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(B -84) 24 49 1Y L M5 ug
5.1.3 AlZk QIX|
U2|E Task 2OF Hiojy |3
=Y =g HIAE  O|OJX] H|OJR 2O 3D
0|0|X| Image Classification [ O
3D Point Cloud
OIE ZzIRC 22 .
3D EOIE Sate= =R Detection i
2| Q1A Object Detection o O
3D ZiA| Q1A 3D Object Detection O O (]
A= QA Face Recognition [
7|ZQ1E AS Keypoint Detection o O
3D Keypoint
F|HOIE HE :
3D 7IZRE &% Detection ©
siE Q1A Action Recognition ) O
XM = Pose Estimation [ O
3D XM =F 3D Pose Estimation @)
HIOQ 2= Video Classification o
- 3D Object
A 2= e
3D A =% Classification ©
HIC|R Q14 Video Recognition )
% H2M HI|(@)= SiEZRY0 AYNMoR MEL:= HO0HRES BEAIE
X ofekM B7|(O)s AICIOEINIM A MPS M2l 5 sE2E0 XMEE:= HOHRYES BAIS

(B I-85) AlZt QK| Taskd HIOJEf | 14
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5.1.3.1 0|0|X] 27 (Image Classification)

72 g
e + E3 00IXIE Ya12E0| YHRE M, 2 O|0|X|17F O ZHAM £ok=A
e oraxL o
T g
* Ho| AH9] 2 "R ZFoks X0 Ofd, sy £E0ILt HAlet SATHA
NS LHE

=Foliti= 3% OI0[A] 214 E= A QA0 & = US

H

(E I1-86) O|0|X] 272 /€ U ME WS
5.1.3.2 3D EQIE Z2IRE &3 (3D Point Cloud Classification)
= L2

i - S% HOIE SAPCE UT2ASN YAYS 1, 1 EOIE S2ALCI} O
° SYAN SR YBFE XY
- ~ Ee5] ZH5j2] 2 9l ERSI= 0| Ot GHE SA0ILH e ZaHATIK|
SEdL= ZS 3D 2F QK0T B 4+ US

(B 11-87) 3D ZQIE a9 £39| Jd U M5 UE

5.1.3.3 Z{&| 214 (Object Detection)

= g
I + O[0[X] Lo S SHAC| 2H| QIABAZ QAEH= Hef
- F| QIAIS QIS WS 150 YT} 250 Yol £ JIX| £ 9EoR

HA HHER FE SEE QMAGHH, WEAMQ 2E=2= YOLO, SSD,
HE e RetinaNetO| QIS
T Hs o 2T HiHe Ele M E RMA6HYH, (WEAQI DEZ = Faster R-CNN,
Mask R-CNN, Cascade R CNNO| &
o i QIA] ANt WA F JHE Q17| Q= H|0|EA2 MSCOCO 0|H, 222
UHHMOo 2 W UL HIIDEO [Ef P HoHE

(E I1-88) | 2149 7Hg H MF LHE

5.1.3.4 3D Zix| 2IAl (3D Object Detection)

78 g
e +3D BA/O[IX] LoIA S SaA0| HF| QIAHAZ ZXfek= X
+ 3D 27| QIM2 UBHKOI AHOIAD QABHKID!, 2ZLOR RGB O|0IXIS}

|1©
: =
&7 depth 242 HOPA S&55FL, £2A/0= RGB O[DIXIZS @202 o}
593 02T & 4 %S
4 {l QMO Helz HXIR, 29 3], YR,
e 52 o 4 91002 X8 FY U 00K FM, 5 FUOIN Cryst
o
o

MZ WE




Mt g

QIA (Face Recognition)
LHE
« A== AEol0 JhQ19l MES AL &Ploh= &Y
+ 4B 0L AAHIS AFEL HICID T AARIOR ARIS MEGK O MBS 4 US
+ 211 Qe A O =019] WE2A, TIE B0

SN OJAl X|R QIAl

U= 9_|A! TaskE Face Verlﬂcatlomf Face Identificationz} Z0| MEXQI
Task2 7A|st =

(B M-90) ¥=

L oot e SR 0

oI1Mo] T 2 HIE LS

— 1

5.1.3.6 7|Z2IE ZHZ= (Keypoint Detection)

T2 LiE
g L S OIAS PR W F2 F|HOIES ZEGs Y
« 7|1RQIEE #h] HOIETE 5t O|0[X|0IA S0IEHL =0 H= Xe
delot= %.7_”%* x| E= 0|0fX|el ZRIES X|&gt
M LHE « EXO=ZE, O|0fX] &M, FA, Het 2iE S0 Ofoll HotX| %2
cU=Z EH“OE &l = Facial Landmark Detection, AAHE AOZ &
= Pose Estimation 0|2t TaskZ & o FA|3t =
(B M-91) 7|ZQIE QIAMQo| 74 U MHZ WE
5.1.3.7 3D 7|ZQE HZE (3D Keypoint Detection)
7 g
= + 3D CIO[E{0IIM SEF QlAlg 2o RSt £2 7|HQES AEstE &Y
« 7|HOIEE= A HOIEAL I S5HH, 3D HIO|E0IAN E0IEHU =0 H= Zs
N U8 Holsle B2 IR EOIES K&
« EZC=E, 3D Hl0|E 3™, F4, Het g SO0 Chol Hotk| 243
(& 1-92) 3D 7|EOIE QIAlQ| JHE U HE 4R
5.1.3.8 &@E QI (Action Recognition)
7= g
uil= + HIOQ O0[E] AEZ0IA A =2 ZX| I QXS of= &Y
* &AIZHCCTV HIEIR HIOJH AEZ0IN ZiH| 52| 24K H QM FREe=
. Plaist ALI2I20| O XIS 2 BB + %S

BT 21 T8 FR MYS ZE601 A BSS oo | SiEt Utele
TRQITS Jliolt, 2XIS BEX0ID BIHOR Sfzel= 4 SH2 B

-93) #S
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5.1.3.9 XIM| =X (Pose Estimation)

T= L
vil= o 7|t H|Q| L S0 tHeh YX|, Wek2 AESIH SHAS BEFok= MY
«J|&Xoz2 7|ZQIE ZHE(Keypoint Detection)O|Lt S 21Al(Action
HE g Recognition) Task®t RARRH ZHZE FE
T g, Ol=, AR 3 ARXES LG FHQR ZOIM 88 ZRIUS M
SHEHOZ Qlgl B2 MIFUt ZIlET US
(B M-94) Xl 92| 71E 2 ME e
5.1.3.10 3D XM =8 (3D Pose Estimation)
T= LHE
M + 3D ClIO[E{OfA K2t 2|2 22 220 Cheh /IX|, Hieks AESIH SHAS
- 230t A
« 7|8%02 3D 7|EQIE A= (3D Keypoint Detection) Task2t SAFSH 2H|2
TS o=
St S, o2, AR U AZRES T3S L s

a0z Qls B2 7t
(B 1-95) 3D XMl 3ol 4 X ML LS

5.1.3.11 H|C|R 27 (Video Classification)

78 g
e o D0 =017 HICR0(IM 58 D2 F17t2 ME6ll SA 20158
= 05k A
e — g
« Z2 H|0R g4 ERV|= Mot DY 20152 M E2t OfL|2t HICIL0i
U= Cdet DAl Jisut =M Tl Al HILRE AHY & S
N WE o D30t HIC|RE HYol= O] RS 0129 MEd=2 Aol M2} TE,
UPHHOl 2A0f= HIC|0 SHt OF42] T 20158 2ot HIC|R LR
Zb T 0] ofit Ol 20|58 ¥Yol= 40| ZatE
(E I1-96) HIC|R 232 i ¥ MiE LI
5.1.3.12 3D Zix| 2% (3D Object Classification)
T2 LiE
e + 3D O|OIX|/B4 HIO|HE YU2IE0 YHZHS m, 1 3D 0|0IX|/SFA0| ot
i S2hA0| SOHX| 2FE Y
HE e * Ho| A0 2 HRPt EFok= A0| 0K, oliid £M0|LE AMISH S2HATK]
e 225t A9 3D HF AA0RHT & 4+ S
(B mM-97) 3D ZH| 259 7HY ¥ HZ W&
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5.1.3.13 H|C| 2I4| (Video Recognition)

2

A=

A L

5.1.4 Az} 44

24 2|E Task 20F

r

IIﬁoﬁll

3
Al

=

O[D|X] &g

O[D|X] &

2D OPKIE Set A B

% HeM BY|(@)=
o]

X SieH B7|(O)e

5.1.4.1 O|OJX|] MM (Image Generation)

75

Vi

[}

A L

5.1.4.2 O|O|X]
2

=

Mgt L

SIERU0 HEHOE HgEs HOEHRES BAE
AAHOIEIIN A Eeig AH & SEDW0| s HOHIHES EAR

L

- HIURE £8510] MAZH A AlE s,

« ZAEEE 8 19 HIOR AEES B0 T T2 f4oh= HES
St= U™¥E AXIO, Tracking ot = FAE = US

7IH2IS AMRSI0] A|ZI0| X0 T2t X0 SIS 3ot
DHJOIA ChA SXE HZoks Ado=2 F4E

H [1-98) HILR 2149 JHE ¥ HE L

IR0 H|C|Q

A

GlOIE |3

g=2g BAE  ODX] HOR 202 3D

o

Image Generation o

Image Synthesis o

3D Object
Reconstruction

O O O

2D View Synthetic O O

(E IM1-99) AlZt 4 Taskd HOIE] | 714

—

1S
0|=(Noise) YHS 2Ot Eok= 7HH|IZ] W M22
RHH
—d

* QIBAISO| et
0[0|XIE Hdot=
* GAN 7|2 0|&510]
7Rt O[0[A| &g0[ 7

O0|IX] Y2=9 Hehlt M52 MY 20l=
tsg
(2 II-100) O|OjX] Yy 7HE X MIF U

gt (Image Synthesis)

e
* QISAISO| O|O[X|L HIHRE = -IOf, T2 Lt F=E A O0|X| E=
HIHR= Helol= XY

* GAN 7| = 0[8ol0 M2 g9 2= H= 0[0[KIZ HIEsAHH, AlE
St A9 0|0z Hekot= A0| 7tse

(2 Im-101) O|OIX] &yl 7HE & MIF UWE
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5.1.4.3 3D Zix| 23D Object Reconstruction)

1= L
M « QIZXIS0| YA/0|0|X|/HQIE SHRE2EH HAM(EH, AR 5)2 A+
= TIxXE 2%(reconstruction)dh= AN
+ 3D GAN 7[=S 0|2510] Q&/0|0|X|/EQIE S2HRE HEE9| Mkt 17
NE e 5-_% , A 7”X1|9f 7|o15HEQl HEIETE OfL|2} SHAZI0LE AR SHOjA

0 QA 2K SN0l TH5E

(Z M-102) 3D ZAH =& 44| 718 X M7 WE

5.1.4.4 2D O|0|XIE St AI™ §4(View Synthetic)

5.2

7e g
[ + QIBAISS ¥B5101 00X/ QIBXOR 3D M A
X2 2 A 7R 01 el JRISE 01851 TAES 3¢ 7, 2
N2 U8 NS 2} FfoeiSe] e HOSS 0|25101 ST AHl Chet xRl HES
=X
T O

