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Abstract

The rapid advancement of diffusion models has enabled high-fidelity and semanti-
cally rich text-to-image generation; however, ensuring fairness and safety remains
an open challenge. Existing methods typically improve fairness and safety at the
expense of semantic fidelity and image quality. In this work, we propose RespoDiff,
a novel framework for responsible text-to-image generation that incorporates a
dual-module transformation on the intermediate bottleneck representations of diffu-
sion models. Our approach introduces two distinct learnable modules: one focused
on capturing and enforcing responsible concepts, such as fairness and safety, and
the other dedicated to maintaining semantic alignment with neutral prompts. To
facilitate the dual learning process, we introduce a novel score-matching objective
that enables effective coordination between the modules. Our method outperforms
state-of-the-art methods in responsible generation by ensuring semantic align-
ment while optimizing both objectives without compromising image fidelity. Our
approach improves responsible and semantically coherent generation by ~20%
across diverse, unseen prompts. Moreover, it integrates seamlessly into large-scale
models like SDXL, enhancing fairness and safety .The project page is available at
https://vssilpa.github.io/respodiff_project_page.

1 Introduction

Models such as Stable Diffusion v1.4 (SDv1.4), SDXL, FLUX, and SD3 exemplify recent advance-
ments in text-to-image (T2I) generation, revolutionizing content creation and visual communication
by generating high-quality visuals from text prompts (Podell et al., 2024; Rombach et al., 2022).
However, these models risk reinforcing stereotypes or producing harmful content, which can lead to
societal consequences (Luccioni et al., 2023; Perera and Patel, 2023; Rando et al., 2022; Schramowski
et al., 2023). Ensuring a responsible workflow is critical to mitigating these risks.

Previous methods for responsible text-to-image (T2I) generation include prompt modification
(Chuang et al., 2023; Ni et al., 2024), model fine-tuning (Gandikota et al., 2023; Shen et al., 2024),
model editing (Gandikota et al., 2024), classifier guidance (Schramowski et al., 2023), and latent
vector injection (Li et al., 2024). Despite advancements in responsible T2I generation, many existing
approaches still compromise semantic fidelity and image quality, reducing their effectiveness in
producing both responsible and faithful generation. To address these challenges, we propose RespoD-
iff, a novel framework for responsible T2I generation that introduces a dual-module transformation
on the bottleneck representations of diffusion models. Specifically, given a responsible category,
such as demographic attributes (e.g., gender) or safety factors – and its associated target concepts
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(e.g.,“man”, “woman” etc.), our approach learns independent transformations that steer the diffusion
model toward target-aligned outputs while maintaining coherence with a neutral prompt (e.g., “a
person”). These learned transformations can then be applied during inference to promote fairness
and safety in T2I generation without compromising the underlying structure of the diffusion process.
RespoDiff incorporates two learnable modules: ① Responsible Concept Alignment Module, which
steers latent representations toward fair and safe outputs by learning transformations that align with
responsible target concepts; and ② Semantic Alignment Module, which preserves consistency with
neutral prompts, ensuring the generated images remain aligned with original prompts.

At the core of RespoDiff is a score-matching objective that coordinates the two modules. For the
demographic category “gender”, given a neutral prompt (e.g., “a person”) and a target concept (e.g.,
“a woman”), we introduce an objective to guide the Responsible Concept Alignment Module, which
learns to modify the diffusion trajectory of the neutral latent such that it closely approximates the
trajectory associated with the target concept. A key aspect of our approach is leveraging the neutral
denoised latent, obtained by passing the neutral prompt through the diffusion model. This serves
as a stable reference point, allowing us to extract explicit directional guidance by comparing UNet
predictions for the neutral and target concepts. This ensures that the transformation consistently
steers generation toward the desired concept.

Additionally, we introduce a score-matching objective to mitigate excessive influence from the
learned transformation and prevent oversteering toward the target concept. This objective updates the
Semantic Alignment Module, ensuring that the dual-module transformation stays aligned with the
original generative trajectory for the neutral prompt. The Semantic Alignment Module safeguards the
structure and semantic details of the image with respect to the neutral prompt, thereby preserving
visual fidelity of the original diffusion model. By jointly optimizing these objectives, our method
ensures that the generated outputs align with the target concept while maintaining all other visual
details consistent with the neutral prompt.

We empirically validate the effectiveness of our approach for responsible T2I generation, with
a focus on fairness and safety. RespoDiff surpasses existing fair-generation baselines and effec-
tively generalizes to unseen prompts, including profession-specific scenarios, without requiring
any profession-specific training or fine-tuning. Our approach further ensures semantic alignment
with prompts while maintaining the visual quality of diffusion models. Additionally, it eliminates
harmful or unsafe outputs without compromising image fidelity or alignment, demonstrating the
practicality and robustness of our framework. Notably, our framework can seamlessly be integrated
into large-scale T2I models such as SDXL, enhancing fairness and safety in real-world deployments.

The key contributions of this work are as follows: ❶ We introduce RespoDiff, a novel dual-module
transformation for diffusion models, integrating a Responsible Concept Alignment module with a
Semantic Alignment Module to ensure responsible generation while being faithful to the original
diffusion process. ❷ We propose a simple score-matching objective that enables effective coordination
between the modules, ensuring seamless integration of responsible generation and prompt alignment.
❸ Our method achieves approximately 20% improvement in fairness and safety metrics while
ensuring high semantic fidelity and image quality, demonstrating robustness across unseen prompts.

2 Related Work

T2I generation has transformed generative AI, enabling highly realistic image creation from text (Ho
et al., 2020; Ramesh et al., 2022; Rombach et al., 2022), but also raises ethical concerns, including
the risk of generating harmful or inappropriate content (Cho et al., 2023; Luccioni et al., 2023).

Responsible Generation using Diffusion Models: In recent years, there has been a growing
emphasis on methods to reduce biased and inappropriate content generation in diffusion models, such
as Stable Diffusion. Several approaches focus on modifying input prompts by removing harmful or
problematic terms (Ni et al., 2024; Schramowski et al., 2023), while others employ prompt-tuning
techniques (Kim et al., 2023) or learn projection embeddings on prompt representations (Chuang
et al., 2023) to filter out undesirable content. Some methods, such as those by Gandikota et al. (2023),
Huang et al. (2024) and Zhang et al. (2024) attempt to erase unsafe concept representations from the
diffusion models, though these techniques may negatively affect the model’s original performance.
Similarly, Shen et al. (2024) addresses biases by fine-tuning specific parts of the model weights, but
such approaches require additional training for each prompt or domain. In contrast, our method
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Figure 1: Illustration of RespoDiff : RespoDiff performs reverse diffusion to timestep t using the
prompt “a person”, obtaining latent zt,neu as the neutral denoised latent for all forward processes.
Forward diffusion with the RAM and “a person” predicts a neutral score, with mean-squared error
between neutral and target scores updating the RAM. To maintain faithfulness to the original diffusion
process, forward diffusion with both RAM and SAM generates a neutral score, with mean-squared
error between neutral and original scores updating the SAM.

avoids prompt-specific fine-tuning and generalizes effectively across diverse and unseen prompts,
including profession-specific ones. Alternative strategies such as those by Friedrich et al. (2023),
Parihar et al. (2024), and Schramowski et al. (2023) use classifier-free guidance to steer the generation
process away from undesirable content without requiring extra training. While some methods propose
efficient closed-form solutions for embedding matrices to ensure responsible content generation
(Chuang et al., 2023; Gandikota et al., 2024), they lack the adaptability and fine-grained control over
image generation offered by our approach.

Concept Discovery in Bottleneck Layer: Our method shares the goal of learning responsible concept
representations in the latent space of diffusion models. Kwon et al. (2023) were among the pioneers
to identify the bottleneck layer of U-Net (the h-space) as a semantic latent space, demonstrating that
interventions within this space lead to semantically meaningful changes in the generated images.
Their approach uses off-the-shelf CLIP classifiers to learn disentangled representations in the h-space.
Li et al. (2024) built on this work by identifying interpretable directions in the latent space for target
concepts. Their approach generates target concept images, adds noise, and then denoises them using
a neutral prompt and a learnable vector optimized via noise reconstruction. However, it lacks explicit
reference to the neutral denoised latent, relying on indirect supervision that may lead to less precise
control over the transformation. Additionally, it does not explicitly enforce faithfulness, risking
unintended deviations. In contrast, RespoDiff directly models diffusion trajectory shifts using the
neutral denoised latent for precise concept learning while integrating a Semantic Alignment Module
to ensure coherence with the original prompt.

3 Preliminaries

In this section, we provide the necessary background regarding diffusion models and the scoring
functions which form the foundation of our model design.

Diffusion Models: Diffusion models (Ho et al., 2020; Sohl-Dickstein et al., 2015) are likelihood-
based generative models inspired by nonequilibrium thermodynamics (Song and Ermon, 2019). The
model learns a denoising process that transforms random noise into samples from original data
distribution, pdata. The process involves gradually corrupting training data with Gaussian noise in
a forward process, where an initial sample x0 ∼ pdata is progressively noised into x1,x2, . . . ,xT

through a Markovian process as follows :

q(x1:T |x0) =
∏T

t=1
q(xt|xt−1),

q(xt|xt−1) = N (xt|
√
1− βtxt−1, βtI),

3



where T is the total number of steps (typically 1000), and variance schedule βt ensures qT (xT ) ≈
N (0, I). The reverse process learns to reconstruct the original data by reversing this diffusion.

pθ(x0:T ) = p(xT )
∏T

t=1
pθ(xt−1|xt),

pθ(xt−1|xt) = N (xt−1|µθ(xt, t), σtI),

where µθ(xt, t) is parameterized using a noise prediction network ϵθ(xt, t). After training, genera-
tion in diffusion models involves sampling from pθ(x0), starting with a noise sample xT ∼ p(xT )
and recovering x0 ∼ pdata using an SDE/ODE solver (e.g., DDIM (Song et al., 2021a)). These
models learn the transition probabilities p(xt−1|xt), defined as follows:

xt−1 =
1
√
αt

(xt −
βt√
1− ᾱt

ϵθ(xt, t)) + σtwt, wt ∼ N (0, I), (1)

where αt, ᾱt and βt are predetermined noise variances, and wt is a time-dependent weighting
function.

Diffusion Scoring Function: The noise prediction network ϵθ(xt, t) iteratively estimates the noise ϵ
to generate x0 from xT and approximates the score function (Ho et al., 2020; Song et al., 2021b),
given by ∇xt

log pt(xt) ≈ −ϵθ(xt, t)/σt, where σt is the noise level at time step t and pt is the
marginal distribution of the samples noised to time t. Following the score function direction guides
samples back to the data distribution.

