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Abstract

The video group of MPEG is standardizing video compression technologies for machine-based video recognition and analysis
under the name of VCM. At the 143rd meeting, a preliminary Working Draft (WD) was released, and discussions for progressing
to the Committee Draft (CD) stage will planned for the 150th meeting. This paper comprehensively reviews key issues related to
performance evaluation methods and machine-learning performance degradation raised throughout approximately two years of VCM
standardization. In particular, we deeply analyze performance degradation problems in machine tasks caused by video compression
and introduce various recently proposed complementary technologies aimed at mitigating these issues while maintaining or
enhancing machine-learning performance. Based on this analysis, we provide clear and practical insights regarding critical issues
and future directions to be considered in the VCM standardization process.
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o= VCM BoG(Breakout Group), 32|} 3] 9] A}
£ VCM AhG (Adhoc Group)dll Al & =2]7} 213}
=

o]
HOZ, E =7 VCM BoGet AhGE VCMe] 2}
Zhas,

VCM #1432 3] ¢]ol| 4] WD(Working Draft) Z<}
AU A Qo A7 WD Gl ek A 1497}
3] 9Jo| A WG(Working Group) 047} 7 Ao w2
M, VCM ¥53F 9AL 20251 499 CD(Committee
Draft) @7 29)o] o]7g=o] glom, 20259 7€ DIS
(Draft International Standard), 2026’3 1€ FDIS(Final
Draft International Standard), ZE42=2 202610 7¥ol
IS(International Standard)®] 7] Al F = o] v,

VCMeA = AlbE 7159 A% H71e va s 9l
B 2E dol8Al, 7t A4, h5E, 4% B EY S
< HA)3F CTC(Common Test Conditions) ¥4 & vj 39
npek QulolEsta Ak 7t 71 Ak 71E> MY A2

3ol A W E CTC =X E 71N g s 37 234E

B, o] ZAR EF0 7 AuYd 71&o] AR P

AT AZHA QIAE 918 4 45 71e Ad 304
o A&AQl Aet BFESHE T W, 71
719k 4 914 B EAE A% 4F 719 VEME Bl

a H
w = AL v 2k 2%l E CTC M=
HHZE dolA, A7 2 97 Y 5o Medd

HAAE B =Re] AES
oE &S HaA Ak

VCM CTC #A1¢ll= VCM 15 el A Alte 7149
AT ket AAF R HLE Sl Bl AE HolHAl, 3
74 A7, B, 71 A Al I B Ao
AZEsfok & Aol ARAAA 7% Fol AEHo] Utk
ek A A3 ¢ A dESS AlFstal o, v 39
uhoh Z3A1E S Tk

VCMelA &= H7HE 91¢ HZE do]HAlo] A ejx o
Aoem, A vy L volHAlH ojnA] HolHAMoRE 1
FolA gtk HH S dHo]HAld= SFU-HW o] e A,
TVD(Tencent Video Dataset)-video Hl ] E{AlP), PandaSet!
o] Stk SFU-HW HloJH Al 147] A|F AR o] Fo] 4]
on, Tt sidE B ZH Aol ER A H] Utk
12 CTC Al 715l e side 3 ZaddEolE

m ok xo

Cactus A1B2E O FHAE BFHE 9om Eobyd
7t AFRE 2T 75l ke AL E Qs I A
3 AFI2OA AAHAT. TVD-video HOJEIAS
1920x1080 3242l & 107] A B2 FAE o] glom,
Zbzt 37) A @29k T ARAE 23} 7o) Yol ALE-
It} PandaSet> AH&F8 A+ HAOF2 AAH 1FA
H Y Q HolEIAC 2 1920x1080 A =2l & 1067] A1
2 F 3N AR %5 H7HE 918l CTCol 3= o
PandaSet>- ¥ 39 WAIE A3} 7o) F 679 FYPrE
FAE] o, g dolelAlo] opd Md A& wlo|H
Aoz FRHEh
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I 1. SFU-HW HO[E{Al 7
Table 1. SFU-HW dataset configuration

