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Preface

1 Purpose

The purpose of this technical report is to analyze the current status of
"Al-based Metadata Extraction and Video Quality Improvement" technology
and compare the trends in South Korea and globally. This report aims to
assist the research planning department in preliminary investigation for
discovering and planning research projects. By understanding the current
state of Al technology and its application in metadata extraction and video
quality improvement, the report seeks to present future development
directions.

2 Summary

This technical report includes the following main contents. First, it analyzes
the current state of Al technology and its application in metadata extraction.
Second, it investigates the development and application cases of Al-based
video quality improvement technology. Third, it compares the trends in South
Korea and globally to examine the technology development and service
launch status in each region. Finally, it analyzes the impact of these
technologies on the media service industry and discusses potential future
developments.

3 Relationship to Reference Standards

N/A
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Contrastive Language—-Image Pre—training

Gradient Episodic Memory

Artificial Intelligence
Augmented Reality
Deep Meta Manager
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AR
CLIP
DMM
GEM



Grad-CAM

[oT

LLM

NAS

OCR

VATT

VR

Gradient—-weighted Class Activation Mapping
Internet of Things

Large Language Model

Network Architecture Search

Optical Character Recognition

Video Audio Text Transformer

Virtual Reality
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42. =2 & A7 Abdl

4.2.1. CAST.ERA Media Meta Service

CAST.ERA Media Meta Service= HICI2 ZH=UHM NS22 HEMOIHE F
E6l1 Hclotes AIAES JHLRUCE. O] AIAEES 2HH olal, g2 0lAl HIAE 0]
Al S Ogst Al D=2 80t HIORY WES 24st. =2 Jlsezes 010
o =5 2, 2 AN 2K, dlolE B, Bl 22d S0 UL

ANAES M Hel S82 A4IHEH, AFEXIE & ABU HZ50 =4 &Y=
ANZStH Annotatordt Deep Meta Manager(DMM)OI & X OICI0 SE2 QA&
AN ETHAE ¢ 0ICHE H86tH, 0101 FAH0 Ys HAL DMMOI 8 =4
=S58 M8t F40| gle B2, AFEXi= DMMOUI ts =4 M82 QFSHC.
DMM2 0| & Deep Meta Extraction Server(DMES)Z & Yot1), DMES= CMS
HAN QEE OICIHE U22E0t0 Ty gz 2460, 24 2= DMME Sl
Annotator2 HELIMH, A8Xe= 08 235t] =322 HIE == UL

18 2 CAST.ERAZ2l Media Meta Service
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=2 0 S0l S22 H-06t0 20234 HI OFgt VideoLLM2 HICI22l Al
gs 25 = a2 o0 Z2E0l of 222 2o W

ol Ct
AST, NE M MA, LIS 2% BoS

VideoLLM-online: Online Video Large Language Model for Streaming Video (CVPR 2024)

Joya Chen, Zhaoyang Lv, Shiwei Wu, Kevin Qinghong Lin, Chenan Song, Difei Gao, Jia-Wei Liu, Ziteng Gao, Dongxing Mao, Mike Zheng Shou
Showlab, National University of Singapore Reality Labs Research, Meta

NOTE: 1. Audio is supported by ChatTTs for demonstration purpose, Other aspects is supported by our end-te-end streaming video large language model,
2. Pauses in the video is for waiting the slow audio. The inference speed of the model can approach real-time (5~10 FPS on RTX 3090 GPU, 10~15 FPS on A100 GPU).

Video Time = 7.3s, Average Processing FPS = 8.8, GPU: RTX 38%@

/% (Video Time = 1.8s) User: Please concisely describe what I am doir
al time.
fideo Time = 1.8s, Cost = 8.3s) sistant: You walk around the

fideo Time = 3.5s, Cost = ©.4s) Assistant: You stir the food in

12 3 VideolLM dIZ2 Hak
S &

o HICI2-AN AN St&: U2 HICO-SIAE A [HOIEHAZS AFE0HH ALY &

A
=
o AlZHE OEIE HAHUS: B2 Zallg 2Ho A4S 2HE 228
o JEIZY F&: HILXY AMAHE SN HHE SFES UH2Z 2

VideoLLMZ Cr&st HICI2 OloH EHA IO M state—-of-the-art 852 E4}H 20,
E05| SB&E AMUE 2HE ELEots EHAANAN S48 s EJLC.