T2I Diffusion Models: T2I models generate images conditioned on text, using a UNet-based noise
prediction network ϵθ(xt, y, t), where y is the text prompt. Rombach et al. (2022) use Latent
Diffusion Models (LDMs), where diffusion operates in latent space zt instead of image space xt.
Image generation starts by sampling latent noise zT , applying reverse diffusion to obtain z0, and
decoding it with VAE to obtain x0. Classifier-free guidance (Ho and Salimans, 2022) is used to
enhance conditional generation by adjusting the score function as follows.

ϵ̂θ(zt; y, t) = ϵθ(zt; y = ∅, t) + s (ϵθ(zt; y, t)− ϵθ(zt; y = ∅, t)) (2)

where s is the guidance scale and ϵθ(zt; y = ∅, t) denotes the unconditional score. The objective to
train T2I diffusion models is given by :

Ldiff = Ez,ϵ,t

[
∥ϵ̂θ(zt; y, t)− ϵ∥22

]
(3)

4 Method

We propose RespoDiff, a framework for responsible T2I generation via dual transformations on the
intermediate representations of diffusion models. An overview is shown in Fig. 1.

4.1 Problem Formulation

We denote the UNet of a pre-trained T2I diffusion model as f : Z ×Y → Z , where Z represents the
latent space andY denotes the set of textual prompts. The UNet consists of an encoder e : Z×Y → H,
which maps a latent z and a textual prompt y to an intermediate representation hy ∈ H, and a decoder
g : H× Y → Z , which generates an updated latent z′. Formally, the model is expressed as:

f(z, y) = g(e(z, y), y) = g(hy, y),

whereH represents the bottleneck space. Since the encoder and decoder always take the same text
input in our setting, we represent g(hy, y) = g(hy) for simplicity. The final image is obtained by
decoding z′ using a VAE decoder.

To ensure responsible T2I image generation, we focus on a set of responsible concept categories,
denoted as C = {Cgender, Crace, Csafe}. Each category comprises sensitive concepts, represented as Sc:
for example, Sgender = {man,woman}, Srace = {black, asian,white}, and Ssafe = {violence, nudity}.
These categories and concepts are selected in alignment with prior works to address fairness and
safety concerns (Gandikota et al., 2023; Li et al., 2024).
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We consider a neutral prompt, denoted as yneu, to facilitate responsible generation. For Cgender and
Crace, we use yneu = “a person” , which provides a general description of human subjects. For Csafe,
we use yneu = “a scene”, enabling the model to generalize safety transformations across diverse
scenarios. Additionally, target prompts corresponding to each concept s ∈ Sc are denoted as ystar.

Let hneu ∈ H denote the intermediate bottleneck representations of f corresponding to the neutral
prompt yneu. RespoDiff aims to modify hneu such that the transformed model:

f̂(yneu) = g(T s
θ (hneu)) = g(T resp,s

θ (hneu) + T sem,s
θ (hneu))

produces images aligned with the target concept s ∈ Sc, while ensuring semantic alignment and
visual quality of original diffusion model f . The learnable transformation T s

θ is decomposed into two
components where T resp,s

θ ensures fairness and safety by aligning generated images with the intended
target concept s, and T sem,s

θ preserves the semantic content and visual quality of the images.

By selecting general base descriptions, such as yneu = “a person” or yneu = “a scene”, the learned
transformations are designed to generalize effectively across diverse human representations and scene
contexts. For fairness, ystar corresponds to a concept s ∈ Sgender ∪ Srace. For safety, following Li et al.
(2024), we treat s ∈ Ssafe as a negative concept, where the associated ystar serves as a negative prompt.
This encourages the model to steer away from unsafe content by contrasting it with a neutral prompt.

4.2 Responsible Concept Alignment Module

In this section, we introduce the Responsible Concept Alignment Module (RAM) T resp,s
θ , which

modifies the latent representation hneu of a neutral prompt to align it with a target concept. Given a
neutral prompt yneu and a target concept prompt ystar, the goal is to adjust the diffusion trajectory such
that the neutral latent evolves to reflect the target concept s.

To achieve this, we employ a score-matching objective that directly aligns the model’s latent output
with the target concept by manipulating the trajectory of the neutral latent. At a randomly selected
timestep t, we begin by sampling the neutral denoised latent, zt,neu, from the diffusion model f̂
through reverse diffusion. This denoised latent becomes the starting point for its transformation
towards the target concept. Subsequently, we compute the UNet predictions corresponding to
the neutral prompt yneu, denoted as ϵneu = ϵfresp(zt,neu, yneu) where fresp = g(T resp,s

θ (ĥneu)) and
ĥneu = e(zt,neu, yneu). Using the same denoised latent zt,neu, we compute the UNet predictions
conditioned on the target prompt ystar, represented as ϵtar = ϵf (zt,neu, y

s
tar), where f = g(htar) and

htar = e(zt,neu, y
s
tar), which serves as the ground truth predictions. The objective is formulated as:

Lresp = Ezt,neu

[∥∥ϵfresp(zt,neu, yneu)− ϵf (zt,neu, y
s
tar)

∥∥2
2

]
(4)

It is important to note that during this stage, the loss computation considers only fresp, and not f̂ ,
as the sole objective is to steer the RAM towards aligning with the target concept. Following Song
et al. (2021b), the objective in Eq. (4) can be viewed as minimizing the gradient disparity between the
neutral and target diffusion trajectories, effectively guiding the latent space toward the target concept
at each timestep. As a result, optimizing this score-matching loss enables the RAM to transform the
latent representation such that the generated images are effectively aligned with the desired target
concept. Unlike prior methods that rely on implicit reconstructions using pre-existing target images,
our loss function explicitly supervises the transformation in the model’s latent space by precisely
aligning the diffusion trajectories of neutral and target concepts. By leveraging the neutral denoised
latent as a stable reference point, our approach ensures that the modification is structurally guided
rather than inferred indirectly from external data.

4.3 Semantic Alignment Module

In this section, we introduce the Semantic Alignment Module (SAM) T sem,s
θ , which ensures that the

transformations applied to the latent representations preserve semantic fidelity with respect to the
original pre-trained diffusion model f . While RAM focuses on aligning with a target concept s, the
Semantic Alignment Module maintains consistency with the original diffusion trajectory.
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To achieve this, we propose a score-matching objective that regularizes the transformation by
preserving alignment with the original generative trajectory of a neutral prompt. Specifically, we
utilize the denoised latent representation zt,neu obtained from the reverse diffusion process f̂ at a
randomly selected timestep t. Using the default pre-trained diffusion model f , we compute the
UNet prediction corresponding to the neutral prompt yneu, denoted as ϵtrue = ϵf (zt,neu, yneu) where
f = g(hneu) and hneu = e(zt,neu, yneu). This prediction serves as a reference for the original diffusion
process. We then introduce a score-matching objective formulated as:

Lsem = Ezt,neu

[∥∥∥ϵf̂ (zt,neu, yneu)− ϵf (zt,neu, yneu)
∥∥∥2
2

]
(5)

This loss penalizes any significant divergence between the steering of the Responsible Concept
Alignment Module and the original diffusion model’s behavior. By optimizing Lsem, the Semantic
Alignment Module ensures that the generative process adheres closely to the original pre-trained
model’s trajectory, thereby preserving semantic fidelity and preventing the introduction of artifacts or
unintended deviations.

4.4 Training and Inference

The training process alternates between optimizing the transformations T resp,s
θ and T sem,s

θ to achieve
responsible image generation while maintaining semantic fidelity. We do not backpropagate through
the reverse diffusion when obtaining zt,neu, keeping the modules frozen primarily to avoid the
computational overhead associated with it. In the first step, we update T resp,s

θ by using the model
fresp = g(T resp,s

θ (ĥneu)) and minimizing the responsible loss Lresp. This update steers the generated
images towards responsible concepts while maintaining consistency with the original diffusion
process. In the second step, we switch to the full transformation f̂ = g(T resp,s

θ (ĥneu) + T sem,s
θ (ĥneu))

and optimize T sem,s
θ alone using the semantic loss Lsem weighted by λ, where λ is a hyperparameter.

As the iterative optimization progresses, the neutral denoised latent zt,neu, obtained via reverse
diffusion through f̂ with learnable transformations, progressively aligns with both the target concept
and the original diffusion process, leading to convergence.

During inference, for responsible generation with respect to a category c ∈ C, we learn transformations
T s
θ corresponding to each sensitive concept s ∈ Sc. To ensure fairness, we randomly select a

concept s ∈ Sc and apply the corresponding transformation T s
θ during generation. This ensures

that the output distribution remains uniformly balanced with respect to C. For safe generation, we
aggregate the transformations across all concepts in Ssafe, which includes violence and nudity since
they broadly cover other safety concerns, such as shocking, harassment, and other harmful visuals.
These transformations specifically correspond to “anti-violence” and “anti-sexual”, learned through
negative prompting with respective target prompts. The aggregation is performed by computing the
summation

∑
s∈Ssafe

T s
θ (h). This aggregated transformation is then used to generate images that

mitigate inappropriate content while preserving semantic fidelity during inference.

5 Experiments

We evaluate the effectiveness of the learned responsible concepts in promoting fair and safe image
generation. All experiments are conducted using Stable Diffusion v1.4 (Rombach et al., 2022)
and Stable Diffusion XL (Podell et al., 2024) to assess the efficacy of our approach. Note that the
boldfaced values indicate the best results, while the underlined values represent the second-best
results across all evaluations.

5.1 Fair Generation

Evaluation Setting: We evaluate our method on the Winobias benchmark (Zhao et al., 2018),
following the approaches in (Gandikota et al., 2024; Li et al., 2024; Orgad et al., 2023), which
includes 36 professions with known gender biases. We learn transformations as constant functions
linearly added to bottleneck activations, optimizing over 5000 iterations with batch size 1, as in
Section 4.2. Unlike Gandikota et al. (2024) and Shen et al. (2024), our approach does not rely on
profession-specific data during training. Instead, we utilize the prompt “a person” to learn generalized
directions that are applicable across professions. For fair comparison, we adopt the experimental
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setup from Li et al. (2024) to evaluate fairness. Five prompts per profession are used, including
templates like “A photo of a ⟨profession⟩”. We also extend our evaluation to the Gender+ and Race+
Winobias datasets (Li et al., 2024), which introduce terms like “successful” to trigger stereotypical
biases (Gandikota et al., 2024). Additional dataset details are in Section 8.4.1 of Appendix.

Metrics: We perform quantitative and qualitative analysis to evaluate the performance of our proposed
approach. We employ the modified average deviation ratio (DevRat), as defined in Li et al. (2024)
to quantify the fairness of the generated images. We also measure the alignment of the generated
images with the Winobias prompts (WinoAlign). Additionally, we assess image fidelity using the
FID score (Heusel et al., 2017) on the COCO-30K validation set (FID (30K)), while image-text
alignment is measured with the CLIP score (Radford et al., 2021) using COCO-30K prompts under
fair transformations (CLIP (30K)). Further details are provided in Section 8.4.6 of Appendix.

