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Seminar

Nvidia Chief Research Director Dr. Ming-Yu Liu:
Revolutionary Breakthrough in Real-time Portrait
Generation Technology

In the post-pandemic era, holding online meetings in
the workplace has become very common. Therefore,
there is a significant increase in demand for accurate
representations of individuals through virtual avatars.
In recent years, we have withessed many astonishing
technological breakthroughs, one of which is the
remarkable progress in the field of image generation.
To explore the latest advancements in this field, we
invited Dr. Ming-Yu Liu to give two lectures at our
school, titled “Deep Learning-Based Live Portrait”
and “Diffusion Models for Image, Video, and 3D
Generation.” These talks focused on his expertise
in explaining the advances and risks of these
technologies."

Dr. Ming-Yu Liu is the Chief Research Director at
NVIDIA, where he leads a research group dedicated
to deep generative models and applications. His
contributions are vital to the development of NVIDIA
products, such as NVIDIA Maxine and NVIDIA
Picasso. His outstanding performance in this field has
gained wide recognition in the domain. In the talk,
Dr. Liu first introduced their approach to real-time
portrait generation, which involves splitting images into
different features, such as facial appearance, head
pose, and expressions. This segmentation not only
allows for efficient reconstruction of the original image
at the lowest transmission cost but also enables
the generation of artificial images by manipulating
different features. In addition, the image compression
technology of their encoding efficiency is ten times
higher than the traditional H.264 image compression
standard. However, Dr. Liu acknowledges that
this approach does require more computational
complexity.

For example, Occlusion has been a challenge in
previous methods. It refers to the invisible areas in the
source image that decrease the accuracy of synthesis,
especially when using a single source image as input.
To overcome this limitation, his team used multiple

image sets for generation and designed transformers
capable of adapting to different input frame rates.
Additionally, Dr. Liu demonstrated their work on facial
motion generation based on audio input. By utilizing a
vast amount of available video footage from YouTube,
a model was trained to associate audio with facial
movements. Therefore, expressions can be generated
solely based on audio.

Lighting is also another crucial aspect in the portrait
generation process. In an online meeting set in a sunny
environment, it is necessary for the participants to
appear realistically lit even in dim indoor surroundings.
To address this issue, Dr. Liu proposed a method that
re-illuminates input images to adapt to any lighting
environment. This method involves using diverse
images of individuals in various lighting conditions and
achieves a substantial level of performance at a lower
cost. Dr. Liu also emphasized the importance of training
data in the development of these technologies. Just
as the architecture of chatbots like ChatGPT remains
relatively stable in each version, key improvements lie
in data collection and processing. High-quality training
data is crucial for the effective operation of each
module in portrait generation.

In Dr. Liu's lecture on deep image generation, he
showcased significant advancements in artificial
intelligence in this regard and shared profound insights
and valuable experiences about the current state-
of-the-art technology. Their work offers exciting
possibilities for enhancing virtual interactions and
holds promise for applications in other fields. We
would like to express our heartfelt gratitude to Dr. Liu
for his generous sharing. His lectures demonstrated
insight into artificial intelligence and pointed the way to
the future development of digital technology. We look
forward to more exciting lectures and groundbreaking
research and hope that these innovative achievements
will bring us greater convenience and surprises in our
lives.
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