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Multi-modal Relevance Based Facial Animation
1. Introduction

The purpose of facial animation is to use information from different driving modalities
to generate highly natural and smooth facial animations. Facial animation technology has
strong practical significance and application value in scenarios such as human-computer
interaction and virtual reality. The current human-computer interaction is usually through
voice or text communication, but compared with the process of human-to-human
interaction, the experience it brings to people is completely different. In fact, facial
expressions, body movements, and tone of voice in human-to-human interaction play a
vital role in the interaction process. The same content will give people completely
different feelings through different facial expressions. At present, human-computer
interaction based on facial animation technology has been applied in many real-world
scenarios, such as artificial intelligence anchors and virtual customer service agents.

Figure 1. Schematic diagram of face animation generation

Face animation generation tasks usually require two types of input, namely reference
input and driving input, as shown in Figure 1. Among them, the reference input provides
information about the character, including the character's identity information, posture
information, expression information, etc.; the driving input provides the information we
want the character to animate. Our task is to refine the parts we want from the reference
input and the driving input. For reference input, we generally hope to extract identity
information and posture information of the character; for driving input, we hope to extract
expression information contained therein. For the case where the driving information is
video, we only need to extract the corresponding expression information since it
inherently contains in the driving input, but for driving modality with less information such
as text or speech, additional modules are required for information mapping. After that, we
need to fuse the extracted information and generate video results based on the fused
information.

Audio-driven facial animation generation can improve user experience in industries
such as film making, television and games. Since this task usually needs to be applied to
the scene of human interaction, it has extremely high requirements for the real-time and
quality of the results, and how to generate real, natural, non-mechanized results is still
under exploring.
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We mainly focus on one specific type of task in facial animation generation, i.e.
audio-driven facial animation where the driving input is a piece of audio and the reference
is a piece talking video. Current research in this field usually focus on how to optimize the
process of audio-to-expression mapping[38][40][45][50] or employ special designed
network to improve the quality of synthesized video[47-49]. In our research, we are going
to use a Transformer-based sequence generation model in the audio feature mapping
stage, so as to solve the shortcomings of the current sequence model in terms of
computational efficiency and long-term and short-term dependency extraction. In
addition, current face animation methods do not effectively use the information in the
reference video, while latter contains a lot of information about the speaking style of the
reference character. We explicitly study the correlation between the driving audio and the
facial expression features obtained from reference video through a 3D face reconstruction
process[12], so as to establish a mapping from the source audio to the expression more
in line with the reference speaker's style.

2. Literature Review

3D Face Model. The 3D Face Morphing Model (3DMM) was first proposed by Blanz
and Vetter at SIGGRAPH in 1999 [1]. They collected a large 3D scan face dataset and
employed optical flow to construct dense semantic correspondence of the original scan
data. They used PCA to establish a face parameterized model, which decouples the face
in the 3D scene into five types of representations, including shape (identity), expression,
texture, lighting, and posture. Through controlling different components of the input face
representation, the 3DMM model can generate fine-grained 3D face by controlling the
weight of the components. The contribution of 3DMM is that, first of all, it provides a
controllable face generation model, we can achieve fine-grained generation by controlling
the different components of the parameters; in addition, it provides a decoupled face
representation, while this decoupling representation is more maneuverable; finally, it
provides a paradigm for constructing 3D face models, which has a profound impact on
subsequent research including methods based on traditional methods and methods
based on deep learning. [2] first proposed to use a encoder-decoder structure to model
the geometric structure of a human face, where the encoder projects a 3D face onto a 2D
image, and the decoder fits a classic face model. This allows the decoupling of shape
changes caused by identity and expression. Bagautdinov et al. [3] introduced a VAE-
based structure to represent global and local shape changes in different layers of the
network, and then simulate different levels of details of the facial geometry. In their work,
the 3D geometric structure is represented by using a two-dimensional mapping and
convolved in the image dimension. This work can represent highly detailed geometric
structure information in the hidden space. Furthermore, Lombardi et al. [4] proposed to
jointly encode changes in appearance and geometry, so that highly detailed facial
rendering can be performed from a new perspective. Ranjan et al. [5] proposed a CoMA
model based on the autoencoder architecture. This is the first model that directly
convolves on 3D mesh to model the geometric structure of the face, allowing very
concise representation of facial geometry. Li et al. [6] proposed FLAME head model
based on a 4D face scan dataset, which can combine jaw movement and linear
expression blendshapes to provide nonlinear control on facial expressions. Thomas et al.
[7] proposed a new strategy and modeling technique for face registration, which
considers symmetry, multi-scale and spatially varying details, and can be applied to
neutral faces and faces expression. In addition, they released an open source software
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framework for registration and model building. Based on the framework, they released a
new version of Basel face model (BFM17), which broadened the age distribution of the
original model and added an additional facial expressions model. In view of its powerful
expressive ability and stability, BFM17 has gradually become the priority for current 3D
face models. Egger et al. [8] summarized the development of 3D face models in 20 years,
and reviewed the establishment of 3D face models and the challenges of applying these
models (including capture, modeling, image formation and image analysis). They
compared different 3D face models and provide suggestions for future research methods
of this field.

In addition to 3D face model itself, the research on the application of the 3D face
model is also a very active topic. Among them, 3D face reconstruction is a research
direction that develops quite rapidly. 3D face reconstruction refers to obtaining a 3D face
representation of the person from a face image or a sequence of face images. Since 3D
faces are highly manipulable, we can edit 3D faces to change certain attributes. After
processing with neural rendering technology, we can achieve the purpose of editing the
characters in 2D images, thus avoiding various problems of directly editing 2D faces.