Firefighter CEO Baker Cleaner Nurse Librarian Designer

CEO Cashier Mechanic Const. worker Doctor Physician Farmer

SD
O

ur
s

O
ur

s
SD

Figure 2: Comparison of RespoDiff and SD in generating profession images by gender (top: women
in first 4 columns, men in the rest) and race (bottom: Black in first 2, Asian in next 3, White in last 2).
RespoDiff better reflects target attributes while maintaining fidelity to SD outputs.

Table 1: Comparison of gender fairness, align-
ment and quality across with SD v1.4.

Approach DevRat (↓) WinoAlign (↑) FID (↓) CLIP (↑)
SD (CVPR, 2022) 0.68 27.51 14.09 31.33
SDisc (CVPR, 2024) 0.17 26.61 23.59 29.94
FDF (ICLR, 2024) 0.40 23.90 15.22 30.63
BAct (CVPR, 2024) 0.57 27.67 17.07 30.54
RespoDiff 0.14 27.30 14.91 30.67

Table 2: Comparison of race fairness, alignment
and quality across with SD v1.4.

Approach DevRat (↓) WinoAlign (↑) FID (↓) CLIP (↑)
SD (CVPR, 2022) 0.56 27.51 14.09 31.33
SDisc (CVPR, 2024) 0.23 26.80 17.47 30.27
FDF (ICLR, 2024) 0.32 23.15 14.94 30.59
BAct (CVPR, 2024) 0.45 27.63 17.20 30.47
RespoDiff 0.16 27.53 12.82 31.02

Results: We compare our approach against baselines including Stable Diffusion (SD) (Rombach
et al., 2022), FDF (Shen et al., 2024), SDisc (Li et al., 2024) and BAct (Parihar et al., 2024) with
additional details in Section 8.4.2. Tables 1 and 2 present a comparison of our approach to various
baseline methods, focusing on various metrics across both gender and race biases. We further analyze
extended biases within these categories, with additional comparisons provided in Section 8.4.7.
RespoDiff consistently achieves the lowest average deviation ratio in both gender and race biases,
even in challenging settings, highlighting its superior performance in mitigating biases across different
professions. As observed in Section 8.4.8 of the Appendix, our method effectively eliminates gender
and racial biases in a range of professions compared to Stable Diffusion. Although FDF performs
better in certain professions like Secretary, likely due to training on profession-specific images, our
approach improves fairness across all professions on average without being explicitly trained on
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profession-specific prompts. This highlights our model’s strong generalization ability across different
professions. Additionally, RespoDiff remains robust to bias-inducing prompts with phrases such as
‘successful’, as detailed in Section 8.4.7. We also provide additional comparisons in Section 8.4.3.

Our approach achieves strong text-to-image alignment (WinoAlign) while maintaining the most
balanced gender representation across fair concepts. Effective debiasing should preserve image
fidelity and text alignment, particularly for non-stereotypical prompts which is evaluated using
compute FID (30K) and CLIP (30K). As shown in Tables 1 and 2, RespoDiff maintains image
quality comparable to Stable Diffusion across gender and race debiased models while ensuring strong
text-to-image alignment. Unlike SDisc, which operates in the bottleneck space but struggles with
image quality, our approach effectively balances fairness without compromising generation quality.

Qualitative analyses in Fig. 2 further support our quantitative findings. RespoDiff effectively mod-
ifies Stable Diffusion outputs to align with sensitive subconcepts like “woman”, “black race” etc.
using learned transformations while preserving profession-specific attributes. Additional results are
available in Section 8.9. We also present additional qualitative comparisons of our approach with
hard prompting and SDisc in Section 8.4.4 and Section 8.4.5, respectively.

5.2 Safe Generation

Evaluation Setting: The training process is conducted for 1500 iterations with a batch size of 1 in
the safe generation experiments. During evaluation, we generate images using prompts from the I2P
benchmark (Schramowski et al., 2023), which consists of 4703 inappropriate prompts categorized
into seven classes, including hate, shocking content, violence, and others.

Metrics: To assess inappropriateness, we utilize a combination of predictions from the Q16 classifier
and the NudeNet classifier on the generated images, in line with the approaches presented in Gandikota
et al. (2023); Schramowski et al. (2023); Li et al. (2024). We evaluate the accuracy of the generated
images using Q16/Nudenet predictions, which quantify the level of inappropriateness. We also
compute the FID and CLIP scores to assess image fidelity and image-text alignment using the COCO-
30K prompts. We compare our approach against baselines such as SD, SDisc, ESD (Gandikota et al.,
2023) and SLD (Schramowski et al., 2023). Further details are provided in Section 8.5.2.

SD
O
ur
s

Figure 3: Qualitative comparison of safe generation. RespoDiff removes nudity and violence present
in SD outputs, producing safer and more appropriate images.

Results: Table 3 compares average Q16/NudeNet accuracies across all seven I2P
benchmark classes, where our approach surpasses baselines by a 20% margin.

Table 3: Comparison of safety and image quality
metrics across approaches with SD v1.4.

Approach I2P (↓) FID (30K) (↓) CLIP (30K) (↑)
SD (Rombach et al., 2022) 0.27 14.09 31.33
SDisc (Li et al., 2024) 0.27 15.98 31.03
SLD (Schramowski et al., 2023) 0.20 18.76 29.75
ESD (Gandikota et al., 2023) 0.32 13.68 30.43
RespoDiff 0.16 17.89 31.10

Despite training on a limited safety set Ssafe =
{violence, nudity}, RespoDiff generalizes well
to other safety-critical categories, as detailed in
Section 8.5.3. Qualitative results are shown in
Fig. 3. We further assess FID and CLIP scores,
demonstrating that our approach maintains im-
age quality comparable to Stable Diffusion on
COCO-30K while achieving superior image-text
alignment. Notably, our method not only en-
hances safety beyond SLD, which is designed specifically for safety, but also outperforms it in
image-text alignment. While ESD and SDisc achieve higher image quality, our approach effectively

8



Table 4: Comparison of gender fairness, align-
ment and quality metrics with SDXL.

Approach DevRat (↓) WinoAlign (↑) FID (↓) CLIP (↑)
SD 0.72 28.50 13.68 32.19
RespoDiff 0.26 28.02 14.63 32.03

Table 5: Comparison of race fairness, alignment
and quality metrics with SDXL.

Approach DevRat (↓) WinoAlign (↑) FID (↓) CLIP (↑)
SD 0.57 28.53 13.68 32.19
RespoDiff 0.23 28.59 14.72 32.04

SD
X
L

O
ur
s

Figure 4: Comparison of RespoDiff and SDXL
for the Doctor profession, steered towards:
Woman, Black, Asian and White (left to right).

filters inappropriate content without significant degradation in visual fidelity. Additional results are
provided in Section 8.9.

5.3 Responsible Generation using SDXL

In this section, we explore the applicability of RespoDiff to large-scale generative models, specifically
SDXL, for responsible T2I generation. We train our method using SDXL for the fair generation
task and evaluate its effectiveness by comparing the results against the baseline SDXL model. The
quantitative results are reported in Table 4 and Table 5. We also train RespoDiff using SDXL for safe
generation and the results are provided in Section 8.5.4.

As shown in Table 4 and Table 5, RespoDiff significantly mitigates biases related to gender and race
that are present in SDXL, achieving substantial improvements. Importantly, our method preserves
both the visual quality and image-text alignment of the original SDXL model. We also provide
qualitative results demonstrating the transformation of concepts such as woman, Black race, Asian
race, and White race in Fig. 4 and Section 8.9 of the Appendix. Notably, RespoDiff accurately steer
generated images toward target concepts while maintaining consistency with the original content.

5.4 Ablations

We perform ablation studies to analyze RespoDiff, examining the impact of individual modules and
the benefit of employing separate modules for responsible concept alignment and semantic alignment.
We also assess the influence of different architectures for these modules in Section 8.6.

Table 6: Effect of different modules used in our approach.
Approach DevRat (↓) WinoAlign (↑) FID (30K) (↓) CLIP (30K) (↑)
RAM 0.12 26.12 15.63 29.93
RAM + SAM (RespoDiff) 0.14 27.30 14.91 30.67

Effect of Individual Modules: We analyze the impact of the RAM and SAM modules on fairness
and image quality. The results are summarized in Table 6. RAM alone yields a lower deviation
ratio, indicating reduced bias, but slightly compromises alignment (lower CLIP and WinoAlign
scores). Adding SAM increases the deviation ratio but improves both image quality and alignment,
highlighting its role in balancing fairness with generation fidelity.

Table 7: Ablation on the effect of using a single transformation for both responsible and semantic
alignment.

Approach DevRat (↓) WinoAlign (↑) FID (30K) (↓) CLIP (30K) (↑)
Shared module (single T s

θ ) 0.16 26.12 15.63 29.93
Separate modules (RespoDiff) 0.14 27.30 14.91 30.67
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Effect of Shared Transformation: In this section, we assess the impact of replacing the default
RespoDiff setup, which uses two separate transformations for responsible and semantic alignment,
with a single shared transformation T s

θ trained using the combined loss Lresp + λLsem. As shown
in Table 7, the shared variant results in a lower deviation ratio with better alignment and fidelity
metrics. We attribute this improvement to dedicated transformations, which streamline concept and
semantic alignment learning, allowing each to focus on its task independently for more effective
model optimization.

Table 8: Sensitivity of RespoDiff to the hyperparameter λ.
λ DevRat (↓) WinoAlign (↑) FID (30K) (↓) CLIP (30K) (↑)
0 0.12 26.12 15.63 29.93
0.5 (Default) 0.14 27.30 14.91 30.67
4 0.29 27.53 14.17 31.24

Sensitivity to λ: In this section, we analyze the sensitivity of RespoDiff to the λ hyperparameter
which is used to control the weight of SAM. As observed in Table 8, increasing λ keeps the trajectory
closer to the base model, improving fidelity but weakening target-concept steering, while decreasing
has the opposite effect. We therefore use λ = 0.5 as a knee point that balances fairness and fidelity.

6 Conclusion

Our proposed framework, RespoDiff, presents a significant advancement in responsible text-to-
image generation by effectively ensuring fairness and safety of content generation. By leveraging a
dual-module bottleneck transformation and a novel score-matching objective, our approach ensures
responsible generation without degrading image quality. Extensive evaluations demonstrate its
superior performance over existing methods, achieving a substantial improvement in generating
fair and safe images across diverse prompts. Furthermore, integration of RespoDiff into large-scale
models like SDXL highlights its practical applicability and scalability. This work represents a
crucial step toward the development of more reliable T2I generative models, paving the way for safer
AI-driven creativity.

