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Abstract

State-of-the-art Diffusion Models (DMs) produce highly re-
alistic images. While prior work has successfully mitigated
Not Safe For Work (NSFW) content in the visual domain, we
identify a novel threat: the generation of NSFW text embed-
ded within images. This includes offensive language, such as
insults, racial slurs, and sexually explicit terms, posing sig-
nificant risks to users. We show that all state-of-the-art DMs
(e.g., SD3, SDXL, Flux, DeepFloyd IF) are vulnerable to this
issue. Through extensive experiments, we demonstrate that ex-
isting mitigation techniques, effective for visual content, fail to
prevent harmful text generation while substantially degrading
benign text generation. As an initial step toward addressing
this threat, we introduce a novel fine-tuning strategy that tar-
gets only the text-generation layers in DMs. Therefore, we
construct a safety fine-tuning dataset by pairing each NSFW
prompt with two images: one with the NSFW term, and an-
other where that term is replaced with a carefully crafted
benign alternative while leaving the image unchanged other-
wise. By training on this dataset, the model learns to avoid
generating harmful text while preserving benign content and
overall image quality. Finally, to advance research in the area,
we release ToxicBench, an open-source benchmark for evalu-
ating NSFW text generation in images. It includes our curated
fine-tuning dataset, a set of harmful prompts, new evaluation
metrics, and a pipeline that assesses both NSFW-ness and text
and image quality. Our benchmark aims to guide future efforts
in mitigating NSFW text generation in text-to-image models,
thereby contributing to their safe deployment.

ToxicBench — https://github.com/sprintml/ToxicBench
Code — https://github.com/sprintml/SafeTextGen
Extended version — https://arxiv.org/abs/2502.05066

Introduction

Warning: This paper contains examples of offensive lan-
guage, including insults, and sexual or explicit terms, used
solely for research and analysis purposes. State-of-the-art
Diffusion Models (DMs) (Esser et al. 2024; Stability Al 2023;
Black Forest Labs 2024), have revolutionized the creation of
realistic, detailed, and aesthetically impressive content. De-
spite their capabilities, these models often raise ethical and
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safety concerns, as they can inadvertently generate NSFW
content, such as depictions of violence or nudity (Qu et al.
2023; Rando et al. 2022; Yang et al. 2024b).

To mitigate the generation of NSFW content, prior
work has focused extensively on addressing such issues
in the visual space. Beyond the development of powerful
NSFW detectors (Berg 2025; notAl tech 2025), these ef-
forts, which include modifying training data (Zong et al.
2024), adding safety-based loss functions (Poppi et al. 2025;
Gandikota et al. 2023), and steering generation to safe sub-
spaces (Schramowski et al. 2023), have shown promising
results in reducing explicit or harmful visual scenes.

However, as DMs have grown more powerful, they now go
beyond visual generation. In addition to generating realistic
visuals, modern DMs now produce embedded text within
images, such as captions, signs, or artistic typography (Esser
et al. 2024; Chen et al. 2023; Stability Al 2023; Black Forest
Labs 2024). This advancement introduces a new challenge:
as we show in Figure 1, all prominent state-of-the-art DMs,
such as SD3 (Esser et al. 2024), Flux (Black Forest Labs
2024), DeepFloyd IF (Stability Al 2023) and SDXL (Podell
et al. 2023), can inadvertently produce NSFW or offensive
text, such as explicit language or slurs that can be deeply
offensive to viewers and raise significant ethical concerns.
Even more, such text can escalate into more serious forms of
toxic content, including targeted hate speech or ideologically
charged propaganda, which makes their presence in generated
images a nontrivial safety concern.

We demonstrate that existing NSFW mitigation tech-
niques (Gandikota et al. 2023; Poppi et al. 2025; Suau et al.
2024), while effective in addressing NSFW content in the vi-
sual or the language domain, are inadequate for handling em-
bedded NSFW text in generated images without significantly
degrading the models’ overall and (benign) text generations.

