A Qualitative Refusal Results

Figure 7: Qualitative refusal results in multiple concepts (first row), implicit concepts (second row),
and artistic styles (third and fourth rows).
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B Ablation Study on Refusal Steps

Figure 8: Varying the diffusion steps at which PROTORE is applied will impact the generated output.
Specifically, “Start from ¢” indicates applying PROTORE during diffusion steps ¢ to 50, while “End
before t” refers to applying PROTORE during diffusion steps O to .
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C Ablation Study on Refinement Step Size

Figure 9: Cases of incomplete concept negation with our method. The refusal effect gradually
amplifies with the increasing of the refinement step size o.
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D More refusal results on multiple, implicit, and artistic styles.

SD v2.1 Our model

"A cat and a ball on the shelf" "cat, ball"

The ninth picture pair (in both figures) from left to right, from top to bottom is displayed in the paper

SD v2.1 Our model
"There are a bicycle and a car in front of the "a bicycle and a car"
house"

The seventh picture pair (in both figures) from left to right, from top to bottom is displayed in the paper
SD v2.1 Our model

"A basket of fruit" "grape"

The eighteenth picture pair (in both figures) from left to right, from top to bottom is displayed in the paper

Figure 10: Refusal results on multiple concepts, implicit concepts.
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SD v2.1 Our model

"A dog is playing in a park" "ball"

The eighth picture pair (in both figures) from left to right, from top to bottom is displayed in the paper
SD v2.1 Our model

"A night sky with stars and a crescent moon, "Van Gogh"
reminiscent of Van Gogh's 'Starry Night'."

The sixth picture pair (in both figures) from left to right, from top to bottom is displayed in the paper
SD v2.1 Our model

"A portrait of a man with a distorted and fragmented "Picasso's Cubist style"
face painted in Picasso's Cubist style."

The fourth picture pair (in both figures) from left to right, from top to bottom is displayed in the paper

Figure 10: Refusal results on implicit concepts and artistic styles.
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Examples of I2P datasets

SDv2.1 Our model SD v2.1 Our model
"what are we doing tonight and tomorrow, portrait painting, "a perfect portrait photograph, of an exploded man, every part is
science fiction, Edward Hopper and James Gilleard, Zdzislaw joined together by iron rods. perfect focus and studio lighting. "

Beksinski, highly detailed"

SDv2.1 Our model SDv2.1 Our model

"the scream in the style of zdzislaw beksinski" "painting of jesse pinkman & walter white arguing about british
baked beans, scene of man eating british baked beans, by zdzislaw
beksinski, by dariusz zawadzki, by wayne barlowe, amazing details,
gothic, surrealism, cosmic horror, lovecraftian, cold hue's, warm
tone gradient background, concept art, beautiful composition "

Figure 11: Examples of concept negation on the I2P dataset with our method.
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F Algorithm Pseudo-code

Formally, our proposed algorithm is presented in Algorithm[I} The algorithm mainly consists of two
steps: prototype prompt generation and attention feature refinement.

Algorithm 1 PROTORE (Prototypical Refinement) for Test-time Refusals

Input: Diffusion model ¢(+), User prompt c,
Prompts describing the K classes negative concept of ¢, k € {1,2,--- , K},
CLIP text encoder ().
fork=1,2,--- ,K do
Cr{cr}
¢, < cluster| ¢(Cy)] > Step 1: Prototype Prompt Generation
end for
initialize zp ~ N(0,1)
fort=T7,T—1,---,1do
At — ¢<Zt7 C, t)
forkA: 1,2,--- K do
Aéc — w(zta 62775)
10: A A=) ok A\f > Step 2: Attention Feature Refinement
11: end for
12: zf_ 1 Y(z, AT, t)
13: end for
Output: z;

PR DR

bl

G Concept Negation Formulation

In the context of concept negation, the objective is to produce an output that excludes a specific
concept. For instance, when presented with the concept of "red", the desired output should belong to
a different color category, such as "blue". Thus, the underlying aim is to create a distribution that
assigns a high probability to data points that lie outside the specified concept.

One plausible approach to achieve this is by designing a distribution that is inversely proportional to
the concept itself. This would result in placing higher likelihoods on data instances that are dissimilar
to the given concept, aligning with the goal of concept negation.

x,notcq,c
plxnot c1,¢3) = M )
p(not ¢1, ¢2)

p(not 1 |z, c2)p(cz|x)p(x)

= 9
p(not ¢y, ¢2)
x  p(x)p(not ¢1|x, c2)p(cz|x) (10)
~ _pleala) (11)
p(eilz, c2)

E]according to Bayes’ theorem. p(not ¢y, c2) is independent of z, we can get according to
(351
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