57 e

3 E5d7e

Qo
Ol2H2| TEFHA St 3XIR 71 FH 22 iR 523
7|20[0 YA E= H|C|QZRE 3AHY 7t §H 20| 3
A 7|£0IC} &2 7|12 2 0] 20f0f| ChEt S26t AP X|AQ| K|
32 SEE SICh FH 59 EXE CRE= 277t S0l
2f, 2 7|120M 22| T P4 2 HICIQEFE Q| 3R}
5 S S0 Chsl| TAtst O ZutE Ch3a 20| A|
AHSZ HAISICE HW, X1 FH S0 st uid JHES
HOoIStCH M, MIQHEl 2R, 7|0{=, WA Zutof w2t 7|
O HHES MMStA 2ASHCE A, 242 GO Al 2 HY
M Z1E Q0fsl0{ KIS0 0| & 28 £ ULE &
Ot OFX|efe 2, 22| 2 9152 246101 ik BiS2| &
Mot oM S FAlstTt
| kl =
. —
Y FH EYL 35 7HA|(action detection), 5

k-4
7}/7V4 7% (augmented/virtual reality), 24 74

oJ Ay} v|T] @ 2 HE 2] 3214 T A4 ¢
o3

(motion capture) & 22}ol AU 22 tjoFst &

EokollA i elsA AH-g-Hol wet #d AFAER

FE & FES gt H2 97E0,2,3,6,7,9,
10, 12, 13, 14, 15, 18, 21, 22, 2694 o Ao u3)
33 e FH By AeE HoFn o) & 2k
8] Z5ot7] 3 7€ A5 A8 optimization)
7189k A6, 919} 35 (learning) 718 AL, 2,
3,7,10,12, 13, 14, 15, 18, 21, 22, 26102 A &&F
2 5 olok 3 7 A2 EL SR md Y]
HH(model-based) HH(1, 2, 3, 6, 7, 8, 12, 14, 18,
21, 20, 3017 2d& A4 E(model-free) A2
910, 15, 22102 VA & it}

71E B AFE0] AQtEo] gtong B J|uE
S 5ol BE S olsfsly]E of gk wEbA £ 7]
oA EE A ds B 9 S22 HHe
oz AMgahe FH w4l (mesh) 59 HHER 3

0),

Atel, g AT A8 vlolE A (datase

il

-

=

I~
]
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256 SXl: HEHHA

8= (loss function)} 87 thorst WP S o] T3t 74
Aol BFE AANG E3 Sl A 2 ANA A
IE T, 24 Sl i 24 23S AAR,

I, 2| "o

E

rE !
=2

(&l
k)

o
o2

ox
3
=

A2 Xy=(Xy, -, Xy,) o d
2 7HgeRt olEd X, 52 Xy & 7Y B e
948 X € RY thcggz\}%gu}. 71X w, h, c&
Zyzy 48 ’lA o Un|, o], 2e]al Ad & oJH| g
H 5 o] BRE FA WA M= (V, F)E
-%—7613}% Zoltt, o714 vV € RV*39 F & 4%
Nl A E(vertices)#} A2+ WE (triangular

faces) & Uepditt, dvtao g Fil dde 74 2d
& ARgeto] 249 & QITH9, 11, 13, 25]. & 7] o]
A e 2 BN Qe A EE
multi-person linear model(SMPL)[25]¢]] 278 2%
19 AER Sl tisiA AAE] e SMPL

skinned

0 € R/*PE AAE FAte #EE 321 3]A
02 71& 9}, o714 Jo} D= 247} SMPL Q1A &8
S Ak 78 B4 el 33k 31 Bd Y 2}
A& vehdich SMPL 2 9e] 4 9] 4 N 68900]ct

lll. EFel oiA

i QYo =HE <2 3RfH R

fr o
=3
=
b
Rl
ifin}
N
rﬂ
i)
rd
jine)
33!
e
Rl
n@
o
%
e
)

o &2
i)
rd
e}
4 rir
N
N
o
2
o
oft

o e
rdo,
it}
4
%o,
i
i)

>
>
oo
o,
)
52
rir
i)
rd
i)
rlo
N
oX,

oX,
ol
rir
oL
ok
lo
fu
o
AC)
rlr

XU HZ]E FAste
B Fd 2d o vj7jH
o]Z 320]4 4%

=
>,
O,
i
°§~
>,
}op
r\o
ﬂ
411 o>“’

58 FA4she Pl e
[¢]

(18 e Bdg A B HHel AuA

2 FH vl4] ME &8sl v|E7bse g4 M(B, 0) ol 122 HolFErtt RUS AMREA] @ HAawe
o2 g@9t 4 /s B € RO PCATZE  Kolotouros o] A GraphCMR[ZZ]E 8 AL
oA dojA= 1070e] A= 71k AA vz o2 AGHAY Y YFeeNE F2d 5L 2
& f‘ﬂ S [ - S
(@) (st g g i) -%
.S- ol > A S jot ( ) i &
5 @' P 4 %‘ f ] .\
15 152 g g J> /3\‘
A — O MoshNot Do)