As a first step toward addressing this threat, we introduce
a novel method that performs lightweight fine-tuning on text-
generation-relevant layers in DMs, previously identified by
Staniszewski et al. (2025). By applying LoRA-based updates
only to those layers, we enable efficient and focused mit-
igation. To supervise the intervention, we curate a safety
fine-tuning dataset consisting of NSFW and benign prompt
pairs that differ by a single word, where the harmful term
is replaced with a carefully chosen benign counterpart. We
generate image pairs that differ only in this embedded word



Figure 1: Visual generative models output images with NSFW
text. We evaluate 4 state-of-the-art DMs and observe that they
easily generate NSFW text in the output images.

while all other visual elements remain fixed. The model is
trained to generate the benign image when conditioned on the
original NSFW prompt. By training on a diverse set of NSFW
and benign text-image pairs, the model learns to suppress
NSFW text even for terms not seen during training.

Importantly, unlike input or output filtering methods that
are only effective in black-box scenarios where the model is
accessed through an API, our approach modifies the model’s
weights directly. This makes it applicable even in white-
box or open-weight settings, where conventional filtering
does not offer protection. Finally, to evaluate the safety of
vision generative models and equip the community with a
reliable tool to monitor progress in this domain, we present
ToxicBench, a comprehensive open-source benchmark
built upon CreativeBench (Yang et al. 2024a). ToxicBench
features a carefully curated dataset of textual prompts that
trigger NSFW text generation, as well as the safety fine-
tuning dataset used in our mitigation method. It also includes
new metrics for text and image quality, and a robust evalua-
tion pipeline. By exploring this novel threat vector and pro-
viding a standardized evaluation benchmark for the commu-
nity, we aim to foster the development of safer multi-modal
generative models. In summary, we make the following con-
tributions:

1. We identify a novel threat vector in visual generation
models: their ability to embed NSFW text into images.

2. We evaluate mitigation approaches both from the vision
and the language domain and find that they are ineffective
for mitigating NSFW text generation while preserving
benign generations.

3. We introduce a novel safety fine-tuning method that miti-
gates NSFW text in DMs by training on image pairs that
differ only in the embedded text, where the NSFW term is
replaced with a carefully chosen benign counterpart. The
model is conditioned on the NSFW prompt but learns to
generate the benign image, with LoRA updates applied
only to localized text-generation layers. This setup enables
the model to generalize suppression behavior to unseen
NSFW terms while preserving image and text quality.

4. We develop ToxicBench, the first open source bench-
mark for evaluating NSFW text generation in text-to-
image generative models, providing the community with
tools to measure progress and advance the field.
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Background and Related Work

Text-to-image Diffusion Models. DMs (Song and Ermon
2020; Ho, Jain, and Abbeel 2020; Rombach et al. 2022)
learn to approximate a data distribution by training a model,
€o(x¢,t,7), to denoise samples and reverse a stepwise dif-
fusion process. Synthetic images are generated by initial-
izing a sample with Gaussian noise, z7 ~ N (0,I), and
iteratively subtracting the estimated noise at each time step
t="T,...,1,until a clean sample x is reconstructed. Com-
monly, the denoising model €y (x4, ¢, y) is implemented using
a U-Net (Ronneberger, Fischer, and Brox 2015) (e.g., Deep-
Floyd IF) or transformer-based architectures (Vaswani 2017)
(e.g., SD3 (Esser et al. 2024)). Text-to-image DMs (Ramesh
et al. 2022; Rombach et al. 2022; Stability Al 2023) include
additional conditioning on some textual description y in the
form of a text embedding that is obtained by a pre-trained
text encoder, such as CLIP (Radford et al. 2021) or T5 (Raf-
fel et al. 2020). Initially, DMs failed to produce legible and
coherent text within visuals, however, newer architectures,
such as FLUX, Deep Floyd IF, SD3 and SDXL integrate
multiple text encoders based on CLIP (Radford et al. 2021)
or large language models like T5 (Raffel et al. 2020) that
significantly improved the quality of the generated text.

Layer-wise Control in Diffusion Models. Recent work
has shown that specific layers in DMs are disproportionately
responsible for rendering textual content within generated
images (Staniszewski et al. 2025). These findings enable
localized interventions that avoid full model fine-tuning, pre-
serving general capabilities while modifying only the genera-
tive behavior tied to text rendering. We leverage this insight
to fine-tune a small set of attention layers in each model fam-
ily (e.g., joint attention in SD3 and cross-attention in SDXL
and DeepFloyd IF) as part of our mitigation strategy.

