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Overview
Goal:
• Synthesise a high-resolution talking-head video given an identity image and

speech audio.

Generative 
Model

Approach:
• Build on top of a pre-trained state of the art image generator (StyleGAN).
• Generate talking-head videos by finding motion trajectories in the latent space

of StyleGAN conditioned on the speech audio.

Datasets
• TCD-TIMIT: 59 speakers each uttering 100 sentences

• GRID: 33 speakers each uttering 1000 sentences

Method
Stage 1:
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Llatent =
T∑

t=1

||wt − w̄t||2

Llpips =

T∑
t=1

||ϕ(x̄t)− ϕ(G(EI(xt)))||2

Stage 2:
Improve the visual quality of the generated videos fur-
ther by tuning the generator only on a single image
or short video of a target subject using the PTI [4]
method.
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Evaluation
Quantitative comparisons

Method TCD-TIMIT GRID

PSNR↑ SSIM↑ FID↓ LMD↓ PSNR↑ SSIM↑ FID↓ LMD↓
Vougioukas, et al. [5] 17.24 0.60 16.05 3.42 16.72 0.62 13.58 3.08
Chen, et al. [1] 15.31 0.58 11.79 3.66 16.80 0.69 13.27 3.74
Zhou, et al. [6] 18.10 0.58 18.02 2.59 18.53 0.61 11.87 2.64
Prajwal, et al. [2] 18.26 0.64 15.24 2.19 17.83 0.69 11.11 2.05
Ours 20.55 0.65 8.11 2.18 20.33 0.65 5.30 2.18

Qualitative results

So
ur

ce
 v

id
eo

 
fo

r a
ud

io
 tr

ac
k 

G
en

er
at

or
 tu

ne
d 

on
 a

 si
ng

le
 fr

am
e 

G
en

er
at

or
 tu

ne
d 

on
 a

 sh
or

t v
id

eo
 

Qualitative comparisons

Vougioukas et
al.

Chen et al.

Zhou et al.

Prajwal  et al.

Ours

Ground truth 

Ablation analysis

Method TCD-TIMIT

PSNR↑ SSIM↑ LMD↓
w/o Llatent 20.57 0.65 2.30
w/o Llpips 20.78 0.66 2.75
Stage 1 17.55 0.49 2.37
Proposed model 20.55 0.65 2.18
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