Tuan et al. [9] proposed a regression model of 3DMM CNN to regress 3D face shape
and texture parameters from images. In addition to focusing on the regression of face
shape, ExpNet[10] and FacePoseNet[11] are designed separately The network is used to
regress the expression and pose parameters of the 3D face. Deng et al. [12] proposed an
accurate 3D face reconstruction method based on weakly supervised learning. They
proposed using image loss and perception loss in the reconstruction stage, and can
regress the coefficients of all 3D faces at once. In addition, their model can be well
adapted to the presence of facial occlusion and multiple pictures of a single person. In
their results, the result based on multiple pictures is better than that of a single picture.
[13] summarized the development process of 3D face reconstruction technology by 2020,
and put forward a prospect for the future of 3D face reconstruction technology.

Transformers.Transformer [17] is one type of neural network which mainly based on
self-attention mechanism. It was originally proposed in the field of NLP and used to solve
the problem of computational efficiency and long-term dependence of traditional
sequence models such as LSTM and GRU. Since the day it was proposed, Transformer
has shined in the field of NLP, surpassed many state of the art results at that time in
multiple tasks, and proved the rationality of its architecture. The follow-up work is
basically based on the original Transformer architecture. Among them, BERT [18] pre-
trained a Transformer using self-supervised methods on unlabeled text data. The text
features obtained by the Transformer have achieved better results than traditional
Word2Vec in various tasks. Although BERT is effective, but because the model is too
large, and requires too many hardware resources, so it is not suitable for many
lightweight scenarios. In view of the high time complexity and excessive memory usage of
the original Transformer, Zhou et al. [19] proposed a new Informer architecture. The
ProbSparse self-attention mechanism proposed by this architecture is less time-complex
than the original self-attentionr. In addition, it also proposed a distillation mechanism to
shorten the length of the self-attention sequence, thereby reducing the memory
consumption of the architecture. Finally, they proposed to predict only once instead of
the original step-by-step prediction, which allows the predicted results to be obtained in
linear time.

While Transformer is hot in the NLP field, it has also caused CV scholars to think
about Transformer. Dosovitskiy et al. [20] first proposed a Transformer-based image
classification model, ViT, which novelly regarded image as a sequence of patches, and
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retained the original structural information of the image by indexing each patch thus
construct a pseudo-sequence. In addition, the patch-based image sequence contains
less information, which circumvents the problem of excessive memory consumption of
Transformer to a certain extent. ViT retains the original NLP Transformer's architectural
design as much as possible, and entirely based on attention mechanism. ViT has been
trained and tested on multiple image classification datasets. The results show that it has
achieved better classification results in scenarios with large amounts of data. Even when
the amount of data is small, it can achieve a good image classification result compared
with other models. Compared with the way that completely abandons CNN in ViT, DETR
[21] seeks a compromise. For the object detection task, DETR first uses CNN to obtain
the feature sequence of the image. Since the object detection task does not require
ordered inputs, so the feature sequence obtained by CNN can directly input into a
Transformer to predict the category and coordinates of the object, which is more efficient
and convenient than the traditional methods of setting anchors. Chen et al. [22] proposed
a Transformer for general vision problems, namely IPT. The main idea of ​​IPT is to use
the strong expressive ability of Transformer model, and use multi-head and multi-tail
learning on a large-scale corpus, then draw the idea of contrastive learning to fine-tune
the model on different tasks. IPT has achieved better results than current best methods
on different underlying CV tasks (such as image super-resolution, denoising, etc.). Swin
Transformer [23] as the latest Transformer model, has achieved higher accuracy on image
classification problems, at the same time the speed is close to CNN methods. Swin
Transformer draws on the idea of hierarchy and local connection in CNN, achieves better
prediction accuracy by constructing a hierarchical Transformer and focus on single
window through a sliding window, thereby reducing the overall amount of calculation.

In addition to these pseudo-sequence problems that divide images into patches,
there are also some CV tasks dealing with image sequences. These tasks are more in line
with the characteristics of Transformer itself, and good results have been achieved on
some tasks. Liu [24] et al. proposed ConvTransformer architecture and used it to solve
the video prediction problem, that is, predicting the intermediate or subsequent frames
based on the existing video input. Its characteristic is to replace the 1D tensor input in
traditional Transformer with a 3D tensor, and design a 3D tensor attention calculation
method based on convolution. So that the Transformer architecture can be adapted to
the problem of image sequences, and it can achieve quite realistic results in the
prediction of intermediate frames and the prediction of subsequent frames. In addition to
the single-modality problem in CV field, Transformer is currently also used to solve cross-
modal or multi-modal problems in CV fields. Zheng et al. [25] used Transformer to solve
visual question answering (VQA) task. They proposed to use three Transformers to model
the correlation in text modality, image modality (using object detection skeletons), and
cross-modality. These three Transformers allow the model to capture the high-order
relationship between the inputs, so as to achieve the purpose of expressing spatial
alignment. Inspired by the information retrieval model, they also used a relevance
modeling method based on text entities and visual entities. It turns out the combination of
entity-based and cross-modal relevance perform better than other methods. Similarly, Li
et al. [26] used a cross-modal Transformer to model the correlation of different modality
inputs in the task of audio-driven 3D dance generation. Their main contribution is that
they labeled the AIST dataset, used optical flow method to establish dense semantic
correspondence of the dataset, and used it as representation of motion feature.
Experiments have proved that dance movements generated based on the cross-modal
Transformer can not only make every frame movements more realistic, and achieve a
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higher continuity in the overall video. Han et al. [27] summarized the progress of visual
Transformer, and concluded several success factors of the visual Transformer and the
future direction.

Facial Animation. Face animation refers to the generation of video of the target
person speaking under the conditions of one or more pictures of the target person and
input of one or more driving modalities. The resulting video contains information come
from driving modality(speaking content) and also the information of the target person
(identity of the speaker, speaking style, etc.). According to the driving modalities, the task
of face animation can be divided into (1) video-driven face animation[31-37]; (2) audio-
driven face animation. According to face representations used, tasks can be divided into
1) latent vector representation; (2) facial landmark representation; (3) 3D face
representation. Due to the fact that different driving modalities will lead to totally different
problems that need to be solved. Here, we only list the related work that is closest to our
task, that is, researches of audio-driven facial animation.