Harmful Visual Content Generation and Mitigation.
Generative vision models have been shown to produce harm-
ful content, such as NSFW imagery (Qu et al. 2023; Rando
et al. 2022; Yang et al. 2024b), even when such content is
not explicitly specified in prompts (Hao et al. 2024; Li et al.
2024). To detect this type of behavior, multiple dedicated
detectors, e.g., (Berg 2025; notAl tech 2025) have been de-
veloped. Alternatively, large visual language model-based
classifiers, relying, for example, on LLaVA (Liu et al. 2023),
InstructBLIP (Dai et al. 2023), or GPT4V (OpenAl 2025)
have shown to be effective. Various mitigation techniques
have been proposed. For instance, Safe Latent Diffusion
(SLD) (Schramowski et al. 2023) guides generation away
from unsafe concepts by adding a safety-conditioned loss
during inference. Erase Stable Diffusion (ESD) (Gandikota
et al. 2023) fine-tunes the model by steering the uncondi-
tional generation away from unsafe concepts using modified
classifier-free guidance. Finally, Zong et al. (2024) build
a safety-alignment dataset for fine-tuning vision language
models. A complementary approach is explored by Safe-
CLIP (Poppi et al. 2025), which targets the CLIP encoder
underlying common DM architectures and performs multi-
modal training that redirects inappropriate content while pre-
serving embedding structure. However, these approaches are
designed to address visual NSFW content (i.e., visual scenes



of violence or nudity) and fail to tackle the issue of NSFW
text in the generated images as we show in Figure 2, leaving
this severe threat unaddressed.

Harmful Text Generation and Mitigation. Large lan-
guage models (LLMs) have been shown to generate NSFW
text (Poppi et al. 2024; Gehman et al. 2020), despite safety
alignment being in place (Wei et al. 2024; Ousidhoum et al.
2021). While NSFW text generation in LLMs involves dis-
crete tokens, recent DMs rely on pretrained text encoders
to condition image generation on natural language prompts.
These encoders play a pivotal role in how textual informa-
tion is translated into visual content. This shared reliance
provides a technical basis for adapting safety interventions
from the language domain to DMs. Most work in this domain
focuses on fine-tuning the model to remove NSFW behav-
ior, using either supervised examples (Adolphs et al. 2023)
or reinforcement learning with human feedback (Ouyang
et al. 2022; Bai et al. 2022). Other work operates on the
neuron-level, identifies neurons that are responsible for toxic
content and dampens these neurons. We evaluate the latest
work (AURA) (Suau et al. 2024) as a baseline and show
that it suffers from the same limitations as existing solutions
for the visual domain in preventing NSFW text embedding
into images. This highlights the necessity of designing novel
methods to address this threat in image generation.

Existing NSFW Solutions for Text or Vision
Fail on Text in Images

The goal is to prevent the embedding of NSFW text in syn-
thetic generated images. In this section, we explore naive
solutions and existing baselines designed for the text or vi-
sual domains and show their ineffectiveness in achieving this
goal. They either fail to prevent the generation of NSFW text
or harm the model’s text generation ability significantly.

Naive Solutions Fail

We start by sketching the two naive solutions that naturally
present themselves when trying to prevent DMs from embed-
ding NSFW text in their generated images, and discuss why
they fail.

Attempt 1: Pre-processing Text Prompts. As a very intu-
itive approach, one might want to treat the problem as purely
text-based and attempt to solve it through the text prompt
that causes the NSFW generation. This would involve an
off-the-shelf toxicity detector, such as (Jigsaw 2025; Hanu
and Unitary team 2020), to evaluate input prompts. NSFW
prompts could then be rewritten with a language model before
generation. However, this approach has multiple limitations.
1) First, whether certain words are perceived as NSFW de-
pends on the visual context in the output. We observe that a
variety of terms (e.g., Cocks or Penetrating) that can be per-
ceived offensive without the right context, are not detected
as NSFW by any off-the-shelf toxic text detectors we ex-
plored, e.g., (Hanu and Unitary team 2020). For this reason,
Hu et al. (2024) argue that effective NSFW filters need ac-
cess to both input and output to avoid false negatives. In our
case, although the input prompt may be classified as safe, the
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Figure 2: OCR-based Detectors Insufficiency. We show SD3-
generated images where the extracted text receives a low
toxicity score (Hanu and Unitary team 2020) (< 0.1), while
still being recognizable as offensive by human observers.

