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(57) Abstract: The present invention relates to a tidy-up system
using a tidy-up robot, the system comprising: an image capturing
unit for capturing an area being tidied in which a plurality of ob-
jects being tidied are distributed; an artificial intelligence-based
image segmentation device for segmenting a target image, and the
current image captured by the image capturing unit, thereby gen-
erating a segmented target image and a segmented current image;
and an artificial intelligence-based tidy-up planner for receiving
the segmented target image and the segmented current image gen-
erated by the image segmentation device, and making a plan for
tidying up the plurality of objects being tidied. The tidy-up plan-
ner comprises; an order-of-work planning model which receives
the segmented target image and the segmented current image, and
estimates the next object to be tidied among the plurality of ob-
jects being tidied; a tidy-up estimation model which estimates a
tidy-up operation for the next object to be tidied estimated by
the order-of-work planning model; and a robot estimation mod-
el which, on the basis of the tidy-up operation estimated by the
tidy-up estimation model, estimates a robot operation of a tidy-up
robot in order for tidying up the next object to be tidied. Accord-
ingly, on the basis of artificial intelligence, the tidy-up system au-
tonomously estimates and carries out a tidy-up plan, i.e., the next
object to be tidied, the tidy-up operation for the next object to be
tidied, and the corresponding robot operation, and thus the area
being tidied may be tidied up by means of only inputting the tar-
get image and the current image.



WO 2022/158655 A | [0} 00 000000 0O O

SE, SG, SK, SL, ST, SV, SY, TH, T, TM, TN, TR, TT, TZ,

UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(]

TSI E
Q,JL&WMM
%MGmEQLm
A
INE @ P
pENESZ o
MINBRD@HO
BEoyuaEg
%(SHDIL&
NEJUN"2Z
PAMS,KCTE
;o‘.AD . aISAna
| SYYS,S,G
=F Pl e S
ﬂammemm
M%NM%HHG
gaml | — aDAs oo
e S s EHERS
Wz X O
Ec ﬂAﬁﬂﬁ
Tk jdd g
M_.owanh,),%\G,M,B,
A =
KT ANTLD =28
=3
z

MR, NE, SN, TD, TG).

0

= A ZALH TLA 9} 9 (FoF A 21%:(3))

PRIl =T
TEEsDT s
Tommea T oy
050 %0 B L) 1 op iy Y
TR TRT T
) lo]ﬂplﬂﬁ]ﬂl -0
BB O ooy T T 0
B 2 B0 | KO R0

T g g T Mo B! o M
ErTh RS gyt

N H 10 0 RO 1y
g T

2 ]E#ﬁﬂﬁﬂo
B pr T ROON RO
L XOUH;ULH]O?]J.
Kol T 2 e
ﬂuatﬂom&ﬂovuﬁ; %0 gy

o]Vﬂ,ldﬂWNroﬂlEoWﬁﬂu@n

- —_ o 1 o

N e N TR WS o3
o ToH

ﬂlo?ﬂo,:o A %0 O T %o

>L = Zﬂlﬂﬂaﬁi =

MG (e
BB @%é%
7 B M o B N ki
P ~a <= )
TR KO ol Fo EHE T o
(T Ry <
1Q1W%§9%%%
RN Lo
ctaﬁ_ Ao%ﬂuﬂlﬁaﬂoﬂﬁ%
o A iwmoai ,z rze)
PRI L EH T T
qoﬂe n J.oﬂ Hﬂmo oTu :.L Nro
O %0 T ol o
BIROT T o Ny o T
oo T = M
%o ¢ %o I ok K pr
Le] ﬂﬂomTpﬂvo‘ﬂDlji X -
#,.AOO ‘u.ArOM ]__yl.,luo jiﬂ}W|
ol —_ —
s ) o o 0
Momd P oo TR K
o _ —~
M T by P

fonz -
%%%%%@4%%%

B2 B0 75 3 Ry RO - N
T 5 o B = oy 2 o
X = )| Ro 761 ER o
o
T ko RO G ) 75 7y o K| KT
&%%%@@@%4%
A 1)) KOO T Ny ) T
ke B Bo ®o o o 'O XO mH
£ B0l N RO RO T T WY
0w IR TH %0 T A RO RO E



PCT/KR2021/005844

%49

WO 2022/158655

SH

{
LN

%0

%0

o

ol

i
LY

%0

%0

—
)

mo

mo

57} Hof Q3= Hobol .

7] & HoF
| 47 &

[2]

0%

B
fite]

B

)

Bl =8k o= ol

T
T .