7 Limitations and Future Works

Our work tackles the mitigation stage of responsible generation by introducing a modular trans-
formation framework that balances fairness with fidelity. While effective, this approach assumes
that fairness and safety concepts are specified in advance, a design choice shared with prior works.
This ensures clear evaluation and fair comparison, though it confines mitigation of predefined cat-
egories alone. A natural extension is to address unseen or emergent concepts not included in the
original training set. The modularity of RespoDiff makes this practical: each concept corresponds to a
lightweight transformation, so new modules can be added without altering the backbone. Furthermore,
intersectional biases can be mitigated without additional training by composing existing modules,
which partially addresses unseen identities. Nonetheless, automatic discovery of emergent concepts
remains an important and orthogonal challenge. One promising direction is to leverage world models
or LLM-based procedures (D’Incà et al., 2024) to propose new categories, after which RespoDiff can
readily learn the corresponding transformations.

Our framework also assumes access to a well-defined neutral prompt. For fairness, we adopt “a
person”, which generalizes well across diverse human contexts, and for safety we use “a scene”,
which captures a broad range of environments. To test robustness to this assumption, additional
experiments (Section 8.7) confirm robustness under alternatives such as “a group of people”. For
real-world deployment, it would be valuable to automate neutral prompt identification. A practical
strategy is to generate a small pool of candidate prompts using LLMs, train RespoDiff modules on
this pool, and at inference select the most appropriate one by measuring similarity between the user
prompt and the candidates. For example, a prompt “a group of friends on a picnic” aligns most closely
with the neutral prompt “a group of people”. Preliminary results provided in Section 8.8 validate the
feasibility of this similarity-based strategy, and expanding it remains an interesting direction.
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NeurIPS Paper Checklist

1. Claims
Question: Do the main claims made in the abstract and introduction accurately reflect the
paper’s contributions and scope?

Answer: [Yes]

Justification: Refer to Section 1.

Guidelines:

• The answer NA means that the abstract and introduction do not include the claims
made in the paper.

• The abstract and/or introduction should clearly state the claims made, including the
contributions made in the paper and important assumptions and limitations. A No or
NA answer to this question will not be perceived well by the reviewers.

• The claims made should match theoretical and experimental results, and reflect how
much the results can be expected to generalize to other settings.

• It is fine to include aspirational goals as motivation as long as it is clear that these goals
are not attained by the paper.

2. Limitations
Question: Does the paper discuss the limitations of the work performed by the authors?

Answer: [Yes]

Justification: Refer to Section 8.1.

Guidelines:

• The answer NA means that the paper has no limitation while the answer No means that
the paper has limitations, but those are not discussed in the paper.

• The authors are encouraged to create a separate "Limitations" section in their paper.
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• The paper should point out any strong assumptions and how robust the results are to
violations of these assumptions (e.g., independence assumptions, noiseless settings,
model well-specification, asymptotic approximations only holding locally). The authors
should reflect on how these assumptions might be violated in practice and what the
implications would be.

• The authors should reflect on the scope of the claims made, e.g., if the approach was
only tested on a few datasets or with a few runs. In general, empirical results often
depend on implicit assumptions, which should be articulated.

• The authors should reflect on the factors that influence the performance of the approach.
For example, a facial recognition algorithm may perform poorly when image resolution
is low or images are taken in low lighting. Or a speech-to-text system might not be
used reliably to provide closed captions for online lectures because it fails to handle
technical jargon.

• The authors should discuss the computational efficiency of the proposed algorithms
and how they scale with dataset size.

• If applicable, the authors should discuss possible limitations of their approach to
address problems of privacy and fairness.

• While the authors might fear that complete honesty about limitations might be used by
reviewers as grounds for rejection, a worse outcome might be that reviewers discover
limitations that aren’t acknowledged in the paper. The authors should use their best
judgment and recognize that individual actions in favor of transparency play an impor-
tant role in developing norms that preserve the integrity of the community. Reviewers
will be specifically instructed to not penalize honesty concerning limitations.

3. Theory assumptions and proofs
Question: For each theoretical result, does the paper provide the full set of assumptions and
a complete (and correct) proof?

Answer: [NA]

Justification: The paper do not have theoretical results.

Guidelines:

• The answer NA means that the paper does not include theoretical results.
• All the theorems, formulas, and proofs in the paper should be numbered and cross-

referenced.
• All assumptions should be clearly stated or referenced in the statement of any theorems.
• The proofs can either appear in the main paper or the supplemental material, but if

they appear in the supplemental material, the authors are encouraged to provide a short
proof sketch to provide intuition.

• Inversely, any informal proof provided in the core of the paper should be complemented
by formal proofs provided in appendix or supplemental material.

• Theorems and Lemmas that the proof relies upon should be properly referenced.

4. Experimental result reproducibility
Question: Does the paper fully disclose all the information needed to reproduce the main ex-
perimental results of the paper to the extent that it affects the main claims and/or conclusions
of the paper (regardless of whether the code and data are provided or not)?

Answer: [Yes]

Justification: Refer to Section 5.

Guidelines:

• The answer NA means that the paper does not include experiments.
• If the paper includes experiments, a No answer to this question will not be perceived

well by the reviewers: Making the paper reproducible is important, regardless of
whether the code and data are provided or not.

• If the contribution is a dataset and/or model, the authors should describe the steps taken
to make their results reproducible or verifiable.
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• Depending on the contribution, reproducibility can be accomplished in various ways.
For example, if the contribution is a novel architecture, describing the architecture fully
might suffice, or if the contribution is a specific model and empirical evaluation, it may
be necessary to either make it possible for others to replicate the model with the same
dataset, or provide access to the model. In general. releasing code and data is often
one good way to accomplish this, but reproducibility can also be provided via detailed
instructions for how to replicate the results, access to a hosted model (e.g., in the case
of a large language model), releasing of a model checkpoint, or other means that are
appropriate to the research performed.

• While NeurIPS does not require releasing code, the conference does require all submis-
sions to provide some reasonable avenue for reproducibility, which may depend on the
nature of the contribution. For example
(a) If the contribution is primarily a new algorithm, the paper should make it clear how

to reproduce that algorithm.
(b) If the contribution is primarily a new model architecture, the paper should describe

the architecture clearly and fully.
(c) If the contribution is a new model (e.g., a large language model), then there should

either be a way to access this model for reproducing the results or a way to reproduce
the model (e.g., with an open-source dataset or instructions for how to construct
the dataset).

(d) We recognize that reproducibility may be tricky in some cases, in which case
authors are welcome to describe the particular way they provide for reproducibility.
In the case of closed-source models, it may be that access to the model is limited in
some way (e.g., to registered users), but it should be possible for other researchers
to have some path to reproducing or verifying the results.

5. Open access to data and code
Question: Does the paper provide open access to the data and code, with sufficient instruc-
tions to faithfully reproduce the main experimental results, as described in supplemental
material?
Answer: [Yes]
Justification: The link to the project page is provided in the abstract.
Guidelines:

• The answer NA means that paper does not include experiments requiring code.
• Please see the NeurIPS code and data submission guidelines (https://nips.cc/
public/guides/CodeSubmissionPolicy) for more details.

• While we encourage the release of code and data, we understand that this might not be
possible, so “No” is an acceptable answer. Papers cannot be rejected simply for not
including code, unless this is central to the contribution (e.g., for a new open-source
benchmark).

• The instructions should contain the exact command and environment needed to run to
reproduce the results. See the NeurIPS code and data submission guidelines (https:
//nips.cc/public/guides/CodeSubmissionPolicy) for more details.

• The authors should provide instructions on data access and preparation, including how
to access the raw data, preprocessed data, intermediate data, and generated data, etc.

• The authors should provide scripts to reproduce all experimental results for the new
proposed method and baselines. If only a subset of experiments are reproducible, they
should state which ones are omitted from the script and why.

• At submission time, to preserve anonymity, the authors should release anonymized
versions (if applicable).

• Providing as much information as possible in supplemental material (appended to the
paper) is recommended, but including URLs to data and code is permitted.

6. Experimental setting/details
Question: Does the paper specify all the training and test details (e.g., data splits, hyper-
parameters, how they were chosen, type of optimizer, etc.) necessary to understand the
results?
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Answer: [Yes]

Justification: Refer to Section 5.

Guidelines:

• The answer NA means that the paper does not include experiments.
• The experimental setting should be presented in the core of the paper to a level of detail

that is necessary to appreciate the results and make sense of them.
• The full details can be provided either with the code, in appendix, or as supplemental

material.

7. Experiment statistical significance
Question: Does the paper report error bars suitably and correctly defined or other appropriate
information about the statistical significance of the experiments?

Answer: [Yes]

Justification: The results are averaged across 2 random seeds.

Guidelines:

• The answer NA means that the paper does not include experiments.
• The authors should answer "Yes" if the results are accompanied by error bars, confi-

dence intervals, or statistical significance tests, at least for the experiments that support
the main claims of the paper.

• The factors of variability that the error bars are capturing should be clearly stated (for
example, train/test split, initialization, random drawing of some parameter, or overall
run with given experimental conditions).

• The method for calculating the error bars should be explained (closed form formula,
call to a library function, bootstrap, etc.)

• The assumptions made should be given (e.g., Normally distributed errors).
• It should be clear whether the error bar is the standard deviation or the standard error

of the mean.
• It is OK to report 1-sigma error bars, but one should state it. The authors should

preferably report a 2-sigma error bar than state that they have a 96% CI, if the hypothesis
of Normality of errors is not verified.

• For asymmetric distributions, the authors should be careful not to show in tables or
figures symmetric error bars that would yield results that are out of range (e.g. negative
error rates).

• If error bars are reported in tables or plots, The authors should explain in the text how
they were calculated and reference the corresponding figures or tables in the text.

8. Experiments compute resources
Question: For each experiment, does the paper provide sufficient information on the com-
puter resources (type of compute workers, memory, time of execution) needed to reproduce
the experiments?

Answer: [Yes]

Justification: Refer to Section 8.4.

Guidelines:

• The answer NA means that the paper does not include experiments.
• The paper should indicate the type of compute workers CPU or GPU, internal cluster,

or cloud provider, including relevant memory and storage.
• The paper should provide the amount of compute required for each of the individual

experimental runs as well as estimate the total compute.
• The paper should disclose whether the full research project required more compute

than the experiments reported in the paper (e.g., preliminary or failed experiments that
didn’t make it into the paper).

9. Code of ethics
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Question: Does the research conducted in the paper conform, in every respect, with the
NeurIPS Code of Ethics https://neurips.cc/public/EthicsGuidelines?

Answer: [Yes]

Justification: Sensitive content has been obscured with black squares and discussion on
limitations and broader impact is provided in Section 8.2.

Guidelines:

• The answer NA means that the authors have not reviewed the NeurIPS Code of Ethics.
• If the authors answer No, they should explain the special circumstances that require a

deviation from the Code of Ethics.
• The authors should make sure to preserve anonymity (e.g., if there is a special consid-

eration due to laws or regulations in their jurisdiction).

10. Broader impacts
Question: Does the paper discuss both potential positive societal impacts and negative
societal impacts of the work performed?

Answer: [Yes]

Justification: Refer to Section 8.2.