Model MHD (%)  SD Filter (%)  OCR+Detoxify (%)
SD3 13.95 33.18 76.43
DeepFloydIF 6.40 34.32 60.64
FLUX 16.24 46.45 90.83
SDXL 6.63 27.45 49.66

Table 1: Harmful Content Detection. We assess the success of
various NSFW detection approaches to identify images with
embedded NSFW words. Multiheaded Detector (MHD) (Qu
et al. 2023) and the Stable Diffusion Filter (SD Filter) (Rando
et al. 2022) are solutions built for detecting NSFW visual
scenes. OCR with Detoxify API (OCR+Detoxify) (Hanu
and Unitary team 2020) refers to our custom pipeline of
using OCR to detect the words, and then performing NSFW
classification with the Detoxify API. As a baseline, 100% of
our NSFW words in the input prompt are classified as NSFW
by Detoxify.

generated text in the output images can become offensive due
to the contextual elements within the visual space.

For instance, the word Penetrating, used in a cybersecu-
rity setting, typically refers to the act of attacking a system.
However, when presented in a different visual context, it
may suggest a reference to a sexual act. 2) Classification-
based toxicity detectors can overly restrict benign users and
introduce latency. 3) Finally, and most importantly, this ap-
proach is restricted to API-based models with black-box
access but fails for open-source or locally deployed mod-
els, where users can simply bypass the re-writing step. In
contrast, our solution directly modifies the model’s weights
and is therefore applicable in white-box settings, including
open-weight models that users can run locally.

Attempt 2: Detecting and Censoring NSFW Text in Im-
ages. Alternatively, one could generate the image, locate
the text, apply Optical Character Recognition (OCR) to ex-
tract it, classify the extracted text as NSFW or benign using
a text-based toxicity detector, and then overwrite, blur, or
censor NSFW text. While this approach shares all the lim-
itations of the previous one (lack of context, latency, and
non-applicability to open models), it has additional points
of failure, namely the generation and the OCR. Already with
small spelling errors or artifacts, the words are not correctly
detected as NSFW anymore, even though still fully recogniz-
able as offensive by a human observer.

We quantify the detection success in the right column of
Table 1 and plot examples of failure cases for NSFW de-
tection in Figure 2. Overall, for FLUX this naive approach



detects only 91% of NSFW samples, leaving 9% of harmful
content undetected. Performance is even worse for other mod-
els, with detection rates dropping below 50% for SDXL. To
explore whether visual NSFW detectors, i.e., the ones trained
to detect NSFW visual scenes might be less easily fooled by
the spelling mistakes, we also explore the detection success
of two state-of-the-art vision detectors (Multiheaded Detec-
tor (Qu et al. 2023) and Stable Diffusion (SD) Filter (Rando
et al. 2022)). The results in Table 1 show that these detectors
fall even further behind the solution of combining OCR with
text-based detection. SD Filter still achieves up to 46.45%
detection accuracy for FLUX. This success rate is due to
the underlying CLIP model, which enables the SD Filter to
identify certain types of unsafe content even though it was
not explicitly trained for text detection in images. CLIP’s
ability to associate visual elements with textual descriptions
contribute to this detection performance. Yet, with significant
fractions of the NSFW samples undetected, and due to its
conceptual limitations, this naive second attempt is also not
sufficient to solve the problem.

Existing Solutions are Ineffective

Given the failure of naive solution attempts in preventing
NSFW text generation in synthetic images, we turn to exist-
ing state-of-the-art solutions from the language and vision-
language domains. We purely focus on methods that pursue
the same goal as our work, namely making the model itself
safe, such that it can be openly deployed (Suau et al. 2024;
Gandikota et al. 2023; Poppi et al. 2025), rather than ensuring
safety during deployment (Schramowski et al. 2023), which
is limited to API-based models.

AURA (Suau et al. 2024). We adapt the AURA method,
originally developed to suppress toxic generation in LLMs
by dampening neurons in feed-forward layers, to DMs (see
Appendix H.3). Through ablations presented in Table 18
(Appendix), we find that applying AURA to the text encoder’s
feed-forward layers yields the best results, consistent with
the original method. Unless stated otherwise, all experiments
apply AURA at this location.

ESD (Gandikota et al. 2023). ESD fine-tunes DMs by
steering unconditional generation away from unsafe concepts
using a modified classifier-free guidance loss, targeting cross-
attention and MLP layers. Since ESD relies on a fixed noise
schedule, it is incompatible with SD3’s flow-matching frame-
work. As in the original paper, we evaluate ESD on SD1.4
and report its effect on NSFW and benign text generation.
Implementation details are in Appendix H.4.