(& M-103) 2D O|OIX] el 7HE & MR LHE

o5M
‘RO S ZARIS2 Y112E Task 20F HE =N, 21219| Task H2 REY S
HEE MEY =+ US
= ZoME 24249| Taskol| Chet &Ml 23S HI0IE RYE=Z MARIAL, HAE:E F&8Y

K= HI0IH2 R0f @2t “0|0|X| HIOJEf, HIE|Q GIO|E, ‘L2 HOJE, HMAE
HOE{', 3D HIOEf' =2 7=

Ciot 2 RN B Jlo|S2iel v30,00M MG R8N SHXEE SRAISHRAR]
ASANN BTok= ‘AUBALS SIEE HOJE THAY Q| 75 ARISS 7[H0R X% 285
= ZYXEES HAet 202, MAlSHs 2 Ol20I= 09 CIYSHDE HolE 75 20| w2t
Must SHKE Y SHES HOHOF

T3l Qa4 SE AY Al ST 22 UKZ F450 &

114



= filnd
- offg EAHS OcHZ A ZHof %Eiloﬂ EHﬁH EQI%E* M, PEAl &7] A=E 242 ot
EXME 5| HA
- Ef”._f by ﬁ-_rl Z0[0f siigch= UR0|7] W20 SoTAM siE A=E &1o| e 8%

|
=7F ol Hhst 2%
(B M-104) R84 =S8 4% 3

(& M-102), <& 1-109), <E 1-125), (B 1-129)01 7|™ME ‘¥12|E Task 20F &
o RYOIL 'REY EYNE Q| R, YKoz QIZX|s 20N S8&E 2 7IE

ol
=

012 BIERISHEASISRON BRot= ‘UIBXES S8 HOIE THARS U 2E 2
XIE U SHO| EIYNS UG 2ok 20| A LNy

Fory

ohM SUst 71202 Rad EEXE X = dd=
0|50/, Zt2to| L|O|H 20FE 2+ot= R84y 7IZ0| BE = UCk= XO0| = A 0|R=

= "H1E SEED 7101=220 v3.0,00 7IEE HES FU=Z of&l, Mol ZHO| [t Mfet

SHXES MESH 20| SOIHCH Z28

5.2.1 HIAE O|0[F

2d2|E Task =0k ofdl S f8Y SYXE HIZHE(GAD
BLEU 73.25
Machine Translation
FR-H= 91.3
Pl 98.68
AUROC 99
(Text Classification) MAE 59
Class Labeling
MSE 71
PCC 82.28
S 86.1

QWK 81.16
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Y2|E Task =O0F et /Y

N

f8Y SENE  HIFHOIA)
FA-& 89.85
Text Summary TOP-K H&i: 95
ROUGE-L 37.55
Machine Translation BLEU 77.22
Q101 05
orort Fa-%+ 8853
(Language Understanding) Sequence Labeling
Her 86.1
zo| 25 PR 77.78
. . Class Labeling
(Question Answering) FR-Kj 84.64
S8 24 Cl Labeli pSilics 76.05
2|
(Speech Recognition) ass Labeling e '
% oy 82 S=AISHEAISRIS NN 2ok QAKX 58 HI0IH EAR’ 0 e SHUSZEUE
7Bt MMEQoH, YEMOR 01FX|s 2o S85E B JIEL HOIE & US

(B M-105) HAE HO|H R84

5.2.1.1 Fg-H=x
T2 LiE
" - YU} TS| JIEA| X5 BFOR HUT T NS IEKIE 5
- A= HIHKIR
* OlO|H LabelO| 2y T2 M, BHO| M52 FhoP T/te &~ AU,
- 458 ool 2AIZ BHE + g
e * D701 HiEHbeta) T2 ASIE2| 7HEXIE 25N, FL=0l| 7ISXIE
20{5t= 42 beta ( 1, M0 7IEXIE F0oh= 82 beta ) 1€ M8
Predicted Condition
Positive(PP) Negative (PN)
. True Positive False Negative
- Positive (P) (1P) EN)
Actual Condition False Positi True Neoati
Negative (N) alse rositive rue Negative
A () %) m
X TP HAH| True?! HEES True2td 01X
X FP: HH False?l HEE True2t 0I5
X FN: AR True®l MHS Falsedtd! OIS
X TN: & False®! HES False2td O|%
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221 EZNE JIE |
T2 LiE
A - 2 precision x recall
Fp—a (h+p) x (8> x precision) + recall
Precision =P
TP + FP
_ TP
Recall TP+ EN
e “Metric: f1”. Hugging Face. 20214 12¢& 23 T4
https://huggingface.co/metrics/f1
* “fbeta_score”. 20234 18 3Y H&.
oHE =X

beta_score.html
* F-beta score. 20234 18 3Y X,
https://hasty.ai/docs/mp-wiki/metrics/f-beta—score

E -106) F HE-H=2 7HE o M WS

5.2.1.2 Accuracy (&)

Te e
ui=] « Y12|Z0| Hj0|E ZRIEE SHI=/ 2Fots YIEE SHoh= HIHKH
<A s BF Yu2Ee e Y12E0| HO|E EIEE SHIE
TFole BIEE EFok= of 7KK WHe =, Y= B H0|E ERIE S0
A SHIE7| OIZE H0|E ZQIES 2l & & RUZ
+ AT TSt BISO) /71 Q4/242 Agsls T2 BURESl YUE
2 MHSL S ABET = g
Actual,
target or
ERTE £
Probability
density
Value
<— Precision =
Predicted Condition
Positive(PP) Negative (PN)
FAFAI(HEA] - True Positive False Negative
¢ NESIEIES) o Positive (P) TP N
Condition . False Positive True Negative
Negative (N) FP) (TN)

https://scikit-learn.org/stable/modules/generated/sklearn.metrics.f

117



I M1 SEE2 7t0|=2el v3.0 |

7= HE

A TP+ TN
CUlraCy =Tp TN + FP + FN

* “Accuracy(error rate)”. DeepAl, 20214 128 23 T,
https://deepai.org/machine-learning-glossary-and-terms/accuracy-err
or-rate

e
i
wy

(Z IM-107) Accuracy?l ¥ 2 A& W

5.2.1.3 BLEU (Bilingual Evaluation Understudy Score)

7= )
e * AANE 71A HYolK TE 72 M0z ddE 25 B/l6H| et
= K=
*BLEUE d9E 285 g 2Y2=2 F7fol7| et B/HRIEZA, 2t
X[z 1.09 Fp7t Uz HH el 0.09] "7t L=
H

k=]

N2 WE « 2 7|1ZL2 n—gram(n7iQ] &0l T L
= 7IRIC}. 07| n-gram precision(HE)2t,
N8 A n-gramQ| £= Lz S Q0[gHt.

otl, n2 1~4 Af0[9]
n

= —

—-gram & YX[ot=

— 4
HARA (AL BLEU = min ( 1,—2utUtIength y ip o icioni )1/4
reference-length =~ =i

» “‘Metric: BLEU”. Hugging Face, 20213 12¢ 23 X%,
https://huggingface.co/metrics/bleu

e
i
L]

H [M-108) BLEUS| 7HE ¥ MIF LHE

5.2.1.4 EM (Exact Matching)

78 g
e LA B BEEP URGHE BI2S SEeHs WIKE

- + SAI0IA| K0} 5, E5] Machine Translation0l BET} 0530l HEEE
e =%517| oI5t KB

* “Exact Matching®. Matchlt, 2021 12€ 23¢ X%
https://kosukeimai.github.io/Matchlt/reference/method_exact.html

et
i
L]

H I-109) EMQ| 7HE & M=% WHE
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5.2.1.5 ROUGE-L (Recall-Oriented Understudy for Gisting Evaluation-Longest
Common Subsequence)

e e
Hg S 74 71 URIBH T AIEAS S BIKE

. ROUGE—L (RecaII—Oriented Understudy for Gisting Evaluation-LCS)2

A-”_‘?_ LH% LE{o 425t I IO AR ] D/\I Qlx oo of =D N3
. LCS g ﬁo&* o7f7<|4 A8 AI. _01 | HEM LXPHER ol =8
&9 Oas HFer A YRS FFolE2 |Poltts HHO| US
ROUGE-L(candidate, references) = max;,{ROUGE-Ly;,(candidate, references;) }
ROUGE-L g (candidate, reference) = (1+ ﬂz)Rlcf(candidz‘ne, referencf:)Plcs(can‘didale, r‘eference)
R, (candidate, reference) + P, (candidate, reference)
LCS,(candidate,r;)|
AFAI(HEAL > [Les, ;
74' = _'( e _'> Ry (candidate, reference) = 1€ reference ~
numWords(reference)
> LCSy(candidate.r,)|
Py (candidate, reference) = 1€ reference -
numWords(candidate)
_ « “ROUGE". ACL Anthology. 20211 128 23 &z,
3 EX
https://aclanthology.org/W04-1013/
(B IM-110) ROUGE-L2| 7HY T Mg g
5.2.1.6 TQA (Translation Quality Assessment)
7= g
i + §129| ojDjZ EAGID, FHSH HOV} YON Q27t 9T Y W
O

HIOJE|0] QUK SHOHs WINE

* TQA(Translation Quality Assessment) = 47{X| I}2t0|E{2 HO|Z|0{,
Mg U 22k Meaning(2/0), Wording / Expression(20] 2! H8), Errors(2%F),
Consistency(2&H4) &

Words Checked: 265
QA Result: Qual ity Indlca\m
Error points allowed: 1,325 Error p

=0

g

Bl = (e(=[=]=|w]|=]|=]= &

Instruction
1

Error category Critical Medium Minor

Accuracy 0

7:||)|\_|-A_!(ECI>I'A_!) Terminology - Adherence
Terminology - Consistency

(O:HA') Appeal

Language - Tone & Voice

Language - Grammar & Syntax

Language - Punctuation & Spelling
Compliance - Style Guide & Country Standards
Compliance - Project

Total

elolo|e|e|s|s|e|=
o|lolo|a|a|e|a|a|as|a
mlolo|o|lo|o|e|a|o|=
wlolo|lole|e|n|e|e
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| M B
U

P eiag o8 HY 234l

S

BT

<. https://mww.vertaalt.nu/blog/the-limitations—of-a—quality-assessment/
Eali={e)

t0l=2t2l

(MY

* “The limitations of a quality assessment”. vertaalt, 20213 12& 23Y

A|_HIOIH_=_710|=2fQl. pdf

7=

a1 £ + 215X HOE A%-88 7

Al-Hub. 2021 128 23% T
https://aihub.or.kr/sites/default/files/Sample_data/~

_2020-01/006. MZ20F_SHFHAUZ
(E M-111) TQAQ 7HE L MF LI
5.2.2 O[O|X]| Ci|o|E
LN2E Task =Of 2td {d 84 SENE  FIFHE(OIA)
EAO 73.24
FPS 20.93
loU 79.98
mAP 96.87
] mAP@IloU 93.6
Bounding Box
mloU 74.74
Top-K Hete 100
Xots 80.48
el 90.81
Fo-& 96
2R Q1A Keypoint mAP 87.26
(Object Detection) AP 1378
AR 72.24
BLEU 81.92
FID 10.44
mAP 93.4
Polygon MAP@IoU 89.6
mloU 74.74
Top-K HEE 99.74
81.24

90.77

Baz
FB-T4
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A2|E Task =20f

7|ZRIE HE

(Keypoint Detection)

R IN

(Face Recognition)

OlO|X| 25
(Image Classification)

