics



• Generalization is strongly linked to smoothness in neural networks.

Smoothness boosts Generalization 

Generalization of smooth 
classification hyperplane.

Overfitting of non-smooth 
classification hyperplane.

Image credit: Huang et al., Understanding Generalization Through Visualizations, 2020.

METHOD: From PDE to NN



• What is? Diffusion term Δ𝑢 𝐱, 𝑡 corresponds to the Laplacian, i.e., 
the second-order derivative with respect to 𝐱 ∈ ℝ𝒅.
• What for? Improve the smoothness of the PDE solution 𝑢 𝐱, 𝑡 .

• Δ: Laplacian operator
• 𝜎 ≠ 0: Coefficient for the diffusion magnitude
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METHOD: From PDE to NN



Diffusion Term Brings Smoothness to TE

METHOD: From PDE to NN



Diffusion Term Brings Generalization to NN

METHOD: From PDE to NN



What type of diffusion term is appropriate for a 
neural network to achieve effective generalization?

• Different locations 𝐱 required different diffusion scales 𝜎.
• Uniform Small Diffusion: insufficient smoothness
• Uniform Large Diffusion: over-smoothness.

0

0

1

0 0

Adaptive Diffusion
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METHOD: From PDE to NN

Figure: Solutions to 2D Transport Equation with different diffusion scales 𝜎 .



Adaptive Distributional Diffusion for Generalization
• Adaptive Distributional Diffusion is appropriate for a neural 

network to achieve effective generalization
• Adaptive: diffusion varies in magnitude for every point.
• Distributional: cover data spaces with similar semantics.

• Adaptive Distribution Diffusion (ADD)
• 𝐺 𝐱, 𝜙 𝑡 parameterized diffusion term added to the Transport Equation.
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METHOD: From PDE to NN
Deriving Neural Network from Transport Equation 
with Adaptive Distributional Diffusion



METHOD: From PDE to NN
Deriving Neural Network from Transport Equation 
with Adaptive Distributional Diffusion

PDE: the solution is a function that 
satisfies the smoothness constraint 
terms injected into the equation.

Neural network architecture: Under this 
structure, any learned function satisfies 
desired smoothness.

Adaptive 
Distributional  
Diffusion 
Term

Dynamical systems of PDEs Feature transformation in NNs
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METHOD: A Neural Network Instantiation

Architecture and Parameterization
• Overall Framework of PDE+:M
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<latexit sha1_base64="UM9F1DcX42Gxt9quREa1mIUh9UQ=">AAACC3icbVDLSsNAFJ3UV62vqEs3oa1QNyUp+NgUim5cVrAPaEqZTCft0MmDmRuxhOzd+CtuXCji1h9w5984aQNq64ELh3Pu5d57nJAzCab5peVWVtfWN/Kbha3tnd09ff+gLYNIENoiAQ9E18GScubTFjDgtBsKij2H044zuUr9zh0VkgX+LUxD2vfwyGcuIxiUNNCLZdvDMHbc+D6pQN08qdtjDPGPmJQHesmsmjMYy8TKSAllaA70T3sYkMijPhCOpexZZgj9GAtghNOkYEeShphM8Ij2FPWxR2U/nv2SGMdKGRpuIFT5YMzU3xMx9qSceo7qTG+Ui14q/uf1InAv+jHzwwioT+aL3IgbEBhpMMaQCUqATxXBRDB1q0HGWGACKr6CCsFafHmZtGtV66x6elMrNS6zOPLoCBVRBVnoHDXQNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbmaCayw==</latexit>