Safe-CLIP (Poppi et al. 2025). Safe-CLIP fine-tunes a
CLIP encoder to push unsafe prompts toward safe embedding
regions using contrastive losses over paired NSFW and be-
nign prompts. We adopt their setup as described in Appendix
H.5, which includes implementation details and dataset con-
struction. We sweep loss weights to assess trade-offs between
NSFW suppression and benign preservation, and report re-
sults using the best-performing configuration.

Setup and Evaluation. The full experimental setup used
to implement and evaluate the baselines is presented in Ap-
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pendix H. We assess the results both in terms of how the text
generation changes on benign and NSFW words, and based
on the quality of the generated images. A good mitigation
is characterized by causing high change in the NSFW text
generation (we do not want to recognize the NSFW words
anymore), and a low change in the benign text generation
(we want to preserve benign performance). We measure these
changes in the number of deleted, added, and substituted
characters after the intervention with a new dedicated met-
ric we propose, namely the N-gram Levenshtein Distance
(NGramLD). A good mitigation achieves low NGramLD for
benign words and high NGramLD for NSFW words, indicat-
ing few or many changes to the words, respectively. Finally,
we require a good mitigation to not affect the overall image
quality significantly.

Baseline Trade-offs. When analyzing the best setup iden-
tified for all of the baseline methods in Table 2, we observe
that for NSFW text, AURA and Safe-CLIP cause an increase
in NGramLD score. AURA increases the score by 2.56 and
Safe-CLIP by 2.87. This suggest that both are effective in
making the NSFW words less recognizable, as we also show
visually in Figure 11 (Appendix). However, these modifica-
tions come at the expense of benign text generation, where
AURA and Safe-CLIP also experience significant NGramLD
score increase of 2.20 and 2.65, respectively, i.e., the meth-
ods affect the benign text nearly as much as the NSFW text.
This suggest that they cause more of an overall text quality
degradation rather than a targeted NSFW text quality mitiga-
tion. More extensive results for applying AURA to the other
evaluated DMs can be found in Appendix H.3. Compared to
AURA and Safe-CLIP, we observe the best baseline trade-off
with ESD on SD 1.4, with NGramLD increasing of only 2.10
for benign text and 3.30 for NSFW text. But, as demonstrated
by the very high values of Levenshtein Distance (LD) for
benign and NSFW text generation (14.50 and 14.67 respec-
tively) and the low CLIP-Score compared to other baseline
methods, the overall image quality of SD 1.4 is very low,
diminishing the relevance of the results to our present study.
More details about the limits of the applicability of ESD
to text mitigation in images are presented in Appendix H.4.
Overall, Figure 11 (Appendix) suggests that neither of the
baselines achieves complete removal of NSFW text. Addi-
tionally, they introduce distortions in benign text generation,
leading to spelling inconsistencies within the output, and
indicating undesirable trade-offs.

Our ToxicBench Benchmark and
NSFW-Intervention

The shortcomings of the previous methods motivate the ne-
cessity to design methods targeted to mitigate the threat
of NSFW text generation within synthetic images. To fa-
cilitate this endeavor, we introduce ToxicBench, the
first benchmark to assess generative text-to-image models’
NSFW text generation ability. Additionally, we propose
NSFW-Intervention to prevent NSFW text generation
while leaving the model’s benign generation abilities intact.



Benign Text NSFW Text
LD KID CLIP-Score NGramLD LD KID NGramLD
Before After A | Value Before After A  Before After A | Before After A 1 Value Before After A 1
ESD 9.12 1450 5.38 0.053 2643 2156 -487 324 534 210 11.23 14.67 344 0.059 3.60 690 3.30
AURA 230 770 540 0.062 91.70 9148 -022 1.70 3.90 2.20| 1.40 1040 9.00 0.063 1.00 3.56 2.56
Safe-CLIP 230 890 6.60 0.068 91.70 87.43 -427 170 095 2.65| 1.40 934 794 0.063 1.00 187 287

Table 2: Best Baselines. We present the results for the baselines with the best parameters. Up and down arrows indicate the
preferred (higher or lower) changes in evaluation metrics after intervention.