1

(Point
o] =
A .
=) U]-, o

]

5

Bl

A=

=
1 5-0f o

1

[

g

=

=

A

A

el 2o

19l

Aol whet A4

e
)
2}
StE

)

7R el

3 g

)

10-2181815= "

] A

©

=

B OERE A A

(s}

[e)

=
-

1

ko)
-

cloud)

[4]
[5]

ol

N

SESE

7 o

©

]

b

[s)

ﬁ_

B

=

\=]

Al
=

&t

5

H)

15
4

o
1=

;,_l:
=

=

=

. ©l
%

al

],

=l

A%
g

[e)

=

LA

3t A

of Apale] 24

o FAIR
7l=3 BA
AP E 2ol ~aR

1}



PCT/KR2021/005844

WO 2022/158655

o] 71 s = A A A

7]+

HH; 71 A= A

D

ol
~

A A
%

e I
A

—_
fite]

)
2}

ol
~

& A8 2w, 4]
Qe A E 5

b 4]
o

o

g

olp

_ir
r}

-
K

)

—_
fite]

ol

=

ol

oy

KeN
=

N

=¥ DeepLap v3+ &2l

=7l g E

Rainbow DQN(Deep Q-network) =2 -&

0%

-

~

;OE
;OD
B

o]
AR

A~
T

1

F44¢

ol

e AE 7B B

il

3} 247] B8 thabel A
P AP A E A

D

o =
= F4

AA Z2t B2}

p=1
R

S}l ut

0%

=
o
;OD
23!

il
—_
fite]

i

2, 7] A= A 4 2 9-E OUNET(Object understanding

[15]

AT,

A~
T

1

F44¢

7IHke 2

KeN
=

network)

)

—_
fite]

ol

Bl

U-Net 25 7|9to g A =M, 47|

T
T .

fuy



bl 71 A= 7=

PCT/KR2021/005844

ks)

o7 F43

= A~
shst 4= Qi)

M

AYA

-

DBSCAM(Density-based spatial

T .

T

],

clustering of application with noise) %2 & T]

ks)

WO 2022/158655

FH; 71 Al = AR

Fs

.
e

B =
T=

3

O
o

AT,

P
]——r

71 ZHA|

-

kel
=]

Ay
s ol

KeN
2=

ol

PCA(Principal component analysis) 5.

T .

T

2

ks)

7] o] E]

)

AO

o}

il

jruzel

s %L

o] ¥

et

shel A

T
T .

A A st

& 71 v 7d

)

o]
AR

A~
T

1

<3
=

-

kel
=]

Ay
s ol

VCCS(Voxel cloud connectivity segmentation)

T .

T

2

ks)

1

<3
=

]_

o 2~ 2~ F HE](Pass through filter)&}; A7 o 22 A~ F HE] o 2
AR

LCCP(Locallly convex connected patches) %2 -&

. N

b

0%

-

~

ol
ol
2]
ol
=
a

jruzel

-
o
BN

—_
fite]

o
N

ol
~

A~
T

kol
=

-

A
e

VAE(Variational auto-encoder)

[e]

=

ol

01—% =4

H
2 9.2 SAC(Soft actor critic) X2

RCAN(Randomized-to-canonical adaptation

[e]

o]
A

=

ol

A% ®

]

A
1o

&

S
a3

o

&

S
a3

[e]

T

7|9} &
7jdto g A Ao Ae e A g

)

1931, 737

networks)

[22]
[23]