The goal of audio-driven facial animation is to generate a video result that conforms
to the audio content of the driving input. A key problem that needs to be solved in this
task is the alignment of audio to facial expression space. Considerations include:
character identity preservation, audio-visual synchronization, natural movement, etc.
Audio-driven face animation can be divided into methods based on latent vector
representation, facial landmarks and 3D face according to the difference of intermediate
face representation. Here we will discuss them separately.

The method based on latent vector uses latent vector as the representation of facial
expressions, and controls the accuracy of the speech-to-face expression mapping
through the loss function of image result, without the need to generate a visual
intermediate facial representation. The advantage of these methods is that end-to-end
training strategy can be used, and the demand for computing resources is relatively small.
Jamaludin et al. [38] first proposed a facial animation generation network based on a
encoder-decoder structure. They used two sub-networks to extract the expression
feature of the audio and the identity feature of the face in one picture, and then obtained
a video result through the decoder. It belongs to the early exploratory work of face
animation generation based on deep learning. Due to its simple architecture and no
additional control conditions, the generated result suffer from problems such as identity
leakage, low video resolution and unnatural smoothness, etc. Wiles et al. [40] proposed
X2Face network. By learning an intermediate representation of the embedded face, the
network effectively separates the information of the character’s identity, expression and
head posture, thereby training the network in several stages. The problem of this model is
the instability of face embedding and the generation network are relatively simple,besides,
the results of their model are unstable. Vougioukas et al. [42] proposed to use a frame
discriminator and a sequence discriminator in the generation stage to solve the problem
of unsmoothness in generated video. On the one hand, they ensure the quality of the
generated results, and on the other hand, ensure the stability of the generated video
results.

The method based on facial landmarks first considers mapping from audio to
accurate face landmarks, and then uses the image-to-image translation network to
generate photo-realistic pictures. The method using facial landmarks can add loss
constraints on facial landmarks, which can alleviates the stability problems of methods
based on latent vectors due to end-to-end training to some extent. Suwajanakorn et al.
[39] proposed a single person-oriented face animation method. They used a large number
of Obama speech videos to train their speech-to-lip-landmarks network and rendering
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network, so as to be able to generate very photorealistic results for single person. Since
only single character is used in the training data, their network generalization ability is
poor, and the reproducibility is not high. Sefik et al. [41] proposed a network to map audio
to the movement of facial landmarks. Their method can generate better lip
synchronization results on standard face, but because only the landmarks of the standard
face is generated without considering the difference in landmarks of different people, so
the practical value of their work is low. Zhang et al. [43,44] proposed the APB2Face and
APB2FaceV2 networks. The former uses additional posture and blink coding, and only
extracts the expression feature from the audio. The former has achieved good results on
their self-built dataset and can generate natural blink results; the latter proposed an
adaptive convolution module based on the former architecture to fuse audio features, and
used a lightweight network structure to achieve real-time face animation. Zhou et al. [45]
proposed a novel facial animation generation network, makeittalk, based on the
intermediate facial landmarks. In their audio processing stage, the audio decoupling
method was used to divide the audio into identity and content parts to control different
feature levels respectively. Their method can generate natural head and lip movement,
but the problem is that their head movement is trained based on a large video dataset of
a single person, so there exists problems such as fixed and mechanical movement
pattern. Yu et al. [46] proposed a facial animation method based on multi-modal driving
input , that is, text and speech co-drive pattern to generate landmark movement of the
standard face, then use the de-standardization method to convert the standard face to
specific face, and finally generate the resulting video through a generation network based
on the face sketch. Prajwal et al. [47] used masks of lower half of the face on the original
video frame, and used a pre-trained lip-reading discriminator network to ensure that
better lips are generated, because the network only focuses on the generation of the
lower half of the face, Their proposed network can generate very precise lip movements.

The 3D face-based methods first considers how to obtain accurate facial expression
parameters in 3D space from audio. According to the types of final result, it can be
divided into directly generating 4D mesh results or using rendering methods to obtain 2D
video results. Karras et al. [48] proposed a low-latency audio-driven facial animation
generation method based on face meshes. Their method directly learns the mapping from
audio waveforms to 3D face mesh vertices, and uses a low-dimensional vector to
represent expression changes that cannot be learned by audio. Cudeiro et al. [49]
proposed the VOCA network to learn the mapping of audio to 3D face vertex
transformation, which can control the difference in speaking style through additional input.
The 3D face model in their work is FLAME[6], and released an open source dataset of 4D
face scans. The main problem with VOCA is that the original model is only trained on 12
speakers, which can only be tested on the template characters precedented during
training, thus limiting the scope of application of the model. Song et al. [50] proposed a
3DMM-based audio-driven facial animation model. They used a preprocessing network to
extract audio content features, and then used a mapping network to map the audio to the
expression space of 3DMM. After obtaining the recombined features, Rasterization and
cropping are used to obtain an image of the lip area, then a neural rendering network is
trained to obtain a refined lip result, final video is obtained after stitching with the original
image. Their method can well cope with large pose changes. Yi et al. [51] innovatively
proposed to study the correlation between audio and posture changes, and used neural
networks to establish their mapping. In addition, in view of the weak generalization ability
of current neural rendering networks, they refer to memory mechanism and proposes a
memory network to retain speaker information during training, so as to speed up and
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optimize the inference process through the calculation of speaker similarity during testing.
Similarly, the AudioDVP proposed by Wen et al. [52] is very similar in network structure to
[51]. The difference is that they do not consider the relationship between audio and head
pose, and only calculate the reconstruction loss of the lower half of the face during the
rendering process. Since the head pose is obtained from the original frame, the lower half
of the generated face can be pasted back to the original image to ensure sufficient
authenticity. The problem with AudioDVP is that the neural rendering module requires a
long speaking video for fine-tuning during testing, so real-time rendering cannot be
achieved. Richard et al. [53] proposed a cross-modal 3D facial animation model MeshTalk.
They proposed a cross-modal loss in the classification hidden space of face animation,
which combines audio-related and audio-unrelated parts separately, thereby generating
more accurate face mesh animation results. MeshTalk has some versatility problems,
including a certain delay in audio and video. In addition, the model cannot achieve real-
time performance on some hardware with low computing power.

