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Simple Recap!!!!!

SEG has defined the Self-attention 
map from energy landscape 
perspective. 

This was my main paper…. 



Simple Recap!!!!!

Energy as a window offers an interesting view of the 
self-attention mechanism, which is closely associated 
with Hopfield energy.  

Self-attention mechanism is equivalent to the 
updating rule of Hopfield network. 



Simple Recap!!!!!

What about the energy function for the self-attention from the Hopfield energy:

CFG

“A cruise ship in the sea, front view, high-

quality”



Simple Recap!!!!!

What does SEG interpret the energy landscape to be? SEG focuses on the attention 

weights……… 



Simple Recap!!!

Hessian of the Attention weights𝐻

Theorem 3.1 

Hessian of the blurred Attention weightsෙ𝐻

Lemma 3.1 & 3.2 

the minimization step is performed on a smoother energy landscape with attenuated Gaussian curvature

Lower variance



Simple Recap!!!
What that occurs????



So, what are the challenges still? 

• Limited generation quality.

• Prompt alignment. 

• Detail suppression.



Moreover…..
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1. Self-attention is equivalent to a 

gradient step on the energy function, 

where uniform attention yields an 

optimal gradient direction, reducing 

curvature.

2. This occurs blur kernel variance 

𝜎 →  ∞, enhancing sample quality, 

but introducing drawbacks.  



Why are these happening?

Indiscriminate blurring of query tokens….

So, our concern is are all components of the query tokens are 

responsible for better generation?



No large variance……
• So, we will not rely on large variance 𝜎. 

• We will perform the minimization step by precisely targeting the uniform attention. 

• For that purpose, we first know about the curvature bound of the energy landscape. 

Appropriate 

curvature bound



Curvature bound of the attention……

Hessian of the energy function w.r.t. Q:1

From Hessian, we can obtain curvature information:2

From spectral norm property, we can put the following bound: 3

Jacobian

Covariance Matrix



Curvature bound of the attention……

A

𝐾𝑇Q𝐾𝑇

The spectral norm bound for  ||𝑑𝑖𝑎𝑔 𝐴 − 𝐴𝐴𝑇|| 
depends on the nature of incoming query Q. 



So, we will focus on:

How Q aligns 

with K? 

What is the 

effect of 

Attention 

weights then? 

What will be 

the Hessian of 

the energy 

function then? 

𝑄  𝐾 𝐴𝑖 ∇2𝐸(𝐴)



From SEG to OSEG
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From SEG to OSEG

𝑄

Orthogonal(𝑄⊥) 

Parallel(Q∥) 𝑄∥𝐾𝑇 ≠ 0 Ai <
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From SEG to 
OSEG
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From SEG to OSEG
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From SEG to OSEG

So, our study reveals that only the orthogonal component of a query 

predominantly drives the curvature.

Incoming Query 

Q

Updating the 

Query using its 

orthogonal 

components only 

Gaussian blurring 

like SEG

This enables our self-attention mechanism to perform targeted 

blurring, not random blurring like SEG.



From SEG to OSEG
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෤ϵθ(xt, c, t)
=  Cs +  γ(Cs − ෙUs)

෤ϵθ(xt, c, t) =  Cs +  γ(Cs − ෙUs)+ λ(Cs −
ෘCs)



No Large variance…. 



Better QualityError correction Better Scale Better prompt alignment



OSEG for T2V

LTX  

Mochi  

Hunyuan  



What about Quantitative analysis??(T2I)

Unconditional 

generation(for null prompt)
Conditional generation



What about Quantitative analysis??(T2V)



Let’s have some mathematical proof!!!!

Why only orthogonal components lead to a Uniform Attention?



Some Ablations…….

Impact of the signal scale…. 



Some 
Ablations…
….

Some Unconditional 
generations…. 



For better experience of 
videos, you can visit the 

project website. 
https://oseg-guidance.github.io/



Thank You….
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