X o8 Uige BAxisyeAeR
J|BIOR SO0, YUk

(& I1-112) O|O|X| HlO|E

N

| 22 1. BRE JIE |
2t /Y REY EYNE  HISHOIA)
Correlation 71
Polyline
mAP@IoU 71.2
mAP 99.29
Keypoint stie 94483
Verifig?iz:lpgéﬁ 7066
Bounding Box
MAE M
el 67.2
AP 98.76
FID 7.94
Keypolnt Rank-K Hatc 81.9
el 99.31
Polyline Rank-K Hate= 81.9
Tagging Rank-K M=tz 81.9
AUROC 98.24
Grid Cell =i 97.47
mAP 99.1
Bounding Box Top-K Haie 95.3
et 91.73
Fo-E 86.04
mAP 97.4
mloU 85.93
Polygon Oveéaélélxel 95,95
Fo-E= 99.6
%‘E IM 325h= USKIs SHEE H0E FEAY 0 et SHHUSEUE

I YOI 4 U

AUSKs 20N E8&= B2 JIE U

M ZZX|E JA
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5.2.2.1 DICE-Coefficient

= g
H « 5 7ol HOIE HE 710 QAMS S BIIKIE

+ DICE-Coefficient & GIOIE| HE 719 RAS S5l A ER0I0,
Vel B8 Y T 00K 5 Hsllpixcel) 22 LERO) AAE

SHd o= —r
* QUBASCOZ WoE 00K 2 Y112E HSM SA=0ACH, 0|0|X] 2

oM 7Ky e MERE SEAIEY

2112 DICE-coefficient= F1-scoreQ| gfat 2L} W2kA Fl1-scoreE 0|0

HE L2 :
Xloil Mgst HH02tr = == UCh
2
* DICE-coefficient = F1 score = 1 1

— +
Precision Recall

EEEh Prediction
oy A
== ,gc" s 3 Ground Truth
o = 9
=L = E
FP (False Positive)

TP (True Positive)

FN (False Negative)

TN (True Negative)

(A

Precision =

O
TPHFP T I Y
[ 0
P O

loU = Areaof Intersection _
Area of Union TP+FP +FN

2 * Area of Intersection

DICE-coefficient = nion + Area of Intersection

2+TP O.0O
2*TP+FP+FN I:l
+

* Daniel J Bell, “Dice similarity coefficient”, Radiopaedia, 20214 12&
23 F& https://radiopaedia.org/articles/dice—similarity—coefficient

=2 -d=,

e
i
wy

(E I-113) DICE-Coefficient2| 7H&d ¥ MIF LHE
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= g
s I 2% AS 9o W58 Sk o NESs WINIERA, U 2E

* loU(intersection—over—union)= Jaccard Index2flE LUK QUOMH,
Segmentationz} Object Detection0lAf 0| &2L|= ZEXEY

Area of Overlap .
AL (A loU =
Area of Union '

* “Optimizing Intersection—Over-Union in Deep Neural Networks for
Image Segmentation”. ResearchGate. 20214 128 23Y T,
https://www.researchgate.net/publication/311531910_Optimizing_|
ntersection—Over-Union_in_Deep_Neural_Networks_for_Image_Seg
mentation

Mg WHE

e
i
uy

(F M-114) mlOU2] 7HE 2 A& g

5.2.2.3 Recall (Xi5i8)

27 g
g CEE DU0| UKD AN, 2HIEH ERHSK| SHoks WKE
+ HE DU YHOB AISTE A5 HE MHS(Recal)2 SHI2)
A Uig SRE oMol HIZRA|, XNSS UIHOR TS IRE, IR U HE

Predicted Condition

Positive(PP) Negative (PN)
. True Positive False Negative
Actal | FoEve ) (TP) (FN)
HIAFAI(EIA) Condition Negative (N) False Positive True Negative
. (FP) (TN)
TP
Recall =————
TP + FN

* “Recall’. C3.ai. 20214 128 23 T4,
https://c3.ai/glossary/data-science/recall/

i
M
wy

(& M-115) Recall?] 7jY U ME L
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5.2.2.4 Precision (HYU)
7= LHE
g c 25 D0 USMo= AMRED, Y5 ISH=X SHoks HIIKE
HE g c 25 D0 Moz ABEE HsKIER! FHEE HEP oSt 2489
= e HE2M, HUCE YHNOZ JHa gtz A Y
Predicted Condition
Positive(PP) Negative (PN)
i, True Positive False Negative
P P
Actual ositive (F) (TP) (FN)
HLEA(EEA) Condition Negative (N) False Positive True Negative
& (FP) (TN)
- TP [l
recision = C I —
TP + FP g
B3 =7 * “Precisionl”. C3.ai. 20213 128 23Y &
s = https://c3.ai/glossary/machine-learning/precision/
I MM-116) Precision?] 7Hd L MS LI
5.2.2.5 OA (Overall Accuracy)
T2 LiE
g 28210 |0l ChSt dE Aol FY=M HIlEs SEXH
« Overall Accuracy(OA)= 712XO=2 D= ZHFIZ (hAo=Z | Z12f9| K| AE
A= e 0| SHIEA Y EHU=X SALE ALt
e o offY SEXHEHE ALt 2 O/t 21! MAEQ HETE Holol=0 REoX]
Of, HEE M0 iohM HE(bias)0| LHE & US
Predicted Condition
Positive(PP) Negative (PN)
.. True Positive False Negative
Actial | Fosttive () (TP) (FN)
Wi FNENIEEIEN) Condition . False Positive True Negative
Negative (N)
(FP) (TN)
Acuuracy = P+ N
YTIP+ TN + FP + FN
HH =X

n6-2/metrics.html

* “Accuracy Metrics”. Humboldt State University — GSP216 Introduction
to remote sensing, 20214 128 23 F&,
http://gsp.humboldt.edu/olm_2019/courses/GSP_216_0Online/lesso

(B IM-117) OAQ 7HE ¥ MIF LHE
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5.2.2.6 Kinship Verification H2tr

= g
= « Z0{% 2 OJOJX| 4 10| BE BAS EHolots WIIKE

* Kinship Verification HE=(Xts ZI& 201 AAH)= FO0IZ L= 0|0]X|

& 29 TE HAE ALSIES EAE F/IREZA, BRo FUAL S5

ME L = S = Vg
AFAOIA M B0t L= "9, "E0fsks At d0foks A, dS

‘ ' = 0o o EAMO
Zag] 5 EE2 fAF EYE EES

3

na

Predicted Condition

Positive(PP) Negative (PN)
Positive (P) True Positive False Negative
(A Actual (TP) (FN)
e Condition Negative (N) False Positive True Negative
& (FP) (TN)
Accuracy = P+ TN
Y TP+ TN+ FP + FN
* Moumita Mukherjee et al. Electronics and Telecommunication
ey =3 Engineering, National Institute of Technology, “Kinship verification
o S5 ) ) e
using Compound Local Binary Pattern and Local Feature Discriminant

Analysis”, 2019

% Kinship Verification Accuracy®, Accuracy SRXIHE FMY
HZ H7] 038 =k ACL}, QUSKs &E H0lH FRAY U
g Ugs s

(& IM-118) Kinship Verification H2t=2| 71 L M5 W

5.2.2.7 Overall Pixel Hetx

L

I
A= * SHIEH KiH[O|M0] ~AER=A] AEE A HIEs F8ok= B7/HX
oAl

o Mx| TA HSt=(Overall Pixel Accuracy)= SHEZ2A (0|20 XM= TA
9| Higg S3ol0f, =0 st YSEE Tt

NE LHE
« O S0Est 718 MESE Qlst 2ol HE(bias)0l LAME & US
L
pIe?
OP =—
LA () N
G
121 i
X OAAA B N LHE2 Off X FX
e e * Gabriela Csurka et al. Xerox Research Centre Europe, “What is a good
oHE =X . . o
evaluation measure for semantic segmentation?”, 2013

(B M-119) Overall Pixel METO| Y U M5t LR
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5.2.2.8 mAP (mean Average Precision)

78 L2
2t 200l it BR YUT F4o| RS o0joks WKERN, S2HA%}
e Of2| 01 ZP 2t SUAY APS T3t § 1 BB FUAY A2 LI

7:"A|'o|'

o 2| ko] A MUZ(mAP, mean Average Precision)= 2} FH2[0] Chet
o HUT H4o BHOEAM, off #A0M O #HEl9 +E Qofgt

NE g « 40| 20[5t= Hi=, ORI FH2| ol Cioh oy Bt ZUZ(AP)E Albtst
OHS, 0[2(8t ZE AP M2 WS mAPt= T A2 XEot0] 20|
ottt E2XIE +X|aket

Q
YA 2 Aver@
mAP = 0
* “Evaluation measures” Wikipedia. 20214 12¢ 23¢ T
#H =X https://en.wikipedia.org/wiki/Evaluation_measures_(information_retr

ieval)#Average_precision

(E M-120) mAP2| 7 2 MiE LHE

5.2.2.9 AUROC (Area Under Receiver Operating Characteristic)

7 48
M + Ol &2 2HO Cfet BIKE

FIO
i)
al

* ROC(Receiver Operator Characteristic) =
KEZA, Tt AN FPRO| CHSE TPRS EXotd 22NC= HS'E
TS0N 2ot HE SMS Q0fE

== e
MNE g * AUROCE= AUC(Area Under the Curve)2t ZOH, 27|17t SAE 71¥
ot= 539 M0/l ROC S92 Qoto=z ARgE=H|, AUROCS| 40| Z/ch
w2l 10l 7242 Positive 22iA 2t Negative SeHAE FHot= ZEO
M=0| SHALE

m

HAA(A)

True Positive Rate

0 1
False Positive Rate

* “AUC-ROC Curve - The Star Performer!”, Analytics Vidhya. 20214
128 239 &
https://www.analyticsvidhya.com/blog/2020/06/auc-roc-curve-mac
hine-learning/

e
i
uy

(E IM-121) AUROC?| 78 & M2 L&
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T2 LS
P + 01 SES TUIok| flol, A 2HolM 01=0] Lokt oM U=X| E&ok=
H NI
cHE B dad 4t B dE B a2 Hile 0E S Btk
ol 7h Y _% AMEEE £ WY & o=, RE2E H2E AMEdtH
S A A0IM F0] Lot HOM A=K S
M e * RMSEE AL 2t HO[E HQIEO)| Tt TERKOIS D ZIAQ] XIS A/t
e otal, 2k HiOJE] ZRIEO| ChSH REXIO| L& (norm)S Alttst F, TR Brs
Attt 1 B Mads FE
* RMSE= Z} Gl HI0H ZRIENM K| SEAS AZotl ER= of/| HE0|
X ekg OHS2A0[E0M Leto=z ABE = US
AlLtA]
n31 =5 * “Root Mean Square Error”. C3.ai. 20218 12& 23% F&.
ce = https://c3.ai/glossary/data-science/root-mean-square-error-rmse/

(Z 1M-122) RMSEQ| 704 2 ME LI

5.2.2.11 OKS (Object Keypoint Similarity)

T2 g
Ui= o HEO =Y HEeb b HEO FAMYE UEE TUHKIE

OKS (Object Keypoint Similarity S WRO| =X AHHOL A AHHO| QAMMO

s LE= B7IXH0IH, =2 4 Mot FE XML 25| YX(oHH
N WE 101 &

* Object Detection?| loU(Intersection over Union)2t SAKGHH Keypoint

DetectionOlA RAMY & HHO= AZE

12
HLHA(EA) OKS = xiexp(2 780, > 0)/Z,6(, > 0)
n31 =5 * “Evaluate: Keypoints”, COCO Common Objects in Context, 20214

e = 128 232 F<, https://cocodataset.org/#keypoints—eval

(& IM-123) OKS2 7 ¥ M= LHE
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5.2.2.12 PCK (Percentage of Correct Keypoints)

7= g
i - 7|HQIEC| 57 AEO} AL HEO| A2} Wizt 7IEE SIEGH=K| SHok=
: PN}

* PCK(Percentage of Correct Keypoints)= 7|EQIE ZHFMO| =X IHHEQ}
Zgt ZHEO| M2t AR 7IES DIEOHEX| SEoHH, AR HiREE
MO|ZE Solf 2FEL.