Benign Text NSFW Text
KID CLIP-Score NGramLD KID NGramLD
Value Before After A Before After A |l | Value Before After AT
SD3 0.059 9142 £0.30 85.10£0.50 -6.32 2.27+0.03 4.34+0.18 2.07 |0.061 1.84£0.10 547 £0.12 3.63
DeepFloyd IF 0.059 89.57 +0.14 81.40 £0.21 -8.17 1.67 £0.01 545+£0.12 3.78 |0.060 1.8540.07 6.57 £0.09 4.72
SDXL 0.063 82.15+0.43 71.40+0.37 -10.75 2.35+0.08 7.10+0.26 4.75 |0.065 2.11 +0.13 7.80 £0.19 5.69

Table 3: Results for NSFW-Intervention. All values reported with standard deviations.

ToxicBench: Evaluating NSFW Text Generation

ToxicBench consists of two main components, a curated
dataset and an evaluation pipeline to assess the generated
texts and overall image quality.

The Dataset. We create the ToxicBench dataset con-
sisting of 218 prompt templates adapted from Cre-
ativeBench (Yang et al. 2024a) each designed to elicit visible
text in generated images (e.g., ‘Little panda holding a sign
that says "< word >"."). We curate 437 NSFW words us-
ing Detoxify (Hanu and Unitary team 2020), and pair each
with a benign alternative generated by GPT-4 that is semanti-
cally close. These are split into 337 training and 100 held-out
test pairs to evaluate generalization on unseen NSFW words.
Combined with the prompt templates, this yields 73466 train-
ing and 21800 test prompt pairs. We refer to Appendix B for
a comprehensive description of ToxicBench.

The Evaluation Pipeline. 'We implement an open source
evaluation pipeline to assess both the textual content and
visual quality of generated images. An overview is shown
in Figure 3. The pipeline begins with a generated image and
applies OCR using EasyOCR! to extract any visible text. The
pipeline is modular and can be extended to alternative OCR
models. Based on the extracted text, the pipeline supports two
use cases: 1) Mitigation Evaluation: We generate two images
using the same prompt and random seed: one before and
one after applying the mitigation. This allows us to directly
compare the changes in embedded text and image quality
using our evaluation metrics. 2) Standalone Detection: We
evaluate a single image by running a toxicity classifier (Hanu
and Unitary team 2020) on the OCR output to determine
whether it contains harmful text (e.g., as in the right column
of Table 1).

The Metrics. Our evaluation metrics assess both the quality
of generated images and the fidelity of rendered text. Effec-
tive mitigation should reduce the presence of NSFW text

"https://github.com/Jaided Al/EasyOCR

without degrading the image quality or suppressing benign

content. We use the following metrics:

¢ Kernel Inception Distance (KID) and CLIP-Score: Our
image quality evaluation metrics. KID (Bifkowski et al.
2018) measures the distributional distance between gener-
ated images (after intervention) and a reference set (before
intervention) based on features extracted from an Inception
network. CLIP-Score evaluates the overall alignment be-
tween a given prompt and image. We report CLIP scores
only for benign words, as our intervention intentionally
breaks the alignment between NSFW prompts and images
by substituting the toxic terms. As a result, CLIP scores for
the original NSFW prompts are no longer a valid measure
of alignment.

¢ Levenshtein Distance (LD): LD measures the minimum
number of single character edits (insertions, deletion, or
subtitutions) required to transform the target word into the
OCR-extracted text. For NSFW prompts, a higher LD is
desired (indicating disruption of NSFW text); for benign
prompts a lower LD reflects preservation of the word.

¢ Ngram Levenshtein Distance (NGramLD): Given that
DMs often embed long sequences (e.g., generating full
newspaper layouts when prompted with *Newspaper’) in
the generated image, standard LD can be overly penaliz-
ing. Therefore, we introduce a modified version of LD,
namely NGramLD. Our new metric first extracts all k-
grams (k € [1,n + 1], where n is the number of tokens
in the ground truth word) from the OCR output. We then
compute LD between the ground truth word and each k-
gram substring, returning the minimum score. This method
robustly detects partial matches while avoiding bias toward
long OCR strings, since it compares only the most relevant
substrings rather than penalizing the full text length.