x(t = 0) = x̂

trai
ning testing

<latexit sha1_base64="974Ap/xUMaiE5AVSsSTIsStWqBg=">AAACHnicbZDLSsNAFIYn9VbrrerSTbAVWpCSFKpuhKIblxXsBZpSJtNJO3QyCTMnYgl5Eje+ihsXigiu9G2ctF1o6w8DP985hznnd0POFFjWt5FZWV1b38hu5ra2d3b38vsHLRVEktAmCXggOy5WlDNBm8CA004oKfZdTtvu+Dqtt++pVCwQdzAJac/HQ8E8RjBo1M/Xio6PYcQg9kRSckYY4ilwvfghScqX0RI7tcrFfr5gVaypzGVjz00BzdXo5z+dQUAinwogHCvVta0QejGWwAinSc6JFA0xGeMh7WorsE9VL56el5gnmgxML5D6CTCn9PdEjH2lJr6rO9M11WIthf/VuhF4F72YiTACKsjsIy/iJgRmmpU5YJIS4BNtMJFM72qSEZaYgE40p0OwF09eNq1qxT6r1G6rhfrVPI4sOkLHqIRsdI7q6AY1UBMR9Iie0St6M56MF+Pd+Ji1Zoz5zCH6I+PrBw7Mowo=</latexit>

fn(x̂) = u(x̂, 0)

<latexit sha1_base64="9CGiNKTcBTuR9zQr+fEugPgWxB4="></latexit>

@u
@t (x, t) + F (x,✓(t)) ·ru(x, t) +G(x,�(t)) ·�u(x, t) = 0

PDE with Adaptive Distributional Diffusion

solve
…

…

…

…

…
…

Diffusion
Distribution Prior

<latexit sha1_base64="lZcBgUcTe/Fj51e12kAM3tePKic="></latexit>

h0 = x̂

<latexit sha1_base64="wS0vcgixDoLvIAFGOX7ll2aXwEg="></latexit>

ha
0 = x̂a

Diffusion Distribution Coverage Objective

<latexit sha1_base64="vxWNmxJ3GYZkSVAIcQFrsuttiXM="></latexit>

h̃1

R
es

B
lo

ck

A
D

D
 B

lo
ck

<latexit sha1_base64="quT9Cc5FvlotQxEp9x/ytgXAmyM="></latexit>

ha
1

<latexit sha1_base64="i1/ePpUfVZpBroAXjD6hfuW42TI=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYCu4KjMFH8uiG5cV7APasWTSTBuaZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYs60cd1vZ2V1bX1js7BV3N7Z3dsvHRy2dJQoQpsk4pHqBFhTziRtGmY47cSKYhFw2g7GN5nffqRKs0jem0lMfYGHkoWMYGOlh0pPYDMKwnQ07XuVfqnsVt0Z0DLxclKGHI1+6as3iEgiqDSEY627nhsbP8XKMMLptNhLNI0xGeMh7VoqsaDaT2epp+jUKgMURso+adBM/b2RYqH1RAR2MgupF71M/M/rJia88lMm48RQSeaHwoQjE6GsAjRgihLDJ5ZgopjNisgIK0yMLapoS/AWv7xMWrWqd1E9v6uV69d5HQU4hhM4Aw8uoQ630IAmEFDwDK/w5jw5L8678zEfXXHynSP4A+fzB9I4khQ=</latexit>

h1

R
es

B
lo

ck

A
D

D
 B

lo
ck

R
es

B
lo

ck

A
D

D
 B

lo
ck

R
es

B
lo

ck

A
D

D
 B

lo
ck

<latexit sha1_base64="0ESV5pKWzbxhIhvKb4HFULRDKQA=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDLaCq5IUfCyLblxWsA9oY5hMJ+3QyYOZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHizmTyrK+jdLa+sbmVnm7srO7t39gHla7MkoEoR0S8Uj0PSwpZyHtKKY47ceC4sDjtOdNb3K/90iFZFF4r2YxdQI8DpnPCFZacs1qfRhgNfH8dJK5aTN7wHXXrFkNaw60SuyC1KBA2zW/hqOIJAENFeFYyoFtxcpJsVCMcJpVhomkMSZTPKYDTUMcUOmk8+wZOtXKCPmR0C9UaK7+3khxIOUs8PRkHlQue7n4nzdIlH/lpCyME0VDsjjkJxypCOVFoBETlCg+0wQTwXRWRCZYYKJ0XRVdgr385VXSbTbsi8b5XbPWui7qKMMxnMAZ2HAJLbiFNnSAwBM8wyu8GZnxYrwbH4vRklHsHMEfGJ8/kcCUJQ==</latexit>

