
Introduction:

 Diffusion Model Denoise Step: 

𝐱𝐭−𝟏 = 𝛂𝐭𝐱𝐭 − 𝛃𝐭𝛆𝛉 𝐱𝐭, 𝐭, 𝐜 + 𝛔𝐭𝛆
 𝐱𝐭−𝟏 =  𝛍𝐭 + 𝛔𝐭𝛆

➢ TL;DR:  

Control Diffusion Models via Random Item

➢ Task: 

Conditional Image Generation for Diffusion Models, which aiming to 

add spatially localized input conditions (eg. Depth Map, Canny Edge)  

to a pretrained text-to-image diffusion model.

➢ Existing Work: 

Existing methods usually control diffusion models via modifying 

predicted item.

➢ Training-Required Methods: require additional training data and 

computational resources

➢ Training-Free Methods: disrupt the stability of the sampling 

scheduler and requires extensive experimentation to determine 

optimal settings. 

➢ Our Method: 

NoiseCtrl combine predicted mean value 𝝁𝒕 with conditional 

noise 𝜺, producing a result that is attentive to the given condition.
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Method:

 NoiseCtrl

𝐱𝐭−𝟏  =  𝛍𝐭 + 𝛔𝐭 𝛆𝒕
′

➢ Conditional Noise:

𝛆𝒕
′ = r u

where r is radius and u is direction, r and u are sampled from the 

joint distribution ׬𝑟,𝑢;𝑑,𝜅
(𝑟, 𝑢; 𝑑, 𝜅)

𝑟,𝑢;𝑑,𝜅׬
𝑟, 𝑢; 𝑑, 𝜅 =  𝑓𝑟 𝑟  ∙  𝑓𝑢;𝑑,𝜅(𝑢; 𝑑, 𝜅) 
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➢ Direction u:

𝒅 = −
𝛁𝒛′ 𝓛𝒚

′ (𝒛′)

𝛁𝒛′ 𝓛𝒚
′ (𝒛′)

𝟐

➢ By simply replacing the noise component with the noise generated 

by our method,  NoiseCtrl can be adapted to:

Experiment:

Conclusion
➢ We introduce the use of conditional noise in place of Gaussian 

noise for coherent generation without altering existing sampling 

algorithms.

➢ We present both fast and slow direction vector estimation methods 

to determine the condition of the conditional noise, and we advocate 

for the use of the von Mises-Fisher distribution instead of the 

uniform distribution for expedited sampling.
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