<38l 1> GraphCMR[22](21Z)2t I2L-MeshNet[10](2E%)2| B 2=

60 gt&3tojc|o M263 35



AT H|C| 22 R0 3R FH XM A & = 7IE 257

#z Y EY T 9I¥ g (embedding)Ho] FH w4
o] 3244 AR5 FATT oA7IA Tz k= F=
F wle mde] o] 29F 2t GraphCMR} &
2] Moon¥} Leet: image-to-lixel T30l 7]4k3t 121-
MeshNet[10}& AIQFstirt. o] HHH-E 244l IES]A
(PoseNe0) 9} |4 U E4)Z(MeshNep) ] F+ REZ T
Adrt. HA &9 RGB 97| PoseNetol| Y& =9,
PoseNet2 32+ #4 A5 Y= 3219 714
oF 9A & (Gaussian heatmap)E 343} MeshNet
& PoseNet®] ¢Holx 59 543 vpAgtoR
FAE 32 7HARE GA RS dEow wol HF
F v E &3

Lin & METRO[15]8}a &2+ self-attention
AHgsto]
W v S BYshs S Akt METROE WA
convolutional neural network(CNN) Y| EY TS A}-&
sto] o131 Y RGB FFo 2T E S4S 5

9 542 SMPL QA F 559 32k 2

47 2ot FAA Y, ransformerell X A2 ¥4 7
ot A Fe2 A 202 transformer ¢l
=0 ESIE & Aok A4 Aels gl 3
A4 Bl #3ok AA AR E HEH R S

transformer 7]8ke] ¢lFH U EY IS

o
v

=
iy

4
ol

N

B 7|4 Y3

2 7P 2 72 AR A E A FA8HA
93 Fu mdo 24 2 A wieE Fe
olglet H2HL RdS AMElA G AR o
uts] Ao gtk F2 v ATEN, 2, 3, 6,
7, 14, 18, 21, 26, 3010l14] gl 7|4k HZH o] A}
53 ket A9E HolFgl
AR A FA ez o

L 24 7]

U Y LY olzjat 2 ollME SMPL w7
= FA817] Aol 49 @7dol 71 E QI E(keypoint),
& v} A A (human mask) E& 7F-A|0F G 29} 2+
o 2 H3lHEr} Bogo 52 SMPLIfy[61Z
=t F8 ofoltjols t& 2t} 4E 9
238 DeepCut(16]] Y &sto] 2219 AA &S F43
A9 2219 AAE 9 (fitting) GgEe] 9
AR 98 darElEe] B SMPL fd B
X T #A, A 2 Fe] eakE FHasteto
SMPLE] 24| 2 374 wl7j S DeepCutelld F4
H 22H ApAof] g Aolo}, 9] dareg]ES CNN
7|8k harglFo] of g whEA Q] WS B3l 0t
‘6]—" 2 ﬂ/\g}iﬂ-ﬁ}

1 % Pavlakos 5& ©@d Aol A SMPL w7 <=

F73h= ONN 7]k v (sl Aokt Alqke v
a2 A

2
=
ol
ol
2

fru -(N'
|o

e

BER T

23 sy (multi-task
learning) e{tiglell 7Hksto] 48 FFo=HH 2
A 4 A=} AF A (silhouette) & F Aol F7ggHc},
oz 2y 9

=
2
3 A Bl g, AFNe B BEIA B4

8} (inverse kinematics) A2H-S AME-5HE dtol B =
EFAM41E AT £ o FAH 22, CNN Y ES
3 Fle ez A, A WA dles 34Y

%%JE}. 23l 3 EA
347 29 (swing) 34, 7 7HAE vyl ol = e
o, ESI2E 3| #dS Efe(um) 22 UER

298 AA #HE FF o= (move) 21& LRt
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258 E7I: HEfH A

112
Lreproj = [l — 2|2

SPIN

ol EHdME Y et
MPL 747} 2142 0 2 =A Hr}, Kanazawa
Alekat et
HMRS ©d CNN Y ESIE AMgshe 4l (29
) A VIEHZE tAlety] Asf A44 A *J%‘
HGAN) /& *}%?;‘HE}. AR UES = @Y
S 27E SMPL wj7jl+E 43t} HMRE ﬂag}
T e 79 A7 A EE AE
(discriminator) & AHg-ste] 48 F w7}
AR 7HARIA & gt
& CNN 79, 231 243} 7]k
HJ‘?..H% T SPINL21)5 AIGHAH. €¥b& 22 CNN
Fsketl JlolA w2 i, HEA
Ak 2 A E H= s} 7|9 i o w)
A gk, 1o uksf 223} 7]
A Tk 27] &gkl
I ufg- =2vhe 9AS 7RI
SPIN®] F3 ofo|tjoli= 7] SMPL W75 34
371 9130 ¢ ONN Ul E| 3] ¢ish= Aol
%7 UH7HBJ¢—E duka 0 2 SPIN Relo] % A}o]
Holok, 243} 712 CNNeJA
kil UH7H‘§_ 5 A5t Ao AHEEA g
& S}, 0|5 53l SPINS HA3| &