4.2.3. CLIPACIip: An Empirical Study of CLIP for End to End Video Clip Retrieval

==2 MY uWsSWUsd Microsoftdt ssH Aot 20213 Hotst CLIPACIip2
OpenAl2l CLIP(Contrastive Language—-Image Pre-training) 22 HICI2 2244 Ef

= u]
A0 et AF0ICH 0 222 HAE FH2IE AEotH 28 HIUL 2ES
(m] c

o
et = UALH, Ol HIOXL HEHOIH =& £ B4 AMAEH 2 =50 2 =+
UL,
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CLIP4Clip2 =2 S22 Usd &0
e I & E& F=: CLIPE AIEot 2 BIUR Zdge SES ==
o AtH A === T SES AlZdH2=Z EHoNH UL dE 2
o iX sts: HAE I HIUL 28 242 SAMEE &g
CLIP4AClip2 MSR-VTT, MSVD, LSMDC & gt HILIL-HAE HM
HA 2=t ds= E/R2H, Sol M2 280Md: =2 85 €483

=T

%6}7 UIEIE HAE &=

ot 2023E 0 MIQtet X-CLIP2 HIT2-
of 222 sl EPE’J@

et Ch.

0l

Top1:
(30.79)

Top2:
(29.37)

Top3:
(29.21)

Query a woman bakes ancl decurates a cake

Top1:
(28.90)

Top3:
(27.27)

=

==

LN

8 4 X-CLIp 20
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X-CLIP2 HILI2 &M, "t Z2ASH, HlUe #8 d4d s et HIi2-o
O EHADUAN 2=t ds= 2A0. Sol, 20 dIUX20 g Ooloi=0l IH ekl

AULCH.

ol

4.2.5. Video—-ChatGPT: Towards Detailed Video Understanding via Large Vision and
Language Models

Otgr OIDICIE, RAEd 0 AAES 304 Hef0l Ss&+ot0 2023@ Mt

gt Video-ChatGPTe= U+2 HI&E & A ZES 2E6t0 &Ale BI02 OlHE
Jtsotil o= AF0ICH O 22 HIOXLS WS ol XNz 22ASEsS &
= UA2M, 0/ Sofl BICILS HEHOIHE Hs22 HHE6tHL =& = ULt

0 Why is this video funny? ~— o
The video is funny because it shows a ﬁ
baby girl who is learning to read. She is ¢ Y
sitting on a bed and looking at a book,
and she is trying to read it. The baby
girl is wearing glasses, and she is
holding the book with both hands. The
baby girl is trying to read the book, and
her actions are adorable and endearing.
The video captures the innocence and
curiosity of a young child as she Llearns
to read, which is a joyful and amusing
sight for the viewer.

8 5 Video ChatGPT2 OIZ 21t
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= MAIMLCH Oldst 38 RE2 HIU2 HEHoH &2 200l HSE0H, H&t
= FARE 2aA0AME 282 XMelE JisotH etLt.

Ch DA 0 HEHOIH =& HAZIE SAlN ~&ot= HEIEHAD &5 &
20l =520 UL 20198 L HE Multitask Self-Supervised Visual Learning
22 WM HdE, sH o4, A0 = = U2et HAIE SAU Sz8tch. 0l
FogeS 2do dbtg sE2 SA4AMIIL, HM E842 =0l= O IS,

4.3.4. AIS2t i MFY &

HICI2 W A= 2t2 S&s AsSHE2 TG /ol AlsS2t deff = d 3y
(Spatio-Temporal Graph Neural Networks)0l &% 1D QCh. 20188 &xH=
Non-local Neural Networks= HICI2 W &H2 2A&=4d2 =&z EZRGHH O

Z&e BIEICIOIE === JtsotAH ettt

pS|
sy

g2

[

4.3.5. A5H &

i}
He
0l0

0

AlXl EHUHM ANSEOZ HEG= HIC 2E =0 E56HD] o
(Continual Learning) JI1g8 S &8s H28 24 &0l OI2H X2 UL
Ml et=l Gradient Episodic Memory (GEM) &1

c
T 0ld0l stse ATl ds= 7AE = UNH stih.

