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Announcement

Check Canvas for Homework 3
Due on 10/24, 11:59pm

Team assignment

One volunteer is needed to work independently
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The Right to be Forgotten

The General Data Protection Regulation (GDPR)

Recitals 65 and 66 and in Article 17

“The data subject shall have the right to obtain from the controller
the erasure of personal data concerning him or her without undue delay and
the controller shall have the obligation to erase personal data without undue delay”




Increasing concerns on copyright
B STABILITY Al
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Artists Score Major Win in Copyright Case Against
Al Art Generators

The court declined to dismiss copyright infringement claims against the Al companies. The order could
implicate other firms that used Stable Diffusion, the Al model at issue in the case.

BY WINSTON CHO (3 AUGUST 13,2024 109PM

B CHINESE FIRMS CHINAIP Law Update

Chinese Court Again Rules Al-Gen-
erated Images Are Eligible for
EDITORS: PICK » consumerTEcH Copyright Protection
China Rules Al Firm Committed Copyright
. Post Date: On March 7, 2025, the Changshu People’s Court announced that it
lnfrmgemenl 03/14/2025 had ruled that images generated with Artificial Intelligence (A are

e eligible for copyright protection. This is believed to be the second

Author: case regarding Al-generated images with the Beijing Internet Court

Aaron Wininger ruled similarly in late 2023. In the instant case, Lin XX generated an



A case of Andersen’s comics and Stability Al's recreation from
late 2022
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Developing cases of singers and Al music firms
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LABEL LAWSUIT =
A country singer is suing on behalf of "thousands" of other independent artists
whose songs have allegedly been used to train artificial intelligence.
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Anthropic's own guardrails revive full
copyright lawsuit from litigious music
publishers

Earlier this year a judge dismissed all but one of the copyright claims in a lawsuit filed by three music publishers against Al company Anthropic. However, the
publishers revised and resubmitted those claims, and this time the judge reckons all the allegations are sufficiently "plausible” to proceed
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Diffusion model

data point xy — image, trajectory, video, protein
B ANALOGUE W/ VAE

= input and latent
r = xp and zip = =TT

= noiser (encoder)

(J(331;T|330) = (J(ﬂh|$0)Q($2|$1)~-~(J($T|$T—1)

» denoiser (decoder)

p(xo | $1;T) = p(JJT)p(HJT—1 |$T) . ~p(330 | 331)



B GROUND-TRUTH DENOISER

q(xi-1 | @ w0) = N(@e—1; pg(r, 20), 02 (8))
q(xe | zi—1) = N (g arxi—1, (1 — a)I)

1, 1— ;
Ha(T1, 0) = 7570 — 5. 7a=¢€0 — Noise-based mean

o?(t) — variance
B APPROXIMATE DENOISER

1 11—«
po(zio1|z) = N (vi—1;p0(2e,t), 02 (), polze,t) = \/a»tﬂﬁt—mi/a»tfe(ﬂ?t,t)

B MEAN SQUARE MINIMIZATION
minigmize Dx(q(xp—1 | x, o) || po(xi—1 | 24)) <= miniemize lleo — eg(ze,t)||?

Pretrained model pP™ (x; 1 | z) = po- (v1_1 | 7¢)



Forget quality and model utility for unlearning

Conditional diffusion model: ¢y(z,t;¢) w/ parameter 6, condition ¢
Forget data set: D' = {(z},c)}",
Retain data set: D" = {(z},¢/}7_,
B FORGET QUALITY
“unlearn the forget data set”

B MODEL UTILITY

“maintain the model’s performance on the retain data set”

No consensus on right metrics
Tradeoff between forget quality and model utility



Retaining objective

Conditional diffusion model: ¢y(x,t;c) w/ parameter 6, condition ¢
Forget data set: D' = {(z,¢)},

Retain data set: D" = {(z},c/}"_,

B RETAINING OBJECTIVE

miniemize E(IO,C)NDr[ lleo — €o (s, t; C)HQ]



Forgetting objectives

Conditional diffusion model: ¢y(z,t;¢) w/ parameter 6, condition ¢
Forget data set: D' = {(},c)}7,
Retain data set: D" = {(z},¢/}7_,
B FORGETTING OBJECTIVE #1
maximize B, ) ~ ol lleo — €o(xe, t;0) |1 ]
B FORGETTING OBJECTIVE #2
minimize B,y ) il el — eq (s, t;0)||?]

el = eg(ay, t;¢) for ¢ ¢ D



Gradient-based update

0"~ 0+ nveE(Io,C)N'Df[ H60 - 69($t7t; C)H2]

n — stepsize

Unlearning = reverse of model training/learning



Forget nudity or class

SalUn EraseDiff

Added by authors for publication

Tradeoff between forget quality and model utility
example source: arXiv:2401.05779
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Forgetting objective

Diffusion model: =z, ~ p(+)
Forget distribution: z{ ~ pi(:) for i=1,...,m
Retain distribution: )~ p/(-) for j=1,...,n

B FORGETTING OBJECTIVE

minimize E, . ,i(.)[logp(zo)]
P

0

max}i)mize DKL(pi(mo) | p(0))



Retaining objective

Diffusion model: z, ~ p(:)
Forget distribution: z{ ~ pi(:) for i=1,...,m

Retain distribution: )~ p/(-) for j=1,...,n

B RETAINING OBJECTIVE

max;]mize Ego~pi()[log p(zo) ]

v

minimize Dy (P’ (z0) || p(20))



Joint optimization

minipmize —DKL(pi(xo) | p(z0)) + DKL(pj(xo) | p(z0))

Leave away from forget distribution and stay close to retain distribution

B DECOUPLED CASE
supp(p’) Nsupp(p’) =0

\
- 0 when 3zq € supp(p’)
p) = ) )
P () when zy € supp(p’)

Unknown forget quality



Relaxation to concept unlearning

Diffusion model: z( ~ p(")

Forget distribution: zf ~ pf(-)

Retain distribution: z{ ~ p"(")
P, p" = e.g., finetuned models

B FORGETTING OBJECTIVE

maxi)mize Dk (p() 19'())

B RETAINING OBJECTIVE

minipmize Dy (p() |l pr(.))



Joint policy optimization

minimize — D (p() 1'(-)) + DL (p(-) 1"()
Leave away from forget distribution and stay close to retain distribution

B OPTIMAL MODEL

Negation! — Determined forget quality!



Outline

B MOTIVATION
B EXAMPLES
B REGULARIZATION-BASED APPROACH

B CONSTRAINED APPROACH



Constrained policy optimization

minipmize D (p(-) [ 9"(+))

subject to Dy (p(-) [ P() > e

Stay close to retain distribution and leave away from forget distribution by ¢

B OPTIMAL MODEL

When strong duality holds and an optimal dual variable is \* < 1

Negation! — Determined forget quality!



Summary

MOTIVATION

Right to be forgotten, copyright concerns, developing lawsuits

EXAMPLES

Reverse of model training/learning

REGULARIZATION-BASED APPROACH

Forward KL leads to unknown forget quality, reverse KL yields determined forget
quality

CONSTRAINED APPROACH

Nonconvex problem