i)
92

52 human mesh recovery(HMR)[1]&

Kolotouros

v
Ho
oX.
of
[o
19
_°,

&
o

, 211941 CNN Y| E9 =0l &

62 dt&3tojc|of M263 35

i A
H, Georgakis 52 29 A= 7|43}
(occlusion) o] A& 4 A+ A3} AZH»
2 %8t B E (hierarchical kinematic module)%
ZUcH7). SMPL Fi 2de 23709 4= 7A€
o E #Ee 079 SeiE &, v, o8,

of\

2 oz=rg dge)z Yrold 4 9} o S,
QB Fo QEE o), 02X BEA), QBE &2
#HE |

2 74 7 ook &9 i~ (forward pass) 9]
[e]

A Q2% o} sk, olo] we} Q2% B

A ol dEoleh npAo 2 34 A% dofl BE
A} (residuals) & 719ko 2 A AA7} A E o
uHek s A (backward pass) @Al oM E ek gja o
Ale} AR AL ek, 2 Fof koA
E] A2 FAT-E A Hok= A o] T4 xfo] o]t
e G g8or Agste 71E W Ell
7, 2113 22 Xu 52 AdE YFeeiEH
vl B9 HolFlnH30] Aok e e

o1z Y|E YA (resolution-aware network), z}7] #|

o

& FF(self-supervised learning), 123l t)z g3
(contrastive learning) 0.2 A HC} AT 914 Y|
E93t 27 o awel e 9e ol 7y

= Aue) 548§ L et A7) A4S



AT H|C| 22 R0 3RHY FH KM X & S 7IE 259

« Losses
/?\
* f-ae — O
o t-At ) 5
> \
s movie|—( @ /— fio —©, 7 k 7 Eaty e
T 3 | s
4 fae — Ourar )
Ny |
_— o)

h—(&, i by |

TCMR
i MEERE WL

E i
£
G
|
i
Sar” S
]
i

sssssssssss

<72/ 3> HMMR[2](2/Z) 2t TOMR[12](QEZ)e| B 5

8H Zhang 52613} Biggs S31& 72| 7o
FelA Bde Fo v4lE Sdote He Zﬂ

319t} Zhang 5-& UV A= 21318 (inpainting)

r{r

E Y9} saliency AEE FA3= UEYAE A
ot UV A= AR Y EY A= 7930l 9
T UVARE oz ol 7|9 4do] gle UV AR
& &g 7helAe] gl UV Axs EA R 7t
AR AFZY "l 2A (texture) E YERATE, Saliency A
= LﬂE-‘% e JE PFo 2 HE Fi vp2F (human
mask) & F4 g0 FH vpaIE 49 Gl w7
2 7he] 3ol 283 AR E Fol= v AHS-Hrt
olF, nkxRd e wAe) UV AxE AFse
UV A= Y EYAY 714l 5434 9 37 Y E
9] = (regression network)ol] ¢} &AL},

Biggs 5 o]} th& Ak Akt Bds &
dahe 52, A4 o] U ES AN E8€H. o

o, best-of-M &4 e £ 7\]’*1]% o gk

r..d_ e

-
t}, G7} AA oA pretrained H]E-‘HELE g8 e
Z ¥ thoFet AA| 71 E(multiple pose hypotheses)
2 FAg 2o 2 w2 YA best-of-M& A

43ho] 244 AL AZeta flow BdL o] 43 4

afste] A% W AgA A4S AAT

V. B|C| 2R E{2| 3xtA | S3

Kanazawa 52 H|t . ol|A] 32+ Fr W4 &
ot M AIRKITHR). o & Haf Altd ”J“é% il
A HT @ A FARTE A 54 FEUT ofF
e dA 2 Y, 7k 37 ZH Y, 77k e
g ol tig F wlH & g fJgog vite
£ RS A9 o] ARHA o Z Qe 2 gl
A FH w4 9] o] MR FARsIThE AM S o] 8
F Qo= Aolrt, ofd o] 7, T =Ee (2H 3)
oA & 5= Qlxo] Al Wgt £8 2 hallucinatest =
2 271 =g e 93] 85 EE hallucinator Y E S
EEF Ny =