4.3.6. &4 JIs8 Al JIs9 S

]

HELOIOIH =& 202 A28 did JtsdS =017
1 J

=0 S0 JUALE 20178 HMeteEl Grad-CAMY 22 Jls2 229 28 WE=sS
A2tstoltd AFE X ==& GEHOIES 2HE Oloie = U StCh

Ol2{8t D& SES2 Al JI¥ HEHIOIE =2 Jl&2 &5, 884, N8 YIS
N&EXNoZ SZAID UC FH0s HS FDE LEDY 35, ZelolkA 25
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52.1. €dd JIgt =& JIis

TH&AE Jl=2 Moiadz Ol0XUL HIORE JDladEzz H
201443 Dong &0l
LC_)I
A

o

Iot=  J|l=0|Ct.
M etst  SRCNN(Super—Resolution  Convolutional Neural
JlEE ZolaE D=2 A3XNE 92 0. SRCNN2 Mol &

IE2 #Ects Ol CNN2 ASRon, 0l MSHo 2Ad2

[y =

‘

Network)2 €&

0l|& VDSR(Very Deep Super Resolution), EDSR(Enhanced Deep Super
Resolution) S99 240 S&olH As0l XNEHOZ SHACQAUCH, E06] EDSR2
ResNet 2 E J|gt2ez2 ol O A2 UERKRIAE FHE2

IT o

EM ds= 3AH Hd
AL

Bicubic A+[27] SRCNN [ 1]
(21.41dB /0.4810)  (22.21 dB/0.5408)  (22.33 dB /0.5461)

img034 from Urban100 [10] VDSR [11] SRResNet [14] EDSR+ (Ours) MDSR+ (Ours)
(22.62dB/0.5657) (23.14dB/0.5891) (23.48 dB/0.6048)  (23.46 dB /0.6039)

L

a8 6 =] =ollats Jl= 20 Hl

5.2.2. GANE #&% Xoll&te JI=

2017¢9 Ledig S0l Hetst SRGAN(Super—Resolution Generative Adversarial
Network)2 GAN PXE E206l0 H=2 AMAEQ Dofal: 0/|0IKNE MAHIMCE.
1o

SRGANES XA &4l (perceptual loss)S T Qo0 St=gt A o9 HlwIt Of

> E

Hl, el2tol Al MAHIE e £4 g+ MSAL. 0l Soi PSNR2 U4 £
AH=

&0l HMots 2 "STVUN: Deep Space-Time

Video Upsampling Networks'= Al&22t 828 &6l HICI22 Zy Y HOIER
(]

s sSAU SdAldle 8= MAIJYCH STVUN2 3D A==810 =2 BlA
LISS Z&ot0 AR 228 FANCEAM LDS5E2 BIULE ddot=s O =8
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&Y F=Q Jl= S| E
SKRCNN CNN D]t Y =ollatEol AlE 2014
EDSR 212 ResNet & =2 PSNR, 22& st& 2017
SRGAN GAN 2=, X2& =4 AP H Ol Bl AT MM 2017
STVUN 3D HA=S=2A, FO HAHULS | Al2tE 224 KX 2020
Real-ESRGAN | &4 OI0OIH &&, GAN 2L | &N Z3to 2ols 2021

H 4 =2 HO2 & Hd A3 Hl

5.2.4. S8X0l H|IL|2 22 UHEH/ZA

20223 Chans Y& Jl= Ogn HIPEES "BasicVSR++: Improving Video
Super—Resolution with Enhanced Propagation and Alignment"0l A 2k2t&F A IO} 2F
Ol Hg FJHg 28 SS8HQ HUL AT UHERRIAE HOHSUCE.
BasicVSR++= JIZE BasicVSR ZE= Jj&otH O M2 WeltllHZ =2 ds5 €
A M Ct. H3REeE HIO2 DTy 2t AEE SO 2 22610 He 241
S2 B2 SAWH SFHAIELCH