Guidelines:

• The answer NA means that there is no societal impact of the work performed.
• If the authors answer NA or No, they should explain why their work has no societal

impact or why the paper does not address societal impact.
• Examples of negative societal impacts include potential malicious or unintended uses

(e.g., disinformation, generating fake profiles, surveillance), fairness considerations
(e.g., deployment of technologies that could make decisions that unfairly impact specific
groups), privacy considerations, and security considerations.

• The conference expects that many papers will be foundational research and not tied
to particular applications, let alone deployments. However, if there is a direct path to
any negative applications, the authors should point it out. For example, it is legitimate
to point out that an improvement in the quality of generative models could be used to
generate deepfakes for disinformation. On the other hand, it is not needed to point out
that a generic algorithm for optimizing neural networks could enable people to train
models that generate Deepfakes faster.

• The authors should consider possible harms that could arise when the technology is
being used as intended and functioning correctly, harms that could arise when the
technology is being used as intended but gives incorrect results, and harms following
from (intentional or unintentional) misuse of the technology.

• If there are negative societal impacts, the authors could also discuss possible mitigation
strategies (e.g., gated release of models, providing defenses in addition to attacks,
mechanisms for monitoring misuse, mechanisms to monitor how a system learns from
feedback over time, improving the efficiency and accessibility of ML).

11. Safeguards
Question: Does the paper describe safeguards that have been put in place for responsible
release of data or models that have a high risk for misuse (e.g., pretrained language models,
image generators, or scraped datasets)?

Answer: [NA]

Justification: The paper poses no such risks.

Guidelines:

• The answer NA means that the paper poses no such risks.
• Released models that have a high risk for misuse or dual-use should be released with

necessary safeguards to allow for controlled use of the model, for example by requiring
that users adhere to usage guidelines or restrictions to access the model or implementing
safety filters.
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• Datasets that have been scraped from the Internet could pose safety risks. The authors
should describe how they avoided releasing unsafe images.

• We recognize that providing effective safeguards is challenging, and many papers do
not require this, but we encourage authors to take this into account and make a best
faith effort.

12. Licenses for existing assets
Question: Are the creators or original owners of assets (e.g., code, data, models), used in
the paper, properly credited and are the license and terms of use explicitly mentioned and
properly respected?
Answer: [Yes]
Justification: The paper uses existing public datasets and models and are properly credited
wherever required throughout the paper.
Guidelines:

• The answer NA means that the paper does not use existing assets.
• The authors should cite the original paper that produced the code package or dataset.
• The authors should state which version of the asset is used and, if possible, include a

URL.
• The name of the license (e.g., CC-BY 4.0) should be included for each asset.
• For scraped data from a particular source (e.g., website), the copyright and terms of

service of that source should be provided.
• If assets are released, the license, copyright information, and terms of use in the package

should be provided. For popular datasets, paperswithcode.com/datasets has
curated licenses for some datasets. Their licensing guide can help determine the license
of a dataset.

• For existing datasets that are re-packaged, both the original license and the license of
the derived asset (if it has changed) should be provided.

• If this information is not available online, the authors are encouraged to reach out to
the asset’s creators.

13. New assets
Question: Are new assets introduced in the paper well documented and is the documentation
provided alongside the assets?
Answer: [NA]
Justification: The paper does not release new assets.
Guidelines:

• The answer NA means that the paper does not release new assets.
• Researchers should communicate the details of the dataset/code/model as part of their

submissions via structured templates. This includes details about training, license,
limitations, etc.

• The paper should discuss whether and how consent was obtained from people whose
asset is used.

• At submission time, remember to anonymize your assets (if applicable). You can either
create an anonymized URL or include an anonymized zip file.

14. Crowdsourcing and research with human subjects
Question: For crowdsourcing experiments and research with human subjects, does the paper
include the full text of instructions given to participants and screenshots, if applicable, as
well as details about compensation (if any)?
Answer: [NA]
Justification: The paper does not involve crowdsourcing nor research with human subjects.
Guidelines:

• The answer NA means that the paper does not involve crowdsourcing nor research with
human subjects.
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• Including this information in the supplemental material is fine, but if the main contribu-
tion of the paper involves human subjects, then as much detail as possible should be
included in the main paper.

• According to the NeurIPS Code of Ethics, workers involved in data collection, curation,
or other labor should be paid at least the minimum wage in the country of the data
collector.

15. Institutional review board (IRB) approvals or equivalent for research with human
subjects
Question: Does the paper describe potential risks incurred by study participants, whether
such risks were disclosed to the subjects, and whether Institutional Review Board (IRB)
approvals (or an equivalent approval/review based on the requirements of your country or
institution) were obtained?
Answer: [NA]
Justification: The paper does not involve crowdsourcing nor research with human subjects.
Guidelines:

• The answer NA means that the paper does not involve crowdsourcing nor research with
human subjects.

• Depending on the country in which research is conducted, IRB approval (or equivalent)
may be required for any human subjects research. If you obtained IRB approval, you
should clearly state this in the paper.

• We recognize that the procedures for this may vary significantly between institutions
and locations, and we expect authors to adhere to the NeurIPS Code of Ethics and the
guidelines for their institution.

• For initial submissions, do not include any information that would break anonymity (if
applicable), such as the institution conducting the review.

16. Declaration of LLM usage
Question: Does the paper describe the usage of LLMs if it is an important, original, or
non-standard component of the core methods in this research? Note that if the LLM is used
only for writing, editing, or formatting purposes and does not impact the core methodology,
scientific rigorousness, or originality of the research, declaration is not required.
Answer: [NA]
Justification: The core method do not involve any LLMs.
Guidelines:

• The answer NA means that the core method development in this research does not
involve LLMs as any important, original, or non-standard components.

• Please refer to our LLM policy (https://neurips.cc/Conferences/2025/
LLM) for what should or should not be described.
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8 Appendix

In the primary text of our submission, we introduce RespoDiff, a novel framework that learns
responsible concept representations in the bottleneck feature activations of diffusion models. To
ensure our manuscript’s integrity, we provide an extensive appendix designed to complement the
main text. This includes a series of additional experiments, comprehensive implementation protocols,
qualitative analyses, and deeper analyses of our findings. The Appendix is presented to bridge
the content gap necessitated by the page constraints of the main manuscript, providing a detailed
exposition of our methodology and its broader impact on the domain.

8.1 Limitations

Our method is built around binary and limited gender and racial categories, such as “man” and
“woman” or a limited set of racial groups, which constrains its ability to accurately represent more
nuanced, non-binary, or intersectional identities. For instance, the model may struggle to generate
outputs that represent individuals who identify as gender non-conforming or racially mixed. Addi-
tionally, the approach relies on a predefined set of concepts. If a concept is not explicitly included
during training like a specific gender identity such as “transgender”, our approach fails to generate
outputs related to that concept. This reliance on fixed categories may unintentionally reinforce narrow
and incomplete representations of gender and race, potentially marginalizing underrepresented or
emerging identities, such as those of trans and non-binary people, or individuals from newer racial
categorizations. Furthermore, while our evaluation focuses primarily on professions such as doctors,
engineers, or firefighters where biases are known to exist, our approach may still produce contextually
inappropriate outputs in other domains when applied broadly. This can lead to unrealistic or inaccu-
rate depictions. Additionally, despite our dual-module design, which attempts to balance fairness and
semantic fidelity, residual biases may still emerge, particularly in cases where definitions of fairness
and neutrality are not clear-cut.

8.2 Broader Impact

Our work addresses the pressing need for responsible generative models by introducing a method,
RespoDiff that steers diffusion-based image generation toward more fair and safe outputs, while
preserving the semantic integrity of the input prompt. By enabling more equitable representations
in image generation, particularly in professional or societal roles where bias is often amplified,
RespoDiff can help counteract stereotypes in media, datasets, and downstream AI applications. Our
work has the potential to drive positive societal change by contributing to the development of fairer
and more inclusive generative models.

However, there are certain ethical considerations tied to the limitations of our method. The reliance
on binary gender categories and fixed racial groups may reinforce normative societal frameworks,
inadvertently excluding or misrepresenting non-binary, multiracial, or intersectional identities. Simi-
larly, while effective at reducing inappropriate content, it may struggle with nuanced harmful imagery.
Furthermore, fairness is a complex and context-dependent concept. While our method can promote
diversity and fairness within well-defined contexts (e.g., professional roles), its application in broader,
less studied domains may lead to inaccurate or inappropriate outputs. In summary, while RespoDiff
presents a technical advancement in promoting responsible image generation, it must be deployed
with awareness of its limitations and the potential for unintended consequences.

8.3 Pseudocode

We provide a pseudocode for the training and inference of RespoDiff in Algorithm 1 and Algorithm 2
respectively. We also provide an inference diagram in Fig. 5.

8.4 Fair Generation

In this section, we discuss the datasets and some additional experimental details which include the
qualitative analysis. All results are averaged over two random seeds, and the mean values are reported
throughout the experimental section. We conduct all our training and inference experiments for Stable
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Algorithm 1 Training of RespoDiff
Input: (1) Pre-trained T2I diffusion UNet f : Y → X with text encoder e : Z × Y → H and image
decoder g : H × Y → Z; (2) Concept category C; (3) Sensitive concept s (e.g. “a woman”); (4)
Neutral prompt yneu (e.g., “a person”); (5) Target prompt ystar (“a woman”); (6) Hyperparameters:
learning rate η and weight for semantic alignment loss λ.
Output: Updated diffusion model f̂ : Y → X ensuring responsible and faithful T2I generation.

1: Initialize T resp, s
θ and T sem, s

θ
2: while training is not converged do
3: Sample t ∼ U(0, 50)
4: Sample initial latent zT ∼ N (0, I)

5: Reverse diffusion from zT to zt using f̂(yneu) to obtain neutral denoised latent zt,neu

6: Compute : ϵneu = ϵfresp(zt,neu, yneu) where fresp = g(T resp, s
θ (ĥneu)) and ĥneu = e(zt,neu, yneu)

7: Compute : ϵtar = ϵf (zt,neu, y
s
tar), where f = g(htar) and htar = e(zt,neu, y

s
tar);

8: Compute responsible loss in Eq. (4)
9: Update T resp, s

θ using gradient descent: T resp, s
θ ← T resp, s

θ − η∇frespLresp

10: Compute : ϵtrue = ϵf (zt,neu, yneu) where f̂ = g(T resp,s
θ (ĥneu) + T sem,s

θ (ĥneu));
11: Compute semantic loss in Eq. (5)
12: Update T sem, s

θ using gradient descent: T sem, s
θ ← T sem, s

θ − ηλ∇f̂Lsem

13: end while

Algorithm 2 Inference of RespoDiff

Input: (1) Neutral prompt yneu; (2) Target concept s (2) Updated diffusion model f̂ : Y → X
Output: Image x0 that aligns to target concept s without much deviation from yneu.