Kocabas %52 GAN 7|4t ®dle] VIBE[18]Z Al¢ts)
Aok, Aletd mHle] SR 2271 (29 22 74 =8¢
o] EA& AA A 2] (preprocessing) & &3t} Gated

A

I

recurrent unit(GRU) #|o]o]= 24 £4 (latent feature)
& A=) Yo ARE-ETt g AEE 5 gl A
AL vlet7] el 2 Wi 7)7 AR E e, AMASS[31]
dlolE A2 AH8-ste] g3ttt Choi 52 VIBES] 23}

= J§A517] 918 PoseForecast RE2 =¢3TH12].
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260 E%: HEfH A

4> HMMR[2]2 VIBE[18]°] Z&% Z1f. BE Zif= dffg

FAek vl ZggJogREl 3719l A
A E4 (temporal feature) 2 o] Z3ke] A4 E4 (static
feature)@} Asict npAEto 2 WA wjg @ RE
9o AI7HE EAL Edlslo] HE 3x1Y W4 E 4
gt AAA A= (3 4) oA Beld & 9ot

o
fd
gr
rlo
()

(K

_4

XY

TEEL, REATFE EF UG FH A 54
A3l 71E L
AR $EE o] EH FFES TIE
A4, 22wl of) gk A 7HA R 27 ‘JE}. 71291
E &4 e 2akd 2 3Ak
AES}; 29 tf-gohs okt i}Ol% Akt 23t
A 71N EE 3214 7| Q1 E ¢} o =4 7|2} ey
Bl 5 o] &3l A EE Tt 71 EAE &4 Fhpnto
FEATAN FH w4 Hdo] ot o]z U EYA
7h Abe] 3 aEetA] gL At o) EsH &
7] wjioct, whebA o SE w4l YubA oz Alg)st
7] olgl & ¥l F2o] Hrk. o5 s Asty] 918 FH

=
of Agte B2 &4 sl detl

64 HHAT} O|C|o] H|263 35

=20 A ZIHELC

B s £2 @4 B o £2 geeks T
7HA o] AlQHEIgiEh. T4 £ B4 (L o158

AR 1715 gk ko] Aol At Wol, B
@A L) £ B

0565} 23 0 x}o]% Axa.

N
i
>
EY

)

S &4 B (La) E A
T, o] £ 5k FU B A%E FAp o
A7 % sk Ao FeA ot T2 2499 37
237 Aole] mE o 2 glaf A%l &4 B4 (L)
wozE BERalt uehd o2 Beks] 91, [10]
& WE 4773 £ 84 Lyma) % DA (edge) 2]

S 5 Lug) 5 T8 29 2SN 5 e

V1. Cf|o|E{Al

o] 7 v 5 2de Ax 3hE(super-
vised learning) el 7]¥FskH, 3hxS 8 k3t 3
ol ook 93 T HTest BQasitt o] Ao
A & 718 B4} 7P #Alo] 2 vlolHAl

Sl tis) Ardnt A A8, vele HolHAE



G4 HlC2

RO R S e =R/ 71 261

SAVHAE BRI, (E D2 E

2048 uojz,

3Rtel A

qo A5

7o AuE TYPHE FHS 92 4

O~ =2 }\
HEE 53
[¢]
2

714k vloje] Alof| &gt
22l =M (2D annotation) : # A=

e

R dole gz

(38D annotation) : Human3.6M[4]& 3
w4 E AFelx 7
EjAlolet, o] doJElAlellE 119 ] w97t 15744]
Fagict &3 niAE ko 2 Aes
355 329 A, A A bounding box) 2 A
9lc}. MPI-INF-
3DHP[S): 8 2] l$-o] ofa] == 87)e) A o
2 Y5 ATSE 7Aoo, 334 A4 FA L
ATt g "olAl=
AAZRE At F HolHAle BF
oA wHEolFt. o9 tzA o
in-the-wild 73014 60712 vt Q& FAAJs|A THE
oL, IMUAIA S AHg-3to] SMPL A 2 37 wii7H
3H9ick, 9A] AFE BE Hlo[E Al v

ZAREE

u}7] 2] 2 (marker-less)
A ofg A 3
2, 3DPW[27]=

<E 1> F0 07| S0 QB2 AFEl= GJ0JE K Q9f

-—

-

2 0 2 LSP[23], LSP-Ext[24], MPI[19], MSCOCO[28] H]

olEjAlo] Stgoll AR-Hrt. o] Hlof¥]

Aol Sle ey 2 Als

Age 244 7

S 7R e #AE oY

Axo] 9lt}, =3t Penn-Action[29] 2 PoseTrack[20]
tolH Al vt e 2 RE o F vg] BY EAlo] ¢
A0 2 ARET) Jin 52 Al W4 B ek oky