M= g

&
B
H
S
N
o
o
.
H
5
Oﬁ

2= AM
=PCK= HI2GHfA 210 S0}
2= I HE

* PCKh@0.5 is when the threshold = 50% of the head bone link
« PCK@0.2 = Distance between predicted and true joint € 0.2 * torso
diameter

* Sergio Escalera Guerrero, Chalearn, Computer Vision Center (UAB)
A =X and University of Barcelona, “Tutorial on Datasets, Annotations and
Metrics in Computer Vision”. 2015

(E IM-124) PCKQ| 7HE ¥ MI% LHE

5.2.3 HIC|2 H|O[E

UI2IF Task £0F 2 8 954 SENE  BIZE(OI)
AUROC 94.55
mAP 98.2
mAP@IloU 99.835
Bounding Box mllolU' 80.43
| QIAl SenSfth{ty 92
(Object Detection) Sp;c:ﬁcﬁy 99
Jei= 91.53
Fp-d= 99.29
AUROC 95.38
Polygon DSC 94,14
MAE 99.6
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AUN2|E Task =20f

Olojx| &%
(Image Classification)

02
H

0 0

Ol Al
S |

(Action Recognition)

Bounding Box

Bounding Box

788 S8

mAP
mAP@IoU
mloU
NRMSE
RE
Sensitivity
RSl
FA-H4
mAP
mAP@IloU
RMSE
AUROC
loU
mAP
RMSE
Sensitivity
Top-K F&i:
ez
FA-g4
MRE
SMAPE
AUROC
DSC
loU
Top-K Hate
M
FA-S4
Correlation
DSC
Sensitivity
Fo-8
1DF1
AP

N

HISHEOIA)

98.8
99.45
98.9
92.5
95.7
86.16
91.53

78.04

79.17
83.1
0.14
100
89
90.1
99.944
90.32
100
97.5
99.89
1.737
85.91
95.33
99.47
85
80.12
100
98.45
83
95
81
82.61
30.5

77




AUN2|E Task =20f

HIOR EF
(Video Classification)

PN [
(Pose Estimation)

et

7

Keypoint

Polygon

Polyline

Bounding Box

Polyline

Tagging

Bounding Box

Keypoint

I M1 SEE2 7t0|=2el v3.0 |

788 S8

mAP
MOTA
Top-K M=
Fo-8E
BLEU
mAP

Mean Gaze
Tracking Error

Mean Position
Error(pixel)

PCK
Top—K M=
e
Fo-4
mloU
FA-E4
mloU
MOTA
FA-S4
AUROC
mA
Sensitivity
Specificity
Har
Fo-&
¥
micro F1
Fo-&

mASS

(meanAverageSha

peSimilarity)

P

o=
FA-E4

mASS

N

HISHEOIA)
82.2
60.69
96.99
98.92
16.33
82.2

1.64

3.26

97.6
96.99
97.21
80.87

89.2
96.33

89.2
60.69
80.87

100
84.59

100

100
91.53
77.41

88
51.38
65.51

68.82

88.51

99.32
68.82
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| 25 1. S JIE |
UN2|F Task =0f ehdl §3 fEY SEXNE  HIZHOIA)
(meanAverage
ShapeSimilarity)
Hale 88.51
FA-T= 99.32
HIC|Q OIAl Polygon PSNR 33.2
(Video Recognition) Segmentation PSNR 413
IIHOIE A= Keypoint mAP 92.98
(Keypoint Detection) Segmentation mAP 87.71
% ofd 82 SEXSHEASRSHNN S2ote AUSKs si&E HI0|H #+EAG 0l st SEASZL
g 7HIeE XMEQICH, UHINOZ Q15X 20N S85e= S JIEY H0E + US
(E I1-125) HIC|R HjO|f |R&4 EXXE 714
5.2.3.1 IDF1 (Identification F1-Score)
T2 LiE
Ui= o At T B VS Aol AlE HUTE Holols HIMKRE
* ID MU= ((Identification Precision)2t ID Xid#&(Identification RecaII)E
NE g trade—off X0 =2 S& H7IXHL! 8IH, IDF12 1D ZZ=2} ID Aifels
7t0] X35} W (harmonic mean)S AAtgt
21DTP
IDh = 3 1DTP + IDFP + IDFN
IDFN = Z Z (T, Ym (7). T, A)
TEAT teT,
AR S
@5 IDFP= 3" m(rnu(v),7.t, A)
YEACtET,
IDTP = Y len(r)—= IDFN = Y len(y) - IDFP
TEAT YyEAC
_ * Ergys Ristani et al. “Performance Measures and a Data Set for
oHE =X

Multi-Target, Multi—-Camera Tracking”, 2016

(B 1M-126) IDF12| 7HE L MIE LI
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M= g

HAA(A)

E2

i

==
|_

H

=

?.

=
=

A=

SHCJF ECH] TS}

Mgt g

5.2.3.2 MPJPE (Mean Per Joint Position Error)

o WHO| =Y ZHQ: U AAHY A2 HAUS
MPJPE (Mean Per Joint Position Error)s= 2& #HE9| £
ZHEO| A2I(HY: mm)E Bot SHot= HIHKIHO|,

L

* Estimated and Ground-truth 3D Pose2| root &%&
1 Head

Joints

MPJPE =

5.2.3.3 NME (Normalized Mean Errors)

=P Limbs
Shoulder.L 4-' "--‘, Shoulder.R
Elbow.L 4l \T Elbow.R
\Wria‘L,R
&
12

Wrist.LL J -
5 1
iHip.R

13 Knee. R

Knee.L(10
eR

14 Ankl

Ankle. L1

T N

ZZ I = Tow) = (I = Ztola-
t=1 i=1

Deep 3D human pose estimation: A review”, 2020

=

S|

* Jinbao Wang et al
(Z [M-127) MPJPES] 7H3 L MIF LHE

LiE
2P YHGHA| 220t o HI0[E<
Hrat @RA= Facial Landmark
201

EMS

=
=
o=

o RAXO MR efad 4
HCol] st WOHK|R
* NME(Normalized Mean Errors)
Detection 200X Z0| AISE
At26HE 0|RE Facial LandmarkQ E44 H0|H &
ZIARIOY 2t 2t Aate] X7 Y™K B =, i 0|52

* NMEE
&t

Sroh| Lo ArE
1
NME = _EN | :iAx§+A).f2
where d denotes the normalized term and N is the number of facial landmarks.
Enhanced Normalized Mean Error loss for Robust

YA
PIETRE! * Shengi Lai et al
Facial Landmark detection”, 2019
(Z IM-128) NMEQ| 7HE U M LI
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| 25 1. 3
5.2.3.4 MOTA (Multiple Object Tracking Accuracy)
= LHE
= * i ZHE FAoh=0 U0 YSHEE AHUHOE EX¥oh= HIHK|H
« MOTA(Multiple Object Tracking Accuracy)= LIS 28 Si4s I} HQ)
M2 LHE OllM 242t 02 ds -0 T2t =& 21Xt d12i5s Aotk Ol E2l=0f
ol
MOTA = 1 - Ef(mﬂr:;pﬂrmme,)
+ 9t
ALt
O7IM m,= tAIZH0| e =M MM £ fp = tAZH] et AR 2
&, mme, = tAIZI0] YMSH 2Fe FHAY £2 o0jF
me =5 * Keni Bernardin et al, “Multiple Object Tracking Performance Metrics
e = and Evaluation in a Smart Room Environment”, 2006
(B IM-129) MOTAQ| 7HEd L MIE LHE
5.2.4 QLC|2 G|O|E
I12|E Task =0F ot f3 28 SHXE  HIZH(OIA)
JEE 94.445
Class Labeling
Fa-%4 97
Tagging Helte 94
efe £ .
: . Nt 98.99
(Audio Classification) =
FA-E= 99.35
Text Summary
SEL 99.56
Moz 99.15
CER(EXpH 91.18
Class Labeling EER 97.12
WER(H0Y) 88.99
CER(2XhH 90.24
401 OfaH
EER 97.12
(Language Understanding) Sequence Labeling
L8+ 34
WER(HH) 79.79
Speech to Text CER(&XhH 90.24
133
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UTE|E Task =2OF 2H |2 fad SENE  FIZEOIA)

EER 97.12

ESTOI 82

WER(ZH01) 79.01
Tagging WER(EH01) 88.99

_ BLEU 23.7

Class Labeling

CER(ZA}) 96.6

Machine Translation BLEU 23.7

24 04l . BLEU 23.7
(Speech Recognition) Sequence Labsling WER(EH0q) 85.85
BLEU 23.7

Speech to Text CER(EXpH 96.6
WER(E0Y) 84.83
HAE 22 Class Labeling CER(&X}) 99.22
(Text Classification) Speech to Text CER(2X}) 84.59
Class Labeling MOS 95.9

SM B Sequence Labeling MOS 95.91
(Speech Synthesis) Speech to Text MOS 95.91
Tagging MOS 95.91

X offd HE2 A=ASEEMTSHNAN S2ot= AUSAs stE& HOE FSAR0| et S2HSZENE
o S
=

—
S
Jgoz MHYERICH, YHNOZ QSXs 20N S8 B2 Vel H0IF + US

(& M-130) 2L|Q HI0|Ef RFA ZXXE 714

5.2.4.1 CER(Character Error Rate, 2X})

= g
i « ZOZI 20| Cfoh SHS T3 B 2Kt ()2 PR3 2R A4 ),
[}

* CER(Character Error Rate)= 2At 2E82 £Xot= XHE T2 21

ME 2
i e 20| ZME AB3IE 210{0] AR
Auses)  cpr=2T2H
N
ot = * “Metric: cer”, Hugging Face, 20214 128 23 H<,
4 =X

https://huggingface.co/metrics/cer

(Z MM-131) CERQ 7HY L A LHE
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'[E] « 0T 2X0| thell S ZEs & T 2~(n)E TR HHQ| FA &),
- ThAI(s) & AEI(d) +=2t H|wWSH] &
Mg He « WER(Word Error Rate)= HO| Q2822 ZX5t= X|HZ YO0 0| A2
Auss)  wer= SntPe e