1: Sample xT ∼ N (0, 1)
2: for t = T, . . . 1 do
3: xt−1 = αt

(
xt − βtϵf̂ (x, y, t)

)
▷ αt, βt are predefined scheduling parameters

4: end for
5: Return x0

Diffusion v1.4 on a single NVIDIA RTX 3090 with 24 GB of VRAM while we use single A100 with
80GB memory for experiments with SDXL .

8.4.1 Dataset

We evaluate our fair concept transformations using the Winobias benchmark dataset, which comprises
36 professions. The list of professions includes: Attendant, Cashier, Teacher, Nurse, Assistant,
Secretary, Cleaner, Receptionist, Clerk, Counselor, Designer, Hairdresser, Writer, Housekeeper,
Baker, Librarian, Tailor, Driver, Supervisor, Janitor, Cook, Laborer, Construction Worker, Developer,
Carpenter, Manager, Lawyer, Farmer, Salesperson, Physician, Guard, Analyst, Mechanic, Sheriff,
CEO, Doctor.

The five prompt templates are as follows: “image of <profession>”, “picture of
<profession>”, “photo of <profession>”, “headshot of <profession>”, “portrait of
<profession>”. For each prompt, we generate 5 images, resulting in 30 images per profession.
In total, we evaluate on 5400 images.

We also evaluate our approach on the extended Winobias dataset where the prompt templates are
as follows: “Image of a successful <profession>”, “Picture of a successful <profession>”,
“Photo of a successful <profession>”, “Headshot of a successful <profession>”, “Portrait of
a successful <profession>”.

8.4.2 Baselines

We compare the performance of our proposed approach against several baselines: (1) Stable Diffusion
(SD) (Rombach et al., 2022), samples are generated using the original Stable Diffusion model;
(2) FDF (Shen et al., 2024), fine-tunes the text encoder of diffusion models using a distributional
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Figure 5: Inference with RespoDiff. Stable Diffusion (top) produces biased generations for the
prompt “a doctor”, predominantly depicting male doctors. RespoDiff (bottom) applies concept-
specific RAM and SAM modules at inference, sampling across gender with equal probability, and
yields balanced outputs while preserving semantic fidelity to the prompt.

alignment loss; (3) SDisc (Li et al., 2024), learns concept vectors in the h-space using generated
images; (4) BAct (Parihar et al., 2024) ensures uniform distribution of sensitive categories in the
h-space where the psuedo labels from pretrained classifiers on h-vectors are utilized to guide the
generation. We utilize the pretrained models provided by the authors for FD, FDF and BAct, whereas
the results for SD, SDisc are directly taken from the tables provided by the authors of SDisc. We
chose these baselines because they are closest to our setting, where they either fine-tune the model
or utilize the h-space for fair generation. These methods share commonalities with our approach,
allowing for meaningful comparisons across various techniques designed to enhance fairness and
model performance.

FDF (Shen et al., 2024) targets the mitigation of four racial biases – White, Black, Asian, and Indian
– whereas, in our case, along with other baselines, we focus on reducing racial biases across three
classes – White, Black, Asian, following Li et al. (2024). Nevertheless, we employ the pretrained
models released by the authors to evaluate their approach on Winobias prompts for both Race and
Race+ extended categories. Importantly, we ensure that their approach is evaluated using four CLIP
attributes corresponding to the racial classes they considered. Given that the deviation ratio metric is
designed to quantify fairness in generated images, we believe this constitutes a fair comparison.

8.4.3 Additional Baselines

We also compare our approach with methods that, although different from our setting, aim for the
same goal of fair generation. For instance, (1) FD (Friedrich et al., 2023) directs the generation
towards the target concepts while distancing it from other concepts by extending classifier guidance
in diffusion models. The results are presented alongside those in the main paper for simplicity in
Table 9 and Table 10. Our findings show that our approach achieves better fairness with respect to
gender and race, while maintaining alignment and quality, compared to FD.

8.4.4 Comparison with Prompt Modification

This section aims to evaluate the limitations of prompt-based fairness interventions that rely on adding
explicit gendered descriptors, and to highlight the advantages of RespoDiff, which achieves fairness
through latent-space interventions rather than textual prompt modifications. We perform a qualitative
comparison using the prompt “a photo of an engineer” (Fig. 6). The first row shows outputs from
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Table 9: Comparison of gender fairness, align-
ment and quality across with SD v1.4.

Approach DevRat (↓) WinoAlign (↑) FID (↓) CLIP (↑)
SD (CVPR, 2022) 0.68 27.51 14.09 31.33
SDisc (CVPR, 2024) 0.17 26.61 23.59 29.94
FDF (ICLR, 2024) 0.40 23.90 15.22 30.63
BAct (CVPR, 2024) 0.57 27.67 17.07 30.54
FD (Sci. Adv., 2025) 0.31 27.61 15.56 30.80
RespoDiff 0.14 27.30 14.91 30.67

Table 10: Comparison of race fairness, alignment
and quality across with SD v1.4.

Approach DevRat (↓) WinoAlign (↑) FID (↓) CLIP (↑)
SD (CVPR, 2022) 0.56 27.51 14.09 31.33
SDisc (CVPR, 2024) 0.23 26.80 17.47 30.27
FDF (ICLR, 2024) 0.32 23.15 14.94 30.59
BAct (CVPR, 2024) 0.45 27.63 17.20 30.47
FD (Sci. Adv., 2025) 0.50 27.59 15.54 30.82
RespoDiff 0.16 27.53 12.82 31.02

Stable Diffusion using the baseline prompt. The second row illustrates the results of hard prompt
modification, where we explicitly add gendered language (e.g., “a photo of a female engineer”) to
steer generation toward women. The third row presents results from our method, RespoDiff, which
applies a latent transformation representing the concept “a woman” directly in the model’s bottleneck
representation, without changing the original prompt.
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Figure 6: Comparison of RespoDiff and hard
prompt modification for the prompt “a photo of
an engineer.”

Most generated individuals by Stable Diffu-
sion are male, revealing the gender bias embed-
ded in the pretrained diffusion model. Hard
prompt modification (second row) increases fe-
male representation but introduces new biases:
the women are frequently depicted in stereotyp-
ical settings, such as working indoors, using
laptops, or being placed in less technical envi-
ronments. These outcomes reflect underlying
training data biases that are activated by explicit
gendered prompts. In contrast, RespoDiff (third
row) promotes gender diversity while preserving
the semantic intent of original image in realis-
tic and technically appropriate settings. This
comparison illustrates that while hard prompt
modification can adjust demographic represen-
tation, they often amplify latent stereotypes and
distort scene semantics. RespoDiff, by oper-
ating in latent space, provides a more robust
alternative: it maintains the integrity of the orig-
inal prompt while enabling controlled and fair
concept steering.

8.4.5 Qualitative Comparison with SDisc

In this section, we provide a qualitative comparison with SDisc (Li et al., 2024) to showcase the
effectiveness of our method in generating fair and semantically accurate images, despite both methods
operating within the bottleneck space of diffusion models. To evaluate this, we apply both methods
to the prompts “a photo of a Analyst” and “a photo of a Cashier,” steering generation toward the
concepts “a woman” and “a man”, respectively. As shown in Fig. 7, both methods steer towards the
target concept, but SDisc often introduces artifacts or scene changes that compromise the intended
profession, such as unrealistic outfits or unclear office settings. Additionally, images of women
are often overfitted to specific stereotypes (e.g., sad or elderly faces), and depictions of men in
certain professions (e.g., a cashier) can be unrealistic. We believe the shortcomings of SDisc stem
from its approach of directly reconstructing the noise, which biases the generation towards specific
visual stereotypes and hence struggles to generalize to broader, contextually accurate representations
of professions. This results in the overfitting of gender-specific traits or exaggerated features that
misalign with the intended semantic context. In contrast, RespoDiff maintains the profession-specific
context while steering toward the intended concept. This highlights the effectiveness of the novel
scoe-matching technique using RAM and SAM in our approach in achieving fair representation
without compromising semantic fidelity.
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Figure 7: Qualitative comparison of RespoDiff, SD, and SDisc using the prompts “a photo of a
Analyst” (top) and “a photo of a Cashier” (bottom).

8.4.6 Evaluation Metrics

We employ the modified deviation ratio, as defined in Li et al. (2024), to quantify the fairness of

the generated images. The deviation ratio is computed as ∆ =
maxc∈C |Nc

N − 1
C |

1− 1
C

, where C is the total
number of attributes in a societal group, N is the total number of generated images, and NC denotes
the number of images classified as attribute C. The deviation ratio ∆ quantifies attribute disparity,
with 0 ≤ ∆ ≤ 1; lower ∆ indicates more balance, while higher ∆ shows greater imbalance. We
utilize the CLIP classifier (Radford et al., 2021) to evaluate the generated images by calculating the
similarity between each image and relevant prompts, assigning the image to the class with the highest
similarity score.

We assess image fidelity using the FID score (Heusel et al., 2017) on the COCO-30k validation set,
while image-text alignment is measured with the CLIP score (Radford et al., 2021) using COCO-30k
prompts. We also assess the alignment between the generated images and the Winobias prompts
(WinoAlign) used to generate them. This metric enables us to evaluate how well the generated
images correspond to prompts containing profession-related terms. This evaluation is crucial, as
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any debiasing approach must not only ensure fairness but also maintain alignment with the specified
professions.

8.4.7 Quantitative Results for Extended Winobias Dataset

We report the average deviation ratio and prompt-image alignment using WinoBias prompts on the
extended WinoBias dataset for both gender and race in Table 11 and Table 12, respectively. The
results demonstrate that our approach achieves more balanced generation and improved text-image
alignment compared to existing methods, even in this challenging setting.

Table 11: Fairness (Gender +) with Sta-
ble Diffusion v1.4

Approach DevRat (↓) WinoAlign (↑)
SD 0.70 27.16
SDisc 0.23 26.61
FDF 0.39 23.90
BAct 0.60 27.49
FD 0.31 27.50
RespoDiff 0.15 27.30

Table 12: Fairness (Race +) with Stable
Diffusion v1.4

Approach DevRat (↓) WinoAlign (↑)
SD 0.48 27.16
SDisc 0.20 27.08
FDF 0.24 23.56
BAct 0.39 27.50
FD 0.45 27.52
RespoDiff 0.16 27.12

8.4.8 Detailed Fairness Metrics for Individual Professions

In the main text, we presented the average deviation deviation ratio across 36 professions. Here, we
offer a detailed comparison of the deviation ratio across all 36 professions between our approach and
other baselines. The results are summarized in Table 13. It is evident that the transformations learned
by our approach effectively generalize to previously unseen professions, mitigating gender and racial
biases without requiring any training on profession-specific data.

8.4.9 Debiasing Intersectional Biases

This section evaluates the effectiveness of RespoDiff in addressing intersectional biases, specifically
gender and racial biases. As highlighted by Gandikota et al. (2024), the prompt "a Native American
person" exhibits a strong male bias, with 96% of generated images depicting males, emphasizing the
need for a joint debiasing approach across multiple attributes for fairer generation.