2 &7hes} 92 e A0 Helehs mde] SholE

ox het 9 Az dertad g F4e

< - N
e e

n

Z7}ste] MSCOCO Hlo|E| A& &4 tH253].

o7

F29 33k F4 vlo[E Al in-the-wild Al

L5 9 *°§°}7<l Fohs A #4004 TEoldl

e LSS

(multi-view)

< guar] 918 3349 FA o A A
lﬁi«l y&o] Fa3s}7] whzolch, Lof vt

3| 22491 dloE AL in-the-wild 73 oflA] WHE0]A|A]

W QA AR ol 334 7

9|A} =M (pseudo annotation) :

olel ] e e

2 gtk Aol

AR =

"‘fa

Mg XA e

okA] o134 o
A3l B AR S-S e
o] 2 Kek3}7] 93l Kanazawa S-&

Human3.6M [4] TPAMI 2014 3,600,000 1000x1000 v X
3D &N MPI-INF-3DHP [5] 3DV 2017 1,300,000 | ~2048x2048 v X
3DPW [27] ECCV 2018 51,000 ~1080%x1920 v v
LSP [23] BMVC 2010 2,000 Chefet X X
LSP-Ext [24] CVPR 2011 10,000 Cheket X X
MPI[19] CVPR 2014 25,000 ~1920x1080 X X
2D 4 MSCOCO [28] ECCV 2014 ~200,000 ChoFst X X
COCO-WholeBody [25]| ECCV 2020 ~200,000 Ctorst X X
Penn Action [29] ICCV 2013 163,841 480x270 X X
PoseTrack [20] CVPR 2018 46,000 ~640x380 X X
OJAt
(Psiido) InstaVariety [2] CVPR 2019 2,100,000 Chekst X X
=4
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262 EX HEMHA

<E 2> 3DPW[27], MPI-INF-3DHP[5], 12|11 Human3.6M[4]0jA2] state-of-the-art

YEE LI BE +AIE e =20

o i

=18 Zo/c},

3DPW MPI-INF-3DHP Human3.6M

N A A T A T
MPJPE MPJPE MPJPE
HMR [1] 76.7 130.0 - 37.4 89.8 | 124.2 - 56.8 88.0 -
GraphCMR [22] | 70.2 . - - | 5041
SPIN [21] 59.2 96.9 116.4 29.8 67.5 105.2 - 411 -
Zhang et al [26] 72.2 - - 41.7 -
A4 | 12L-MeshNet [10] 57.7 93.2 110.1 30.9 411 55.7 13.4
HKMR [7] : - - 50.6
Biggs et al [3] 55.6 75.8 - 422 | 582
METRO [15] 47.9 771 88.2 - 36.7 54.0
HybrlK [14] 48.8 80.0 94.5 91.0 34.5 54.4
HMMR [2] 72.6 116.5 | 139.3 15.2 56.9 -
H|C|Q VIBE [18] 56.5 93.5 113.4 | 271 63.4 97.7 29.0 41.5 65.9 18.3
TCMR[12] 55.8 95.0 111.3 6.7 62.8 96.5 9.5 411 62.3 5.3
InstaVariety[22h A WITIe ol S Akl 7 4 9,
. 319 vlEle. volEE ol BBl sike] 1
AT B ANALE ALSH AN B0l 2 MPJPE =7 %j [P = Pill,

9l %

o

AAE ZE ZE Yo gl OpenPose[3112 28
o ex YSEaL, F7H o2 SMPL w7 & A
35t7] 18l SMPLify7} AR-E 4= Qltk. A€ 22h4

I‘

A A7} Sk FA o7l A, 1o 45He)
Sol 339 BUS 9131 A8 5 9l ol 2
o A5-& PN 5 drkn LelA et

VIl. 45 8}

F w2 4w WldEn 9 wE w)
ORFE 3" AA 2 wHE dgd Zd

A 7kelok gtk AA, AA FAHEE T 2
MPJPE(Mean Per Joint Position Error) & Al-8-5}o] 3

é

10

T

66 dk&1}ojc|of M[26H 35

o711 Piok P = 247} A Bl thgh 429} 3
= vehdict, gk, 7 dlojejAlviet B Aot 3
o] tt27] whe] dnhA o2 LSPaA AHojd FF
A | 3 Foh= 1470 9] e Rt vt} of= of
Zg v ¥ 37 B2 F3f Lol A FEH
I A vug o2 8 7hssitt &4, $4 € 3

2+ A 2} 2k ZA ol Procrustes analysisS -85}
% MPJPEE A|4Fsh= PA-MPJPES & <= 9t} o] 3]
A 2A Y& A st £ AA Y AtolE YEr
o} AA, w4 AR dRHA 02 MPVPE(Mean Per
Vertex Position Error) 2 AFg-sto] H7hHT},

00
-

MPVPE——Z V=V, )