A zsel el

PCT/KR2021/005844

WO 2022/158655

=
Ly e 1r0ﬂp_uL o
~0 0 Aﬂwl _
> © ey TS5 =
™ N %o = T mﬂ]Xdﬂ] ol
T Tmo g HE Ln e W pow A )
T A 0 O qAﬂﬂ@ﬂ%ﬁ%@Mg H T =
o D E % o i,@no%ﬂ@%_mwrﬂ@@ EI .
> P B T = 2 g@%%?ﬁﬂfﬂ@m% AR AT
o = M L N T gy oo B M = P o N olp W ool o o B o o
O EHALT % =T JE%%%@1@%%4& R
W Agos 5 %2 o o wmh T A D NG NN
s mo -) = = o b o D o T b
T W T i ,Emaﬁﬂox%_ P %o W s N T RO
T s X v ﬂﬂl r o ﬂﬂdlzn% e oéﬂu]}_zo
LoTEIF T OTo S N o LEFEL Y
T T - i%ﬁr]%abﬂomﬂmﬂﬂoﬁr.zf T % o
R A R n%@@@ﬂy@wﬁz% 2w P
m}) c.tﬂlAgMo < Mﬁo Ebﬂroafﬂfﬁo:o%f ZoﬂaELﬂﬂ_. %;wﬂ%ﬂmao_eiLuT
=3 ﬂo%mmwo . W o ﬂo@oﬂﬁmoaaﬂﬁqﬂou; T T Hp ﬁﬁr%m < - N
= e <o T a%ﬂﬁmo%@%z@a&% w_zﬂ;mh%
NN ) = 2o T = ©° No 2L o o I
3 ") R — X auxﬂzﬂoo_emﬂx — = =N i o_ez%gewrfﬂo
< ) %0 o MN X R %o =) BO KO~ ) Wﬁ Wo o 11 1H) T et o B = <0 o
< mﬂdomﬂé_ W ,eﬁhdo._aoo#o%woWﬂ%A%%ﬁrﬂom JAEE]WEO%_%
o) ﬂ@_]ﬂﬂ mﬂmmﬂﬂadﬂﬂo_eﬂu_ﬂuﬂroﬁ%nomﬂﬂoﬂEM Tﬂ%maﬂlmmﬂa
« ,qln — 0 ) — " —_— —_—
ﬂ,%mﬂamﬂ% W%W%ﬁ%%@aﬂ@%%ﬂﬁmﬂﬁ_z_ﬂlw% ﬂmaﬂutwrﬂﬂ
— o X < o T S < WO 0 ]7]9__740. K — "
mh%ﬂ;;ﬁma@ MEMMM.Mi@%%WWH%W&@WW%M%Nawmm%m_
M= = T < o) _ W RO oy ;
M%uﬁewmu_,mwmﬂro QWWZI%MMMM%WMELMMW%%&MMW&Hﬂo%%ﬁhﬂﬁlﬂﬂl
WS 26 B B B ) T 70 7 W o B o IO o o o= o A o
ny ﬂuﬁoua7 oy 1o aﬂpu;mﬂumo%ﬂpuﬂo = 20 RO OF T < P B
~ Gl i = Lf —_— —_ — E KO OF pK A = =% o i .
,DIXQELWEELW,_.E ,ELle‘EIwAZoqumoiﬁﬂoﬂm,@ﬁjﬂoﬂgwﬂgﬁﬁa#aqeoTn_/O%i_lmu_.E‘Ul
O_EM@orwf%Mﬂ ﬂ%@ﬂa%7HTO_Eﬂﬂ%%ﬂmQ%O_E]x}ulj&?lﬂﬂ
-~ — 0 = WO hal =] = —— =
ﬂgingmw&ﬂ%@g%%@%@AW%awgga@WMM%W4%
—_— Ty ) —_— I_D o | =
X e NaEEzoE_ﬂ_mu,moi Lokow%urcﬁlo_ef]u,*@% ,moﬂﬂzlmaxb%.
- JLELAA_%HoLoLL S o - O 2y %O o o
SFiizizafasarsafoesters
— —_ H BO N Jv_ NI o fie)
m < m _ _ oXUEH_ZTZOE,ﬂMEELWWHUEMmZTﬂ_%ﬂo
[[ & & 2 B o G N
o



PCT/KR2021/005844

WO 2022/158655

<° - T o

= . o F oo T Wy W Nromﬂo 5o e
TT 8 CHc S T al g TS T %o
W= o 2 % ﬂﬂdl% ) o o W vﬁw T Q o go
% H =T maﬁld. N c e Eﬁ_foa %0 K + W =
Tl gy Hes DE o opgEw % w2 g
o} N TO = 2o e o o
oW WH T = @gkw o ogH oMy Ew o
sal gy g WH o ogtg gl PRy ETo
ﬁoELﬂﬂoﬂ;l ,W_imw/o_e ﬁ|ﬂmo ﬁoﬂrom ,Jml, ﬂulﬂpl,ﬂ‘._%ﬂnomv/
T I Mewm TE w®E Tp T 54 S
v xR Toor EFX mTE® O Pwm o= o
S L S gmw o W gl g
S Ter %25 T8 g v ST po@x
KX gF =l 8 M dX 7 N =5 %5
= _ it B oo a H @« B° SN " T or HIEL
HATZEY a3z 2ePs Lan T wmT 0w
ELEELMde.ﬂLQdHEHEﬂE W/ﬁoﬂlmliﬂro Moﬂawbw@aﬂpl
T LS, ® oL T E o= S L =% o o el T
T TwBT LT LT Rl en T Ao HE
— B X ' ) == [
PrEIcrEesiis 2ITTII ORIl
W eI T o8 A8 N o RN TR TS 2
PURP BB uEE s385hRRENTEeT
NS = - " — O T ~
ﬂ%ﬂ%_d%i;%wﬂuﬂ ﬂuﬂ:ﬂmﬁxmg?moﬁy_mw%w
T ool T odo 5 M sy o e T 22 ST oy
]W)Lel@qoixom__oﬁo dlood.ﬂuﬂ_ﬂu_%u_w&n(uxafgﬁﬁ
Mo_emﬁ/oﬂxo»nﬁmii% Mooy = o, o RO o R o
WO oy AR - B 1| o~ = K X0 mo
7o 1K st = My A %0 K LA = R %o or )
dﬂx ﬂ,wlm/FommoLEuloEE,_M mﬂo7ﬂom@) JMo Fﬁo__oma
,mozlig_@x%ﬁﬂ_ SOo.Uo%ﬁo@%mﬁo ono%o#o
T WK T IR S TN T s CHT T o A
sl TP T e TR T PN W e o %
C S WD e =X S8y ® W S &
B oo =W T e RN g 2 T WS gy T T oo o
LT LR aw 0T e (B D W W g
oo AWy W gy TN A R PR g 0T g W Mooy HW
oo E R o omu  TH T TR OFTW R
o < w =) e~ 0 o =
k) k) k) k) k) k) k) X