* “Metric: wer”, Hugging Face, 20214 12€ 23 T
https://huggingface.co/metrics/wer

e
i
uy

(& IM-132) WERQ| 7i'd & MIF WE

5.2.4.3 Perplexity (X&)

o) e

E B2 I= 2 20| HES F0MLt H GiEst=Al UEtE 87 IKE=ZAM

0

7HIEI_T| = o o ’
Perplexity(B&T)7t ROH && 2Vt HES F 0|SSiths XS LEH
« 7280z Q! H|0|HE O|E3HK| 21 AORE XX dsS HVHItE
Of0[C|00]7] W0, AHPHS 7|BIOZ §F LISt TaskQ] 7HHQl Hs
HE e KEZ AEE = UK EH Task?t Folit! ZR0l= 1 Taskol| ECt &gt
e St SRXEE Aotz A0] LUHEQI FAY
« & MEXOI n—gram HHZHNMEE AMRSIE metricO| X2t ZZ20|= ICt
K| HO| ARBEX| 2=
[ 1
PPN ESTEIES)) PP(W
e ( ) ‘\ P(wlaw% 1wN)

* “Perplexity in Language Models”, towards data science, 20214 12&
oE =X 23Y M https://towardsdatascience.com/perplexity-in-language—-
models—-87a196019a94

(E IM-133) Perplexity?] 7 L M5

5.2.4.4 MOS (Mean Opinion Score)

=2 e

7He « 24 S8 HSYI F= ARBHE SH0| gt FHE Tt XE
JYR * MOS(Mean Opinion Scorey= X[t 441 A S0OF HEIXO| S E5| ZXIS

e EFo17| flof 7HE YBHOoR ALZEUS
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I H1H SE
T2 LiE
* 5iid 2X|H= ITU-T(International Telecommunications Union)0flAf
BZEeE0 S70E XEY
HAHA(A) mos = Zn=ifn
N
. « "M.0.S. MEAN OPINION SCORE’, Arimas, 20214 12% 232 4
e = https://arimas.com/2017/08/01/mos-mean-opinion-score/
E M-134) MOSQ| 7i4d & MZ WE
5.2.5 3D HI0|F
UN2|E Task 20F gfdl R fEY SHXE E (G )]
mAP 76.6
Bounding Box mAP@IoU 95.72
mloU 85.1
Pl 99.25
, mAP 99.99
Cuboid
mAP@IloU 95.72
3D ZHH| QlAl
(3D Object Detection) mioU 97.01
Pl 99.25
mAP 81.2
Polygon
mAP@IoU 87.38
mloU 68.39
. mAP@IoU 79
Polyline
mloU 85.1
mAcc 84.2
3D HOIE Z2RE .
(38D Point Cloud Classification) Cuboid mioU 7645
OA 98.7
Bounding B 2D reprojection =t 90.23
3D RHH X% ouneing Box TOP-K HaE 82.31
Polygon 2D reprojection Hete 90.23
Cuboid mAP 50

(3D Pose Estimation)

3D 21X =
136

(3D Object Reconstruction)




4 | A

2 2|E Task 20f i fd fEH SHXE P = (U N)]
Bounding Box FB-M+ 91.3

2D OoIXIE S ME B

i AP

(2D View Synthetic) Cuboid m 60
Polygon FR-H= 91.3

3D 7|ZQIE ZHS ] AP@oks 99

. . Keypoint
(3D Keypoint Detection) mAP 97.55
% ofg g °EXIS§EM§I NS0 SEote QIS SEE CIOIE FEARN0 st SHUSZELE
78tog2 XML, UEINOE QZXls 20N S8 SH JIEN H0E = US

(& 1M-135) 3D HI0|E| S&5A ZXX|E 1A

5.2.5.1 2D Reprojection Error

72 48
" - EYE HI SFE © Aolo] A0 sl TSI QAtE Sl T
h i

3D Ol FMAPH UOILE 2o He| AN £FS WISH=XIZ Fslop|
oI5 A8 S

TS @ (Reprojection ErroS AT, £ OJ0IX| Aj0IS) & CHSUA
o828 FHol= O AgY

M L

0®

Reprojection error

* “Augmented Lagrangian-based Algorithm for Projective Reconstruction
from Multiple Views with Minimization of 2D Reprojection Error’.
SEMANTIC SCHOLAR. 20214 122 23Y F&
https://www.semanticscholar.org/paper/Augmented-Lagrangian-based

-Algorithm~-for-Projective-Mai-Hung/fb3b33345a25d36cdcecee5966a
bf8086d2d0f36

pe
[
M

2t

(E TM-136) 2D Reprojection Errore| 7HE LU M5 LH
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1 «

6.1 &4 HoIH g

&4 H|0|E{(Synthetic data)2t AH| HIO|E{(Real data)2| CHAMIXHZA ZZE A|S2|0[M0|Lt
YuZ|Es Sof ddolk= AQlel H0[HE 2j0|
* MIT Technology Reviews= 20223 100 sl 7|& & SHLIZ QUSKISS {Igh &4 0|

(Synthetic Data for Al)E MY

Synthetlc Synthetic Real

(23 m-1] & GolEQL 8 GIOJE H|W

2 Ci0[H= & H0|H2t 22 22E 7KL 7| HE0| M A=2f Hiet 202 ¥
T AN AUSK[s 2 o5 Al A

OlEl= 2iSotALt AlSot=H| AMI2f0] QU0 7HRFEEES HEC28H

- 50| JHQPgEIE BEE O

ANe22 gd HOHE 28

SHEHI0|EHE &7 &9 HIO|E|(Fully synthetic data), 22 & GI0|E(Partially synthetic

data), 28 &M HI0|E(Hybrid synthetic data) S92 EF=

- 2 &M O|0|E{(Fully synthetic data) : 27052{ 11 Sh= HIO|E{0] SX= AA| HIO|E7}
ofLt: Q0| 2% 7Rde=2 MdE H0H

0
rx

iy
_O'ﬂ
=
!
0x

- 22 5t [|0|E{(Partially synthetic data) : 271ol2e B4 & UROS

HIOEZ CHAIgr CIOIE

- 2% & O|0|El(Hybrid synthetic data) : Y& H2E9| 2 &4 HIO|HZ M5t

ME B EIOIEIRH AR COIES B 018 510f & LIZ U $a50| 2 | E55f=
g0 My
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7938 0[0|X|

SFYHI0IE (X-ray)

ZQEE 0[0|X]

SFIHI0IE(CT)

(B I1-137) 224

YH=(%)

HE (%)

_IlOI‘

(%)

Hetz(%)
loU(%)

N

d CIolE SEX|E(Q0| Y2, f84)

HOIE |3
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3 GIOlE] /¥
85 Task He —
HIAE 0|0]X] HIC|Q 2C|? 3D
. 0l A|FA YAz
. 212t 20fol= £ “OE EH%' 0] [ )
(Sequence Labeling) CHEERIOl AX1R 20[220| 0IAY
xlo| oct « HE(YHECR Sof AR)0l EHce
o Aswer oA, HZE HHAES J|go2 @ O
(Question Answering) | erergy 2 gie w0l AAlet 7/
A= QA « IS AMBSIH 71219 S °
(Face Recognition) ASESHALE SfQlok= &Y
A 214 * HICIQ H0|E AEZO0A 2iX| HS2 ® O
(Action Recognition) UX| 3 QIME Fl= &Y
HICIR Ql4] + HICQE EEot0] HAZH Zix| AlE 3 °
(Video Recognition) HIOR ZUs EFoh= &Y
« (TMADAFRHO| Yot= 84 Q0E
QIZXISO| ciiMal 11 LS 2t ] O
2M oAl GlO[E2 Mefoh= A
(Speech Recognition) |« (XIHOI&{Z)ARZI0| UsH= S4 10|12
71074 Y2 & UE FACE Heoh= @ ]
pNe|
=]
3D x| S « JA/0|0IX|/ZRIE SEREERH
(3D Object 7”7_‘1|(%i1| Al )9 3Rt 1AE O O O
Reconstruction) E8(reconstruction)dh= &Y
HIAE QOF « MIHCE Z HAES Y UED
L M MOROR A2 QAUR0= o O
(Text Summary) BaIsHe xio]
=4 g4 « ARE K= VIE HRIE AEot A ° °
(Speech Synthesis) 2S4S UBXNo=E AZ0[Mot= AY
2D O|0|X|E E3F A|™ _ _
o |;M° P ARE E= JIE FRIE AESHO 0 o
oo 0|0JXIZ QIBMOR 3D HMatoi= R
(2D View Synthetic) = e =
714 w4 « 2IZX[5E 0|83l 217H0] AIEdt= ° o
(Machine Translation) = Xf¢I0{E Ef% AANE HASH= &Y

(Hely O : HAHOIH(ES/+2et HolH Z5), @ : FHH0IH(EE Al E8dk= H0lE Z%)
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Hh2E HA
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=a|gt0] + O 71Ol HES 71 ME EESK Qi A, 4= S MY A
(Polyline) QIAl5t7| st xfed

=Zg|m i B0 A9 HIF2E Mt FS R0f ofu Gl0] Mk
(Polygon) TSI S2A 2ol
7|ZQIE S = s o . =

. o OfH, MAH S X2 £ EFES AYotks st HA|

(Keypoint)
Er= _ o )
(Cuboid) « 2D2 EYE £ Q= 3D AMES HIEMZ MY

A . SMS EHAEZR HBK(HEAN

(Transcription) ses e e

Ef2 « E2 X2EAE)IM 220 ofst F My

(Tagging) « CIOIE|(ZA)S FHIL 7HE|D2IE 25

(B IM-139) HHEXQI 2l 98
1.2.3 O|O|E|, k& Task, cidal 3 2 X|H

1.2.3.1 HIAE O|0[F

HIAE HO|H= 2AM, a2, 2ASH, 80 O, A02E stg SO M0 Xz

Al 7|27HLE o AR5, 2 S5 Task RC2= HIAE ER(Text Classification)’,

HIAE QOKText Summary), 7|4 #1%(Machine Translation)’, ‘=xt& 20|22

(Sequence Labeling)’, ‘&l 2&(Question Answering), ‘24 °2I4l(Speech

Recognition)” S0| AS

% J|Et &5 Task RY2E HekZAIRA(Optical Character Recognition), HEFE

(Information Extraction), EIAE MM(Text Generation) £0| Q2
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Classification) 50| IS
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(GINl : BIOIE| £40) T3 2182 HOEIUSON HA))

(HIOJE| &40 (2ra ojEy)

]
72 ¥=y  HY &L oy wel T
T
) D1 220401 1SO "Raw_Data_Info.": {
A mUH = Ti " v "
RawData D | sting | ¥ | BN WF  "17E6001 M Raw_Data_ID": 'D1_220401_IS01_E0001_IM",
Copyrighter | string | Y AKX FO0000 "Copyrighter”: "(F)O000",
Location | string | Y 24 D Ry "Location": "1S01",
HHUXHyyyy-mm-d o 'Date" : "2022-04-01",
Date string Y d) 2022-04-01 "Length” : 10,
Length integer Y 420l X(sec) 10 "Resolution” : "1920, 1080"
Resolution | string Y = 1920, 1080 "EPS" - 60,
Raw_Da . B "
t Info. FPS mte.ger Y FPS 6? : F-stop” : “F/1.8',
F-Stop string Y ZaPh Al F1.8~"F11 "Exposure_Time" : "1/1043",
Exposure_Time  string Y =E A 1/1043~"1/40" "Target_type" © "Static"
“Static”(YHH), " W
Target_type | string Y HMRE "Dynamic” ..A.ngle ) Eye:‘ .
(=% File_Extension” : "mp4
o 7t LOW(%%%H%)’ b
i == Z " " " "
Angle sting | Y 248 Ak ..E\(;hg(gréfgf_ﬁ) Source_Data_Info.": {
: : . "Source_Data_ID":
File_Extension | strin Y Al T SRR} mp4 " on e i
B = o 220301 o 220401 ISOU_EO I LO3 0007,
Source_Data_lD| string Y | OlOjxl TUE  1_E0001 IMLO “Time_start" : "00:00:13:05"
3.0001 "Time_end" : "00:00:15:02"
Dotaci Time stert | string | N AR 00:00:13:05 “Occlusion level” : *LOT",
o. Time_end  sting N ZEZAIZE 00:00:15:02 "File_Extension” : "jpg"
Occlusion_level string = N HAMSE “LO1" ~ "LO5" 1
File_Extension = string | Y 0|0|X| BHERt ipg "Learning_Data_Info.": {
Path string | Y Json Z0 #g //1-210501/ "Path": "//1-210501/",
File_Extension | string Y Json JSON "File_Extension": "JSON',
D1_220401_1S0 "Json,DatafID": "D1722040‘\7\8017E000UM7L0370001 ",
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(954 2E 43