ATt HIC| 22 B0 3R T KM A & S 7= 263

oA71M Visk Vi'i= 42 A 247 ol gt 7849k 3
& vein, (& 2) oM 2ZE 7L Afe D
El(mm) 919 HF F2e= AelE AHgst] At
=it

=
o
o
g
0
>
ofo
S
r.>¢
—E
=
D
o
o,
i)
b1
lo
i
[y
o
¥
il

INF-3DHP H|o]EJAl& AH8-3F PCK(Percentage of
Correct Keypoint) 2 AUC(Area Under Curve)o|t},

HT e 71dk F w4 H EA A E 7t o4t
(acceleration error)gh= Fo| ALgHY, o]
Wt 71Ee 24 712QAES 334 THEEE ALt
of, FHE A AE27F Gupt w1 A& 7t
g},

(T s)e 29 7N i 2l ARgekA] &

H7} 7]

s FATeRA FH WA E F4T 7 0
© @A diEel g ARg-Ert 1311/} SMPL3} 2
< 2de 33k 3 53l gEshet), ol
periodicity, non-minimal representation, & &9
&4 (discontinuity) 3} 2-& 2 742 £A1E o7&
ek 2 A3 md 7)gk kA RS ARgetA] o
Eliss l H|& Al 7 Sl A iAo e v A
= B (F 2) ol &9 5 git, ko], 2
= }%‘6}11 ge AT ddE e s oy A4 F
A Aee BT 2 o] W2 das S
A WAE o AT T2 volEAleMEs
vl AEIE Al EHA Fevhs 9de 7HIY B3
Aol 7t et B7] bzl ol S s U E
325 agHor AAT a7t ot

P

olr

v, 4 2
B 7| 12 oA $2)= g RGB A mEut)o g
HH Fd b4 S Bdske S el A rgt

32/ 5> HMR[1], SPIN[21], I2L-MeshNet[10], and METRO[15]0142] B4 Za}. 2= Zate it
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264 EX HEMHA

o EF & grol AN Al g, AR @A B, 25 43N % 9H Aoke
g A HoEA R B st g 2steinh BAEe B ool Sl 34 FU %

H
st Ao R B A nBAE 2 2 4 A AFo) Eo] B4 1S A

/—0

1]

(]

[

[4

]

(6]

[7]

(8]

[

(10

(1]

[12]

18]

(14]

[19]

68 H&D

L 2

e

As

~

Angjoo Kanazawa, Michael J, Black, David W, Jacobs, and Jitendra Malik, End-to-End Recovery of Human Shape and Pose,
Proc, IEEE/CVF Conference on Computer Vision and Pattern Recognition (2018), pp, 7122-7131,

Angjoo Kanazawa, Jason Y, Zhang, Panna Felsen, and Jitendra Malik, Learning 3D Human Dynamics From Video, Proc,
|IEEE/CVF Conference on Computer Vision and Pattern Recognition (2019), pp. 5614-5623,

Benjamin Biggs, David Novotny, Sebastien Ehrhardt, Hanbyul Joo, Benjamin Graham, and Andrea Vedaldi, 3D Multi-bodies:
Fitting Sets of Plausible 3D Human Models to Ambiguous Image Data, Proc, Neural Information Processing Systems (2020).
Catalin lonescu, Dragos Papava, Vlad Olaru, and Cristian Sminchisescu, Human3 6M: Large Scale Datasets and Predictive
Methods for 3D Human Sensing in Natural Environments, IEEE Trans, on Pattern Analysis and Machine Intelligence (2014),
36(7):1325-1339,

Dushyant Mehta, Helge Rhodin, Dan Casas, Pascal Fua, Oleksandr Sotnychenko, Weipeng Xu, and Christian Theobalt,
Monocular 3D Human Pose Estimation in the Wild Using Improved CNN Supervision, Proc, International Conference on 3D
Vision (2017), pp. 506-516,

Federica Bogo, Angjoo Kanazawa, Christoph Lassner, Peter V. Gehler, Javier Romero, and Michael J. Black, Keep It SMPL:
Automatic Estimation of {3D} Human Pose and Shape from a Single Image, Proc, European Conference on Computer Vision
(2016), pp. 561-578,

Georgios Georgakis, Ren Li, Srikrishna Karanam, Terrence Chen, Jana Kosecka, and Ziyan Wu, Hierarchical Kinematic
Human Mesh Recovery, Proc, European Conference on Computer Vision (2020), pp. 768-784.