Class Sequence Total Frame Bit Frgmes Frames
frames rate depth skipped coded
A Traffic 150 30 8 117 33
B ParkScene 240 24 8 207 33
B BasketballDrive 500 50 8 403 97
B BQTerrace 600 60 8 471 129
C RaceHorsesC 300 30 8 235 65
C BQMall 600 60 8 471 129
C PartyScene 500 50 8 403 97
(¢} BasketballDrill 500 50 8 403 97
D RaceHorsesD 300 30 8 235 65
D BQSquare 600 60 8 471 129
D BlowingBubbles 500 50 8 403 97
D BasketballPass 500 50 8 403 97
(0] Kimono 240 24 8 207 33
(0} Cactus 500 50 8 403 97
H 2. TVD-video H|OJEAl 1
Table 2. TVD dataset configuration
Sequence Frame Frame Bit Fr?mes Frames
count rate depth skipped coded
TVD-01-1 3000 50 8 1500 500
TVD-01-2 3000 50 8 2000 500
TVD-01-3 3000 50 8 2500 500
TVD-02-1 636 50 10 0 636
TVD-03-1 2334 50 10 0 500
TVD-03-2 2334 50 10 500 500
TVD-03-3 2334 50 10 1000 500
¥ 3. Pandaset H|OJE{ T4
Table 3. Pandaset dataset configuration
Class Sequence ID Frame Frame Bit Fr?mes Frames
count rate depth skipped coded
A1 57, 58, 69, 70, 72, 73, 77 80 10 8 0 0
B1 3, 11, 16, 17, 21, 23, 27, 29, 30, 33, 35, 37, 39, 43, 53, 56, 97 80 10 8 0 0
C1 88, 89, 90, 95, 109, 112, 113, 115, 117, 119, 122, 124 80 10 8 0 0
A2 64, 65, 66, 67, 71, 78, 149 80 10 8 0 0
B2 1, 5, 13, 15, 19, 24, 28, 32, 34, 38, 40, 41, 42, 44, 46, 52, 54, 139 80 10 8 0 0
C2 80, 84, 94, 101, 102, 103, 105, 106, 110, 116, 123, 158 80 10 8 0 0

olm x| HolEJAl ©.ZE TVD-image HloJEIAP, Open-
Images v6 Elo]EIA, FLIR ®lo]elAl®lo] gith TVD-im-
age HIOJEIA 1920x1080 3/d=2] ¥ 1667 om|AZ
J=]o] 219H, Openlmages v6 H OJEJAlS 2F 9007+ “<
olm|z] FoA VCM 71 13l 5,00070¢] on]=]7} A
wlo] AREETh FLIR HloJEIAlE 640x4802] 3007 2]

o2 A3 H vlolEAle R, FUsHA v7tAF FhEtR
25 glojgAlelt). om|A] HlolHAlS B Aeoz
AEHE HolEASZ HogAl 3¢ A7 o) dA
CTCel MEE o] YA VEMeIA = vH L T9S $13
= EPloZ s Q)

Al olm|A] Hlole At AEEHE 5

hap=ye]
Sy
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olg]g Ho|HAES o5 F 7IAISky 45s B ket
A8, 7+ dleleAle]l 78 GT(Ground Truth)oll 233t H
7b HES]AE Aoste] AREsty Utk FAH R
SFU-HW tle]8Al& A 2o gk GTE Al5-3shH, =
2l %5 3 7h= Detectron29] Faster R-CNN X101-FPNY!
S AHEEte] HAl A5S stk TVD-video HlolEA
= AA FHe| digt GTE 7K J°om, JDE-
1088x608"" IESI TS AMg-3te] A5 B7HE WYk
PandaSet tlo|EIAS] 739 9w % 3] g GT7} A%
wo glow, 4% H7H= Detectron2®] Panoptic FPN
R-101-FPN 3x 2173w ARE-ghet o]u]#] dlo|ElAle] 7
- BF AA "X g GTE XSt JoH,
Detectron22] Faster R-CNN X101-FPNS A}-&-3lt},
‘6‘