[

Ja

)

JA 227 S0IM 34 B1E kg FI5i0 R84 SHX| 7|

I TEAIRTE 74 QAFSH 8|2 SoTA(State of The Art) X2(=2, 7|1A
H SHXE 4%¥5e 40| 3

= SoTA B¢ MY

SHO| ol =22 mf, HIEA| 47| ARE 242 6t &

b
i

MY Gt 20M0f SiiFSh= AF017| TEO| SoTAd SHiE Al=E FI5H | BlE E< OfSHetARt

U Y YT B WS} oS vigat] 4

B 4%

Pl
M
i)
()]
e
40
fo
0x
Jn
o
i

243 984 XE Me iy

TEAMNGUME 2EXs SEH0H 15 =1 E= YF=2

. OefAd @ HojH &9 S0l M2t ARSE ok Y2 HUas &Y

(CI0E S40f M2 X|E M= Hip)

ts A
—> QIAEHA
oY 0 WS
P olA|x|Q) F1-Score
—> A o —
EE 75 0%
A
D QIAEHA
&ts 2 o
7HE GI0|E{of| CHEt
LHH X (Confusion
Matrix) =4 7H57?
SHEFHIEA
loU, PCK
FXI(E=)0S
Cha 9oiEA| NME. RMSE
> = X oS
875 ES
St MEEH U

IS, FID

2

(& I-160) GIOJE] 40| W2 |REY XIE M

TI0E S40f ME K& M Ex) & @ HEHE(Confusion Matrix) £g0] 7158 Z<0
MEfS 2 Q= UHAQ Red XHE LSl 23
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40
Rl
0
A
FH
rx
12
=]
FiM

SAE QAHA 20| HZ0| 22t HOEMS
LE

FP7} 0 323 32 g

(OIAY AT Ot TEr DR opy FEL g
EHadt ATHQO0RIT JYYS O, FPe By
Ug AHOR S2F YT AU ZPHoID2
Al &5t

0
0
e 2

FNO| Of® S8t 89 M

(GIlAly F2Lt O T RE: THT|ETL Ot
= Al 2-0| AT 7HFERE O, FN2 =4
AOiIA E=Lpt OfL2ta 2Ral S EMPH 2
SIEZ HIEAl ISt

HUZO WHE 5 olLiS M| o2 Y2
(F Yol 757 RefHROR, T A R
2| Ol olLivt K2 US RE S HIDN X
Bros)

ZIM9| UAXIS MEiSH| O{EL ZUst HIOEA
9| AL F1-Scorel| Lote = MEH(F1-Scores=
EY HH J71E0|=l= YARIS EFdl F1 ZEut
-
o, QM0 34 SaAQ HIg0| d¥2 018 8
AEd
w EX|0A= Ao LS(EX0A= TNO| &
XHoHK| 48)

ZIM9| AAX|S eS| -1 E-4UsH HI0lE

Kol AL AUCS| CHotOZ MEH

YN SN SaA| HIgS EAF0| 2 B M

(o) 230Xt of= YN S2AL HIE0] iR &e
A(0): fraud detection 2A|) AUC CHAl

oty

(& I-161) BEE H40| 75
E5, @ QIBAS SSHOE 75 2B T
XEES MEfE 4 S

SN XE

e
(Accuracy)

He

(Precision)

Fo-Zi4

AUC

AP

A
24

TP + 4N

TP+ FP + TN + FN

N
TP + FP

P
TP + FN

FP
FP+ TN

YL x M2

(6 *xFLYD)+AEE

(146 ) x

ROC #HE A

PR 72 HXH
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AL Mg 42 2 ¥s XE
o OIOIRI/ARI/HE  » HE=(Accuracy), BLU=(Precision), XS(Recall), FA-H,
= 2= AUC
* loU(Intersection over Union)
EL| M| BX/FE/QA, = AR0)| M2t £F X|HO|AL 7HE G0/ F/HA HHO S
o SUHEXL ERHEX] « HU(Precision), MFHS(Recall), Fi-ES
ST MA/YZ/EH Q1A o AP(Average Precision)
= PR(Precision-Recall) Curve? A&
o MU (Precision), X{&iE(Recall), Fp-&2
719 == * mAP(mean Average Precision), nDCG(normalized Discounted
Cumulative Gain)
OJ0|X|/HIE|R/24/ "
AS10[3] = FB-T=, AP
(210{X) 7|4 =3, QA * FB-T<, EM(Exact Matching), &= (Accuracy)
Olat Hio] * BLEU(Bilingual Evaluation Understudy)
* WER(Word Error Rate)
w U0 228 SF(2HE0 AZ0 20| ALE)
OCR, 24014l « CER(Character Error Rate)
w 22X 228 FF(cE1 20| 2P U= AN F2 ALE)
. Fp-7a, AP
oop | HAE QO HILQ e MEIt FHIt
- Q0F hst Q2 & ¢ ROUGE(Recall Oriented Understudy of Gisting Evaluation)
e HAF XA
A O|0|X|/HICR/24  * Inception Score(lS)
(Ez) SHY(A4), EIAE Pitch Accuracy(PA)
ce SIH(MN) S * Pitch Entropy(PE)
* Fréhet Inception Distance(FID)
_ 0|0|X] Ol=, Al
oz OIS S g s
UES
* PCK(Percentage of Correct Keypoint)
RETE! w S XHZ AR ks
9 * OKS(Object Keypoint Similarity), PDJ(Percentage of Detected
24 Joints), MPJPE(Mean Per Joint Position Error)
w 2 IS ClO[E &/AX HHO H
(B M-162) U2 Q&4 X|E M J|E
2431 HAE
@ HI0le £, @ HEH(Confusion Matrix) 20| 7t5%t 42, @ 2SXls S&EHO0IE
T 25 EE 99123 of] HE| HAE HOIE MGl S TaskE HE5IH
Neet REY SYNEE MU 4 U




ol

X KA

r

Task 20}

=
HAE B2

(Text Classification)

BIAE QOf

(Text Summary)

7|1A #d
(Machine Translation)

2R ol

(Sequence Labeling)

Xlo| 2t
=2— od

(Question Answering)

2 OJAl
0o -1

(Speech Recognition)
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Sz

AUROC
MAE
MSE
PCC

Fo-E4

ROUGE-L

Top-K Mt

Fo-E4

BLEU

Fo-74

Fo-E%

e

Fo-E4

Fo-%

yy=8

(GlA)
99

59
71
82.28
81.16
86.1
98.68

90.8

37.55

95

89.85

77.22
91.3

81.17

77.78

85.88

76.05

P EFFEOIA)E IH SQ00| Tt TEA HEE 4 28z HIE0=: R

VGG
KorBERT
KorBERT
BERT, LSTM
BERT, LSTM
BERT
ELECTRA

BERT

ELECTRA-base, KoBERT
KoBERT

KorBERT

NBC + FastText

VGG

T5
Transfomer

BERT
BERT

ELECTRA-base, KoBERT
KorBERT, BERT

Transformer

ELECTRA-base, KoBERT

ELECTRA-base, KoBERT

Hierarchical Conditional Relation
Networks for Video QA

ELECTRA

SVYM

(E IM-163) HIAE Task 20} Q5N =X
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2.4.3.2 O|O|X|
@ HI0|E B4, @ M H(Confusion Matrix) 20| 7kset AR, @ QIBX|s SHSH0|E
75 =8 £= AR 2.3 20| kgl 0[0[X| HIO[E0| siFot= ei& TaskE &zt
Netst Q@Y SYNES Mejst & U
X HAS FYSEOINE TN SA0 T2 ClEA N8E 4 9082 HNgo= &8
Task £0} EXX|H HY=H SATH(ATAS CJA])
ask = B (OIAD
* EfficientNet BO
AP BB, Scaled-YOLOv4
AR 72.24 e+ Scaled-YOLOV4
BLEU 81.92 e« ConvMath_VIT
Correlation 71 * U-net
EAO 7324 e -
FID 10.44 = StyleGAN2 ADA
FPS 20.93 * YOLOVS
loU 7998 o -
* EfficientDet
e Fast R-CNN
* Mask R-CNN
* RNN, DNN
27| Q14| mAP 9687 ° SIMPLE-HRNET
(Object Detection) * YOLACT
ject Detection .« YOLO
* YOLOV4
* YOLOv4, KNN algorithm
* YOLOVH
* Mask R-CNN
mAP@IloU 93.6 * YOLOW
* YOLOvVS
mloU 74.74  * Swin Transformer
~ * EfficientNet BO
—K X5t
Top=K G5 100 |, SlowFast ++
= * Inception-v4
e
isig 80.48 U-net
* Inception-v4
pateiie 90.81 * ResNet
e U-net
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Task =20} EMXE

Fo-E4

7|ZRIE HE

(Keypoint Detection)

FID

Kinship verification
Hez
A= 214

(Face Recognition) MAE

Rank-K Hatr
g
AUROC

Grid Cell M&t=

mAP

mloU

Overall Pixel Hetx
O|0IX| 2%

(Image Classification) Top-K M=

MNste

o=

Fo-E%

(X II-164) 0|0|X| Task £0kd

yy=s

()

96

99.29

94.48
98.76
7.94

70.66

3.11

81.9

99.31

98.24
97.47

99.1

85.93
95.95
95.3

91.73

99.6

SERH(YN2E oA

ResNet
U-net
YOLO
YOLOv4

AlphaPose
YOLOvV5

Modified VGGNet
RetinaFace
StyleGAN2

ArcFace

CNN network for feature
extraction

ArcFace

ArcFace

CNN network for feature
extraction

FCDD

Mask R-CNN

Mask R-CNN

YOLOvb

Swin Transformer

U-net

U-net

ResNet

mobileNet

U-net

CRAFT

Customized Mask R CNN
HRCenterNet

Mask R-CNN
VGG
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2.4.33 HlC|Q
@ EI0]Ef S5, @ HHH(Confusion Matrix) 40| 7153t 22, ® YIBAIS SHSHOIE
75 2B = 9R9t 2.3 ojn] HE HICIQ BlOJE0] HFots B Tasks HE5H]
Nalet Q@Y SHAES MY 4 US

X HAleh YH=HOIA)E H Q01| T2t T2 MEE 4 o8z HIE0=F &8

Task 20} s e
(oflA])
* CNN based Segmentation model
* RNN, Transformer
AUROC 9538 « WGAN
* XGBoost, LightGBM, CatBoost,
NeuralnetMXnet, NetFastAl