2,569 (a7}

3l Lekulo] A THE

)

HA =

[s)

By

]_1:1

o
o

)

Eay
(@]
A

]_1:1

°
=

=l
hyi|

2 d(310)2] 8
k< dlol E 7}

3]
2]
<3

7H 4ol o4 #-371(200)°) &

A A

o]
=
-

T

3
735, shaell B

=y

)
wheh A, 2F] oA Al E 29 (310)9]

=
1

2. 49(310)

[42]
[43]



PCT/KR2021/005844

2 d(310)9]

3
=

A A

=
-

1 gkl Aol 7h H 43} of, 4]

O
[e]

WO 2022/158655

2

x
B
wK
.

3o

~

;OE
H

af

)

71(200)7}

1
],

<3
=

eE
1712001

3

O
o] a1, 5 79] (o) A A

olt}. & 70l ZAl ¥l nhe} o, A A
)

O
2d360)S X

2l

3

=
T

2R

1]

PZaN

Aleflol] whE g 2] A = Al 2= §1(100) 9]

10yl A4 = 7

A

st
=

ko)
-

Jolar, & 79 (d)= A A
sht,

A
2 49(310), A A= F4 B2(330)

of| &

e

ol

2 310)0] Al

A A&

=
-

3

4 Al
AL o2

=
-

= A 7F T

/\01—

T .

§ ol 44w

wo] A Ert. o7 A, 7

[

29310yl 4=

743} 8k 2 9 2 Rainbow DQN(Deep Q-network) 2.2 o] 4] -85

A (O)ell t-g-3k= 7}

By

H

3
=

1

o
o

A A

&t

5

=
-

=R

By

]_1:1

o
o

2=0))
o] &

H

1
A

o
o

g/\

7ol %A1l vheh ol Zhotel ol &

T o

<3
=

i =]
L

2 d(310)9]
S

]_

7
=

o M-
%0 Wi
J@O fite]

A T
I A

—_
fite]

kil
%4

s

ol

~

E‘E]—Og/\
s
4

i =]
L

2

dl o &
=21 =

el el 7= E

o
1

o, o}

t}. Rainbow DQN(Deep Q-network) -
, o

s
o)
H

774 2 A5 7

[

==

4

[

o) i
% 40 o)

]_1:1

o
o

=

T

Rainbow DQN(Deep Q-network) 222 7] -4 91 DQN¢|| Double Q-learning,
Prioritized replay buffer, Dueling networks, Noisy Nets, Multi-step learning, 2] 31

Distributional Learning2] &A1 7} =] 7|}
Rainbow DQN(Deep Q-network) Fdo

DQNo|t}.

[51]
[52]



PCT/KR2021/005844

WO 2022/158655

X~ . oE =
‘IrvAOq = _— —_ C.t ‘,H_Ew
__O ~m_|/| ~ q __.O _~ ~
Wy = ﬁ ne o, P LE om 7o i .
<O g ) K o 7o KX O A= o E o moR Y
ﬂﬁ” —_ L.C ‘W 7 OT =" Tylo HLL X X ﬂAr ) o~ jrge) ,I1/I, ﬂ ‘.mo
N A A E Ly - ~ - Mo SN m R o R L
Eogo Mo oy VB LD Nk o B T oo w b m T oy
S X o} K
R gy o o BT mmo Lapg Mx W = N Fx 2 N_E. W oW < T o
ﬂl. all L N N HMU s iy ﬂ%ﬂ %0 xo = ~ Mﬂo o = %O TO %0 i T oH B
B <0 = : [ N S X Moo
my! o} DUNIN v ol =0 o o} ) ™ i
creerd FiY Pgp PR L5 CrTi L oo T W
Don W ook mm pE mm 7o RY o 4® TaT W S gk o B
P ) U s o SFE < E%mmq = .EFT 2 T
EZpzo ¥ Bal PE ETT oA Frol iz S Tw
N - 0 N o= =S o po o= N BT = = -
ERTCCHG ol TP o BGHRNE g pw RoTw T g
io ,ﬂlﬂﬂﬂo AE#EEﬂlﬂoﬂVI wam) LtEﬂmAT_ME_-Eo ELJm_.‘._Aﬂmo E Mﬂrl
BB F Py ThAxFgd Ey8 SeilFoy LT g
[ 0 ﬂjv i ~o -~ ~—’ = ‘_l ﬂ —_— = 03 M
HLOE LT BRI cow TaTwsTs mogUywad
oF oy ¥ X0 o %0 I MO AT o T m¥e 05856 m 0oy ooy N R
I e B E%ﬁ\ﬂ% T S T VR W = ) mﬂﬂ%ﬂu%éo_g%%
o= Ao B ol xSl 585504 vk
X M= B g o DD S-S TN N WAoo T 2 g BE Ry X
Nk Tad WP T oI B g® TN g Ty
Wo e \)J.oaH- o) — - _ Uau‘.r N T ME 0 O lzﬁjl
R T g QWA oy m TN oo @ W oy oy B AKX
re g TRTRSBEGgPes I idtedy ¥ oL dsw
—_ . ~~ < h -
HTE#O_E_ﬁLﬂoﬂ%ﬂlugan,wamn,gaﬂﬁﬁﬂplZOthﬁLOtH_AIELﬂpIE <0 WO\GIMWIQNQUEHO_E
HFE LTy we P I N gt oP et 47 B AT g g
SRR - Rl S € O ol o S R e -
ﬁoﬂow%ﬂeg x_yl,mm%wﬁ",Mﬂmo%ﬂxﬁ%%maﬁurm% - %wo_gmmomomqyl,yl
FRERO g PR NV Mm s ey tggred wencehwroT
PR SR T o Mol g TR F W om WD YW YT W oy <
NMEKd T we T %S T T MO "R OFTRTER M O Myx BT
= ) =) = 5 > > = S
) ) o, 0, 0, ) E=RNC) © g

