924 71492 Human Part Segmentation 7]&<

283 AY

Wl 24 AH

Body Progress Tracking Service using Deep Learning-

based Human Part Segmentation

Na-Kyung Lee °

, Yun-Jong Choi, Sang-Hoon Park, Jong-Soo Sohn’

CJ Olivenetworks Al Core Research

E-mail : nk.lee3@cj.net, yunjong.choi@cj.net, sanghoon.park6é@cj.net, jongsoo.sohn@cj.net

8

9_]:

< COVID-199] Fitoz ASA|AE whEo] ofgffdd wmat FEHe Y Ao AA Ad7dst

o o FEFe|Ye AS, Ul 22 &
Aul27h et 58 S5
Sr wwe 2Re e Fadd, o

A= AREAIA Al Z)REe] &

rlr

o

AAAo R 7= BAs7)=

Fo WYL Pk oz o) meE > e

Aol AA WEE olmAR 7%

s 2ol mAE Ad

HA &oh. ofdl, &

7hol=E AlFsta Held 71Wke] Human Part Segmentation

7lEmS 8okl AES Hu-B4% s Adsts AHIAE RS e, 7Ee] wul] F

go] 717 EAE Akt + Image Segmentation 7]|<® AF WHIE FxFH o=

EdYE AHolA ou7t glon, &5 FEHo|d EokllA &8E Aozt 7t}
1. M8 shuz, FrIAeR AlAe ARIES A WstE

COVID-199] F&Fo = o &-zo] Ay HA AAshs dH mHit ek Fdol tiE Aol

el A EFst= A77F =3 Atk &3] oA stAIRE &9 wmnbe) FERIES AR #4929
e *ES FEDCIY(At-home Workout)olekar  HlIL 2SR5 QIZbo]l A4 Fgith= oA,
at, o= Al EgolddlA Rt Ed o 1) #F99 duds FA8] o= 24, 2)
B3 EdEY. FEHeY Aol dntrow ol& Qlall ML A] H|FFo] AY= A, L
T AHE AasE 7 de Edelvrt gyl Wl 3) vuste AYe] HARZ] FH A&HS A
o, $58e Ag 222 %9 53E ¥y stk EA7E A
g davt ok 59 aHE gRlsk= HH e L AFAAE olHT EAE NAE F UAES



29 7tol= AT 2 A @99 AF vl
S xshste Heyd 7Inke] AF wisk 74 A
25 AFgt} ©]&= Image SegmentationS 7|HEO
2 FEERen, 53] AAE PR Edst=

o

Human Part Segmentation 7]%S &-8&3lo] A3 e

was gudon wdsa BAw

¥R P 0 drh gl e ¥
23 #aE ATE Azekd, sgeli: Py
kel AP sk A Au g Ak@oh 4%

= 2 =19

2.1. Human Shape Estimation (& ol=)

#°] Human Shape Estimation& ¢17+9] R.450]

970 22k A F oM A REE 339 ] A PS4
Z[3, 4]5t= EAE F2 tEh H. Zhu et al.[3]>
%17Fe] Mesh olw|AlE FE3 5, #4d, A5,
=% BEE F7l= ot dHE BATH S

wn
D,
S
@
=N
=
flo
=
“
)
o
D
o
3
@
<
ol
fz
it
%
bl
ol
o
o &

2.2. Human Part Segmentation (Al X 9 0/0|IX 2&
Human Part Segmentation> o]m]x|o A =4 ot
A= oy, d=, & vy Fo A Feek %
(opt)S uEH o=z 733t AS T Lu
Yang et al.[6]< Mask R-CNN[5]2] FPN X%}
RolAlign AA1S w=m, Rol] A7]5 719 A&
& ol el 793y =g Pseudo-

labeling[2, 7]°ll Sk A7} o] Fo] ] a1, Kevin Lin

et al.[9] Skeleton HHE 2&3lo] gt dlo]H
o] ¥& F7METE SCHP[2]=  CE2P[12]9]
Encoder-Decoder 22| CNN o}M7|HA & u}=1,
Model Aggregation®} Label RefinementE wHE-3}H
GT<] AT
Human dlolEf Aol thsir dso] Hojde] 51

% 21T}, (LIP[8] Validation Setell th&}e] mloU: 59.36)

L:O]Z:%— o] j= i) X

- 2

Single

2.3. Instance Segmentation (OH&l 010X =&

Instance Segmentation-> o] F] x]of|A] Al The| 2
228 Zdn 7 Ade ARHer THY
tl Yolact[1]E ©|n|A] A7]¢ TREEY vz
°of HEs AL, ol AAvid ALtd w2
s 4y Qarstel shtel A% BT Az
T}, Mask-RCNN[5] A€ 9] 2vtA = Eli}=
Fo Ae WEdHor Sysy] g
=

H
ol g walolth.