ha
2

<latexit sha1_base64="JR2y0Dp+Ojn6xGAbgcj4kkpMEU0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBFvBVUkKPpZFNy4r2Ae0MUymk3boZBJmJmIJ+RU3LhRx64+482+ctFlo64GBwzn3cs8cP2ZUKtv+Nkpr6xubW+Xtys7u3v6BeVjtyigRmHRwxCLR95EkjHLSUVQx0o8FQaHPSM+f3uR+75EISSN+r2YxcUM05jSgGCkteWa1PgyRmvhBOsm8lGUPqO6ZNbthz2GtEqcgNSjQ9syv4SjCSUi4wgxJOXDsWLkpEopiRrLKMJEkRniKxmSgKUchkW46z55Zp1oZWUEk9OPKmqu/N1IUSjkLfT2ZB5XLXi7+5w0SFVy5KeVxogjHi0NBwiwVWXkR1ogKghWbaYKwoDqrhSdIIKx0XRVdgrP85VXSbTaci8b5XbPWui7qKMMxnMAZOHAJLbiFNnQAwxM8wyu8GZnxYrwbH4vRklHsHMEfGJ8/6pCUXw==</latexit>

ha
l

<latexit sha1_base64="09kaoUWhOGejNzSfVQQpy+WmfVI=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYCu4KjMFH8uiG5cV7APasWTSTBuaZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYs60cd1vZ2V1bX1js7BV3N7Z3dsvHRy2dJQoQpsk4pHqBFhTziRtGmY47cSKYhFw2g7GN5nffqRKs0jem0lMfYGHkoWMYGOlh0pPYDMKwnQ07fNKv1R2q+4MaJl4OSlDjka/9NUbRCQRVBrCsdZdz42Nn2JlGOF0WuwlmsaYjPGQdi2VWFDtp7PUU3RqlQEKI2WfNGim/t5IsdB6IgI7mYXUi14m/ud1ExNe+SmTcWKoJPNDYcKRiVBWARowRYnhE0swUcxmRWSEFSbGFlW0JXiLX14mrVrVu6ie39XK9eu8jgIcwwmcgQeXUIdbaEATCCh4hld4c56cF+fd+ZiPrjj5zhH8gfP5Ayvukk8=</latexit>

hl

<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
n

Primary Task Objective

Original Data
Transformed Data

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

CrossEntropy(o (h̃L), y)

Transformation

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

PDE+✓,� :
�
g�l

�
�
f✓l�1 + I

�
� · · · � g�3

� (f✓2 + I) � g�2
� (f✓1 + I)

�
<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)



Learning Objectives
• Diffusion distributional coverage objective for the ADD block

<latexit sha1_base64="At4DVZDrV9Z0xgV4tWcUv2dDnBw="></latexit>

min
�

E
x⇠sN

�
LX

l=1

log p�l
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l | hl) = � 1

2N

NX

n=1

LX

l=1

"
log g�l

(hl) +
(ha

n,l � hn,l)2

g�l
(hl)
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METHOD: A Neural Network Instantiation
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<latexit sha1_base64="BLr6RPGHkOr3tgB812QrMmzKptw=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIph4IrskPo5ELx4xyiOBDZkdemHC7OxmZtaEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj25nfekKleSwfzThBP6IDyUPOqLHSQzkt94olt+LOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5JmteJdVi7uq6XaTRZHHk7gFM7BgyuowR3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AnAONXQ==</latexit>u
<latexit sha1_base64="+fj7p37n7Xt+RuY9QHEEhhbSMBQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIph4IrskPo5ELx4xyiOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781hPXRsTqEccJ9yM6UCIUjKKVHspY7hVLbsWdg6wSLyMlyFDvFb+6/ZilEVfIJDWm47kJ+hOqUTDJp4VuanhC2YgOeMdSRSNu/Mn81Ck5s0qfhLG2pZDM1d8TExoZM44C2xlRHJplbyb+53VSDK/9iVBJilyxxaIwlQRjMvub9IXmDOXYEsq0sLcSNqSaMrTpFGwI3vLLq6RZrXiXlYv7aql2k8WRhxM4hXPw4ApqcAd1aACDATzDK7w50nlx3p2PRWvOyWaO4Q+czx+afo1c</latexit>