A d = 2HQ0)E



WO 2022/158655 PCT/KR2021/005844
64]  ¥ouwe] AAo) W A HE Y FY RAGDS Y 25 GO
ohg el el 2 91, e sl 2 e g R A R
gt

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

B bg ol A= Al A= AH 574 249(331)°] OUNET(Object understanding
network) S 7| WO &2 AV 22} 52 2= Abe] 22 9 X, AFE] 22 HbH 2 Al

of AA ool M= A2l = FE =4 EE331)0], 5 39 Al vhek
} J

o), At 533311, 24 EA 247](3312)5 £38E= A S o & 3o,
gk, Bk o] AA] o) mE Al Y= AdE] = B ((331)2

DBSCAM(Density-based spatial clustering of application with noise) = 2(3313)-& ¢
e 5 ek

N FE2HG311D)= A G4, =, A<k vle) o], RGB 94 o = HE
o2 X

02 o2, tid FE57G31D)E E A5 7]
of| & 50, v st EA=o| EA8H= RGB 9
EfficientDet D79} &2 &4 Q12 7| &
RGB Q30 21 E 55 24 =

)

vh e, A 1A 7=
RElRLYH A TEHE v
Fot5 5 vidE 5= At
gk nle} o], OUNET(Object understanding
network)& 71Hk Q. 2 F2tet, g =557 (3311)00 ol a == v thdel

"

°
fij
A
o

i
n g
lmf ﬂ?l?)—g'
.
N =
o &%
s
w10
o o
%mtm
B
e 0L & o2

2
KU
o
by T
91_',
o
4
%2,
o

1, v 2 ¥ A 91 Z(Fully connected layer

=
K
r|
fu)
0%
>
o: e
iz
2
3
o
of,
/ —W'
e
)
)
lo
M2
0%
=2
Anigee
o]
= i
By
o2

i}
R =

T
=
o
-
-
O
N

o,
o> Jim
& O
BN
)
do
ﬁtl
il
o
o
Q‘L
N
(i
£ oo
2,
K
o
lo,
oft
o
i
(i,

o Y J®
M ox &

i
o4,

R

_(al
9,
Ir
ox ffll o oX o

z Mo
o, = o

T2 r2 o2

il

o rlr I 2 =&
> [
>,

o I e

u)
it

ox Tl o o

2
N
X,
)

It og

m DU m 12w 2 oy 42

o2
0%
oft X
Rul r
RufS i s
BN o
4o rlr o rlo to X of
my S
N,
do

= e

A= I
1717

f
AN}

T

>

Ol o
o2l

12
o2l
i
R
e
~
2
lo,
)
o
=
o
lo,
N
)
bl
o
=
fu

¢

S
o

Ot
o
r|
o2



WO 2022/158655 PCT/KR2021/005844

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

g0 siguol 231 4 et

o] 7] 4|, DBSCAM(Density-based spatial clustering of application with noise)
%(3313) A oﬂoﬂ 2 AL 22 9 %] 27 o] D’J/&]Q] Ue 2 .\Tﬂ/&]g] 7{3]%
R Byl ) AR 1S W ook 4 3o % e <)

Q= A A 2 E(333)S oS Ak
k= QT of 7] A, XM Z 2} E2)2

ol-&ate] ApAl 22 5 2hg FAH L °l~ H*H < HLUH A /ﬂ e oﬂ w9 *c}
H(100)3= Hha tdE FGshy] A 3akel A B R110E 29T
At 2 el Az G #G U (100)9 3kl At D107 A2
MEAOE A E = 3le ol & shal glot, 32kl et Fd4-(110)°0 2 &
299 g WA T Z AT 7 e 28