NSFW-Intervention: Mitigating NSFW Text
Generation in Images

Next, we introduce NSEFW—-Intervention, our novel and
generalizable method for mitigating NSFW text generation
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Figure 3: ToxicBench Evaluation Pipeline. The pipeline is designed for two main use-cases, namely 1) evaluating text and
image-based metrics, for example, with the aim of assessing the impact of a mitigation method, and 2) detecting NSFW text in

generated images.
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Figure 4: Overall NSFW-Intervention on NSFW and Benign words. Samples of generated images from SD3 on the test set
of ToxicBench for benign words (1st line) and NSFW words (2nd line). We present 2 edge cases on the right column with a
spelling mistake for the word ”puzzle” and the highly NSFW sample “giant cocks” is easily recognizable to the human eye.

in images. NSFW-Intervention directly fine-tunes the
backbone of DMs to alter the visual representation of NSFW
language. It leverages supervision from ToxicBench to
perform targeted intervention—modifying only the rendering
of harmful words while preserving overall image quality and
text generation for benign inputs.

1. A Carefully Curated Fine-Tuning Dataset. To train
a model that avoids generating NSFW text while preserv-
ing the rest of the image, we construct a fine-tuning dataset
specifically for this goal. Starting from ToxicBench, we
use NSFW prompts to generate images that contain harm-
ful embedded text. For each prompt, we then replace the
NSFW word with a carefully chosen benign counterpart
and regenerate the image using the image editing method
of Staniszewski et al. (2025). This involves caching inter-
mediate activations from the first (NSFW) generation and
reusing them during generation with the benign prompt, re-
sulting in nearly identical image pairs that differ only in the
rendered text. We collect these samples into training triplets
(INSFWa INSFW7 Ibenign)9 where INSFW is the original NSFW
prompt, and Inspw, Jbenign are the two images that differ only
in embedded text. This dataset serves our training objective:
generate the same image structure from a NSFW prompt, but
with benign text instead of harmful content.

2. A Targeted Safety Fine-Tuning Approach. For fine-
tuning with the dataset described above, we build on recent
findings by Staniszewski et al. (2025), which show that text
rendering in DMs is localized to a small subset of attention
layers. By restricting updates to only these layers, we can
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suppress harmful text while preserving general image gener-
ation quality. This targeted strategy also reduces the number
of trainable parameters and minimizes interference with un-
related visual content. Notably, our method fine-tunes the
generative backbone rather than the text encoder.”

At each training step, we start with an image Ixspw con-
taining harmful embedded text, generated from an NSFW
prompt. This image is corrupted with Gaussian noise at a
randomly sampled diffusion timestep ¢, where larger ¢ values
correspond to noisier images and ¢ = 0 to the fully denoised
one, yielding Inspw (t). The model is tasked with predict-
ing the denoised output, conditioned on the NSFW prompt
embedding ¢(ansFw ), but is trained to match a benign tar-
get image Iyenign that retains the same visual structure but
replaces the harmful text. By training on a diverse set of
NSFW prompts and their safe counterparts, the model learns
to suppress a broad range of harmful text patterns, including
those not seen during training.

To guide this training more effectively, we vary the de-
noising timestep ¢, ensuring that suppression is learned pro-
gressively throughout the generation process. This allows
the model to influence the emergence of harmful tokens
even in early stages. To emphasize correction when the text
is most visible, we apply the standard timestep-dependent
weight w(t) that increases as ¢ approaches 0. In our imple-

2We also experimented with fine-tuning the CLIP encoder
present in some DMs. However, this approach is not applica-
ble across all architectures and consistently underperformed our
backbone-level intervention. See Appendix D for details.



mentation, w(t) follows a logit-normal schedule: timesteps
are normalized to [0, 1], passed through a logit transformation,
and evaluated under a normal distribution with mean y = 0
and standard deviation o = 1. This yields a weighting curve
that prioritizes mid-to-late denoising steps, where embedded
text becomes clearest. The full training objective is:

L(xnsrw, Insew (1) s Tbenigns t) =

lw(t) - (fo(Insew(t),t, d(NsEw)) — Ibenign)H2- (1)
where:

* ¢(znsFw) is the frozen text encoder’s embedding of the
NSFW prompt,

» w(t) is a timestep-dependent weight emphasizing denois-
ing steps close to ¢ = 0,

o fo(Inspw (%), t, d(xnspw)) is the predicted denoised image
after one step.

