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We often ask what AI can learn, but we rarely ask 
what it should forget.

AI Service
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(Image credits: Dall-E and toppng.com)

GDPR: the right to be forgotten of personal sensitive data
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Grok model’s disaster for “bikini” people online 
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Digital trust begins when AI learns not only to know 
— but also to forget.

AI Memory Lifecycle

Learn Leak Audit Forget
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✓ Machine unlearning aims to remove the influence of the forgetting data 
from a trained model, such that it behaves similarly to a model (termed 
Retrained) retrained from scratch on the retaining data.

Training 
Data

Machine 

Learning

Trained Model

Retaining 
Data

Forgetting 
Data

Machine 

Unlearning

Retaining 
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Training on Retaining Data from Scratch

Unlearned Model
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Similar as Possible
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Label Domain of CIFAR-100

boy

girl

Label domains:
✓ 𝓛𝑫: label domain of 

forgetting data.
✓ 𝓛𝑴: label domain of the 

model output.
✓ 𝓛𝑻: label domain of 

unlearning target concept.

Four Types of Unlearning Scenarios
𝓛𝑫 = 𝓛𝑴 = 𝓛𝑻

(a) All Matched 
(Conventional Unlearning)

𝓛𝑫 = 𝓛𝑴 ≺ 𝓛𝑻

(b) Called Target Mismatch

𝓛𝑫 = 𝑳𝑻 ≺ 𝓛𝑴

(c) Called Model Mismatch

𝓛𝑫 ≺ 𝓛𝑴 = 𝓛𝑻

(d) Called Data Mismatch

Forgetting 
Data

Target 
Concept

𝓛𝑫 𝓛𝑴 𝓛𝑻
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Note:

✓ Retrained: Retrain Model on Retaining Data.
✓ FT: Fine-tuning (Unlearning Method).
✓ GA: Gradient Ascent (Unlearning Method).

Observation 1: Representations are 
consistent.

Observation 2: FT and GA can achieve 
similar performance on retraining and 

forgetting data like Retrained.

This is exactly what we aim for.

Forgetting data

Target 
concept

Zero accuracy on forgetting data, i.e., successful forgetting

(a) All Matched 
(Conventional Unlearning)
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Observation 3: Class representation 
mismatch issue.

Observation 4: FT and GA show different performance 
gaps compared with the Retrained models.

(b) Target Mismatch

(c) Model Mismatch (d) Data Mismatch

Forgetting data Forgetting data

Forgetting data

Target 
concept

Target 
concept

Target 
concept
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Observation 5: Representations of 
forgetting data and affected retaining 

data are closely entangled.

Observation 6: Unlearning of the 
forgetting data can unavoidably affect 
the representation of the other part.

• Visualization of the learned features from the model trained by (left) superclass and (right) classes.
• Loss value of forgetting data, concept/class-aligned data, and the remaining data during GA.

Superclass Class

Decoupling the Class Label and the Target Concept in Machine Unlearning. (ICLR 2026) 
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TARget-aware Forgetting (TARF)

✓ Two terms consist of 
Annealed Forgetting and 
Target-aware Retaining.

✓ The training dynamics go 
through Three Phases.

𝑳𝐓𝐀𝐑𝐅 = 𝒌 𝒕 ⋅ −
𝟏

𝓓𝐟
෍

𝒙,𝒚 ~𝓓𝐟

ℓ 𝒇 𝒙 , 𝒚 +
𝟏

|𝓓𝐮𝐧|
෍

𝒙,𝒚 ~𝓓𝐮𝐧

ℓ 𝒇 𝒙 , 𝒚 ⋅ 𝝉(𝒙, 𝒚, 𝒕)

Annealed Forgetting Target-aware Retaining

Phase I: Target Identification Phase III: Retraining Approximation

Phase II: Target Separation

Training phases are 

controlled by 𝑡.

Learning 

Objective 
of TARF

Data Mixture

L
o

ss
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𝑳𝐓𝐀𝐑𝐅−𝐏𝐡𝐚𝐬𝐞−𝐈 = 𝒌 𝒕 ⋅ −
𝟏

𝓓𝐟
෍

𝒙,𝒚 ~𝓓𝐟

ℓ 𝒇 𝒙 , 𝒚

Annealed Forgetting

Phase I: Target Identification
Goal of TARF Phase I: 
✓ Learn the representations of 

forgetting data.
✓ Identify potential forgetting data, 

i.e., false retaining data, from 
remaining data.