toriginal data space

…
…

<latexit sha1_base64="UM9F1DcX42Gxt9quREa1mIUh9UQ=">AAACC3icbVDLSsNAFJ3UV62vqEs3oa1QNyUp+NgUim5cVrAPaEqZTCft0MmDmRuxhOzd+CtuXCji1h9w5984aQNq64ELh3Pu5d57nJAzCab5peVWVtfWN/Kbha3tnd09ff+gLYNIENoiAQ9E18GScubTFjDgtBsKij2H044zuUr9zh0VkgX+LUxD2vfwyGcuIxiUNNCLZdvDMHbc+D6pQN08qdtjDPGPmJQHesmsmjMYy8TKSAllaA70T3sYkMijPhCOpexZZgj9GAtghNOkYEeShphM8Ij2FPWxR2U/nv2SGMdKGRpuIFT5YMzU3xMx9qSceo7qTG+Ui14q/uf1InAv+jHzwwioT+aL3IgbEBhpMMaQCUqATxXBRDB1q0HGWGACKr6CCsFafHmZtGtV66x6elMrNS6zOPLoCBVRBVnoHDXQNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbmaCayw==</latexit>

x(t = 0) = x̂

trai
ning testing

<latexit sha1_base64="974Ap/xUMaiE5AVSsSTIsStWqBg=">AAACHnicbZDLSsNAFIYn9VbrrerSTbAVWpCSFKpuhKIblxXsBZpSJtNJO3QyCTMnYgl5Eje+ihsXigiu9G2ctF1o6w8DP985hznnd0POFFjWt5FZWV1b38hu5ra2d3b38vsHLRVEktAmCXggOy5WlDNBm8CA004oKfZdTtvu+Dqtt++pVCwQdzAJac/HQ8E8RjBo1M/Xio6PYcQg9kRSckYY4ilwvfghScqX0RI7tcrFfr5gVaypzGVjz00BzdXo5z+dQUAinwogHCvVta0QejGWwAinSc6JFA0xGeMh7WorsE9VL56el5gnmgxML5D6CTCn9PdEjH2lJr6rO9M11WIthf/VuhF4F72YiTACKsjsIy/iJgRmmpU5YJIS4BNtMJFM72qSEZaYgE40p0OwF09eNq1qxT6r1G6rhfrVPI4sOkLHqIRsdI7q6AY1UBMR9Iie0St6M56MF+Pd+Ji1Zoz5zCH6I+PrBw7Mowo=</latexit>

fn(x̂) = u(x̂, 0)