¢ RetinaNet, U-Net
e U-Net, FCN

MAE 99.6 * Random Forest

e DarkNetb3

* DetectoRS

o EfficientDet

* EfficientDet D3

* General (A1)

e Mask R-CNN

e Scaled-YOLOv4
mAP 98.8 e Swin-Transformer

* UNET

* YOLACT

* YOLOVS

* YOLO, EfficientDet

* YOLOV3

* YOLOv3-tiny, YOLOv4

* YOLOVS

DSC 94.14

245 Q14|

(Object Detection)

e darknet YOLOv4
* DetectoRS

e Faster R-CNN
e Mask R-CNN

¢ RetinaNet

e segformer

* YOLOV4

* YOLOVS

mAP@IoU 99.835
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Task £0f SHXE

mloU

NRMSE
RE
RMSE
Sensitivity
Specificity

MNste

o=

FA-E4

AUROC

Correlation

O|0IX] 2&F DSC
(Image Classification)
loU
mAP
MRE
RMSE

yy=s

()

98.9

92.5

95.7

0.14
92
99

91.53

99.29

100

83

99.47

89
90.1
1.737
99.944

=l ChnEIESIN))

Deeplab v3+

3D CNN
HRNet

Mask R-CNN
ResNet
UNET

Polynomail Regression
Deep Encoder-based Predictor

CNN

RetinaNet, U-Net
WGAN

WGAN

ResNet 50
VGG, ResNet, EfficientNet

Resnetb0

TransFG

U-net

VTN

XGBoost

XGBoost, LightGBM, CatBoost,
NeuralnetMXnet, NetFastAl

Densenet-161

DenseNet201

EfficientNet-B0 7|8t CNN Z&
Multi-Resolution Input CNN

U-net

CNN based Segmentation model
EfficientNet BOZZS encoder2
ot= FPN

U-net

U-net

YOLOvb5

ResNet-50

LSTM
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T. = =X x| YI=E SHA Cci(oF =
ask =0} E=2SINE:S (OHAI) ‘—’-EEE(EJ_'—E-IE o“*l)
o e RetinaNet, YOLO
Sensitivity 92032 YOLO
SMAPE 85.91 |+ XGBoost

o EfficientNet-B0
Top-K Hetx: 100 * Resnet152
* Inception V3+Triplet Loss

* DensNet121

* InceptionresNet_v2
* ResNet 50

* SeNet-154

e 100

* CRNN

* Deeplab_v3+

* grad-CAM, GAN
* LightGBM

* ResNet, DenseNet
* ResNetb0

* U-net

* Xception

Fo-HE= 99.89

* Faster RCNN+Hierarchical
clustering

AP 77 * P-GCN

1DF1 30.5

* Gradient descent fine tuning of
BLEU 16.33 Korean GPT model with custom
language model head

mAP 82.2 e Faster R-CNN
AS Q1A
Mean Gaze Tracking

(Action Recognition)
Error

1.64 e Linear Regression

Mean Position

Error(pixel) 3.26 | ¢ YOLOvV3

e SOLOv2
mloU 89.2 « RITNet
MOTA 60.69 ¢ Faster RCNN+Kalman Filter+

Hungarian Algorithm
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Task £0 EYX|E i SHEED(YTAS 04
ask 20} SRR i SER(AT2IS olA)
* AlphaPose
PCK 97.6 * GlobalNet
_ e PoseC3D
—K X5t
Top-K H=t= 9.9 R(+1D)
B} * MS-G3D
X5t
SHE 97.21 1, PoseC3D
* GCN
* GRU-D
Fp-T 9892 + MS-G3D
* ResNet
e ST-GCN
AUROC 100 * 3D CNN
mA 84.59 « PAR
micro F1 51.38 * Video Transformer
Sensitivity 100 * 3D CNN
Specificity 100 * 3D CNN
[HITQ] HITR 2F xal * InceptionResNetV2
= 88 !
(Video Classification) e * MobileNetV2
* EfficientNet
P 9153 « GRU
* Inception v3
* Ensemble
Fp-T 77.41  + Multi-Modal
e Video Transformer
mASS(megnAvgrage 6387 o -
[HICIQ] K| =X ShapeSimilarity)
(Pose Estimation) HEe 88.51 = C3D, CNN_RNN, SVM
Fp-T 9932 - A2J
¢ MPRnet
[HIC|Q] H|CR Q14 PSNR 41.3 ne
. - e PEPSI
(Video Recognition)
SSIM .
H|LC! 7 OlE A=
[BICl2) 71ZEE B2 mAP 92.98 + Mask R-CNN

(Keypoint Detection)

(E I1-165) HICIR Task 20F8 |84 SHXE
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2434 L2
@ HI0H £, @ HEH(Confusion Matrix) £4J0] 7t5%t 42, @ 2EXIS S&HOIE
7% 28 E= 999 2.3 90| Yakyol or|e HO|EN sHZsts St Tasks AZ5(0]
Nptst Qad SYKIES Mejt 4 US
X MAISH FFHOIM)E M 40 M2t OEA M8E 4+ 02 g0 &8
Task 20} EHX|E HE=R SEEDE(YT2E 0fA])
= oM (01|A|) S22l He
e AE-CNN
FR-H™o 99.35 e« CapsuleNet
* ResNet
ore B2 Xeis 99.15 | » AE-CNN
(Audio Classification) Huc 99.56 ¢ AE-CNN
e AE-CNN
Pl 98.99 < Convolution 2D
* CNN 7|gF Xt iy n2|Es
BLEU 23.7 e Transformer
e bi-LSTM
* Hybrid HMM / DNN
* kospeech(kosr) /
CNN-biLSTM-CTC
CER(ZA}) 96.6 = TDNN, TDNN-F
¢ TDNN-LSTM
* Conformer, Jasper
e Transformer
=8 214  Transformer Conformer
(Speech Recognition) FER 9712+ X-vector
ESTOI 82 ¢ TSCN
Fo-T 34 ¢« TSCN
e bi-LSTM
¢ TDNN, TDNN-F
WER(EO) 83,99 ¢ TDNN-LSTM
e Conformer, Jasper
e Transformer
e Transformer Conformer
HAE 23 * Seq2Seq, LSTM
=X .
(Text Classification) CERGEAD K2 1, WAV2VEC 2.0
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Task 20} E> SNk =R sEEEY(LTE|E OA])
* FastSpeech + WaveGlow
* HiFiSinger+PWGAN
2K BtA MOS 95.91 * Tacotron2 + GST
(Speech Synthesis) * Tacotron2 + Waveglow
#IX|0t2 HO0IEf 2[AHE
AH H|T 83.13 LSTM

(E I1-166) 2CIL Task 20Fd |84 SHXE

2435 3D

@ HI0|Ef A, @ X H(Confusion Matrix) 20| 7ksst 42, @ QIZ2X|s sk5H0|E
7= SH F= Q2eF 2.3 90| Makgo| 3D HI0|H| ofidok= 5k TaskE Aot MEst

QEY SHNES ME 4 9

ojo

% AR BZSEOIS T S40| TRt O22 H8T 4 9002 HNgoR B8

Task £0} EYK|E b SEERHU(LIEF A
= - (GiIA]) CETEEE
e SECOND
* Votenet
mAP 99 L Voxel R-CAN
* YOLOVS
e darknet YOLOv4
mAP@IloU 95.72 e« PointPillars
* segformer
3D x| Q1A :
. . * DeepVPCalib
(3D Object Detection) mloU 97.01  + Mask R-CNN(Detectron?)
* ResNet
* Point RCNN+Kalman
MOTA 64.59 Filter+tHungarian Algorithm
_ * Real-Time Seamless Single
X5t
o== 99.25 Shot 6D Object Pose Prediction
3D HQIEERE 22 mAcc 842  + KPConv
(3D Point Cloud
Classification)
mAP 96.11 ¢ YOLOv4
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Task £0f

3D X =8
(3D Pose Estimation)

3D 4x =&
(3D Object
Reconstruction)
2D O|0IXIE S&t
A 2
(2D View Synthetic)
3D 7|RQIE A=

(8D Keypoint
Detection)

I M1 SEE2 7t0|=2el v3.0 |

£xxE gI=8 SERUATS OfA)
mloU 76.45  » KPConv
OA 98.7  * KPConv
2D Reprojection 023 Real-Time Seamless Single
e ' Shot 6D Object Pose Prediction
Top-K Hat: 8231 « ST-GCN
mAP 50 e MVXNet
mAP 60 * SECOND
FR-H= 91.3 ¢ Volo-D1
AP@oks 99 * Simple baseline
mAP 97.55 ¢ Point-LSTM

(E I1-167) 3D Task 20pd QFM SHX|T
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1. HHEA

O] EMOIM = OAZ 7|5ElE LE2

GI0E] MRIZTIS HIEIOR ZRIEIo)| TR0 CISt SO9lo| Qx|
B Mol SN, AIQSE FE YPH2 20| fEt &
ol
MO
A7} gl FRE Y SUI0I0 BTt XIS U IAKE S
SHRES JIES Mesls 20| LY
2. Ody

Chydel S4, 240 tiet =2 oy

o
HRIE

SRS EEAR TS M

KE F90] X=sts A

SHEE HIOJE F=ARKO

o 7iz0] #HE 4

(oS}
=

QISXIS0| Xe|sHO0F

She 44Tl el HIOJEIRt RASH SHOR, CIN(SA), TN tiet =S Hatoh
2251| 0f27| W2 WTo| GAS 7I25HK e

QITALS A HOIE TF Al A Al ZEE CIYY B2 5 Alglo] 2, 28, 99
SY0 LWRS QTNYOR EREE 22 UYNRU)O2 2Rl U2 §ACR F

3. 20| Fatd oAl

3.1 HAE CO[E OflA|

—_—

| BENE, Y

SAE GO/ X0 s AAES

X HAlRH ZEFHE(OIM)E TH S50 Tt T 32

Task =0F 2fdl {3 =S
KSIC &%
2E7 =0 CHet SZEIt
BHIAE 22
el Class J1520 HET
(Text ) =0 o=
Classification) Labeling
assification 2 NaHA
25 2k U g% ZE

A
n

OAlE OEdt 23

ooz FIZOF =
palhns
M| SSJT
ax (0lIA)
91.33
791
Hatr 99
82.75
97.84
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Task =0} 2l §

ogl_l

Speech to
Text

Tagging

Class
Labeling
HAE QOF
11— 47

(Text Summary)
Sequence

Labeling

Text
Summary

7|1A H
(Machine
Translation)

Machine
Translation

I M1 SEE2 7t0|=2el v3.0 |

A=

28 A el
Hl2| 0f3] Xty
HlR2I2ael 23 oy
Hi22lY RY 27 FaT
O0M0| 0|

OflA0] Ef

oflo] 7
25 Hay

I e

2S-Q012 FR|(9l0)) Y=
HAO| T3t Q0K OIEHy
2012 23 T

Ho] Baie

-3t vy FaT

G-t vio) 4

N

yy=8
C)
100
91.92
92.21
90.37
90.5
90.38
100
60.38
94.06
98.3
100
98.02

e 100

100

94.69
99
89.19
91.76
99.1
100
P 99.53

99.4
98.93
PTOA 88
95.03
100
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N