AAl 22t A4S T e x}xﬂ R, 5 olE e 3 s 2
T ew, ol flEiA = g = A0yl dA AATEF st

ol & #l8l, Ael A AA =74 EH‘(333>L,+3°11 AL whef o], et

1 17 =] -

2.2(3331)3, PCA(Principal component analysis) - 2(3332)S 3}
= it

3 29 (3331)2 32k At G R(110)0l ol 3l tivd < (S)ell 3l
Fol A 2 g 3xHd A7 dlolHE dd EAOEE &3 4 3

, PCA(Principal component analysis) %-2(3332)2 A o" -3 E2(3331)¢]
2 Y =A0) T o= el thet 7l #HEAE A ske] AA
< 74 5HA €.

o] 71 4], - kg o] AA|efof] mhE At -3 B E(3331)-2, & 40 A vbe}
o], tlol B A% (3331a), B 2 2 F L E|(Pass through filter)(3331b),
VCCS(Voxel cloud connectivity segmentation) =2 (3331c), LCCP(Locallly convex

connected patches) 2.9 ¥ 3} 5= gl o},

W, Hr
o m°1'

£

k)
-
Mz

(

of
o

LS W)y
K

BNl [0 de
off Mz

t] o] B] A3 (3331a) 9] Whakol A ZodH 3x1 At vlo| B &
A= 2500l tgh 7l A EAE Hketo] Fgsir) o= A
ko ARk 2 | 33k At ol B = ']/‘”(Occlusmn) o= el AR

J ol A ol WA 4= 93z i, B g o] A3z Bre] Aol A 339
dlolE & 55, o] & JelAE 230 e /| F AEA L WIHsto]
o1 AT,

=

dlol Bl 47 (3331a)0l 2]l 43 32k At Hlol = o & 27 L E(Pass



10

WO 2022/158655 PCT/KR2021/005844

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

through filter)(3331b) & & IshH A vleta -2 74 AurEo] AlAE 5 3

19 th&, VCCS(Voxel cloud connectivity segmentation) =-2(3331¢)©] JHZ:
25 AHE F33k 32k Ao dlol Bl o] ZF A 2ke] 7 2] 9 A4 2fol 4
71gksto] 3ak Aot vl ol B & 59 3| X|(Patch) & W38k HTh

712 31, LCCP(Locallly convex connected patches) F. @ o| 3| X| 52| &, =
L&A HE5SHA] of 5 FA B AL, o B VRO 2 s X5 Fehe] 3ak4
A dol el & i EA(0)E = ] 5}38HA Frt

o] 7] 4, PCA(Principal component analysis) -2(3332)2 & v~ + & 2 2(3331)9]
ola ¥-e t =A(0) T v thatell gk 7ls H32AE A |
PCA (Principal component analysis) =.2(3332)-> & 4 &t 125 &3l oh = /9
7|+ FEAE AAGsHA At

of] 71 of}, PCA(Principal component analysis) = 2(3332)°] th<- th49] 321
At dlol Bl 7F 4 E EH, o] darel uhet 37 9] 4
dol doxl 3o FAAR T & SANE 7E FBAY 25, yF, xF
Aofgtom A, th3 el et V& A A7 44 E 5 AU

718} 3hol vt Tl g V& AV A E W, B3R 983 A
Dol A v el AAE 22 = e, dA el e vt
A, = A EE T R QAo e v o] A, SRR olF
3| E Ag ApA| 22 F 2] 4 0] 7t ik

gt 2 b o] A Ao o) mpE 2 4 Y3602, YA = 4
=d330)0l o8l #8828 w2l v, A A= 2H20)0] v
kol Al d =g flall o thdoll sl Helofsth= AA 25 4
Z=A 3k},

A A= 748 2433000 o8 B & 2to] FHE T i, )4
EA(O)ell whef A A Z2Feh= WS th2 7] wjitol], o] & 4] 85t
shgetr|= A A o2 EVFsStt o & o], AHEE e a4 mER S
"Rt T2 AARE EET S Aol B, B FAto| v et E AAl e A =

2300)0] FAE B} golsir)

N
N

i
m>~
o
Ot
i
)
i)
uly
=

O
=
O

O

iy

—_—

olel, ¥ g ol A= g vnke] A As el ol gate] i A
FHAG60)e SHEAIA B3] T AR . o]V A, 21 4

29 360)9] vl A e HE ZRQ20)E o] E3ke] ST E A e

Ml E A ol L, ¥ Wigol A= 7hg Bl BHe st A A $e
A 2351= A A 37 Aol (sim-to-real) 7| &2 AL = AL o 2 o}

s gl AAlele] mhe 2 4 2 El(60)2] T4 o & ek

Loty & 55 Fxste] dgshd
I ‘3](360)9‘ 2] r/Hx_l Al A
F (3658 ek A& o2 g

h .
CEERE Lt



11

WO 2022/158655 PCT/KR2021/005844

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

o3

3t </ (Segmented image), 1] 21 7} o] < /J(Depth image)S A A $Hr}. o] =
b Advg gk vt et 7L°] 71 ol A o] Bt A A B A o] G
& ko] AaLE Fol 7] flafA ot}