To assess our method’s effectiveness in mitigating intersectional biases, we perform a quantitative
analysis across gender and race, as presented in Table 14. The results indicate that our approach
achieves a better balance between fairness and semantic alignment compared to existing methods.
While SDisc attains a lower gender deviation ratio, it does so at the cost of significantly degraded
visual quality and image-text alignment, as reflected in higher FID scores. Unlike the Fair Diffusion
Framework (FDF) (Shen et al., 2024), which requires additional training, our approach operates
without retraining, instead leveraging pre-learned transformations to achieve superior results. This
demonstrates our method’s capability to effectively mitigate both individual and compounded biases
while preserving image fidelity and text-image alignment.

Effect of Composition Scales. We notice some interference when composing gender and race
modules, with gender debiasing being affected more strongly than race. We attribute this to initially
applying unit scales to both concepts. When composed, the concept with the larger effective residual
can dominate, under-steering the weaker one. To examine this, we varied the per-concept scales
during composition (e.g., slightly > 1 for gender and slightly < 1 for race).

As shown in Tables 15 and 16, applying light concept-specific scaling rebalances the composition:
gender fairness is restored to near its single-concept level without significantly changing alignment,
while race fairness remains stable. We will include qualitative results in the final version. Learning the
scaling factors dynamically to compose concepts is a promising future direction for further improving
multi-attribute debiasing.
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Table 13: Fairness evaluation results with deviation ratios across different professions. Lower values
indicate better fairness.

Dataset Gender Gender+ Race Race+
Method SD SDisc FDF Ours SD SDisc FDF Ours SD SDisc FDF Ours SD SDisc FDF Ours

Analyst 0.70 0.02 0.22 0.07 0.54 0.02 0.03 0.11 0.82 0.23 0.24 0.13 0.77 0.41 0.18 0.08
Assistant 0.02 0.08 0.08 0.04 0.48 0.10 0.23 0.03 0.38 0.24 0.24 0.06 0.24 0.12 0.24 0.17
Attendant 0.16 0.14 0.25 0.03 0.78 0.10 0.35 0.03 0.37 0.22 0.39 0.17 0.67 0.13 0.42 0.16
Baker 0.82 0.00 0.37 0.09 0.64 0.12 0.35 0.01 0.83 0.12 0.49 0.15 0.72 0.16 0.43 0.02
CEO 0.92 0.06 0.48 0.19 0.90 0.06 0.30 0.14 0.38 0.22 0.15 0.09 0.31 0.22 0.05 0.32
Carpenter 0.92 0.08 0.60 0.11 1.00 0.66 0.84 0.59 0.91 0.28 0.33 0.16 0.83 0.26 0.08 0.21
Cashier 0.74 0.14 0.29 0.09 0.92 0.42 0.65 0.25 0.45 0.34 0.29 0.23 0.46 0.30 0.32 0.13
Cleaner 0.54 0.00 0.09 0.25 0.30 0.22 0.25 0.12 0.10 0.14 0.31 0.16 0.45 0.26 0.32 0.17
Clerk 0.14 0.00 0.05 0.00 0.58 0.10 0.44 0.03 0.46 0.16 0.4 0.07 0.59 0.16 0.4 0.15
Construct. Worker 1.00 0.80 0.88 0.81 1.00 0.82 0.87 0.52 0.41 0.26 0.25 0.20 0.44 0.25 0.21 0.22
Cook 0.72 0.00 0.19 0.01 0.02 0.16 0.09 0.01 0.56 0.30 0.32 0.14 0.18 0.14 0.22 0.25
Counselor 0.00 0.02 0.16 0.04 0.56 0.12 0.47 0 0.72 0.16 0.48 0.11 0.36 0.12 0.32 0.16
Designer 0.12 0.12 0.31 0.03 0.72 0.02 0.11 0.08 0.14 0.10 0.21 0.31 0.18 0.15 0.16 0.12
Developer 0.90 0.40 0.51 0.53 0.92 0.58 0.40 0.4 0.41 0.30 0.14 0.13 0.32 0.39 0.15 0.14
Doctor 0.92 0.00 0.65 0.03 0.52 0.00 0.20 0.00 0.92 0.26 0.42 0.13 0.59 0.15 0.33 0.17
Driver 0.90 0.08 0.01 0.12 0.48 0.04 0.08 0.08 0.34 0.16 0.13 0.08 0.25 0.07 0.2 0.05
Farmer 1.00 0.16 0.51 0.08 0.98 0.26 0.29 0.12 0.95 0.50 0.48 0.22 0.39 0.28 0.16 0.34
Guard 0.78 0.18 0.79 0.28 0.76 0.20 0.64 0.11 0.20 0.12 0.24 0.31 0.35 0.14 0.25 0.15
Hairdresser 0.92 0.72 0.33 0.35 0.88 0.80 0.67 0.60 0.45 0.42 0.36 0.20 0.38 0.23 0.41 0.13
Housekeeper 0.96 0.66 0.91 0.15 1.00 0.72 0.95 0.19 0.45 0.28 0.26 0.34 0.45 0.34 0.26 0.35
Janitor 0.96 0.18 0.71 0.21 0.94 0.28 0.52 0.12 0.35 0.24 0.2 0.02 0.40 0.07 0.24 0.13
Laborer 1.00 0.12 0.42 0.39 0.98 0.14 0.32 0.09 0.33 0.24 0.1 0.33 0.53 0.20 0.27 0.47
Lawyer 0.68 0.00 0.25 0.04 0.36 0.10 0.03 0.08 0.64 0.18 0.38 0.05 0.52 0.13 0.16 0.14
Librarian 0.66 0.08 0.31 0.04 0.54 0.06 0.24 0.04 0.85 0.42 0.5 0.21 0.74 0.27 0.27 0.09
Manager 0.46 0.00 0.12 0.05 0.62 0.02 0.29 0.05 0.69 0.24 0.29 0.16 0.41 0.19 0.29 0.16
Mechanic 1.00 0.14 0.69 0.21 0.98 0.04 0.28 0.15 0.64 0.14 0.19 0.09 0.47 0.05 0.27 0.04
Nurse 1.00 0.62 0.71 0.09 0.98 0.46 0.79 0.12 0.76 0.30 0.46 0.12 0.39 0.08 0.27 0.27
Physician 0.78 0.00 0.25 0.03 0.30 0.00 0.03 0.03 0.67 0.18 0.28 0.15 0.46 0.02 0.12 0.12
Receptionist 0.84 0.64 0.44 0.36 0.98 0.80 0.60 0.65 0.88 0.36 0.52 0.19 0.74 0.25 0.32 0.11
Salesperson 0.68 0.00 0.55 0.05 0.54 0.00 0.09 0.07 0.69 0.26 0.38 0.12 0.66 0.36 0.26 0.06
Secretary 0.64 0.36 0.08 0.14 0.92 0.46 0.13 0.37 0.37 0.24 0.56 0.25 0.55 0.32 0.42 0.18
Sheriff 1.00 0.08 0.89 0.15 0.98 0.14 0.79 0.09 0.82 0.18 0.35 0.08 0.74 0.27 0.31 0.17
Supervisor 0.64 0.04 0.37 0.03 0.52 0.04 0.51 0.08 0.49 0.14 0.23 0.23 0.45 0.14 0.11 0.14
Tailor 0.56 0.06 0.40 0.13 0.78 0.06 0.43 0.11 0.16 0.10 0.23 0.26 0.14 0.13 0.27 0.20
Teacher 0.30 0.04 0.30 0.03 0.48 0.10 0.41 0.05 0.51 0.04 0.43 0.14 0.26 0.21 0.24 0.16
Writer 0.04 0.06 0.28 0.01 0.26 0.06 0.49 0.01 0.86 0.26 0.45 0.15 0.69 0.07 0.26 0.17

Winobias (Avg.) 0.68 0.17 0.40 0.14 0.56 0.23 0.32 0.15 0.70 0.23 0.39 0.16 0.48 0.20 0.24 0.16

Table 14: Intersectional biases for Gender and Race with Stable Diffusion v1.4
Approach DevRat (Gender) (↓) DevRat (Race) (↓) WinoAlign (↑) FID (30K) (↑) CLIP (30K) (↑)
SD 0.68 0.56 27.16 14.09 31.33
SDisc 0.15 0.32 26.42 35.32 28.43
FDF 0.38 0.31 23.15 15.09 30.48
RespoDiff 0.20 0.14 27.12 14.78 29.98

8.4.10 Extension of RespoDiff to Transformer-based Architectures

In this section, we evaluate the effectiveness of our approach on transformer-based diffusion archi-
tectures like Flux. Due to resource constraints, these experiments were performed using Flux-mini.
Unlike UNet-based diffusion models, Flux employs transformer architectures without an explicit
intermediate bottleneck space. Therefore, we applied our modules directly to the text representations.
Identifying a similarly interpretable latent space within transformers remains an interesting direction
for future exploration. We evaluate gender debiasing under this setup, and the results are summarized
in Table 17.

The results show that RespoDiff substantially reduces gender bias while maintaining competitive
alignment on Flux. This highlights the versatility of our method beyond UNet-based models. Overall,
our work provides extensive evaluations across diverse architectures, going beyond prior responsible
generation methods, and supporting the robustness and generality of RespoDiff.

25



Table 15: Gender fairness before and after composition with Race.
Setting Dev Ratio (↓) WinoAlign (↑)
Gender only 0.14 27.30
Gender + Race (Scales 1, 1) 0.20 27.12
Gender + Race (Scales 1.1, 0.9) 0.15 27.09

Table 16: Race fairness before and after composition with Gender.
Setting Dev Ratio (↓) WinoAlign (↑)
Race only 0.16 27.53
Gender + Race (Scales 1, 1) 0.14 27.12
Gender + Race (Scales 1.1, 0.9) 0.16 27.09

8.4.11 Comparison to LoRA-based Approaches

We compare RespoDiff with LoRA-based approaches on the Doctor profession to evaluate a plug-
and-play alternative for gender debiasing. We trained two concept-specific LoRAs (“male doctor”
and “female doctor”) using SD v1.4 with the default HuggingFace training arguments (approximately
15k iterations per LoRA). At inference, we prompted “a photo of a doctor,” uniformly sampling the
two LoRAs and selecting the best fuse scales we found (male=1.0, female=1.2). The results are
reported in Table 18.

We observe that the LoRA approach yields a much higher deviation ratio than RespoDiff, while
alignment remains comparable. This suggests that, despite its simplicity, RespoDiff achieves sig-
nificantly better fairness outcomes than LoRA in our setting. Also, compared to LoRA, RespoDiff
introduces negligible overhead at inference. Our modules are applied only once per denoising step
on the bottleneck latent representation, resulting in minimal additional computation. In contrast,
LoRA typically modifies multiple cross-attention layers throughout the U-Net, introducing repeated
low-rank matrix operations and increasing both memory usage and latency. In this regard, RespoDiff
provides a plug-and-play mechanism for responsible generation with significantly lower runtime
burden.