Georgios Paviakos, Luyang Zhu, Xiaowei Zhou, and Kostas Danilidis, Learning to Estimate {3D} Human Pose and Shape
From a Single Color Image, Proc, IEEE/CVF Conference on Computer Vision and Pattern Recognition (2018), pp. 459-468,
Georgios Pavlakos, Vasileios Choutas, Nima Ghorbani, Timo Bolkart, Ahnmed A, A, Osman, Dimitrios Tzionas, and Michael J,
Black, Expressive Body Capture: 3D Hands, Face, and Body From a Single Image, Proc, IEEE/CVF Conference on Computer
Vision and Pattern Recognition (2019), pp. 10975-10985,

Gyeongsik Moon and Kyoung Mu Lee, 12L-MeshNet: Image-to-Lixel Prediction Network for Accurate 3D Human Pose and
Mesh Estimation from a Single RGB Image, Proc, European Conference on Computer Vision (2020), pp, 752-768.

Hanbyul Joo, Tomas Simon, and Yaser Sheikh, Total Capture: A 3D Deformation Model for Tracking Faces, Hands, and
Bodies, Proc, IEEE/CVF Conference on Computer Vision and Pattern Recognition (2018), pp. 8320-8329.

Hongsuk Choi, Gyeongsik Moon, Ju Yong Chang, and Kyoung Mu Lee, Beyond Static Features for Temporally Consistent
{3D} Human Pose and Shape from a Video, Proc, IEEE/CVF Conference on Computer Vision and Pattern Recognition (2021).
Hongyi Xu, Eduard Gabriel Bazavan, Andrei Zanfir, Wiliam T, Freeman, Rahul Sukthankar, and Cristian Sminchisescu, GHUM
& GHUML: Generative 3D Human Shape and Articulated Pose Models, Proc, IEEE/CVF Conference on Computer Vision and
Pattern Recognition (2020), pp. 6183-6192,

Jiefeng Li, Chao Xu, Zhicun Chen, Siyuan Bian, Lixin Yang, and Cewu Lu, HybrlK: A Hybrid Analytical-Neural Inverse
Kinematics Solution for Human Pose and Shape Estimation, Proc, IEEE/CVF Conference on Computer Vision and Pattern
Recognition (2021).

Kevin Lin, Lijuan Wang, and Zicheng Liu, End-to-End Human Pose and Mesh Reconstruction with Transformers, Proc, IEEE/
CVF Conference on Computer Vision and Pattern Recognition (2021),

} o|c|o] M|263 35



AT H|C| 22 R0 3RHY FH XM X & S 7= 265

[16]

[17]

18]

(19

20

21]

[22]

23]

[24]

[29]

[26]

[27]

28]

[29)

(30)

(31]

(32]

(33]

(34]

Leonid Pishchulin, Eldar Insafutdinov, Siyu Tang, Bjoern Andres, Mykhaylo Andriluka, Peter V. Gehler, and Bernt Schiele,
DeepCut: Joint Subset Partition and Labeling for Multi Person Pose Estimation, Proc, IEEE Conference on Computer Vision
and Pattern Recognition (2016), pp. 4929-4937

Matthew Loper, Naureen Mahmood, Javier Romero, Gerard Pons-Moll, and Michael J, Black, SMPL: A skinned multi-person
linear model, ACM Trans, on Graphics (2015), 34(6):248:1-248:16,

Muhammed Kocabas, Nikos Athanasiou, and Michael J. Black, VIBE: Video Inference for Human Body Pose and Shape
Estimation, Proc, IEEE/CVF Conference on Computer Vision and Pattern Recognition (2020), pp. 5252-5262,

Mykhaylo Andriluka, Leonid Pishchulin, Peter V. Gehler, and Bernt Schiele, 2D Human Pose Estimation: New Benchmark and
State of the Art Analysis, Proc, IEEE Conference on Computer Vision and Pattern Recognition (2014), pp. 3686-3693.
Mykhaylo Andriluka, Umar Igbal, Eldar Insafutdinov, Leonid Pishchulin, Anton Milan, Juergen Gall, and Bernt Schiele,
PoseTrack: A Benchmark for Human Pose Estimation and Tracking, Proc, IEEE/CVF Conference on Computer Vision and
Pattern Recognition, pp, 5167-5176,

Nikos Kolotouros, Georgios Pavlakos, Michael J, Black, and Kostas Daniilidis, Learning to Reconstruct 3D Human Pose and
Shape via Model-Fitting in the Loop, Proc, IEEE/CVF International Conference on Computer Vision (2019), pp., 2252-2261,
Nikos Kolotouros, Georgios Pavlakos, and Kostas Daniilidis, Convolutional Mesh Regression for Single-Image Human Shape
Reconstruction, Proc, IEEE/CVF Conference on Computer Vision and Pattern Recognition (2019), pp. 45601-4510,

Sam Johnson and Mark Everingham, Clustered Pose and Nonlinear Appearance Models for Human Pose Estimation, Proc,
British Machine Vision Conference (2010), pp. 1-11.

