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Figure 5: Anonymization Result Examples. Row (A) contains some frames from the original ASL video
(taken from ASLLRP file Cory_2013-6-27_sc115, Utterance 22, meaning ‘If friends play Frisbee, I will join
them.’). Rows (B) and (C) show anonymization from different prompts: (B) a Superman in blue uniform is
making gestures (C) a man in CG style, blond hair, is making gestures.
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Figure 6: Ablation Study of Facial Expression Enhancement. The frames in Row (A) are taken from
ASLLRP file Cory_2013-6-27_sc114, Utterance 102. Row (B) is the result without the facial enhancement
module. Row (C) is the final result of our method.

4.3. Fine-tuning Facial Expression Model
State-of-the-art facial reenactment models are usu-
ally trained on large-scale speaking head datasets
such as Voxceleb (Nagrani et al., 2017). The
rich identity information contained in such datasets
makes it possible to generalize on face images in
the wild. However, the speaking head videos lack
linguistically important facial expressions. In con-
trast, the face images cropped from ASL videos
contain linguistic information, but lack diversity of
identities, which impacts the model’s ability to gen-
eralize. To address this, we propose to mix these
two datasets and apply a balance sampling strat-
egy in training in order to maintain the model’s gen-
eralization ability and enable generation of facial
expressions carrying linguistic meanings. Figure 4
shows example face images for this mixed dataset.
We fine-tune the pre-trained model from Zhao and
Zhang (2022) on this mixed dataset for 40 epochs.

4.4. Qualitative Evaluation
To our knowledge, this is the first instance of
text-guided sign language anonymization capa-
ble of generating an unlimited array of diverse

anonymized videos. Methods like Cartoonized
Anonymization (CA) (Tze et al., 2022b) cannot gen-
erate photorealistic results and rely on skeleton es-
timation for accurate anonymization. Methods that
can generate photorealistic results, e.g., AnonySign
(Saunders et al., 2021), SLA (Xia et al., 2022), and
Neural Sign Reenactor (NSR) (Tze et al., 2022a),
require accurate skeleton estimation or have very
limited choices of anonymization identites.
Our initial results are encouraging. Our method
can generate clear handshapes with high fidelity
to the original signer’s handshapes and hand/arm
movements. Most generated facial expressions
are good; further refinements to fully preserve sub-
tle linguistic expressions are underway. Effective-
ness for complete disguise of identity, transmis-
sion of linguistic content, and production of natural-
looking signing remains to be confirmed through
user studies, to be carried out soon. In the very
near future, we will also validate our results by
processing our anonymized videos through our in-
dependent system for sign recognition from video
(Zhou et al., 2024, under review), to confirm that
the anonymized versions are correctly recognized
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Figure 7: Ablation Study of Facial Expression Enhancement. The frames in (A) are taken from ASLLRP
file Cory_2013-6-27_sc107, Utterance 14. Row (B) shows the result without the facial enhancement
module. (C) shows the final result of our method.

as the originally produced sign. Figure 5 shows
that our method can produce computer-generated
signers with varying identities: Text prompts allow
for varying anonymized versions of ASL videos.
The results underscore the practical potential of
our approach. Video examples can be seen at
https://github.com/Jeffery9707/DiffSLVA2.
4.5. Quantitative Evaluation
We use an identity classifier (Schroff et al., 2015;
Cao et al., 2018) to check whether our method suc-
cessfully changes the identity of the original signer.
In particular, we calculate the cosine similarity be-
tween face embeddings of multiple images of the
same signer and of anonymized signers. See Ta-
ble 1. Cosine similarity close to 1 or 0 means the
faces are from the same person or an unrelated
person, respectively.

Original Anonymized
Signer A 0.7740 0.1273
Signer B 0.8917 0.0566
Signer C 0.8566 -0.0165

Table 1: Anonymization Analysis for the Face.
Each column contains the cosine similarity between
faces of the same signer and anonymized signers.

From the table, we can see that our anonymized
face has a cosine similarity close to 0 with the orig-
inal face. Therefore, our method has successfully
anonymized the signers to a unrelated identity.
4.6. Ablation Study
Our ablation study focused on the facial expression
enhancement module. Results are shown in Fig-
ures 6 & 7. Using this module significantly improves
preservation of linguistic meaning. (The examples
shown include topic and wh-question marking.)
The Stable Diffusion model does not do well with
accurate generation of varied facial expressions for
ASL anonymization. Instead of producing diverse

expressions, the model tends to replicate a uniform
expression across frames, resulting in loss of lin-
guistic information. This limitation highlights the
importance of applying facial expression enhance-
ment module for ASL video anonymization.

5. Conclusion and Discussion
We introduce DiffSLVA, a novel approach using
large-scale pre-trained diffusion models for text-
guided ASL video anonymization. Our approach
could be applied to various use cases. It could
enable signers to share sensitive information while
preserving privacy. It could enable anonymous
peer review for ASL-based academic submissions,
thereby ensuring unbiased academic review. It
could bring neutrality to multimodal ASL tools, e.g.,
for anonymized definitions for ASL dictionaries. Fur-
thermore, our approach could enhance neutrality
in interpreting scenarios in digital communications,
such as messaging, enabling maintenance of con-
fidentiality in ASL communications. The implemen-
tation of DiffSLVA could also increase participation
in video-based AI databases, enriching AI research
with diverse ASL data.
This approach does not address the possibility that
even anonymized signers could be recognized by
those who know them very well, based on signing
style. Furthermore, our current method has some
limitations. It may encounter challenges in cases
where the face is occluded by one or both hands
or where there is blurring due to rapid movements
in ASL videos. In addition, as is a known issue for
Stable Diffusion Models, artifacts of various types
sometimes appear in our anonymized videos. We
aim to address these issues in our future work. We
are also working on further refinements to improve
the facial transformation module. However, overall,
DiffSLVA shows substantial promise for anonymiza-
tion applications, which could offer invaluable tools
for the Deaf and Hard-of-Hearing communities.

https://github.com/Jeffery9707/DiffSLVA2
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