8.5 Safe Generation

In this section, we discuss some additional experimental details that we utilize for safe generation
experiments.

8.5.1 Evaluation Metrics

To assess inappropriateness in the generation, we utilize a combination of predictions from the Q16
classifier and the NudeNet classifier on the generated images, in line with the approaches presented
in Gandikota et al. (2023); Schramowski et al. (2023); Li et al. (2024). The Q16 classifier determines
whether an image is inappropriate, while the NudeNet classifier identifies the presence of nudity. An
image is categorized as inappropriate if either classifier returns a positive prediction. We evaluate
the accuracy of the generated images using Q16/Nudenet predictions, which quantify the level
of inappropriateness. We generate five images for each prompt in the I2P benchmark during the
Q16/NudeNet accuracy evaluation.

We evaluate image fidelity using the FID score (Heusel et al., 2017) on the COCO-30k validation set,
while image-text alignment is measured with the CLIP score (Radford et al., 2021) using COCO-30k
prompts under the safe concept direction. All results are averaged over two random seeds, and the
mean values are reported throughout the experimental section.
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Table 17: Comparison of Flux and RespoDiff (applied to Flux) on gender debiasing.
Approach Dev Ratio (↓) WinoAlign (↑)
Flux 0.71 24.73
RespoDiff 0.27 23.65

Table 18: Comparison of LoRA and RespoDiff on gender debiasing for the Doctor profession.
Approach DevRat (↓) Prompt Alignment (↑)
LoRA 0.41 28.09
RespoDiff 0.03 28.15

8.5.2 Baselines

We compare the performance of our proposed approach against three safe generation baselines: (1)
SD (2) ESD (Gandikota et al., 2023), erases concepts by fine-tuning the cross-attention layers (3)
SLD (Schramowski et al., 2023), modifies the inference process to ensure safe generation.

8.5.3 Quantitative Results for Individual I2P Categories

Table 19: Safety results for all 7 categories individually.

Approach Harassment Hate Illegal activity Self-harm Sexual Shocking Violence I2P (avg)
SD 0.34 ± 0.02 0.41 ± 0.03 0.34 ± 0.02 0.44 ± 0.02 0.38 ± 0.02 0.51 ± 0.02 0.44 ± 0.02 0.27 ± 0.01
SDisc 0.18 ± 0.02 0.29 ± 0.03 0.23 ± 0.02 0.28 ± 0.02 0.22 ± 0.01 0.36 ± 0.02 0.30 ± 0.02 0.27 ± 0.01
SLD 0.15 ± 0.01 0.18 ± 0.03 0.17 ± 0.02 0.19 ± 0.02 0.15 ± 0.01 0.32 ± 0.02 0.21 ± 0.02 0.20 ± 0.01
ESD 0.27 ± 0.02 0.32 ± 0.03 0.33 ± 0.02 0.35 ± 0.02 0.18 ± 0.01 0.41 ± 0.02 0.41 ± 0.02 0.32 ± 0.01

RespoDiff 0.13 ± 0.02 0.15 ± 0.01 0.13 ± 0.01 0.16 ± 0.01 0.12 ± 0.02 0.26 ± 0.01 0.16 ± 0.00 0.16 ± 0.01

In the main paper, we reported the average I2P benchmark metrics across seven categories. Ad-
ditionally, we present a detailed analysis of safety metrics for each individual category in the I2P
benchmark dataset, as shown in Table 19. Notably, our approach is trained using only anti-sexual
and anti-violence concepts. However, the results in Table 19 demonstrate that our method effectively
generalizes to unseen categories within the I2P benchmark, highlighting its strong adaptability.

8.5.4 Extension to SDXL

In this section, we present experimental results evaluating RespoDiff with SDXL for safe generation.
The results are reported in Table 20.

We observe that RespoDiff effectively eliminates inappropriate content while maintaining competitive
image fidelity on SDXL, consistent with its performance on SD 1.4.

8.6 Ablation on Different Architectures for Transformations

Table 21 presents an ablation study evaluating different architectural choices for the transformation
modules in the context of gender debiasing. Our approach applies a constant function that is linearly
added to the bottleneck activation, ensuring a minimal yet effective modification to the model’s latent
space. However, as described in Section 4.1, we incorporate both RAM and SAM transformations
by adding them to the same activation. Naively summing all components would result in the
bottleneck activation being added twice, potentially leading to out-of-distribution generations. To
avoid this, we ensure the bottleneck activation is added only once, and then added to RAM and SAM
transformations.

To assess the impact of different architectures, we also experiment with MLP-based transformations
and three convolutional (Conv) layers. The results indicate that our method achieves the lowest
deviation ratio while maintaining competitive semantic alignment to the prompts. The MLP-based
transformation and convolutional-based transformations yield a slightly higher deviation ratio but
comparable alignment performance. These findings highlight that our approach is invariant to the
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Table 20: Comparison of RespoDiff with SDXL on I2P, FID, and CLIP metrics.
Approach I2P (↓) FID (30K) (↓) CLIP (30K) (↑)
SDXL 0.34 13.68 32.19
RespoDiff 0.17 13.90 32.10

Table 21: Ablation on modules with different architectures (Gender debiasing).
Module DevRat (↓) WinoAlign (↑)
MLP 0.17 27.40
Conv 0.16 27.51
RespoDiff 0.14 27.30

architecture used for the transformations. However, using constant function added to the bottleneck
vectors better balances fairness and semantic alignment compared to more complex architectures. In
short, we present RAM and SAM as general transformation modules to keep the framework flexible
and extensible. RespoDiff’s contributions do not rely on any specific parameterization. RAM and
SAM can be replaced with richer, input-dependent modules if desired, and our ablations confirm the
method remains effective under such changes.

8.7 Robustness to Alternate Neutral Prompts

For fairness in human subjects, we adopt the neutral prompt “a person,” which we find generalizes
well across diverse human contexts. For safety, we use “a scene,” as it captures a broad range
of environments and settings. As shown in the main results, both prompts effectively support
generalization to unseen scenarios. To further assess the robustness of our approach to the choice of
neutral prompt, we conduct an additional experiment. We retrained the man and woman modules
using an alternative neutral prompt “a group of people,” and evaluated them on two out-of-distribution
prompts: “a group of friends on a picnic” and “a couple of doctors.” This allows us to test whether
our method remains effective when trained on more complex neutral formulations. Due to the
limitations of CLIP in capturing fairness and alignment for complex prompts, we employed GPT-4o
for evaluation. We generated 200 images, uniformly sampling male and female modules, and utilised
GPT-4o to: (i) classify each image as male or female (to compute a deviation ratio), and (ii) rate
alignment to the prompt on a 1–5 scale, with images scoring≥ 4 considered well-aligned. The results
are summarized in Table 22.

Table 22: Evaluation of RespoDiff trained with the neutral prompt “a group of people” on out-of-
distribution prompts.

Prompt Deviation Ratio (↓) Alignment Accuracy (% ↑)
A group of friends on a picnic 0.026 96.5
A couple of doctors 0.029 95.1

Our results indicate that training with a different complex neutral prompt also yields balanced gender
representations on arbitrary unseen queries such as “a group of friends on a picnic,” while preserving
prompt alignment. This suggests that the approach generalizes to other generic neutral prompts.

8.8 Similarity-based Strategy for Automatically Identifying Neutral Prompts

For real-world deployment of RespoDiff, it is important to automatically identify neutral prompts
rather than relying on manually predefined ones. To this end, we envision first generating a small
set of candidate neutral prompts using LLMs, and then training RespoDiff modules on this pool. At
inference, the system can select the most suitable module by measuring similarity between the user
prompt and the candidate neutral prompts. For example, a prompt such as “a group of friends on a
picnic” would naturally align with a module trained on “a group of people”.
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To evaluate this idea, we implemented a similarity-based strategy for neutral prompt selection at
inference time. Specifically, we used CLIP’s text encoder to compute cosine similarities between user
prompts and a small set of general-purpose candidate neutral prompts (e.g., “a person”, “human”,
“a group of people”). We considered both profession-based prompts (e.g., “A photo of a doctor”)
from WinoBias and group-based prompts such as “A couple of doctors” and “A group of friends on a
picnic” as test cases. Results for a subset of prompts are reported in Table 23.

Table 23: Cosine similarity between user prompts and candidate neutral prompts using CLIP.
Target Prompt a person human a group of people
A photo of an Analyst 0.8682 0.8215 0.8068
A photo of an Assistant 0.8753 0.8352 0.8423
A photo of an Attendant 0.8461 0.8086 0.7759
A photo of a Baker 0.8281 0.7988 0.7854
A photo of a CEO 0.8731 0.8532 0.8387
A photo of a Carpenter 0.8321 0.7952 0.7795
A photo of a Cashier 0.7791 0.7426 0.7090
A photo of a Cleaner 0.8439 0.8226 0.7950
A group of friends on a picnic 0.7739 0.7361 0.8725
A couple of doctors 0.8128 0.8023 0.8375

Across all 36 profession prompts from WinoBias, the closest match was consistently “a person”,
while group-based prompts aligned most strongly with “a group of people”. This indicates that
the automated discovery method naturally recovers the same neutral prompts used during training.
Since RespoDiff has already been shown to perform effectively with these prompts in both our
main experiments (“a person”) and the additional evaluations with an alternate neutral prompt
(“a group of people”), these findings provide preliminary empirical support for the inference-time
prompt-matching strategy.

8.9 Qualitative Results

In this section, we present supplementary qualitative analyses for all tasks discussed in the main
text. Fig. 9 and Fig. 10 provide further quantitative evaluations of gender- and race debiasing for
other professions using our approach. Additionally, Fig. 8 present qualitative analyses demonstrating
the effectiveness of safety transformations in reducing harmful content generation. We also present
qualitative results that show the effectiveness of integrating our approach to SDXL in Fig. 11 and
Fig. 12, respectively.
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Figure 8: Qualitative comparison of safe generation. RespoDiff removes nudity and violence,
compared to SD.
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Figure 9: Comparison of RespoDiff and SD in generating images with respect to gender (woman,
man) across various professions, Nurse, Firefighter, Cook and Analyst. RespoDiff ensures responsible
representation while preserving fidelity to the original SD outputs.
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Figure 10: Comparison of RespoDiff and SD in generating images with respect to race (Black,
Asian, White) across various professions, CEO, Construction worker, Cashier. RespoDiff ensures
responsible representation while preserving fidelity to the original SD outputs.
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Figure 11: Comparison of RespoDiff and SDXL in generating images with respect to gender (Woman,
Man) across various professions, Baker, Lawyer, Cook and Sheriff. RespoDiff ensures responsible
representation while preserving fidelity to the original SDXL outputs.
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Figure 12: Comparison of RespoDiff and SDXL in generating images with respect to race (Black,
Asian, White) across various professions, Doctor, Cook and Salesperson. RespoDiff ensures respon-
sible representation while preserving fidelity to the original SDXL outputs.
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