3. Methods

Figure 2. framework of our proposed method
The framework of our proposed method is showed in Figure 2. and the technology

roadmap of our proposed multi-modal relevance based facial animation method is
showed in Figure 3. For a given reference video and driving audio, we first separate the
audio in the reference video, and extract frames of the reference video. For each
reference video frame, we use 3D reconstruction method to obtain the reconstruction
coefficients and divide them into expression and other features. For the driving audio and
the reference audio extracted from the reference video, the single-modal correlation
modeling is performed to obtain the relevant speech embedding representation, then the
multi-modal correlation calculation is performed among driving audio feature, reference
audio feature and reconstructed expression coefficients of reference video. After that, the
predicted expression coefficient is combined with other coefficients of reference frames.
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Finally, the neural rendering method is used to obtain the predicted 2D video frame, and
the video frames are spliced to obtain the predicted video result. There are three key
components in our proposed method, which we will explain in detail below.

Figure 3. technology roadmap of our proposed method
(1) Speech-to-expression mapping based on multi-modal correlation
In the task of audio-driven facial animation generation, how to align the audio and

expression space is the most important part. Current sequence model used in this
mapping stage has insufficient computational efficiency and problems in short-term and
long-term dependency extraction, which leads to unsmoothness in generated video. We
will study the use of a Transformer-based sequence generation model in the audio feature
extraction stage to solve the above shortcomings. In addition, the current face animation
method does not effectively use the information in the reference video, while the latter
contains a lot of information about the speaking style of the reference character. We
explicitly study the relationship between the modal characteristics of the driving audio
and the reference video, so as to establish a mapping from the source audio to the
expression that is more in line with the speaker's style.

(2) Decoupling of face attributes based on 3DMM
3D face has better transformation characteristics than 2D face representation (such

as facial landmarks), such as better control of attributes such as lighting, expression, and
posture. In addition, the 3D Face Morphing Model (3DMM) provides a decoupled
representation space for the face, which provides a better intermediate representation for
our sequence generation problem. Since we usually do not modify the identity
component of the 3D face in the reference video, the face animation generation task
based on the 3D face can often provide a better identity preserving effect. We will use
3DMM to model the facial features in the reference video. On the one hand, we will
explicitly decouple facial expression features from other features to provide a basis for
the correlation modeling in (1). On the other hand, we have established an editable space
which provides stronger operability.

(3) Photorealistic 2D image generation based on neural rendering
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Neural rendering refers to a technology that uses deep neural networks for image or
video generation under conditions that allow explicit or implicit control of the attributes of
the 3D scene (such as lighting, camera parameters, pose, geometric structure, etc.). In
our task, this technique is used to generate visualized 2D results.

Limited by the current expressive capabilities of 3D face models and the demand for
high-quality rendering, there is still no way to directly obtain realistic 2D images based on
3D face parameters. Most of the existing models are based on existing rendering
methods to get a coarse result. After that, the neural network is used to optimize the
coarse result to obtain a photorealistic 2D face image. We will use neural rendering to
optimize the preliminary results to generate photo-realistic images.

4. Results

4.1 Dataset
In our work, we need audio-visual synchronization training data due to the

requirements to generate photorealistic video results. Furthermore, since we choose 3D
face as the intermediate representation, we need audio and corresponding 3D face
ground truth. At present, some work directly based on 4D talking videos for training, but
because the amount of data in these datasets is often small, and many of them are not
open source. Similar to [51], we consider using a large audio-visual corpus LRW. LRW
contains 500,000 2D speaking videos with more than 1,000 identities. We first use a 3D
face reconstruction method[12] to obtain the 3D face representation of the person in the
2D video, and use it as the 3D ground truth, that is, use the self-supervised method for
training.

4.2 Evaluation Methods
Quantitative evaluation: To evaluate our method, we consider using a audio-video

synchronisation network[54] to determine the synchronisation between mouth motion and
speech in our generated video. As for the effectiveness of our Transformer model, we
plan to visualize the attention value as the correlation between frames. Furthermore, to
evaluate the fidelity of our generated video frames. We consider calculating SSIM and FID
scores between generated results of competing methods and the ground truth.

Qualitative evaluation: Since photorealism and the naturalism are hard to evaluate
quantitatively, we are going to conduct a user study by questionnaire to evaluate our
results qualitatively. We plan to supply generated videos last for 4-5 seconds by
makeittalk[45], AudioDVP[52] and our method with the same speaking content. The
respondents will be asked to choose the best results considering 1) photorealism of the
video, 2) naturalism of the video and 3) audio-visual synchronisation respectively.

5. Conclusion

In our research, we are going to use a Transformer-based sequence generation
model in the audio feature mapping stage, so as to solve the shortcomings of the current
sequence model in terms of computational efficiency and long-term and short-term
dependency extraction. In addition, current face animation methods do not effectively use
the information in the reference video, while latter contains a lot of information about the
speaking style of the reference character. We explicitly study the correlation between the
driving audio and the facial expression features obtained from reference video through a
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3D face reconstruction process[12], so as to establish a mapping from the source audio
to the expression more in line with the reference speaker's style.

