HEM

1
oD

{F

Industry Collaboration Project

BHENEIEINR Y Al R ERLER i

B Open Al ~ Google Ffr B # =~ ChatGPT »
Bard 55 Al PRt 83 ARt DIZR » A TE 2EE
WABRERITIZ T A X MRPT A > ELFTSEE AR
ZE > FITELEZENX - BTHEEFSAE
I% o 05 GPU EH e N AR ~ BEIEF -
Al BT EREZERANFLSESERARSES > A
MmN ZEREEA > IRz T/ RABER
fif) AMEZEVISEXRE - SRULHERERE
EEMSRATTEHAR -

MRFTTHERERE > AT aR¥E 2
EBEHRKREESRA > T2 NDRITZREY
ZFA (W0 : YouTube ~ Netflix) E21R 0 & %R
BETDMETRARHBRERM7E) > A<
B ISR NEHREEREN NER{S
BAREGRBERN EREEBATIESRE
B2 BT GRISE - BIREENEE
IR Z Al © X EHIENZ SRR » E8E
RETEEZ BT MERRATER > U ER
ZEMEEHA 20 E 60 5RHR:R - =B —ARAEREPT
SEER AR » EITAMNE R, RABELE
BERER  BETRBA » RALURERRERK
MSBNEERE o

RAEXGRAER BB > RZEAA
HRZENBER L UXZFHIREKREEN
IREEE B4 > MEN BB A MK EER
% REBEME ANERFEGEEREK
RIGIRB MRS o BRIZIKE Al AR &R
S EABREEINZEREEE > £5 Al-based »
Al-assisted ~ Hybrid-based = X @ @ 7£ Al-
assisted &R /R BERKM S E > AEERE
BIERA MEa82E ) EITRISE » Sz
ERERARERSEAIET > BRBAEMEE
ZiIEA ; BEERILEME R 2021 £/ Data

REH R - %R P G RAT RSB ALR 4 Bl

Ground Truth peve

REHRLE - MY XARNAEHE

X/ sfEH

Compression Conference » B D RITE & & &=
B A EEH EHEE o

S—FHH > HEZEBEKDIE Al-based I ¥ ik
BE AT RER BRI A B FToei o FI8
B #189 Normalizing Flow &£ a8 > B FE B 1Z
ERERRMUITET  BEREERFRRE
EIRFERSE LB BRI B MEIZEE HEVC > BEE
A2 2020 FH ITU (BIPREEKEE) A 1SO ([
PRAZZEICARAR) ERATHIERVR B AEIZEE WC °
o BRFXERAGHABRERITERER
HEVC 2 B4R E » FFHHEEWR LBEERET -
B BT Z SR M LSS RIB /] o K2R 4k #0 8k
EeE2BRMEAERER > EETEME 5
mBEHZ Al RITEBFGR, G BERMTE
hEREAE > AAEEEXERES -
IERERASERIFTEBAVIRTE » XX EHIELF
R B X = AR AN R B 5T B PO P IR BV DR RS 5 1
5 o RAEBEBERAREZENE  BEREB
FITEERBMEERN 20 ZENEMBERR
FREREMEZRERT R BMERERT A2
AR N R BEERMENE ZREMAE - B
MARMEPOPTREN G EX —RRFEE > TE

T AT RSB EAESTERISINE N > R

BEEU\RNIRIBEERR > 4183 SR iERD
AR > ERERR T EEIRBEEREN &R
BN EHEUTRHEMEME o

BRI > AEXEHIXFTEENMREER RS
ERRZIEERN RS > BREBRAMEE]S17E
52 FHBERBRERERM JPECAI ZEGH
MNSEXEGRRERBRERZERTIESE R 2E
B iIHEBPTRAE 2L 28 Al R EE
FMTSER R AR B » BB TR IRA Rl
PR !