-FPN
VCM CTCOIME A9k 7125 9] 452 5717 v
=

257 99 3 19 A3 BEE F9Ia 9,
714 A Aol o] BE Eo| st 37} AsE B
O AZsok Bk VOMAA] AHgeke thEHS Q15

REE 71 MY L 454 de €85+ RA(Random
Access), LD(Low Delay), AI(All Intra)”} 9T RA EE+
o] HZE $3F =24 GOP(Group of Pictures) T4
E S AgdtH, LD REe A His)aete] Az

=
Fd AHEE HIEZ I, Al Boes BE ZHdE 5¢4
s

VCM°1 X*xil J}Olua}"lfﬂ Foil BEo] o] 238 W

3= A7 ¥ E2E(End-to-End) W] 0.2 FEE o it
a 1#01] CTCOlE= 71% A|St Al A5 vuE 94 AMes
T A0 47 B H7E el Ze]l, AR Ao she
HF 45 R 7, 223 FEe S8l AEE vl
A B AR sheE ZY Sl Meso 8l

. VCMe| ®7t gy 23 olf ¥ e
FAE Ol B B7F AIZY BRI Ol

VCMeol A= 7]4 A|¢t Al SFU-HW H o84l TVD-

video HoJHAl& 2 AIZ HolBAlOE H sty Ut
ol HolHAE> 72t A @A AA 2 gk GTE
A8, ol RO R 45H F/FY Hal A5 WUt
2 Atk I8y VOME 37 UEYIY 5YHA
(Network Agnostic)®]e]oF 313, HE BlAaE X Y3)oF
?'fPE]-—‘: QA E Eata, AA 71N JF M EY A
FEAREEI oM HF Ve A 94| o] TS
= ﬁ“ﬂﬂl Atk ol v wAl vH BAAE 22
o 2 APt} sh= VCME 28l 524& It ol o

AR 2Hgstal itk
olyfgt S Heety Bt v Fr ] S
3ll, 1462} 3] o]l A= eJn A
S 9)3} PandaSet tlo|E{Alo] A ¢HY g9} om
AZ dolEA 2 A€ = Ut} PandaSet Hlo|EAS] 7}
7158 AA F4l 7l A dolrt ui A o BEgk wAl
A B7tIA T8 249s AlAbekH, 3FF VCMeA
ol XY 7FeAE Tt 1y dA A+ A=
delgAlo] opd ez A& dHolHAM R Ho §lof o
of #Agk AF7E FEst, 7t vlolEMle] st AT E

|
S

¢

& (Semantic Segmentation)
o]F Mg

98t 8 FH| GTE Al Algat=d A7} 9
g gl g HrhE AT 4 gl wEiA ?ﬂfﬁ
VCM A5 371 A2 FE B2 371 A A S
7ML Qe B 4= ek t1%°1 F93 gl 230 thalA
T oS 39 AR HIbt o]Foixiof sl RL
A= st b 1E1*1J+ 54 g2l tisl] o shuhe]
kS ARESte] HUHE Zdetal Qith
E dlolEM #Hste] 71Ee IE dlo]EAlel of

g GT9 #AHMAME olf7h AUAEH 1443 3] 9ol A
SFU-HW d|o|EjAlel] th st GTS A3z Al A tet
A 71 A 71¥) 5191tk £3] BasketballDrill, BasketballPass
59 of APz GT 2577 #A=eH, os
SFU-HW Ho|EAl S &-8-8 B E A5 H7t Adxd A3
9l J3E mA F Ak 7t XWFJC”E} olg g &
AL slAst7] Hal 1473 3] 7kA] sl AlE Sl )
St GTS(Ground Truth Study)E 58 3te] GT wlolE <] 4
S A Aol o]FoHth