<latexit sha1_base64="9CGiNKTcBTuR9zQr+fEugPgWxB4="></latexit>

@u
@t (x, t) + F (x,✓(t)) ·ru(x, t) +G(x,�(t)) ·�u(x, t) = 0

PDE with Adaptive Distributional Diffusion

solve
…

…

…

…

…
…

Diffusion
Distribution Prior

<latexit sha1_base64="lZcBgUcTe/Fj51e12kAM3tePKic="></latexit>

h0 = x̂

<latexit sha1_base64="wS0vcgixDoLvIAFGOX7ll2aXwEg="></latexit>

ha
0 = x̂a

Diffusion Distribution Coverage Objective

<latexit sha1_base64="vxWNmxJ3GYZkSVAIcQFrsuttiXM="></latexit>

h̃1

R
es

B
lo

ck

A
D

D
 B

lo
ck

<latexit sha1_base64="quT9Cc5FvlotQxEp9x/ytgXAmyM="></latexit>

ha
1

<latexit sha1_base64="i1/ePpUfVZpBroAXjD6hfuW42TI=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYCu4KjMFH8uiG5cV7APasWTSTBuaZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYs60cd1vZ2V1bX1js7BV3N7Z3dsvHRy2dJQoQpsk4pHqBFhTziRtGmY47cSKYhFw2g7GN5nffqRKs0jem0lMfYGHkoWMYGOlh0pPYDMKwnQ07XuVfqnsVt0Z0DLxclKGHI1+6as3iEgiqDSEY627nhsbP8XKMMLptNhLNI0xGeMh7VoqsaDaT2epp+jUKgMURso+adBM/b2RYqH1RAR2MgupF71M/M/rJia88lMm48RQSeaHwoQjE6GsAjRgihLDJ5ZgopjNisgIK0yMLapoS/AWv7xMWrWqd1E9v6uV69d5HQU4hhM4Aw8uoQ630IAmEFDwDK/w5jw5L8678zEfXXHynSP4A+fzB9I4khQ=</latexit>

h1

R
es

B
lo

ck

A
D

D
 B

lo
ck

R
es

B
lo

ck

A
D

D
 B

lo
ck

R
es

B
lo

ck

A
D

D
 B

lo
ck

<latexit sha1_base64="0ESV5pKWzbxhIhvKb4HFULRDKQA=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDLaCq5IUfCyLblxWsA9oY5hMJ+3QyYOZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHizmTyrK+jdLa+sbmVnm7srO7t39gHla7MkoEoR0S8Uj0PSwpZyHtKKY47ceC4sDjtOdNb3K/90iFZFF4r2YxdQI8DpnPCFZacs1qfRhgNfH8dJK5aTN7wHXXrFkNaw60SuyC1KBA2zW/hqOIJAENFeFYyoFtxcpJsVCMcJpVhomkMSZTPKYDTUMcUOmk8+wZOtXKCPmR0C9UaK7+3khxIOUs8PRkHlQue7n4nzdIlH/lpCyME0VDsjjkJxypCOVFoBETlCg+0wQTwXRWRCZYYKJ0XRVdgr385VXSbTbsi8b5XbPWui7qKMMxnMAZ2HAJLbiFNnSAwBM8wyu8GZnxYrwbH4vRklHsHMEfGJ8/kcCUJQ==</latexit>

ha
2

<latexit sha1_base64="JR2y0Dp+Ojn6xGAbgcj4kkpMEU0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBFvBVUkKPpZFNy4r2Ae0MUymk3boZBJmJmIJ+RU3LhRx64+482+ctFlo64GBwzn3cs8cP2ZUKtv+Nkpr6xubW+Xtys7u3v6BeVjtyigRmHRwxCLR95EkjHLSUVQx0o8FQaHPSM+f3uR+75EISSN+r2YxcUM05jSgGCkteWa1PgyRmvhBOsm8lGUPqO6ZNbthz2GtEqcgNSjQ9syv4SjCSUi4wgxJOXDsWLkpEopiRrLKMJEkRniKxmSgKUchkW46z55Zp1oZWUEk9OPKmqu/N1IUSjkLfT2ZB5XLXi7+5w0SFVy5KeVxogjHi0NBwiwVWXkR1ogKghWbaYKwoDqrhSdIIKx0XRVdgrP85VXSbTaci8b5XbPWui7qKMMxnMAZOHAJLbiFNnQAwxM8wyu8GZnxYrwbH4vRklHsHMEfGJ8/6pCUXw==</latexit>