Data Mixture

L
o

ss

𝓛𝑫 = 𝓛𝑴 ≺ 𝓛𝑻

(b) Target 
Mismatch

(d) Data 
Mismatch

Aim to 

Address

✓ 𝓓𝐟: Forgetting Data.
✓ 𝓓𝐟𝐫: False Retaining Data.

Objective of 
TARF-Phase-I

𝓛𝑫 ≺ 𝓛𝑴 = 𝓛𝑻

Decoupling the Class Label and the Target Concept in Machine Unlearning. (ICLR 2026) 
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Data Mixture

L
o

ss Aim to 

Address

Objective of 
TARF-Phase-II

✓ 𝓓𝐟: Forgetting Data.
✓ 𝓓𝐫: Retaining Data.

𝑳𝐓𝐀𝐑𝐅−𝐏𝐡𝐚𝐬𝐞−𝐈𝐈

= 𝒌 𝒕 ⋅ −
𝟏

𝓓𝐟
෍

𝒙,𝒚 ~𝓓𝐟

ℓ 𝒇 𝒙 , 𝒚 +
𝟏

|𝓓𝐮𝐧|
෍

𝒙,𝒚 ~𝓓𝐮𝐧

ℓ 𝒇 𝒙 , 𝒚 ⋅ 𝝉(𝒙, 𝒚, 𝒕)

Annealed Forgetting Target-aware Retaining

Phase II: Target Separation

Goal of TARF Phase II: 

✓ Learn the representations of 
forgetting data and retaining data.

✓ Encourage the model to 

deconstruct the target concept 
and reconstruct representations 
of the retaining part.

(c) Model Mismatch

𝓛𝑫 = 𝑳𝑻 ≺ 𝓛𝑴
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Data Mixture

L
o

ss

Aim to 

Address

Objective of 
TARF-Phase-III

✓ 𝓓𝐫: Retaining Data.
✓ 𝓓𝐮𝐧: Remaining 

Data, including True 
Retaining Data and 
False Retaining Data.

𝑳𝐓𝐀𝐑𝐅−𝐏𝐡𝐚𝐬𝐞−𝐈𝐈𝐈 =
𝟏

|𝓓𝐮𝐧|
෍

𝒙,𝒚 ~𝓓𝐮𝐧

ℓ 𝒇 𝒙 , 𝒚 ⋅ 𝝉(𝒙, 𝒚, 𝒕)

Target-aware Retaining

Phase III: Retraining Approximation Goal of TARF Phase III: 
✓ Learn to tune the representations of 

retaining data.
✓ Prevent excessive forgetting.
✓ Approximate the retraining objective.

(c) Model Mismatch

𝓛𝑫 = 𝑳𝑻 ≺ 𝓛𝑴

Decoupling the Class Label and the Target Concept in Machine Unlearning. (ICLR 2026) 
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✓ Dataset: CIFAR-10 and CIFAR-100

✓ Trained Model: ResNet-18, 
WideResNet-50

✓ Golden Reference Method: Retrain 
model using Retaining data.

✓ Gap: Average performance gap 
between unlearned model and 

retrained reference model across four 
metrics (UA, RA, TA and MIA) [1].

Observation: TARF can consistently 

perform better (or comparable) over 
other unlearning baseline methods.

[1] Jia et al. Model sparsity can simplify machine unlearning. In NeurIPS, 2023.

See our paper for more results.

Decoupling the Class Label and the Target Concept in Machine Unlearning. (ICLR 2026) 
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✓ New and Practical Unlearning Scenarios: Compared to conventional label-aligned 
unlearning, decoupling the class label from the target concept reflects a more realistic 
and practical unlearning scenario.

✓ Formal Formulation of Label Domain Mismatch in Unlearning: We formally define and 
formulate the three types of label domain mismatch in unlearning, i.e., target mismatch, 
model mismatch, and data mismatch.

✓ General Unlearning Framework: We propose a novel unlearning method TARF, which 
assigns an annealed gradient ascent on the identified potential forgetting data and the 
normal gradient descent on the selected retaining data.

Decoupling the Class Label and the Target Concept in Machine Unlearning. (ICLR 2026) 
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