Sam Johnson and Mark Everingham, Learning effective human pose estimation from inaccurate annotation, Proc, IEEE
Conference on Computer Vision and Pattern Recognition (2011), pp. 1465-1472,

Sheng Jin, Lumin Xu, Jin Xu, Can Wang, Wentao Liu, Chen Qian, Wanli Ouyang, and Ping Luo, Whole-Body Human Pose
Estimation in the Wild, Proc, European Conference on Computer Vision (2020), pp. 196-214,

Tianshu Zhang, Buzhen Huang, and Yangang Wang, Object-Occluded Human Shape and Pose Estimation from a Single-
Color Image, Proc, IEEE/CVF Conference on Computer Vision and Pattern Recognition (2020), pp. 7374-7383.

Timo von Marcard, Roberto Henschel, Michael J, Black, Bodo Rosenhahn, and Gerard Pons-Moll, Recovering Accurate 3D
Human Pose in the Wild Using IMUs and a Moving Camera, Proc, European Conference on Computer Vision (2018), pp. 614-631.,
Tsung-Yi Lin, Michael Maire, Serge J, Belongie, James Hays, Pietro Perona, Deva Ramanan, Piotr Dollar, and C, Lawrence
Zitnick, Microsoft COCO: Common Objects in Context, Proc, European Conference on Computer Vision (2014), pp, 740-755,
Weiyu Zhang, Menglong Zhu, and Konstantinos G, Derpanis, From Actemes to Action: A Strongly-Supervised Representation
for Detailed Action Understanding, Proc. IEEE International Conference on Computer Vision (2013), pp. 2248-2255,
Xiangyu Xu, Hao Chen, Francesc Moreno-Noguer, Laszlo A, Jeni, and Fernando De la Torre, 3D Human Shape and Pose
from a Single Low-Resolution Image with Self-Supervised Learning, Proc, European Conference on Computer Vision (2020),
pp. 284-300.

Zhe Cao, Gines Hidalgo, Tomas Simon, Shih-En Wei, and Yaser Sheikh, OpenPose: Realtime Multi-Person 2D Pose
Estimation Using Part Affinity Fields, IEEE Trans, on Pattern Analysis and Machine Intelligence (2019), 43(1):172-186,
Naureen Mahmood, Nima Ghorbani, Nikolaus F. Troje, Gerard Pons-Moll, and Michael J. Black, AMASS: Archive of Motion
Capture As Surface Shapes, Proc, IEEE/CVF International Conference on Computer Vision (2019), pp. 5441-5450,

lan Goodfellow, Jean Pouget-Abadi, Mehdi Mirza, Bing Xu, David Warde-Farley, Sherjil Ozair, Aaron Courville, and Yoshua
Bengi, Generative Adversarial Nets, Proc, Neural Information Processing Systems (2014), pp. 2672-2680,

https://www instagram.com

/

20211 78 69



266 S%: HEfH A

Z#0t HEL

- 20194 88 : QIEHIAJOF | = ACHE} T ZFEITFEIT} EAL
- 202113 88 : QIsfrH3tE H7|ZFEI 25T A

- FIHYE0F: 3318l BE1 B2, Y

H¥=
- 20211 28 ; Z2rffsty 2R3 tA
- 20214 38 ~ §iXY : 20H8tn MAHSMZ 8 AApHE
- FEAEOF: HREHIT Y T (Y| SRR 2 £2)), El2fd

(o]
=

358

- 20014 28 MErHeti 7| Z52 SfAf

- 20084 28 MErHetul MI|ZFEIS SR YAl

- 20084 28 ~ 20094 18 Mitsubishi Electric Research Laboratories Postdoc
- 20094 42 ~ 20114 18: AHFXF DMC 9174 20101712

- 20114 48 ~ 201214 28 M2C3tu BK A=+

- 2012 38 ~ 20174 28; BT LIATEl M%7

- 20174 3¢ ~ BI: H2rystn HASHBET 2

- ORCID: https://orcid.org/0000-0003-3710-7314

- SEHAZ0F: HFEHIE 2 o{AleY

- 19954 28 : AM2riaful Ho{HZZef1f sfAf

- 19974 28 : ME0i3tia oAt At

- 20014 88 : MSCHti H7|ZFEIZ S HiAp

-20014E 98 ~ 20044 22 : H8ZE |28 MEA1E

- 20074 18 ~ 20084 2& : Mitsubishi Electric Research Laboratories 820178
- 20144 98 ~ 20154 82 : MIT Media Lab Bt28 14

-20184 78 ~ 20194 62 : University of California, San Diego(UCSD) 2f28fxt

- 20044 32 ~ &ixfl : olsicfety HHEMNZ SO 4

- ORCID : https://orcid.org/0000-0003-4774-7841
- FEHAEOF : ZFEEH|IF 2 T2JEIA, deep learning, GPGPU

70 257 o|c]of X263 3%