VCMOIME A 22 Bl 2E golejalely H7t EYA

of ek AtE A4z sty A, Az 2

e o\.ﬁ‘.
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olAl 2 Algh, A& A B vlelH FH
dlolE M H7}h 21733 S 2 A7
ojggo] EAlste) AT §19} 7Fo] o] H e A
220l A=t 9lom VCM 15 Woll A= dlolEAle] o
A = 573“* 9L Fol7] A% =97t AlE o]
A3 ik &5 dloleAl 7o ¥ A 1%, HE Bl AIE
%} st GT &5, 183 MEYA =gl 7}

Fol 74402 =08 Bet 92 A

15}

A
14 9]

£
o 3

r_u = Olﬂ

o2
& A

lr g sh
N

O,
O:

1462} 3] 9o A= 9137 Y BTl A#Hd 238 o947}
A 71E Atk 1403F CfP(Call for Proposal)l'” ©HA o A=
RA(Random Access) EERF A8} 21, o] & WD(Work-
ing Draft) 2}¢j¢] 224 35}5|H A LD(Low Delay)<} AI(All
Intra) =7} F7FE ATk T1Eu o] dAgelA] 7t REd
54 2 gdlo]l 24 ol g HEgk =7t F16] o] F
oAA] 3kt 53, 14621 3|9 7kA] AMEE 1T RE
= 71€ HY L I FFA dubH o AL
LD, AIS1 S} ©]= Inner Codec Woll A2k AL FA013
2 Rol(Region of Interest), Spatial Resampling, Tempo- ral
Resampling 7 722 R 3 Y o] me gio]

24s 19 OW 23 FFE o] APHA A& =

Oko
of
oL

Al R0 A9 BEE Z o] E%}ﬂ"i‘”/q:":‘ﬁoﬁ
oF g}, 3t ]‘?} emporal Resampling & 5] 7%, 915
o7 47 S AA S YA H 7 o Eﬂ]%‘%

o]-&3 HH L BiE Fal 54741 ZH S B4
B2 oE zhdae FE4E 7HAH 57 4A X
st H

o] FY ol thit o]5p7F 1462 3]l A 7]
HAom sy mEe) £ 9 deo] 2o g

LAl el =915 skl olell we} Inner Codec W
FollA 74 REQ] defo] g We3| Fdhs Inner
=9 VCM AA] sto|zelqlell A 7} REof deo] 215
48] F=35= E2E REZ #4859 RA inner, LD in-
ner, Al inner, RA e2e, LD e2e, Al e2eZ F 6711¢9] 913
AR EELEE

rulo

3. g9 Gt K& H Olsr

1437} 3]€)7k2] VCM CTC #A = & Al 7HA 9 A5
H7F Ax7F 71eEo USlth A WA A EE BD-rate
(Bjontegaard Delta rate) "2, tjA A% the] H|E 24&
< UERZ] 98 AREETE o] AEE VVC(Versatile
Video Coding)9} 72 712 G4 45 EFolA A3l
H7F S 71Wro 2 &, PSNR(Peak Signal-to-Noise
Ratio) thAl WAl 435 AXE A-§ste] st wHolth
SR YF WAl A 53} kbps(kilobits per second)= 3 TE
7% B ZA(monotonic)shE AHHAE 7HA= A
ofum, Thef o]Fo] T o]z ¢ O™ BD-rateE AAHE
T e FARC] EAg F WA A EE Pareto-
mAP(mean Average Precision)/MOTA(Multi-Object Tracking
Accuracy)Z, BD-rate Al4F Al H] T34 (non-monotonic) <!
RP(Rate Point)®] A& #|9]3}3, ©Z4 2l(monotonic)
AR FZ31e] BD-rates AlAFsh= 7F AsEelth o] A
F+v 14321 3| 7HA] A4 ARG EH AW, TR A ARE
A2 Aoz s8] 54 Rate Pointol A A2 gto] A
g dove TARC] AATh WA A EE= BD-
mAP/MOTAE, BD-rate}= W= HE 7148 thH] o
2 A Y AEE Hrtstr] g A golth AT
VCM 15 Wl A& BDrates 715H0.2 g H7} w2 o]
F2 AREE o] 7] Woll BD-mAP/MOTA A% 79
SEHA Ggokon, Al 7t ARl A E ¢
ol F#Es] A7 = gk o] ¢ o] Al 7HA] VCM AdE
H7} A x7F EASA T, BD-rate= WAl A5 kbps F
@27 JAE s Axte] E7FsE & doke A7
i