Sequence 0216, Clip 024

Bicubic
24.87 dB

BasicVSR
29.03 dB

Bicubic
23.79dB

BasicVSR
28.25dB

g 7

b

=

Zola e

13

RBPN
28.65dB

IconVSR
28.79 dB

IconVSR
29.21dB

EDVR-M
28.06 dB

BasicVSR++ (ours)
30.80 dB

J|& BasicVSR++ A= Hlu

BasicVSR++ (ours)
29.82 dB

EDVR
29.64 dB

PSNR
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Jl=210A

5.3.1. &AIZF Hel Jls9 ¢A
AlAIZE HICI? & & D29 2d0l S=EHX 1D UL NVIDIASl DLSS(Deep
Learning Super Sampling) 212 0l2i8t S&= & E0WF= AR2lOICH. DLSS 2.0
2 HY 2 #2201 E2 oA O0l0IKE AAZ2eZE DM EZE HESHCH O
Jl=2 HEUWA HZE 2-3H12 8= M= HSotH, 4K sHAZUHME 60FPS 0]
Aol T HOIEE £4dE %= UAH &L
® H & "Control"GlAM DLSS 2.02 #2232 M, 4K &0 A RTX 2080 Ti GPU
E ME6IH T2 ZH Y HOIEJN 53.3 FPSOIA 75.5 FPSZ 2 41.6% &F& L
ALk

53.2. ZEIRE &5 §2H

DLSS 2.0
.,

vl

Bu FPS

Lkl
gl
L]

QEIZY sts E2E0 =2 AL HE =0, MITY ALZEO0 LS
"VisualVoice" AIAE2 HICI22 A2t 2% QU2 FE2EE SAN 26t =&
S Hdotl Sd2 2clel. 0l JIs2 =&E FHUAMNE A2 =210 4=
ol HEAIAH ot el = E =0IC
® VisualVoice AIAE2 =&et e FBUAM 2 skt =20 Ssd= =0l 0

EAA, JIE UL JIgh AEU o 20% o 54 =22 ds5 EUJU
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TecoGAN(Temporally Coherent GAN)Z =] BICI22 AlZtE L2HS
SANotHAM DEEQ HILRE Mde = L. 0 2E2 4812 ez &S A
SotHANE T DFOI AAAH2 MEZ2 RASCH £8 TecoGAN2 720p ol &
[ NR SH0A JI& SOTA 2=

N
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H

Q
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53.4. 30 ZH=RH UHERIDS &€&

=SFH8= 2E% "3DSRnet" ZE=2
>

>4 §
HR50| SHES HHSICH 0 2YUS 2D AZ2H Il
0

5.3.5. HIEI&+& I few—shot 52 =&

MNEaUEDUHAM JH & st "Meta-Transfer Learning for Zero—Shot
Super—Resolution" ZE2 OEISIESS Eof UHYs E3 KRN H=2H 2SS ==
A= s82 EHECH 0 22 MEZ2 23 SO o € e MENHSZE

SHHO otE M0l Jtso

(_1

5.3.6. attention HIHLIZSS & &

"Video Super—Resolution Transformer" (VSRT) 22 & Transformer OFI|EIHE
HICIQ =olas 22X 228 AFHIOICH 0] 222 REDS4 HOIEHAW A PSNR 2l

E2 =2 J|IE SOTA 22 [idl 0.3dB2 &= &&= 24 19 , 3Hel YEHdE =
HHez ZEHolH S&e S50 U= FHUME £+t d5= 2L

53.7. OIXl AFES <& HHE

Qualcomm Snapdragon 888 & A0 EIHE Al Engine2 =% 26 TOPS(Trillion
, 2HFY D110 A A Al IO
—

Operations Per Second)2 Al ¢4 855 MZ6HH
2 3& INES JisdtA stk 0 Jis2 29 24X SLERAMN JIS3E Sl
NESE S#FHUHME 280 U0 HdelE XJ&HL.
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