There are some weaknesses of our proposed method. First, it is still uncertain how
much influence the attention mechanism will affect our results. In theory, it will increase
the smoothness of our generated video but may have an impact on the accuracy of facial
expression in each frame, besides, how to explain the function of attention mechanism in
our task still need exploring, since it is not intuitive to directly visualize attention value
while ignoring the intrinsic structure of image.

Timetable

Task Name Start Finished Duration
literature reading 2021-05-01 2021-06-01 30 days
determine methods 2021-06-01 2021-06-15 15 days
write code and conduct experiments 2021-06-15 2021-08-01 45 days
write dissertation and revision 2021-08-01 2021-08-25 25 days
submission 2021-08-25 2021-09-01 7 days
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Appendix

Answers for comments of presentation

Q:Your presentation doesn't detail the source of your datasets. Are you going to generate
these yourself?

In our work, we need audio-visual synchronization training data due to the requirements to
generate photorealistic and lip-face synchronized results. Furthermore, since we choose 3D face as
the intermediate representation, we need audio and corresponding 3D face ground truth. At present,
some work directly based on 4D talking videos for training, but because the amount of data(videos)
in these datasets is often small, and many of them are not open source. We consider using a large
audio-visual corpus LRW which contains 500,000 2D speaking videos with more than 1,000
identities. We first use a 3D face reconstruction method to obtain the 3D face representation of the
person in the 2D video, and use it as the 3D ground truth, that is, use the self-supervised method for
training. As for the LRW dataset, I already have downloaded it and done some preprocessing
job.

Q:Also the resources needed to develop these is quite considerable - do you have access to
sufficiently powerful processing power. UWTSD may not?

Yes, actually the method we proposed is not implemented in an end-to-end manner, that is to
say we will train our network separately, which does not require not too many computational
resources. The training and evaluation process can be conducted in my own laptop. So it's not a big
problem.

Q:How are you going to assess the quality of your results?
As mentioned in section 4.2, we will evaluate the results of our methods both from

quantitatively and qualitatively. For quantitatively evaluation, we consider from two perspectives,
namely, audio-lip synchronisation which can be tested through existing researches and quality of
image, which can also be tested through some existing evaluation methods. For qualitatively
evaluation, we consider to conduct a user study online or offline, which will compare our generated
videos with other state of the art methods considering several factors.
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APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted
ethically. A researcher may not be covered by the University’s insurance if ethical
approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work
undertaken on a systematic basis in order to increase the stock of knowledge, including
knowledge of man, culture and society, and the use of this stock of knowledge to devise new
applications”. As such this covers activities undertaken by members of staff, postgraduate
research students, and both taught postgraduate and undergraduate students working on
dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance
studies, testing within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity.
Please see Checklist for details of process for different categories of application.

Delete the Guidance Notes at the end of the form BEFORE submitting your application

SECTION A: About You (Principal Researcher)

1 Full Name: Yizhen Ma

2 Tick all boxes which apply: Member of staff: ☐ Honorary research
fellow: ☐

3 Undergraduate Student ☐ Taught Postgraduate
Student ☐ Postgraduate

Research Student ☒

4 Institute/Academic
Discipline/Centre:

University of Wales Trinity Saint David

5 Campus: Swansea

6 E-mail address: 2006703@student.uwtsd.ac.uk

7 Contact Telephone Number: +86 18105565949

For students:
8 Student Number: 2006703

9
Programme of Study:

MSc Software Engineering (Web Development) - Swansea
(September - Full Time)

10
Director of Studies/Supervisor:

Gordon Dickers
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SECTION B: Approval for Research Activity

1 Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate
approval process for different levels of research by different
categories of individual)

YES ☒ NO ☐

Date
2 If Yes, please indicate source of

approval (and date where known):
Approval in principle must be
obtained from the relevant source
prior to seeking ethical approval

Research Degrees Committee ☒
3 Institute Research Committee ☐
4 Other (write in) ☐

SECTION C: Internal and External Ethical Guidance Materials

Please list the core ethical guidance documents that have been referred to during the completion of
this form (including any discipline-specific codes of research ethics, and also any specific ethical
guidance relating to the proposed methodology). Please tick to confirm that your research proposal
adheres to these codes and guidelines.

1 UWTSD Research Ethics & Integrity Code of Practice ☐

2
UWTSD Research Data Management Policy

☐

3 ☐

SECTION D: External Collaborative Research Activity

1 Does the research activity involve collaborators outside of the
University? YES ☐ NO ☒

2 If Yes, please provide the name of the external organisation and name and contact details for the
main contact person and confirmation this person has consented to their personal data being
shared.as part of this collaboration.

3 Institution

4 Contact person name

5 Contact person e-mail address

6 Has this individual consented to sharing their details on this
form? YES ☐ NO ☐

7 Are you in receipt of a KESS scholarship? YES ☐ NO ☐
8 Is your research externally funded YES ☐ NO ☐
9 Are you specifically employed to

undertake this research in either a
paid or voluntary capacity?

Voluntary YES ☐ NO ☐
10 Employed YES ☐ NO ☐
11 Is the research being undertaken

within an existing UWTSD Athrofa
Professional Learning Partnership
(APLP)

If YES then the
permission question
below does not need
to be answered.

YES ☐ NO ☐

12 Permission to undertake the
research has been provided by the

(If YES attach copy)
If NO the application YES ☐ NO ☐

file:///C:/Users/c.lohmann-hancock/AppData/Local/Microsoft/Windows/INetCache/REICoP-17-20-v3-Final.pdf
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partner organisation cannot continue

Where research activity is carried out in collaboration with an external organisation

13 Does this organisation have its own ethics approval system? YES ☐ NO ☐
14

If Yes, please attach a copy of any final approval (or interim approval) from the organisation

SECTION E: Details of Research Activity

1 Indicative title: Multi-Modal Relevance Based Facial Animation

2 Proposed start date: May 2021 Proposed end date: Sep. 2021

3 Introduction to the Research (maximum 300 words)
Ensure that you write for a Non-Specialist Audience when outlining your response to the three
points below:

 Purpose of Research Activity
 Proposed Research Question
 Aims of Research Activity
 Objectives of Research Activity

Demonstrate, briefly, how Existing Research has informed the proposed activity and explain

 What the research activity will add to the body of knowledge
 How it addresses an area of importance.