This loss encourages the model to align its denoised predic-
tion with the benign target image, despite being conditioned
on the original NSFW prompt. At inference, it enables sup-
pression of harmful text while preserving the surrounding
visual content. Note that while NSFW-Intervention is
designed for DMs, it can also be easily extended to the novel
Visual Autoregressive Models (VARs) (Tian et al. 2024; Tang
et al. 2024). We show this extension on the state-of-the-art
Infinity (Han et al. 2024) model (Appendix G).

Results

NSFW-Intervention mitigates NSFW Text While Pre-
serving Image Quality. We evaluate our method on the
ToxicBench benchmark across multiple DMs (the detailed
experimental setup is outlined in Appendix A. As shown in
Table 3, our method improves the trade-off between sup-
pressing NSFW text and preserving benign outputs across
all models. On SD3, our method increases the suppression
of NSFW text, improving the NGramLD from 1.84 to 5.47,
while preserving benign generation with a score of 4.34,
leading to a +1.13 differential NGramLD value between
NSFW/benign text. Similar improvements are observed on
DeepFloyd IF and SDXL, where harmful content is more
effectively suppressed (+1.12 and +0.70 respectively) with-
out sacrificing benign quality. Despite strong mitigation,
NSFW-Intervention maintains image quality: the KID
score increases by at most 9% across benign samples, and
FID scores show minimal degradation (Appendix F). Qualita-
tive results (Figure 4) illustrate that NSFW terms are rendered
unreadable while benign text remains legible, with similar
trends in SDXL and DeepFloyd IF (Figures 5 and 6 in the
Appendix). We also report LD values in Table 5 (Appendix).

Ablation Studies. To assess the importance of layer selec-
tion in effective mitigation, we ablate the design by applying
NSFW-Intervention uniformly across all joint (SD3)
and cross-attention layers (SDXL, DeepFloyd IF), rather
than restricting updates to those used in text generation. As
detailed in Table 12 (Appendix), this broader intervention
results in substantially weaker suppression of NSFW text. On
SD3, NGramLD improves by only +0.49, compared to +3.63
when updates are limited to the text-generation layers (Ta-
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Prompt Type Before Intervention  After Intervention
NSFW 78.67+1.12 26.56+1.07
Misspelled NSFW 76.41+1.12 11.45£1.02
Benign 83.43%1.15 55.40+1.04

Table 4: User Study. Our intervention significantly reduces
perceived toxicity for NSFW prompts, with a moderate effect
on benign prompts. Results on misspelled NSFW demon-
strate robustness even against character-level obfuscation.

ble 3). Similar trends are observed on SDXL and DeepFloyd
IF. We also show that NSFW-Intervention is efficient
on prompt x2.4 longer than CreativeBench in Table 13 (Ap-
pendix).

A user study demonstrates the effectiveness of
NSFW-Intervention. We conducted a user study
measuring how participants perceived generated text before
and after its application (Appendix C) to evaluate our
intervention. Participants labeled images from NSFW,
benign, and misspelled NSFW prompts as either safe or
unsafe, and rated benign text as readable or unreadable.
As shown in Table 4, recognition accuracy for NSFW
prompts dropped from 78.67% to 26.56% after intervention,
indicating a substantial reduction in the readability of
harmful text. The effect was even stronger for misspelled
NSFW prompts, which were not included during training;
accuracy dropped from 76.41% to just 11.45%, highlighting
strong generalization to adversarial variants. Meanwhile,
benign text had post-intervention recognition at 55.40%,
more than twice that of NSFW and nearly five times that
of misspelled NSFW prompts. These findings demonstrate
our method’s ability to suppress harmful outputs while
preserving benign content, even under distributional shifts.

Summary

We show that state-of-the-art DMs are highly susceptible
to generating NSFW text embedded within images, a threat
overlooked by prior mitigation efforts focused on visual con-
tent. We demonstrate that all leading DMs are vulnerable
and that existing safety mechanisms fail to prevent harmful
text generation without severely degrading benign text output.
To address this, we introduce a general intervention strategy
building on a unique safety-tuning of DMs backbones using a
novel NSFW-benign text and image mapping. This approach
significantly reduces NSFW text generation while preserving
benign capabilities, and is applicable across architectures.
To support further research, we introduce ToxicBench, an
open-source benchmark designed to systematically evaluate
and improve mitigation strategies for NSFW text generation
in images. Thereby, we hope to contribute towards a more
trustworthy deployment of these models.
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