Agkas Aulst 2ol Flols Ax
g wapd BEz gud, 29 1 84 A
ey K

MeE HojFrh

m
S

3.1.SCHP 2 &t&0 AISE OOl A

SCHP = gtFo] t5o Al 7FA dHolEAl
LIP[8], ATR[10], Pascal-Person-Part[11]7} Z}Z} Al-&
o, HelHAM e S5 7hed AlAF- et

Se AG7 A7 v A NEe B 1

71 A= o] ATk
t] o] E Al #UolH  #S¥2= 2= FTH
22, wEzke, A, g
19 + o], gz, FE, G nkA
LIP 50462 | gy | AEFE, 271E R, 43,
° 9, o8, Ay, ey
dEAd, o 2R
W, vielster, dets, A
A, A, Eels, NE, A%
ATR 17000 ) 97+ 1, 0 gAML, oF, Ak
¥ 1D o ege a eew, A
Eav
pascal” | ag 6+ Wel, B%, BE, B, HuA,
: 1007) ol
Part

¥ 1SCHP 249 3o ALS-E HolEAl FH



olFol YE ojOjx|  AMBXF EE £ S Re] olm Ao tiste] 747t SCHP RElS €
= ‘ 23 A

A e WA wlelE Al LIP, ATR, Pascal-Person-PartS 7t

7} SCHP= 53k 5, Al 7HA] ®do] oS3t

A4 Fe2E Fe2Eg Ui ok N7je

F2g AAd (2 AHl=e] FEA = LIP

) () [, O\ W Am=EEA Nstie, 22 2,

- T t}a]), Pascal 222> 29} A= A A N=4)

5 A ZFehzol disiA Al 7k mde] o=

B T ] o A7 Maloriy Voting A8k b g2

| . - Before %é' z:}: (Majority7} 915 4% A9 PascalZd)S
wins G ower 3 HE R Hes AT

Wi B . e wemaa waes aspiy

2 wx; - Pascal = do] ‘d='® o3}, ATREHS ‘&

| | — ) om dEat 497 % ol AEar

o 555 SAgTE HollA kst 7]Eel gl

2% 1 9 7uke] AR Wa 23 Mua ALE A AA 59 FYad d"E e ‘HEYE FE

& U Ao T AR VRS T4

3.2. Y JI0IE HAl IIE o7 MAAste] QFEEL O], ofPRES E

o Jlol= AA FEGAE ¥ 19 A 2 Ak A4EsEsith. (Optional)
ol el AHAE FFE Al AFAE F= (x,y) & 239 olux| FHxo| f(x,y)=1%_‘

LS

o5 T AR EQE G shol= o W, A AAAES] coll Wiste] Ao
Az AHgA & wAlel ALgAel Al ANs  EF pe(e) Tt 2ol BEE 5 91‘4

AT FEL Resnetl0l-FPNS Wi oz 3= _

pe(c) = fy) = 1
Yolact RS AFE-3te] ‘Person’ AAZ 75 = (*y)ec (ryec
TS §HAL FEahe e, sbg 2 7N A AARS o SAEG)S et 2
A=) ghuk Z=Zsr) o] Whe ujz=e x=  ° AT AT (peale), pep(e)= 7 ol F
o] AmE AFA FoJo| FbsahA she] Abxe n)  (After) o] A, o] M (Before) o] M A ol A o] 1A -2
W ) wAskE o AE FolEth Ed, AAz oo AA )
FEol 7hesty] Wil #FAdEs Axle] Aot

pea(e) — peg(c) o

ol AFclo] HAE Hito] AAF AAZ o4 T oon | X100 )
Q1A ANoR Tele & )