4 Purpose of Research Activity
1. Propose a new deep learning method for facial animation generation task to improve the quality of previous
methods
2. Introducing a novel structure and a new strategy which make full use of the input data.

(this box should expand as you type)

5 Research Question
1. How to improve the video smoothness in facial animation task?
2. How to make full use the correlation between inputs to improve the audio-visual synchronization in result
videos?

(this box should expand as you type)

6 Aims of Research Activity
1) Evaluating the impact of proposed architecture on results regards to smoothness and naturalism.
2) Assessing the effect of multi-modal correlation strategy in improving audio-visual synchronization

(this box should expand as you type)

7 Objectives of Research Activity
1) To explore the relevance between speech and facial expression
2) To explore how attention mechansim improve the performance in the scope of facial animation
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(this box should expand as you type)

8 Proposed methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity, making it clear
what specific techniques may be used. If methods other than those listed in this section are deemed
appropriate later, additional ethical approval for those methods will be needed.

9 For data collection, we won’t collect any data by ourselves. We will apply for public available talking
video dataset and request permission from the organization for using their data in our experiments.

For more technical details, we use several methods to process our data.
(1) Deep sequence model
Due to the shortcomings of the traditional sequence model in terms of computational efficiency and
long-term dependency extraction, the resulting video is not smooth. We consider using a transformer-
based sequence generation model in the audio feature extraction stage to solve the above
shortcomings.

(2) 3D morphable models to represent human face
3D face has better transformation characteristics than a 2D face representation (such as face
landmarks), such as better control of attributes like lighting, expression, and posture. In addition, 3D
morphable models provides a disentangled representation space for human faces, which provides a
better result space to our sequence generation problem.

(3) Neural rendering technology
Neural rendering refers to a technology that uses deep neural networks for image or video generation
under conditions that allow explicit or implicit control of the attributes of the 3D scene (such as lighting,
camera parameters, pose, geometric structure, etc.). In our task, this technique is used for
visualization.

(this box should expand as you type)

10 Location of research activity
Identify all locations where research activity will take place.

11

(this box should expand as you type)

12 Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical
considerations are complied with and that the relevant permissions are sought. Specify any local
guidelines (e.g. from local professional associations/learned societies/universities) that exist and
whether these involve any ethical stipulations beyond those usual in the UK (provide details of any
licenses or permissions required). Also specify whether there are any specific ethical issues raised by
the local context in which the research activity is taking place, for example, particular cultural and/or
legal sensitivities or vulnerabilities of participants.

13 Wuhan China

(this box should expand as you type)

14 Use of documentation not in the public domain: Are any documents NOT NO ☒
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publicly available? YES ☐
15 If Yes, please provide details here of how you will gain access to specific documentation that is not

in the public domain and that this is in accordance with prevailing data protection law of the country
in question and England and Wales.

(this box should expand as you type)

SECTION F: Scope of Research Activity
1 Will the research activity include:

YES NO
2 Use of a questionnaire or similar research instrument? ☒ ☐
3 Use of interviews? ☐ ☒
4 Use of diaries? ☐ ☒
5 Participant observation with their knowledge? ☐ ☒
6 Participant observation without their knowledge? ☒ ☐
7 Use of video or audio recording? ☐ ☒
8 Access to personal or confidential information without the participants’ specific

consent? ☐ ☒
9 Administration of any questions, test stimuli, presentation that may be

experienced as physically, mentally or emotionally harmful / offensive? ☐ ☒
10 Performance of any acts which may cause embarrassment or affect self-esteem? ☐ ☒
11 Investigation of participants involved in illegal activities? ☐ ☒
12 Use of procedures that involve deception? ☐ ☒
13 Administration of any substance, agent or placebo? ☐ ☒
14 Working with live vertebrate animals? ☐ ☒
15 Other primary data collection methods, please explain in this box

For example, ‘focus groups’. Please indicate the type of data collection method(s)
in this box and tick the accompany box.

☐ ☐
16 Details of any other primary data collection method:

We will apply for public available dataset with the institution’s permission

(this box should expand as you type)
If NO to every question, then the research activity is (ethically) low risk and may be exempt from
some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval
has been obtained.

SECTION G: Intended Participants

1 Who are the intended participants:
YES NO
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2 Students or staff at the University? ☐ ☒
3 Adults (over the age of 18 and competent to give consent)? ☒ ☐
4 Vulnerable adults? ☐ ☒
5 Children and Young People under the age of 18? (Consent from Parent, Carer or

Guardian will be required) ☐ ☒
6 Prisoners? ☐ ☒
7 Young offenders? ☐ ☒
8 Those who could be considered to have a particularly dependent relationship with

the investigator or a gatekeeper? ☐ ☒
9 People engaged in illegal activities? ☐ ☒
10 Others (please identify specifically any group who may be unable to give consent)

please indicate here and tick the appropriate box.

☐ ☐11 Other – please indicate here:

(this box should expand as you type)

12 Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and
how will they be recruited?

13 How many participants are
expected? Maximum of 50

(this box should expand as you type)
14

Who will the participants be? Adults, students will be better.