Task £0 2l o3 A2 = SUNE:] YRR
ask 0} b Q3 HAES SEE o
C|a§5 “ |22 —E—Jgn HIEE".(T/F;)-E-E", Nate 86.46
Labeling HIEE ZE" 719 A &Ey
_r'_\_ I_X_l E|O|=|E_| Seque_nce gg _3_3IE<[HE) O|X|E ISQE 9999
Labeling
(Sequence
Labeling) SEEE TR SEE 10
Tegging  ER-2F X WY 55 = 9006
BZR FY/A/BE B B2 73.33
Coss g el crery APE HE 634
Labeling
a0 o ool 2% 23 99.67
=7 o= Sequence _ . :
(Question Labelin S0l thet HosH Hed g 99.25
Answering) g _
X2-Hol-8¢ 7t g UxY 99.3
h -
SpeTe:<t to xlo| A Zx| Skl 99.16
=4 24
(Speech Tagging  2fA 2t8 FeiT CE= 94.66
Recognition)
(B M-168) HAE GIO|E| OA|(210] HEkY)
3.2 0|O|X] CIO[E Of|A]
O|0|X| CIOJE] SX0] gt AARS, SMXE, SH=HE HAl= OEat 23
X RN HY2EOIA)S TN EAM0| M2t C2H H8E 4 QOO0 ATEOR 2
ask & S5 SSAlE
3R = (GilA1)
H2EHA gelk 99.6
Bounding w2 apw gaiz Fe-m4 100
HR| OIAl Box s
A oIy ARA/ALL OHIE 22 st 99.09
(Object .
Detection) Keypoint 2D 7|EQIE Hic Fo-8+ 9956
B2z Bae 99.4
Polygon _ Fo-8=
HIREIN Fate 9.95
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Task £0}

7|HQIE HE
(Keypoint
Detection)

= oIy
(Face
Recognition)

O|O|X| 2%
(Image
Classification)

I M1 SEE2 7t0|=2el v3.0 |

ot R A=
25 oY F=(7|ZRIE)

Keypoint )
7|ZQIE HE:

Boundin _

. 9 uegua mac

THQIZ 7|8t 1B AFR| BY

Keypoint _
HHS Tl BE AR Y

Polygon  E2|Z T
27| 2hiz HaE
7SEEE OLHOM Het
HEREEA Feir

Boundin - -

o O Hiegsa maT 2R
HIRGEIA BT HE
HegHA Faie
HIREEA, 7|EOIE HEiT
23 2 mEE(ST)

Keypoint i
BiegeA, 7|0 Yair
4 HOIE Z2| HE
ZoR e

Polygon
22z 2y HYE
Zajz yai=

Polyline  Zz2i2fQl Haix
TRRIS TjHr MBS Y

Tagging
BN

(&2 M-169) O|Ojx| c|ojEf ofjA|(2lO|

My

et

Fo-Zi%

FA-E4

3

=

Jtok

Fo-74

g2

)

N

yy=s
C)
99.92

99.73

97.99
95.09
95.85
99.66
98.24
95.1
99.99
98.48
100
98.48
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HIC| G|O]E

3.3 H|C|Q Ci|O[E OflA|

Lo <o) AN = ™ <t <t ™~ 0 0O — O M O 0 O
< O Mm D2 O 0 0w OO O O A O O O NO O dNNKIIOLODB = & L
320 Y202 232222022 3P 0L B @ W WO
(o)} ()] O D (@) ()] ()] D~ 0O OO O N O O
5 O U
1 __ol_ _u_._._
& =3 RO
~ %0 ~
D3 d
[ - K- —
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Keypoint

Bounding
Box

Sequence
Labeling

Keypoint

| 252 SEXE 28 70E |

oM
>
o
l

O{L=Ef 0

NE

o
s
Al

"
L
kl
oo
£
ox
It
H—|

HI
Ho
nE
-
b
HI
=11
il
IE
ox
Job
|.|-|

19 o
ox

Jor ]
|.|-|

FL A
STE
|
O nE nE
SN o]
08 A

(=]
—_

bl
o
HIT
|1l

rlot

of0[=f0|E 12t B Zat ZH AR
A=

ZEZE CIOE A €X

7|ZQIE e
7|ZQIE Fo

7|HOIE Hale

ImQIE 44 B2 HET
7| mQIE 2hy Fale
F|EQIE Bt HEIT(2H)
7|mQIE Haj

7|mOIE ajy Mtz
F|HOIE ape HBHE(245)

7|ZQIE

7 2he et (HAX)

AT

N

. HusH
sENE g
ez 0913
Mg 98.24
¥z 9855
97.14
99.6
gae I
97.58
99.2
90.71
Mg 97.36
Uz 94.98
T
B ML e
QAT
Mz 96.88
e 95.13
B 100
AP@oks 9868
FA-E4 993
OKS  99.96
Efiﬁ 98.89
50.86
WEE 100
100
77.08
Uz 71.06
97.6
Bate 100

189




4 A\

I M1 SEE2 7t0|=2el v3.0 |

Tesk 20 214 98 AN aE | OoE
(@A)

AAYE EA HEE 96.85

J|HOIE HBiE 98.65

7|EQIE NSt (&) 59.38

(& M-170) HIC|2 HIOIE oflA|(20] HeHy)
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ArcFace
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Task 20}
CNN based Segmentation model
AUROC 95.38

RNN, Transformer

WGAN
XGBoost, LightGBM, CatBoost,
94.14

NeuralnetMXnet, NetFastAl
RetinaNet, U-Net
U-Net, FCN bse
Random Forest MAE 99.6
DarkNet53
DetectoRS
EfficientDet
EfficientDet D3

General (A1)
98.8

7| OIAl Mask R-CNN
(Object Detection)  Scaled-YOLOv4
Swin-Transformer
UNET
YOLACT
YOLO, EfficientDet

YOLOv3
YOLOv3-tiny,YOLOv4
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YOLOvb
darknet YOLOv4

DetectoRS
Faster R-CNN
Mask R-CNN mAP@IoU 99.835
RetinaNet

segformer
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Deeplab v3+

3D CNN

HRNet

Mask R-CNN mloU
ResNet

UNET

Polynomail Regression NRMSE
Deep Encoder-based Predictor RE
CNN RMSE
RetinaNet, U-Net o
WGAN Sensitivity
WGAN Specificity
ResNet 50 o
VGG, ResNet, EfficientNet

Resnet50

TransFG

U-net

VTN Fo-E
XG,Boost

XGBoost, LightGBM, CatBoost,
NeuralnetMXnet, NetFastAl

Densenet-161
DenseNet201

o AUROC
EfficientNet-BO 7|8t CNN Z2&
Multi-Resolution Input CNN
U-net Correlation
CNN based Segmentation model
EfficientNet BOZZS encoderZ ot=
FPN DSC
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U-net

YOLOV5
ResNet-50

LST™M

RetinaNet, YOLO
YOLO

XGBoost
EfficientNet-BO
Resnet152
Inception V3+Triplet Loss
DensNet121
InceptionresNet_v2
ResNet 50
SeNet-154

CRNN
Deeplab_v3+
grad-CAM, GAN
LightGBM

ResNet, DenseNet
ResNet 50

U-net

Xception

Faster RCNN+Hierarchical clustering

P-GCN

Gradient descent fine tuning of
Korean GPT model with custom
language model head

Faster R-CNN

Linear Regression

Yolov3

SOLOv2

SYXE

loU
mAP
MRE
RMSE
Sensitivity

SMAPE

Top-K Hate

e

Fo-Zi%

1DF1
AP

BLEU

mAP

Mean Gaze
Tracking Error

Mean Position
Error(pixel)

mloU

N

Yyy=E
C)
89
90.1
1.737
99.944
90.32

85.91

100

100

99.89

30.5
77

16.33

82.2

1.64

3.26

89.2
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HIOR 25
(Video Classification)

A =3
(Pose Estimation)
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(Video Recognition)
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SERY(L2E)

RITNet

Faster RCNN+Kalman
Filter+Hungarian Algorithm

AlphaPose
GlobalNet
PoseC3D

R(2+1D)

MS-G3D
PoseC3D

GCN

GRU-D

MS-G3D

ResNet

ST-GCN

3D CNN

PAR

Video Transformer
3D CNN

3D CNN
InceptionResNetV?2
MobileNetV2
EfficientNet

GRU

Inception v3
Ensemble
Multi-Modal
Video Transformer
C3D, CNN_RNN, SVM
A2J

MPRnet

PEPSI

N

=x%| HE=E
B (5N))
MOTA 60.69
PCK 97.6
Top—K Mat= 96.99
HEE 97.21
FB-E 98.92
AUROC 100
mA 84.59
micro F1 51.38
Sensitivity 100
Specificity 100
PSS 88
Hele 91.53
Fp-8E= 77.41
PSS 88.51
FB-E= 99.32
PSNR 41.3
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Task £20f SERE(YNE)

F|mOIE ZHZ
1= = Mask R-CNN mAP
(Keypoint Detection)

T 1I-175) HIC|2 GIOE KA(REY)

4.4 2r|2 HO[E OflA|

2L CO[E0] et SteRd, ZYAIE, YF=H A= HSd 235

X HAleH ERE(OIA)E TAH S0l M2t T HE8E + 8=z HL

Task =0F SERYU(LI2E) S E
AE-CNN oig
AE-CNN He:
Convolution 2D

QLe B2 AE-CNN pskiim

(Audio Classification) CNN 7|Et X 7He 22|=

AE-CNN
CapsuleNet FB-&4
ResNet
Transformer BLEU
bi-LSTM

Hybrid HMM / DNN
kospeech(kosr)/CNN-biLSTM-CTC

TDNN, TDNN-F
CER(£X})
TDNN-LSTM
=4 24 Conformer, Jasper
(Speech Recognition) Transformer
Transformer Conformer
X-vector EER
TSCN ESTOI
bi-LSTM
WER(HH0)
TDNN, TDNN-F

N

Yyy=E
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92.98
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(@A)
99.15
99.56

98.99

99.35

23.7

96.6

97.12
82

88.99
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Task £0} ssRUIeE) sENE oot
(GIlA])
TDNN-LSTM
Conformer, Jasper
Transformer
Transformer Conformer
TSCN F-H= 34
BHAE 22 Seq2Seq, LSTM
(Text Classification) \WAV2VEC 2.0 CERGEAD 99.22
FastSpeech + WaveGlow
HiFiSinger+PWGAN
MOS 95.91
SN BN Tacotron2 + GST
(Speech Synthesis)  Tacotron2 + Waveglow
LSTM Ax[0i2 HlolH 83.13

2HE A Bl

(E M-176) 2L|2 HO|E| GIA(RFA)

4.5 3D GIO|E] A

3D COIE0| et ShE2E, SYX|E, SY=E M= tsit 25

—

Task 50 stano(ATa|E ZXK|E =
as F = E(EJ— | ) 6' | (0:"*')
SECOND
Votenet
mAP 99.99
Voxel RCNN
3D 27| OIAl YOLOvb
(3D Object Detection) darknet YOLOv4
PointPillars mAP@IoU 95.72
segformer
DeepVPCalib mloU 97.01
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3D HOIEZZRL 2&
(3D Point Cloud
Classification)

3D XMl =8
(3D Pose Estimation)

3D 2y =4
(3D Object
Reconstruction)

2D O|0[XIE Set A
ShAd
HoO

(2D View Synthetic)
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OA
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e
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AP@oks

mAP

(B TM-177) 3D H|O|E| OIAI(REN)

N

Yyy=E

()

64.59

99.25

84.2
96.11
76.45

98.7

90.23

82.31
50
60

91.3

99

97.55
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