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Model Editing: Localized
parameter updates modify 
target knowledge while 
avoiding interference 
with unrelated knowledge

Hyperspherical Uniformity
Hyperspherical Energy (HE) is used to 
quantify the uniformity of 
neuron weights on hyperspheres :
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Correlation between Uniformity and Editing

Energy increases
Statistically significant 
negative correlation

Weights become less uniform Maintaining uniformity is 
critical in stabilizing editing
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Sparse Projection for Hyperspherical Energy Regularized Editing

Project editing knowledge onto a sparse
space which is complementary to 
principal hyperspherical directions

Enable new know incorporation

Mitigate    ’s interfere with 
original weight
update weight

Principal Space Estimation

Sparse Space Definition

Sparse Space Projection

Top-r:

Suppression Strength: 
how much contribution of U is removed

could be any editing method

Maximize the variance 
of all neurons in W

when projected onto v

Orthogonal

Baseline editing methods can be improved 
with plug-and-play SPHERE by 43.27% (Eff.) , 
36.20% (Gen.), and 20.96% (Spe.) on avg.

SPHERE’s angular distribution remains stable
(elements: cosine similarity between neurons)

SPHERE-edited models can better preserve 
the general abilities




