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Machine unlearning for concept removal

• concept c ("dog"), forget set Df (positive pairs of images of dogs and
captions).

• retain set Dr = D \ Df (other pairs)
• GOAL) image encoder fimg, text encoder ftxt → f∗img, f

∗
txt

[1] sim(f∗img(image of a dog), f∗txt("this is a dog")) <<
sim(f∗img(image of a dog), f∗txt("this is an apple"))

[2] sim(f∗img(image of a dog), f∗txt("this is a dog")) <<
sim(f∗img(image of an apple), f∗txt("this is a dog"))

[3] sim(f∗img(image of an apple), f∗txt("this is an apple")) ≈
sim(fimg(image of an apple), ftxt("this is an apple"))

Jihu Lee (SNU) Concept removal on MERU September 7, 2025 2 / 18



Alignment Calibration (AC)

• batch - {(xri , tri )}Ni=1 ⊂ Dr, {(xfi , t
f
i )}Ni=1 ⊂ Df

LAC = Lretain + ε · Lforget (1)

[1] Lretain: same as CLIP loss calculated in the retain set
[2]

Lforget = α · Lneg + β · Lpos + γ · Lperf (2)

• Lneg: maximizes similarity between negative pairs in the forget set
• Lpos: minimizes similarity between positive pairs in the forget set
• Lperf: ensures that general model capabilites remain intact
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Alignment Calibration (AC) - Retain Loss
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Alignment Calibration (AC) - Forget Loss

•

Lneg = − 1
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Hyperbolic Alignment Calibration (HAC) - Main contribution

•
LHAC = Lretain + ε · Lforget + ωr · Lr-ent + ωf · Lf-ent (7)

• cosine similarity ← negative hyperbolic distance
[1]
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HAC-reg

•
LHAC-reg = LHAC + λ · Lnorm-reg (10)

•

Lnorm-reg =
1

N

N∑
i=1

(‖x
′f
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Experiments

• Task: Zero-shot image classification
• "a picture of a [CLASS]"
• R-acc: accuracy on retained classes (↑)
• F-acc: accuracy on forgotten classes (↓)
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Experiments

• Train: RedCaps2
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Results: performances
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Results: performances
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Results: visualizations
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Results: visualizations
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