33. HE Huw-24 IE

AR waRa EdAE Mastna s



Yolact SCHP Ours

Input Image

¥ 2 Yolact, SCHP, A|¢tsl= vl g &3 23

Bkg Face  Torso Arms  Legs Hair
Method
e mAce (Acc) (Acc)  (Acc)  (Acc)  (Acc)  (Aco)
SHP" 7773 0456 7840  27.68 7478  64.62 7801  69.67

S 8640 9813 2284 50.88 8239 9349 7462  70.39

SCHP-
Pascal

Ours 93.04 98.04 70.95 8312 80.28 91.67 7813 8370

E 2 AA AFZF ol H2EA 28 23

<1l

92.73 | 97.51 @ 75.43 7.25 | 78.28 = 89.09 - 83.51

\1

4, A 2 21
a8 2= dA o]r A 371E Yolact® ¥, SCHP
B A =Z 27 Pascal, ATR, LIPS

3w, xﬂe&é}—é AY 2 el B3

S VO o O -
N re " i EJ%
2 i =
=2
o e, >
ne _1]1
N
32,
w
(@)
T
o
td
1%
fr
X
r
)
iy,
:i
f

Mool 2
4
e, e
w2
10 ofl
HU HE
kT &
£ o
o L
=2
>
inj
ol
ol
ol

2
N
-

=
S
ot
N
N
Ho
o
=)
)
oo
tlo
XN

M& wHEUT F 2% o] HAEAS o] &3,
SCHP 5d A 71X} B =T Aotsl= =
S, AR WE DA A=), AAR A P9
Szl digh FH A AR (%), [A F

loU (Intersection over Union) &k AlAtste] H71sk

Afelt}y, £ =wolA AldshE W

B A HEE93.04%), HER U 2T
(83.12%, 78.13%), it IoUFk(83.70)°1 A t}&
RAERTE F2 & HolTth

o AA

o,

.

rf

5. 28

B =394+ Image Segmentation 7]&S &
|3 HJeld ke AY 4 ARj=E Abe
t &Y Ttol= AAE S ZFFe I
= =g 5 %A, olm Qla TAeE Ml
Ao AR =d 5 vk =3, ZGE olnA

Hluele= 34e Hed 7|vhew 25 stel
aL, ARgAN Al AA R SHES A St
of AATFORHA wEHt] FE A&H dFH
= Ao v, dAe ovAE vl uf ¥
zof webd WA e #Hxprp wAer] wol, 3

ol | Astuxt wek

4

mAEko g B AT Agbel whel W Al
A FAL & 7] dol o FEHY
okl kgt ofEEAlol oA &&E 7 U

[EU=8]

[1] Daniel Bolya et al. “YOLACT: Real-time Instance Segmentation”. Em:
ICCV. 2019.

[2] Peike Li et al. “Self-Correction for Human Parsing”. IEEE TPAMI. 2020.

[3] Hao Zhu et al. “Detailed human shape estimation from a single image by
hierarchical mesh deformation”. Em: CVPR. 2019.

[4] Shunsuke Saito et al. “PIFuHD: Multi-Level Pixel-Aligned Implicit
Function for High-Resolution 3D Human Digitization”. CVPR. 2020.

[5] Kaiming He et al. “Mask R-CNN”. Em: ICCV. 2017.

[6] Lu Yang et al. “Parsing R-CNN for Instance-Level Human Analysis”.
Em: CVPR. 2019.

[7] Tao Li et al. “Self-Learning with Rectification Strategy for Human
Parsing”. Em: CoRRabs/ 2004.08055 (2020).

[8] Xiaodan Liang et al. “Look into Person: Joint Body Parsing Pose
Estimation Network and A New Benchmark”. Em: IEEE TPAMI. 2018.

[9] Kevin Lin et al. “Cross-Domain Complementary Learning Using Pose
for Multi-Person Part Segmentation”. Em: IEEE Transactions on
Circuits and Systems for Video Technology PP. 2020.

[10] Xiaodan Liang et al., “Deep Human Parsing with Active Template
Regression”. Em: IEEE TPAMI. 2015.

[11] Xianjie Chen et al. “Detect What You Can: Detecting and Representing
Objects Using Holistic Models and Body Parts”. Em: CVPR. 2014,

[12] Tao Ruan et al. “Devil in the Details: Towards Accurate Single and
Multiple Human Parsing”. Em: AAAI. 2019.