E g ol 4 = 4 EH A A7 2.9(361)% RCAN(Randomized-to-canonical
adaptation networks) T2 0] A &5 = A2 o 2 g,

RCAN(Randomized-to-canonical adaptation networks) 2 22 & 4| 52| A o]
A E Wk TR S0 A A& QHoENH EAEY Mol FH ®
o& 7H # el A 9] T 99 /d(Canonical image), -3 9/ (Segmented image),
18] a1 Z) o] &4 (Depth image)e A A ST}, X 99] (a)= A A F/dolar, =99
(b)) F G/dolar, k99| ()= Zol ol %99 (d)i= 3 47 Q &
e o ol ok

- ukrg of A A] of of] Al = RCAN(Randomized-to-canonical adaptation networks)
%59 AR vkl o], A 736119 T 71(3612) 5 Xt 4l

of HQ i

LSO

-

£
fuopg °
ot
iy

AN A

o=
C:
~
»
@
rlr
o
)
A
rlr
Lo
~ ]3:1}4
=
-
Anj
AN
N
N
0%
riot
ot
=
b 2
N
N
0%
2
0%
-

i
B
s
it
3]
S

[e]
1(3612)1= A A1 71(3611)°1 <] &
e YE G TSt E o= 8
18] 5L, A A e g = A2~ "(100)0] 4 & 3
7136117 ol & FT 73, B 4 F Zo] oz wgs)
=g
oA} © tiﬁ‘ Er;—]el(363)v_ Y AGA) FEodardl 7JO] AAS 7] A H
Abol =z & QFE ), Hodbg ol A= A} oF % 2 dl(363)E VAE(Variational
ko)

=
auto—encoder) 2do] g

o& S A%
ox 1% IE
N

rlio

= g o2 et
AA) QAo BE A, B A2 do] dgor MaE e o
AHEE B ghebar glo, W M= Ao B &S o]Vl 919

Q13 4178 %21 VAE(Variational auto-encoder) 5. 2! -

IS og /\01—)_,_1 2110] o /\1—))9] Oﬂ Ak 7<4 HE 2567]19]
SAE AR EE 45 5 AT F, A7 A2 256 2AE P
WE R 90 F hA e QA4S Belehs W o 2 shgrlol 44 4 9l

ol & T3, =¥ 256709 A E T AA| GEHE gt o mM, BFo]l &
9 gRAEG g8 07 o] 7t "t

e, E2F A 2365 9 ¢ F 2G63)0l ol h5d RE 4,
¢ 3 zol G Bl s 2R 2R AJH R, AuAE T
< T gl

= [e}
212 Lo} %54 FA5H) Ak 1714, 23 g g



12

WO 2022/158655 PCT/KR2021/005844
AL oz drh

[105] SAC(Soft actor critic) F. @2, &= 50 = A]H ule} o], 815 71(3651)F
H7H713652)F E3 5 ek

[106]  AF7IG6sHE F7F 4E ZAEe3)l old sh5d A, 1ela 253 3
AR E QeG54 dEdol A= X200 v &2 AA5H
b 1851, H7E1(3652) 7HE B A o] 2 ddke] 9%, &5 vk
o] A, del g w2 el Al BE 736517 8 8 v S 2k
ol 2 o 7 wlo} 6§£7](3651)7]- ARG %o 71X & 7 7 sk},

[107] :lﬂl & E713651)+= B 7H71(3652)7F 7}& 852 7HA] & o] &35t ¢
F2 HUHE WEE ShEetal, W 7H1(3652)= Foi X1 At o o] 2]
&gl thet A &3t 7 X 5 Hobelt = %m}. o] && Wzl eF A7
Ao RE A5 =9 7 U

[108] “1e]aL, A A ﬂ%‘ of| A ] X*%Oﬂ Aol = AE71(3651)7F A A AR E
%‘E—%%ﬂ, AeldE 2x20)9] G sAE A5 "o

[109] A7} Z& 740l whe, Qe = Al 2=8(100)0] Q1A 5 7|H o=
AA A o2 el A= AE, S v i, the iAo el A = w2 18l A
olof & B X F2E FAsto] Ao mHA, B3 I A ] dE
Tro 2 A d9(S)e Aelg ol 7hs ekl "

[110] A7} Zol B+ 25209 =i T2 o] 4 =W, v <l Ao 7-(400)+=
AT 250 AA A A Al WHE AedE 2RQ0oR
s 4 Aok 2ol A= = 1o =A1E upe) o), A ) A = Al 2~ |1(100)°]
TARE0E T B A= 2R SAeE Als o & gk