(this box should expand as you type)
15 How will you identify the

participants? We will ask them to register using university email.
(this box should expand as you type)

16 Information for participants:
YES NO N/A

17 Will you describe the main research procedures to participants in
advance, so that they are informed about what to expect? ☒ ☐ ☐

18 Will you tell participants that their participation is voluntary? ☒ ☐ ☐
19 Will you obtain written consent for participation? ☒ ☐ ☐
20 Will you explain to participants that refusal to participate in the

research will not affect their treatment or education (if relevant)? ☒ ☐ ☐
21 If the research is observational, will you ask participants for their

consent to being observed? ☒ ☐ ☐
22 Will you tell participants that they may withdraw from the research at

any time and for any reason? ☒ ☐ ☐
23 With questionnaires, will you give participants the option of omitting

questions they do not want to answer? ☒ ☐ ☐
24 Will you tell participants that their data will be treated with full

confidentiality and that, if published, it will not be identifiable as theirs? ☒ ☐ ☐
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25 Will you debrief participants at the end of their participation, in a way
appropriate to the type of research undertaken? ☒ ☐ ☐

26 If NO to any of above questions, please give an explanation
27

(this box should expand as you type)

28 Information for participants:
YES NO N/A

29 Will participants be paid? ☐ ☒ ☐
30 Is specialist electrical or other equipment to be used with participants? ☐ ☒ ☐
31 Are there any financial or other interests to the investigator or

University arising from this study? ☐ ☒ ☐
32 Will the research activity involve deliberately misleading participants in

any way, or the partial or full concealment of the specific study aims? ☐ ☒ ☐
33 If YES to any question, please provide full details
34

(this box should expand as you type)

SECTION H: Anticipated Risks
1 Outline any anticipated risks that may adversely affect any of the participants, the

researchers and/or the University, and the steps that will be taken to address them.

If you have completed a full risk assessment (for example as required by a laboratory, or external
research collaborator) you may append that to this form.

2 Full risk assessment completed and appended? Yes ☐
No ☒

3 Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data,
sensitive organisational information

4 Risk to Participant:
emotional distress

(this box should expand as you type)

How will you mitigate the Risk to Participant
After making a certain amount of choices, we
will provide a break

(this box should expand as you type)
5 If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity,

drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give
details of the procedures to deal with these issues, including any support/advice (e.g. helpline
numbers) to be offered to participants. Note that where applicable, consent procedures should
make it clear that if something potentially or actually illegal is discovered in the course of a project,
it may need to be disclosed to the proper authorities

(this box should expand as you type)
6 Risks to investigator

For example: personal safety, physical harm, emotional distress, risk of accusation of
harm/impropriety, conflict of interest
Risk to Investigator: How will you mitigate the Risk to Investigator:
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emotional distress

(this box should expand as you type)

After making a certain amount of choices, we
will provide a break

(this box should expand as you type)
7 University/institutional risks

For example: adverse publicity, financial loss, data protection
Risk to University:
data protection

(this box should expand as you type)

How will you mitigate the Risk to University:
All data will be kept in password protected cloud
storage on the University Office 365 system
which will not be shared.

(this box should expand as you type)

8 Disclosure and Barring Service
9 If the research activity involves children or vulnerable adults, a Disclosure

and Barring Service (DBS) certificate must be obtained before any
contact with such participants.

YES NO N/A

10 Does your research require you to hold a current DBS Certificate? ☐ ☒ ☐

SECTION I: Feedback, Consent and Confidentiality
1 Feedback

What de-briefing and feedback will be provided to participants, how will this be done and when?

set up an email address that they will be able to contact for further details or results.

(this box should expand as you type)
2 Informed consent

Describe the arrangements to inform potential participants, before providing consent, of what is
involved in participating. Describe the arrangements for participants to provide full consent before
data collection begins. If gaining consent in this way is inappropriate, explain how consent will be
obtained and recorded in accordance with prevailing data protection legislation.

We will have a screen before the questions start that acts as a consent form, informing participants
that by clicking on the NEXT button they are providing consent.

(this box should expand as you type)
3 Confidentiality / Anonymity

Set out how anonymity of participants and confidentiality will be ensured in any outputs. If
anonymity is not being offered, explain why this is the case.

We won’t collect personal information of participants, since we will only count the proportions of
different options

(this box should expand as you type)

SECTION J: Data Protection and Storage

In completing this section refer to the University’s Research Data Management Policy and the
extensive resources on the University’s Research Data Management web pages
(http://uwtsd.ac.uk/library/research-data-management/).

https://emea01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fuwtsd.ac.uk%2Flibrary%2Fresearch-data-management%2F&data=02%7C01%7CC.Lohmann-hancock%40uwtsd.ac.uk%7C6c7fd2aa09ff4afeb4c008d6b1c88f0e%7C4e0f11f9046e45059cb8db2152311e21%7C0%7C0%7C636891874087776472&sdata=BhFV1PTaJ7u%2FgPz20s0VNnkSy%2B1ZZW1GJv1k2YdOE0E%3D&reserved=0
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1 Does the research activity involve personal data (as defined by the General
Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018
“DPA”)?

YES NO

“Personal data” means any information relating to an identified or
identifiable natural person (‘data subject’). An identifiable natural
person is one who can be identified, directly or indirectly, in
particular by reference to an identifier such as a name, an
identification number, location data, an online identifier or to one or
more factors specific to the physical, physiological, genetic, mental,
economic, cultural or social identity of that natural person.