REBRLER - MR PEAVGRE

DCVC [MS-SSIM] Ours [MS-SSIM]

Revolutionizing Image and Video
Compression with Artificial Intelligence

Ever since the emergence of Al chatbots like ChatGPT
and Bard, developed by OpenAl and Google, the
public is getting acquainted with related technologies
in the field of artificial intelligence. The wide range of
applications, the remarkable efficiency, and quality of
their outputs are all astounding to everyone. Thanks
to substantial improvements in GPU computing
power and algorithm development, Al technology has
been widely applied in diverse intelligent application
services. However, the crucial domain of "image/video
compression technology" in multimedia has remained
a long-standing challenge for academia, industry, and
research, with no significant breakthrough achieved
over the past two decades.

Due to the impact of the COVID-19 pandemic in
recent years, there has been a significant increase
in demand for streaming video entertainment and
remote interaction. Recognizing the heavy reliance
on video/image compression technology by popular
video streaming services like YouTube and Netflix,
as well as video conferences, Professor Wen-
Hsiao Peng and his team from the Department of
Computer Science have successfully developed an
innovative technology called "Al-assisted Image and
Video Compression with Reinforcement Learning."
Their objective is to enhance image or video coding
through the evolutionary characteristics of machine
learning, leading to significant advancements in
compression efficiency. During an interview, Professor
Peng emphasized that the bandwidth requirement
to transmit an uncompressed video sequence with a
frame rate ranging from approximately 20 to 60 frames
per second exceeds the capacity of typical networks
to handle. As a result, how to effectively compress
video/image data has been a longstanding crucial
challenge faced by experts and scholars in various
fields.

Previously, video and image compression relied
on mathematical algorithms designed by humans.
However, Professor Peng’s team decided to break
away from conventional methods and explore the use
of Al technology as a substitute for these algorithms
in order to improve compression efficiency while
considering visual quality requirements and overcoming
existing technological limitations. Currently, there are
three major trends in the global development of Al
applications in image and video compression: Al-
based, Al-assisted, and Hybrid-based approaches.
Regarding Al-assisted image/video compression,
the team made significant strides by introducing
“reinforcement learning" for encoding process.
This innovative technique levels up compression
efficiency without modifying the existing codec. The
team successfully presented this method at the Data
Compression Conference in 2021 and subsequently

filed patents in both Taiwan and the United States.

On the other hand, the team has made breakthroughs
in the field of Al-based end-to-end learning-based
image and video compression. By utilizing the
latest Normalizing Flow generative model, the new
method can attain the optimal visual quality of the
reconstructed target video while maintaining the same
bitrate. Not only does this surpass the performance
of the traditional compression standard, HEVC, but it
also approaches the most recent video compression
standard, VVC, established by the ITU (International
Telecommunication Union) and ISO (International
Organization for Standardization) in 2020. Moreover,
compared to the conventional HEVC, the learning-
based image and video compression technology
substantially enhances the subjective visual quality,
which indicates the groundbreaking nature and
potential development of this technology. In the future,
as there is an increasing demand for high-definition
video sequences such as 4K and 8K, Al-based image/
video compression technology with high efficient and
high-quality reconstruction will play a pivotal role in
influencing the development trends across relevant
industries.

Recalling the bottlenecks encountered during
development, Professor Peng deeply expresses
appreciation to the National Center for High-
Performance Computing (NCHC) for their hardware
support. Initially, the team had to connect over 20
computers in the laboratory using parallel processing
to barely meet the project requirements. However, it
is still inevitable to incur time costs in Al parameter
adjustment and model construction. The adoption
of NCHC's Taiwania 1 HPC service, which provides
extensive support for various deep learning framework
containers, has brought significant benefits to the
team. Notably, the previous time-consuming process
of environment setup, which used to take hours, has
been remarkably reduced to a matter of seconds. This
solution has simultaneously addressed issues such
as the time-consuming maintenance of computing
architecture and the timely upgrades of computer
equipment.

At present, Professor Peng and the team have
accomplished numerous patent applications and
established partnerships with major international
companies. They have achieved second place in the
Call for Evidence on learning-based image coding
organized by the JPEG Al Committee, an international
compression standard organization. We hope
that the team's innovative technology, Al-assisted
image compression with reinforcement learning,
will revolutionize and surpass current technological
constraints to become widespread in the future.




