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Abstract

Recently, the rapid advancement of Al(Artificial Intelligence) technologies has led to the application of deep learning across
various fields, including surveillance, autonomous vehicles, traffic systems, and the medical sectors. Consequently, a substantial
amount of multimedia data is being utilized for Al training and analysis. In response to these changes, the MPEG(Moving Picture
Experts Group) recognized the need for new video coding technology and established the VCM(Video Coding for Machines)
AhG(Adhoc Group) in 2019 to standardize coding technologies for machine vision. Various contributions have been proposed,
suggesting technologies such as temporal resampling, spatial resampling, and Rol(Region of Interest) based coding, which achieve
high machine vision performance in object detection and tracking at low bitrates. Among these, Rol-based coding technologies
have shown exceptional performance in object-centric machine tasks. This paper reviews and compares the performance of
Rol-based coding technologies proposed within the VCM group.
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Q4T AERI of SAA, WA 50%2 453 FH AA
7} BRI E A o™ 75%2 AADE 245D, A ¥ Test Sequence| Resolution I\'I:L:;nl;Zr Combined Sequences
0k o o/ A0l O XNE FIT}E Al o33
A E A Fom 100% AL 240 D s *d 99 SFU_ClassB 1920x1080| 356 ParkScene, Cactus,
g9 AdE Ao s b AL AAY ARE 7|bke _1920x1080 BasketballDrive, BQTerrace
2 OeAZYS Faet) Ao s ez gd 3 SFL01ase08 | 1920x1080| 130 |  Kimono, BasketballDrive
A) o W3 ) B3y o3 =
N gdE B33 oM B T77 5] A8 & SFU_CIassC | gan 4s0 | 388 BasketballDrill, BQMall,
;‘\31 °§°—d1 i?‘ﬂo—cl _9_5\_’ ;&/‘\31 o3 gjrﬁ Eo] ?ﬂ%—ﬂuﬂ, %i _832x480 PartyScene, RaceHorses
5l T} AN sty AHE plero O = alw] TA) SFU_ClassD BasketballPass, BQSquare,
ANNE T ARE PR telSEE A4 _416x240 416x240 | 388 BlowingBubbles, RaceHorses
Gl sl d2ALEE FYgh T 71E> VOM-
¥ 2 0T ZEYH QP # 7Y
Table 2. QP Configuration by Encoding Mode
Encoding QP SFU_ClassB | SFU_ClassOB | SFU_ClassC | SFU_ClassD
Mode _1920x1080 _1920x1080 _832x480 _416x240
QPO 38 38 27 22
QP1 42 42 31 26
QP2 46 46 35 30
RA LD QP3 50 50 39 34
QP4 54 54 43 38
QP5 58 58 47 42
QPO 22 22 22 22
QP1 27 27 27 27
Al QP2 32 32 32 32
QP3 37 37 37 37
QP4 42 42 42 42
QP5 47 47 47 47
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Table 3. Experimental Results for Al mode (%: BD-rate)

tion Parameter) #+= & 20 AZlHo] 1o, LE HAE
A2z s ZH Y Bl EE 30fpsE LTI, RA 913
o Zteo] 79 Intra PeriodS 322 AA3IAth

7} A% Ad= 1Y 49 7 3, 4, 50 Q.9FF o] 9o,

. Rol Retargeting .
Test Sequence Rol Stacking (Resolution: first) Rol Scaling
Al High 4 | Low 4 Al High 4 | Low 4 Al High 4 | Low 4
S':gz—&fggg 14.0% | -132% | 17.4% | -114% | 539% | -58% | 231% | 56% | 244%
SF%—Z%';’;S;&’)B 86% | -96% | -00% | 564% | s | 36% | 03% | 200% | -22%
SFggg('j;gC 134% | 63% | 160% | 59% | -49% | -69% | 222% | 39.0% | 17.2%
SFE;&';‘;ED 22% | -52% | o09% | 00%| 00%| 00%| -35%| -54% | -33%
Average 41% | 54% |  63% | 98% | st | -41% | 105% | 125% | 9.0%
H 4. RA & ME ZIt (%: BD-rate)
Table 4. Experimental Results for RA mode (%: BD-rate)
. Rol Retargeting .
Test Sequence Rol Stacking (Fesalifart e Rol Scaling
Al High 4 | Low 4 Al High 4 | Low 4 Al High 4 | Low 4
ngz—&fgzg 40% | -31% | 118% | -08% | -03% | -06% | 205% | 157% | 23.2%
SF%—Z?)ZS;&)B 259% | 286% | -247% | -16.7% |  ###t | -209% | -185% | 215% | -17.0%
SFgggjzzc 41% | 179% | 51% | 30% | -58%| 00%| 50%| -18%| 66%
SF:J;:):SZSD 66% | -04% | 129% | 00% | 00%| 00%| -57%| -68%| -9.3%
Average 74% | 125% | 51% | -51% | ##m | 76% | 03% | -36% | 09%
# 5. LD 2 Mg Z3t (%: BD-rate)
Table 5. Experimental Results for LD mode (%: BD-rate)
. Rol Retargeting .
Test Sequence Rol Stacking (Resolution: first) Rol Scaling
Al high 4 | low 4 Al high 4 | low 4 Al high 4 | low 4
s:gz—gfggg 40% | -31% | 118% | -08% | -03% | -06% | 205% | 157% | 23.2%
SF%—ZCOESOS&B 259% | 286% | 247% | -16.7% | ### | 20.9% | -185% | -215% | -17.0%
SF:;;:Z;EC 1% | 179% |  51% | -3.0% | -58% | 00% | 50%| -1.8%| 66%
SF‘:;SX';:;D 66% | -04% | -129% | 00% | 00%| 00%| -57%| -68%| -93%
Average 74% | 125% | 51% | 5% | | 76% | 03% | -36%| 09%
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