ha
l

<latexit sha1_base64="09kaoUWhOGejNzSfVQQpy+WmfVI=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYCu4KjMFH8uiG5cV7APasWTSTBuaZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYs60cd1vZ2V1bX1js7BV3N7Z3dsvHRy2dJQoQpsk4pHqBFhTziRtGmY47cSKYhFw2g7GN5nffqRKs0jem0lMfYGHkoWMYGOlh0pPYDMKwnQ07fNKv1R2q+4MaJl4OSlDjka/9NUbRCQRVBrCsdZdz42Nn2JlGOF0WuwlmsaYjPGQdi2VWFDtp7PUU3RqlQEKI2WfNGim/t5IsdB6IgI7mYXUi14m/ud1ExNe+SmTcWKoJPNDYcKRiVBWARowRYnhE0swUcxmRWSEFSbGFlW0JXiLX14mrVrVu6ie39XK9eu8jgIcwwmcgQeXUIdbaEATCCh4hld4c56cF+fd+ZiPrjj5zhH8gfP5Ayvukk8=</latexit>

hl

<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
n

Primary Task Objective

Original Data
Transformed Data

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

CrossEntropy(o (h̃L), y)

Transformation



Learning Objectives
• Primary task objective for the entire network

<latexit sha1_base64="uZ3FGF5w+mNTJRHHP6/M0ksJKag="></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

METHOD: A Neural Network Instantiation
M
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n
A
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<latexit sha1_base64="BLr6RPGHkOr3tgB812QrMmzKptw=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIph4IrskPo5ELx4xyiOBDZkdemHC7OxmZtaEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj25nfekKleSwfzThBP6IDyUPOqLHSQzkt94olt+LOQVaJl5ESZKj3il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5JmteJdVi7uq6XaTRZHHk7gFM7BgyuowR3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AnAONXQ==</latexit>u
<latexit sha1_base64="+fj7p37n7Xt+RuY9QHEEhhbSMBQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIph4IrskPo5ELx4xyiOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3c781hPXRsTqEccJ9yM6UCIUjKKVHspY7hVLbsWdg6wSLyMlyFDvFb+6/ZilEVfIJDWm47kJ+hOqUTDJp4VuanhC2YgOeMdSRSNu/Mn81Ck5s0qfhLG2pZDM1d8TExoZM44C2xlRHJplbyb+53VSDK/9iVBJilyxxaIwlQRjMvub9IXmDOXYEsq0sLcSNqSaMrTpFGwI3vLLq6RZrXiXlYv7aql2k8WRhxM4hXPw4ApqcAd1aACDATzDK7w50nlx3p2PRWvOyWaO4Q+czx+afo1c</latexit>

toriginal data space

…
…

<latexit sha1_base64="UM9F1DcX42Gxt9quREa1mIUh9UQ=">AAACC3icbVDLSsNAFJ3UV62vqEs3oa1QNyUp+NgUim5cVrAPaEqZTCft0MmDmRuxhOzd+CtuXCji1h9w5984aQNq64ELh3Pu5d57nJAzCab5peVWVtfWN/Kbha3tnd09ff+gLYNIENoiAQ9E18GScubTFjDgtBsKij2H044zuUr9zh0VkgX+LUxD2vfwyGcuIxiUNNCLZdvDMHbc+D6pQN08qdtjDPGPmJQHesmsmjMYy8TKSAllaA70T3sYkMijPhCOpexZZgj9GAtghNOkYEeShphM8Ij2FPWxR2U/nv2SGMdKGRpuIFT5YMzU3xMx9qSceo7qTG+Ui14q/uf1InAv+jHzwwioT+aL3IgbEBhpMMaQCUqATxXBRDB1q0HGWGACKr6CCsFafHmZtGtV66x6elMrNS6zOPLoCBVRBVnoHDXQNWqiFiLoAT2hF/SqPWrP2pv2Pm/NadnMIfoD7eMbmaCayw==</latexit>