o] o] WA 7Hs/dol 31om, BD-mAP/MOTAE 4
Al Gt A 2 AR et dAfe] AT

o] ¢} #HH3}e, H]TZ A (non-monotonic)$! A3}l A =
BD-rateE A4t 4+ Q=5 S} Python Zho|Hej2| & &
S3h= Wgo] 71 7ME A v glov, I o] A4
AR Al IF el A EA kel 3 Pareto-
mAPY BD-mAP/MOTAE 7|24 A5 Hr AE2 &
3t AT UAA R old tiME IF WA &
3 G5 A Xtk A= 1403F 3] HE 1433
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oA E 7|EAH O 2 BDrateS H7F A EE ARRELE,
WAl 57 kbps 7H] AAI7F vl A Q1 AlE 2o Tl A
= Pareto BD-rateS 7 A5t &3 W oE AdE
AR, olF 7IF2E 7E AY %5 ZAs3Ah

o] % 1444} 3)9lol M= HAl Ad5 3 kbps 7He] WA E
FE I (curve fitting)S 53] AAZE o 42% e =

wpgel AEA AW OR, B o] WAS BE 7]
% W7k % AY o} 2 Aol AHgH ek Lo A
B e w9 Yole) EIIE FlA gl FAaA
Wakshs 4%, A4 A% AR ARHOE BAG U
oA Aol Gtk Ea, HMA AES A0 wx
Aol Fej AR hehs Hol A o7} gom, A
249 AdolE BRL AL LS A gete] A
w2 A% W7k A 2] FelE AATE BRI A
253 Qe oleld FARES et o7t @A7HA 2
A ZolAwk o) 2 WAL F Yt Fag Hk el glo)
S el A%sIN B33 AE Bt

V. 845 XNst 23 ol H M JlE

3% 3del A 7] d wpek el 7le Hriek HlaE
TFe =07t ol FoA Rl ol = Eeta, @Al VCM

e 718 dge Tl HA Aee A

fd o

Z ofN huoAN

=

[e}

=
dxHog ke T olE Hlgto g AAle BD-rate

7} AERE /‘PQO]-EI At} BD-rates WAl A5 iy
E A7Es Uehlle AxelBg, w4l Aol thi At
HYge v E A& A $71sHH BD-rate Tl A
= A% PR 1Tk F, AAl WAl ] A
FETH= BDrate #9HE 712 R 7]E AE o] o] FoF]
7] wzoll, 37t AFEFE A<l WAl e 23]
] AEHH 07 At = ] YEhAL 9l
T+ MPEG 1472} 3] ¢]elA] VCMRS v0.99] Rol AA ],
Spatial resampling, Temporal resampling, Bit Depth
Truncation¥} 722> 52 EF Z< Wt 27 ZE v A
A% A% mas B8 A=A, ® 45 SFU-HW
oA mal 5o ApolE BolFn, Het oF 18%IRIE 1
Al Aol Atz eH, & 591 7Ho] TVD-videod A=

.ol g o]

Al REOA AR A gkato] 9o} B of 50401 E )
MOTA 7} a7t AUt & 4+= SFU-HWoll A WAl A

5 AolE HolFn, Hi oF 18%EIES] A5 Asr} o
Elstth & 594= TVD-videooll A Al REZ2 UF AT
ol AANAE, H oF 5%EJES] MOTA gk Ha7t

AT

E 4. SFU-HW 0Al M= XI0| ZIHZE £ off-on)(EH2l: %ZESIE(mMAP))
Table 4. Machine performance difference result(all tools off-on) for
SFU-HW(Unit: %p(mAP))