☐ ☒

2 If YES, provide a description of the data and explain why this data needs to be collected:

(this box should expand as you type)
3 Does it involve special category data (as defined by the GDPR)? YES NO

“Special category data” means sensitive personal data consisting of
information as to the data subjects’ –

(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade
Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),

☐ ☒

4 If YES, provide a description of the special category data and explain why this data needs to be
collected:

(this box should expand as you type)

5 Will the research activity involve storing personal data and/or special category
data on one of the following:

YES NO

6 Manual files (i.e. in paper form)? ☐ ☒
7 University computers? ☐ ☒
8 Private company computers? ☐ ☒
9 Home or other personal computers? ☐ ☒
10 Laptop computers/ CDs/ Portable disk-drives/ memory sticks? ☐ ☒
11 “Cloud” storage or websites? ☐ ☒
12 Other – specify: ☐ ☒

13 For all stored data, explain the measures in place to ensure the security of the data collected, data
confidentiality, including details of password protection, encryption, anonymisation and
pseudonymisation:

(this box should expand as you type)
14 All Data Storage
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15 Will the research activity involve any of the following activities: YES NO
16 Electronic transfer of data in any form? ☐ ☒
17 Sharing of data with others at the University? ☐ ☒
18 Sharing of data with other organisations? ☐ ☒
19 Export of data outside the European Union or importing of data from outside

the UK? ☐ ☒
20 Use of personal addresses, postcodes, faxes, emails or telephone numbers? ☐ ☒
21 Publication of data that might allow identification of individuals? ☐ ☒
22 Use of data management system? ☐ ☒
23 Data archiving? ☐ ☒

24 If YES to any question, please provide full details, explaining how this will be conducted in
accordance with the GDPR and DPA (and/or any international equivalent):

(this box should expand as you type)
25 List all who will have access to the data generated by the research activity:

The principal researcher.

(this box should expand as you type)
26 List who will have control of, and act as custodian(s) for, data generated by the research activity:

The principal researcher

(this box should expand as you type)
27 Give details of data storage arrangements, including security measures in place to protect the data,

where data will be stored, how long for, and in what form. Will data be archived – if so how and if
not why not.

All data will be encrypted and kept in password protected cloud storage on the University Office 365
system which will not be shared. Any USB sticks used to store or transfer data will be password
protected, and will be reformatted at the end of the project in order to destroy the data. The data will
be stored until the completion of the project and then deleted.
(this box should expand as you type)

28 Please indicate if your data will be stored in the UWTSD Research Data Repository (see
https://researchdata.uwtsd.ac.uk/ ). If so please explain. (Most relevant to academic staff)

(this box should expand as you type)
29 Confirm that you have read the UWTSD guidance on data management (see

https://www.uwtsd.ac.uk/library/research-data-management/)
YES ☒
NO ☐

30 Confirm that you are aware that you need to keep all data until after your
research has completed or the end of your funding

YES ☒
NO ☐

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fresearchdata.uwtsd.ac.uk%2F&data=02%7C01%7Cj.venus%40uwtsd.ac.uk%7C981cf28ddfcb48854c9c08d6fa466348%7C4e0f11f9046e45059cb8db2152311e21%7C0%7C0%7C636971577546588290&sdata=GQ7YGAe3R0%2B%2Fb3MjzwgWiPTdMx0%2BDaoMF2MilFdT01I%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.uwtsd.ac.uk%2Flibrary%2Fresearch-data-management%2F&data=02%7C01%7Cj.venus%40uwtsd.ac.uk%7C981cf28ddfcb48854c9c08d6fa466348%7C4e0f11f9046e45059cb8db2152311e21%7C0%7C0%7C636971577546578291&sdata=S32rzsJ04QxDtX1nsg%2F8%2FxIgMGDV2oXG4QBZj5JdIFI%3D&reserved=0
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SECTION K: Declaration

31 The information which I have provided is correct and complete to the best of my knowledge. I have
attempted to identify any risks and issues related to the research activity and acknowledge my
obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named
research activity will meet the University’s Research Ethics and Integrity Code of Practice which is
published on the website: https://www.uwtsd.ac.uk/research/research-ethics/

Signature of applicant: Yizhen Ma
Date: 2021/5/7

For STUDENT Submissions:
32 Director of

Studies/Supervisor: Gordon Dickers Date:

33 Signature:

For STAFF Submissions:
34 Academic Director/

Assistant Dean:
Date:

35 Signature:

Checklist: Please complete the checklist below to ensure that you have completed the form
according to the guidelines and attached any required documentation:

☒ I have read the guidance notes supplied before completing the form.

☒ I have completed ALL RELEVANT sections of the form in full.

☒ I confirm that the research activity has received approval in principle

☒ I have attached a copy of final/interim approval from external organisation (where appropriate)

☒ I have attached a full risk assessment (and have NOT completed Section H of this form) (where
appropriate) ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

☒ I understand that it is my responsibility to ensure that the above named research activity will meet
the University’s Research Ethics and Integrity Code of Practice.

☒
I understand that before commencing data collection all documents aimed at respondents
(including information sheets, consent forms, questionnaires, interview schedules etc.) must be
confirmed by the DoS/Supervisor, module tutor or Academic Director.

☒
I have deleted the guidance notes before submitting the PG2 for consideration

RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to
pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your
University and personal email accounts regularly.
STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form

https://www.uwtsd.ac.uk/research/research-ethics/
mailto:pgresearch@uwtsd.ac.uk


26

(and receive the outcome) via systems explained to you by the supervisor/module leader.

This form is available electronically from the Academic Office web pages:
https://www.uwtsd.ac.uk/academic-office/appendices-and-forms/

Application Process

All staff research projects and all research students must submit the Ethical Approval
Form to the University Research Ethics Committee via the Academic Office
(pgresearch@uwtsd.ac.uk). Staff research directly in relation to personal study for taught
undergraduate or Masters programmes should be submitted via the Institute procedures
explained below.

Taught masters and taught undergraduate research Ethical Approval Forms are
considered within Institutes. Institutes will provide details of the specific processes for
this. Where the Ethical issues within any single ethical application are of particular
concern the Institute will refer these to the University Research Ethics Committee. Any
student activity that involves the collection of primary data needs to undergo Ethical
approval, this includes assignment work as well as dissertations.

https://www.uwtsd.ac.uk/academic-office/appendices-and-forms/
mailto:pgresearch@uwtsd.ac.uk
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