x(t = 0) = x̂

trai
ning testing

<latexit sha1_base64="974Ap/xUMaiE5AVSsSTIsStWqBg=">AAACHnicbZDLSsNAFIYn9VbrrerSTbAVWpCSFKpuhKIblxXsBZpSJtNJO3QyCTMnYgl5Eje+ihsXigiu9G2ctF1o6w8DP985hznnd0POFFjWt5FZWV1b38hu5ra2d3b38vsHLRVEktAmCXggOy5WlDNBm8CA004oKfZdTtvu+Dqtt++pVCwQdzAJac/HQ8E8RjBo1M/Xio6PYcQg9kRSckYY4ilwvfghScqX0RI7tcrFfr5gVaypzGVjz00BzdXo5z+dQUAinwogHCvVta0QejGWwAinSc6JFA0xGeMh7WorsE9VL56el5gnmgxML5D6CTCn9PdEjH2lJr6rO9M11WIthf/VuhF4F72YiTACKsjsIy/iJgRmmpU5YJIS4BNtMJFM72qSEZaYgE40p0OwF09eNq1qxT6r1G6rhfrVPI4sOkLHqIRsdI7q6AY1UBMR9Iie0St6M56MF+Pd+Ji1Zoz5zCH6I+PrBw7Mowo=</latexit>

fn(x̂) = u(x̂, 0)

<latexit sha1_base64="9CGiNKTcBTuR9zQr+fEugPgWxB4="></latexit>

@u
@t (x, t) + F (x,✓(t)) ·ru(x, t) +G(x,�(t)) ·�u(x, t) = 0

PDE with Adaptive Distributional Diffusion

solve
…

…

…

…

…
…

Diffusion
Distribution Prior

<latexit sha1_base64="lZcBgUcTe/Fj51e12kAM3tePKic="></latexit>

h0 = x̂

<latexit sha1_base64="wS0vcgixDoLvIAFGOX7ll2aXwEg="></latexit>

ha
0 = x̂a

Diffusion Distribution Coverage Objective

<latexit sha1_base64="vxWNmxJ3GYZkSVAIcQFrsuttiXM="></latexit>

h̃1

R
es
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lo

ck
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D
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lo
ck

<latexit sha1_base64="quT9Cc5FvlotQxEp9x/ytgXAmyM="></latexit>

ha
1

<latexit sha1_base64="i1/ePpUfVZpBroAXjD6hfuW42TI=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYCu4KjMFH8uiG5cV7APasWTSTBuaZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYs60cd1vZ2V1bX1js7BV3N7Z3dsvHRy2dJQoQpsk4pHqBFhTziRtGmY47cSKYhFw2g7GN5nffqRKs0jem0lMfYGHkoWMYGOlh0pPYDMKwnQ07XuVfqnsVt0Z0DLxclKGHI1+6as3iEgiqDSEY627nhsbP8XKMMLptNhLNI0xGeMh7VoqsaDaT2epp+jUKgMURso+adBM/b2RYqH1RAR2MgupF71M/M/rJia88lMm48RQSeaHwoQjE6GsAjRgihLDJ5ZgopjNisgIK0yMLapoS/AWv7xMWrWqd1E9v6uV69d5HQU4hhM4Aw8uoQ630IAmEFDwDK/w5jw5L8678zEfXXHynSP4A+fzB9I4khQ=</latexit>

h1

R
es

B
lo

ck

A
D
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lo
ck
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es
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ck
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<latexit sha1_base64="0ESV5pKWzbxhIhvKb4HFULRDKQA=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDLaCq5IUfCyLblxWsA9oY5hMJ+3QyYOZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM693DPHizmTyrK+jdLa+sbmVnm7srO7t39gHla7MkoEoR0S8Uj0PSwpZyHtKKY47ceC4sDjtOdNb3K/90iFZFF4r2YxdQI8DpnPCFZacs1qfRhgNfH8dJK5aTN7wHXXrFkNaw60SuyC1KBA2zW/hqOIJAENFeFYyoFtxcpJsVCMcJpVhomkMSZTPKYDTUMcUOmk8+wZOtXKCPmR0C9UaK7+3khxIOUs8PRkHlQue7n4nzdIlH/lpCyME0VDsjjkJxypCOVFoBETlCg+0wQTwXRWRCZYYKJ0XRVdgr385VXSbTbsi8b5XbPWui7qKMMxnMAZ2HAJLbiFNnSAwBM8wyu8GZnxYrwbH4vRklHsHMEfGJ8/kcCUJQ==</latexit>