Sequence SFU_RA ESFU_LDg SFU_Al
Traffic_2560x1600_30_val 2152 i -17.40 i -16.59
ParkScene_1920x1080_24 val 2567 | -18.78 : -29.99
Cactus_1920x1080_50_val 5267 i -42.86 i -10.53
BasketballDrive_1920x1080_50_val| -15.79 : -15.37  -24.72
BQTerrace_1920x1080_60_val 2228 1 -19.79 i -14.91
BasketballDrill_832x480_50_val | -18.34 : -16.78 : -15.92
BQMall_832x480_60_val -16.88 | -18.85 | -15.53
PartyScene_832x480_50_val -30.34 | -23.90 i -27.82
RaceHorses_832x480_30_val -10.72 -10.92 -12.43
BasketballPass_416x240_50_val | -7.68 : -826 : -4.95
BQSquare_416x240_60_val 1010 | -893 : -844
BlowingBubbles_416x240_50_val | -25.00 | -21.47 | -13.43
RaceHorses_416x240_30_val 776 i 742 i 513
avg. 2037 | -17.75 | -1542

E 5. TVD-video M4l M5 X0| ZIZE £ off-on)(EFRl: % Z2IE
(MOTA))

Table 5. Machine performance difference result(all tools off-on) for
TVD-video(Unit: %p(MOTA))

Sequence TVD_RA TVD_LD TVD_Al
TVD-01_1 -2.01 -5.70 3.02
TVD-01_2 -1.03 -4.95 1.85
TVD-01_3 1.63 2.61 2.66
TVD-02_1 -0.98 -1.62 -2.38
TVD-03_1 -12.71 -16.13 -2.53
TVD-03_2 -4.38 -9.43 -1.19
TVD-03_3 -7.70 -10.70 3.68
avg. -6.14 -7.90 -1.71

N B4 A5 Ast A 53 AFY A5, %

Al A28 53 7ol Al 8 BoklM e AAE 2AE
A 7hs/de] Ak 12y A4 BD-rates A
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A et A AR A H7F A7 FA S gl
o]A, o] BAE ZLEAOZ dAste o ofHeo] Utk
o]Foll= M gl U 71 ol Fe R AA Aatd 7
% BD-rate X7} Faattiete 7le Ag A F7F =47t
o]FolX| 3L YA BE A 7)ol tal] ALHA = &
ow, 73] AA#AA I F2]HQl 7]Fe] glo] AAAI
MAels A7 ik

olglst LA E A, MAle] 5 AstE WA
FAol BDate A5 MAE ERE] 1% AE F shiz
A8 o g 7o) A o] 71
RS9 Rol 718k M) spAel A, A G2 § 23] 99&
Aolet vl o2 A sl WA LA HA
A A AsE Besr] flsl A okE Aok

Hg A v 7tk AA g4 5, Rol G99 A7)
7F Aol Aol AARET 22 A 5o g, 31 Rol
g TR AT o]FA RolE FHFOEN, 2
AAEE FH A AEE I T 5 A Hof, dA
2] ol AR A4S Fol3 B AvHel A5
< =9 F Utk

o] 714 AME3H= YA ZH(Threshold)S AFe] & AFol
utet A (DllA 9} o] AR Hojdth

Source width X Source height
1000

Threshold =

Rol 342 al% goje] FH4E 7|70 Fa5n, ¢

= Rol® 7tz B AlE Zolo] &7 v &2 Fale] A2

(a) Original Rol

72! 1. Adaptive margin dilation 2 Oi[A|
Fig. 1. Example of Adaptive Margin Dilation

Rol 995 Agsict 8 vl 2] (2)ddl4] <} o] ALt
Hm, ARA0E Ho 207k S EEF A gs i
Threshold

Roldilationratio = Original Rolarea @

o] A& dAlE BAFEh dgolAM=
ojglo] Z7] 9] Rol7} YA FHET}t o}
HEE o] AFO R FHE BHS
£ A= AF A= Rol 2717F
SHA skt
2HE AFH o E HFs] 9@, Al E2E A
oA AA gA B A 4 APS FYst,
23} v w3 & =Rol A AREEhe A ©4
(mAP)3+ A4 A 2 JFMOTA)E %ol S5, HAl
the] H|E 72F2&9) BD-Rate:= %ol 2242 A50]
Ao A3},
< SFU-HW tlelBjAls -85+ Al E2E 2|4 &4
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6. SFU-HW Al_E2E Z4H| EfX| H|EZ0|E H mAP B3l
Table 6. Bitrate and mAP variation for object detection on SFU-HW
Al_E2E

Class bitrate variation mAP variation
Class A +20.18% +2.57%
Class B +10.71% +3.96%
Class C +0.40% +0.32%
Class D +2.44% +0.47%

(b) Expand Rol
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Z Z7ht o, ol i35t AA &
2 Hh(mAP) BET?} AN O 7 R E Qi

£ 7 SFU-HW Hlo[HAS 283 AA B4 dos
BD-Rate(mAP) 7|52 2 A3t Z3}to]th. BD-Rater=
A As i) ME 4SRN 2 Class B Al 2204
-17.85%°] /35 iAol vehtom, HA d 7FlEL
-4.67%°] 3ol 1= ATk

H 7. SFU-HW AI_E2E 45| EIX| 45 H|T (EH9l: BD-Rate(mAP))
Table 7. Performance comparison of object detection on SFU-HW
Al_E2E (Unit: BD-Rate(mAP))

SFU _AI_E2E(Object detection) BD-Rate(mAP)
Class A -0.83%
Class B -17.85%
Class C -1.00%
Class D +0.58%
Average -4.67%

82 TVD HloJEAl& g
A3}z, 7 A 78?9 HEF o] E wiste} )
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3y

¥ 8. TVD AI_E2E 24| % H|EZ0|E ¥ MOTA H3}E
Table 8. Bitrate and MOTA variation for object tracking on TVD Al_E2E

2 45(MOTA)®] HstE YeRdTh & A2 1]
g o] EVt F7ketd o, oldl ti3-ste] MOTA A% &
AMH o7 FE AT

3 9% TVD o[BS 7|Wte 2 Fafet A F
¥ A= BD-Rate(MOTA) 7|02 AHd A
TVD-02 1 Al E 2ol A= 44.44%2 & 45 A
UERd o, ukE AR A oM s Ao tha A8ty
71% STk

rEL‘ lm e

E 9. TVD Al_E2E Zi¥| & Mz H|W (2H2: BD-Rate(MOTA))
Table 9. Performance Comparison of Object Tracking on TVD Al_E2E
(Unit: BD-Rate(MOTA))

TVD_AI_E2E (Object tracking) BD-Rate(MOTA)
TVD-01_1 HHHEHEH
TVD-01_2 HAHHHHHR
TVD-01_3 HAHHHH R
TVD-02_1 -44.44%
TVD-03_1 -1.24%
TVD-03_2 5.10%
TVD-03_3 8.42%

Average HHHHHEHHE

TVD-01_1, TVD-01 2, TVD-01 3 A|&2¢] A%, 719
A4 AF9] A% W3l Zo] 7] BD-Rate Al4to] B7153)
o 422 7|9k Bl gj4l RD F41S 53 A5 Y A%
Ao 7 BAMEgth I8 2= 2Ry 7247t TVD-
01 1, TVD-01 2, TVD-01 3 A]@¥ 29| RD F41& yepd
ok Al 24l Bl A AQE 71 AE Al <3 iRl o
S RD %5 Aol gelEm, o= 7o S A7

Class bitrate variation MOTA variation
TVD-01_1 +16.34% +5.2%
TVD-01_2 +15.16% +6.3%
TVD-01_3 +13.61% +5%
TVD-02_1 +2.46% +7.5%
TVvD-03_1 +3.78% +0.4%
TVD-03_2 +4.57% -0.4%
TVD-03_3 +6.55% +0.2%

///—::—.—.-—'
(a)TVvD-01_1

T2l 2. TVD-01_1, TVD-01_2, TVD-01_3 A|EAS| RD =M

(b)TVD-01_2

(c)TVD-01_3

Fig. 2. RD curves for TVD-01_1, TVD-01_2, and TVD-01_3 sequences
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