ha
2

<latexit sha1_base64="JR2y0Dp+Ojn6xGAbgcj4kkpMEU0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dBFvBVUkKPpZFNy4r2Ae0MUymk3boZBJmJmIJ+RU3LhRx64+482+ctFlo64GBwzn3cs8cP2ZUKtv+Nkpr6xubW+Xtys7u3v6BeVjtyigRmHRwxCLR95EkjHLSUVQx0o8FQaHPSM+f3uR+75EISSN+r2YxcUM05jSgGCkteWa1PgyRmvhBOsm8lGUPqO6ZNbthz2GtEqcgNSjQ9syv4SjCSUi4wgxJOXDsWLkpEopiRrLKMJEkRniKxmSgKUchkW46z55Zp1oZWUEk9OPKmqu/N1IUSjkLfT2ZB5XLXi7+5w0SFVy5KeVxogjHi0NBwiwVWXkR1ogKghWbaYKwoDqrhSdIIKx0XRVdgrP85VXSbTaci8b5XbPWui7qKMMxnMAZOHAJLbiFNnQAwxM8wyu8GZnxYrwbH4vRklHsHMEfGJ8/6pCUXw==</latexit>

ha
l

<latexit sha1_base64="09kaoUWhOGejNzSfVQQpy+WmfVI=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYCu4KjMFH8uiG5cV7APasWTSTBuaZIYko5Sh/+HGhSJu/Rd3/o2ZdhbaeiBwOOde7skJYs60cd1vZ2V1bX1js7BV3N7Z3dsvHRy2dJQoQpsk4pHqBFhTziRtGmY47cSKYhFw2g7GN5nffqRKs0jem0lMfYGHkoWMYGOlh0pPYDMKwnQ07fNKv1R2q+4MaJl4OSlDjka/9NUbRCQRVBrCsdZdz42Nn2JlGOF0WuwlmsaYjPGQdi2VWFDtp7PUU3RqlQEKI2WfNGim/t5IsdB6IgI7mYXUi14m/ud1ExNe+SmTcWKoJPNDYcKRiVBWARowRYnhE0swUcxmRWSEFSbGFlW0JXiLX14mrVrVu6ie39XK9eu8jgIcwwmcgQeXUIdbaEATCCh4hld4c56cF+fd+ZiPrjj5zhH8gfP5Ayvukk8=</latexit>

hl

<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>
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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/)



• Datasets
• 15 shift corruption distributions by CIFAR-10(C), CIFAR-100(C), and Tiny-ImageNet(C).
• 4 domains in the PCAS dataset: photo, art, cartoon, and sketch.

• Baselines
• Standard training: ERM.
• Lipschitz continuity based gradient regularization: GradReg.
• Noise injection: EnResNet, RSE, NFM.
• Data augmentation: Gaussian noise, Mixup, DeepAug, AutoAug, AugMix.
• Adversarial training: PGD, RLAT.

• Metrics
• Accuracy on clean data;Accuracy and mCE across all severity levels and at the severest level.

EXPERIMENTS

Experimental Settings



EXPERIMENTS

PDE+ Outperforms SOTA on Benchmarks



EXPERIMENTS

PDE+ Outperforms SOTA on PACS

Table: When training on a single source domain and testing on the remaining 3 
domains, PDE+ surpasses the baselines across all splits. 
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PDE+ Learns Appropriate Diffusion
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EXPERIMENTS

PDE+ Generalizes Beyond Observation

Figure: Diffusion coverage trend for unobserved distributions. 

2-𝜎 rule



EXPERIMENTS

PDE+ Generalizes Beyond Observation

Figure: Generalization performance under five test distributions across eight different methods. 
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