[111] H = 2 dbg of Yud A ] o Eo] mA ¥ 3 Ay E A9, - kg o] Lo
7ok B4kl A A8 ZEX G AbebH 2 o] A F] o] A Al A
Hojupx] et oA 2 A& W 7 A& & g Ao} g 9
W= AR HrEa 1 s Eel ol galE Aol

[112] [Fr2 o] H4]

[113] 10 233]7@%/\]/\541 20 z%g]z%i;,_%

[114] 30: B4

[115] 100: G4 #3110 : 32+ ot 24

[116]  200: 37 +37] 300: Al 4= A&7

[117] 310: 21 &4 A8 B2l 330 el d = 54 2d

[118]  360: 23 574 29 400 : W Ao F
QA o 87154

[119] Vg & AR ol 7 o] Hiol & & A A wmehE B 2 okl
A& 758kt



13

PCT/KR2021/005844

WO 2022/158655

T4

sk 1]

Q_—rL

[

ﬂ
o
_ﬂa 0

X

d_yl, Ht 7o
~L

Ewﬁﬂ

o N o

Moo N

%0 X0 Jo

go 8° 3

N R ho

5 B o

7o W

W3O o

oy W TO

TR

Zo oy o

~

< T X

= ok ©

w 8O W

W

I 30T

= 3B

TN T

My <o %0

%0 T BO

T KO ol

o7 8° T

]

oo

of, ol 71t =4l o A=A

& 1l
1 =

o]
H

ol
~

pase]

T
T .

471 B AR

—_
fite]

ol

30 Mo

ol

oy <

o o
T’ T
=

o 3101,

&

A1

s} 2]

Q_—rL

[

=¥ Deeplap v3+ &alg] 5=

7] 45l 5

o 3101,

&

A1

g} 3]

Q_—rL

[

o 3101,

&

A3

s} 4]

Q_—rL

[

CRERREF

S ol
30 2K

o 3101,

&

A3

g} 5]

Q_—rL

[

ol O
2=

Rainbow DQN(Deep Q-network) .

23!

o 3101,

o
<}
-1

A3

5} 6]

Q_—rL

[

A A&

e I

}7]

AO



14

PCT/KR2021/005844

WO 2022/158655

ol

%A

ol

e AE 7B B

o 3101,

a}
71 ¢

A6

s} 7]

Q_—rL

[

o}

AO

—_
fite]

/o] A # stel wh

o
1

7] 0

-

o 3101,

233]23% }\]/\Eﬂ

&

A7

5} 8]

Q_—rL

[

fite]
;OD
P
ol

bl

—_
fite]

ey

Njo ojo
COey
o ofy
T K
R

of A1,
71 Q8] A = A H =4 22 OUNET(Object understanding network)

&

A8

5} 9]

Q_—rL

[

KeN
=

AO

e

= A

o2 38}

g

O =
e E%

o 3101,

&

A9

s} 10]

Q_—rL

[

o 3101,

&

10

3k 11]

Q_—rL

[

U-Net 25 7|dto & A =),

T
T .

%o 7

oz s},

T
T .

af

g

-

H
ol
Gt
et

ol
;4
i

o 3101,

&

A 11

3k 12]

Q_—rL

[

o)
Ll
B
wK

A E 71w



PCT/KR2021/005844

15
DBSCAM(Density-based spatial clustering of application

T .

T

with noise) ¥ 22 ¢]

ks)

4

WO 2022/158655

ol

o 3101,

3

ke
&7 B A= AA

A8

3 13]

q.

Q_—rL

3|

[

6

1

A
e

o 3101,

3

PCA(Principal component analysis) %2 -&
4
ke

#13

4 14

q.

Q_—rL

3|

[

ol
=

oy

~

;OE
it
=

e

il

jruzel

s %L

= dlo] E

315
H [6)

sl

7] o] E]

T
B

kel
=]

At dlol B 255 w74

)

-
-

Q

3 471 o)

of ofsl 43 7] 3z
)| 2~ 25 HE|(Pass through filter)2};
[e)

=)
T

?ﬂ]—

T .

T

2l

3

2

[}
VCCS(Voxel cloud connectivity segmentation) =2 7};

o 3101,

T .

T

S A7
7] S 2% dE ol 9
15

],

5

q.

i

s

]
LCCP(Locallly convex connected patches) %2 -&

#13

“
=
3t

A

4 15]

q.

Q_—rL

3|

[

ol

3o

o
N
wK

N
o

fite]
ojo
o

ol
~

71 AR E Afol ==

)
fite]
ol
B
ol
il
s

jruzel

-
o
BN

—_
fite]

ruze]
N

ol
~

o 3101,

3

q.

A15

4 16]

q.

Q_—rL

3|

[



WO 2022/158655 PCT/KR2021/005844

74 2492 RCAN(Randomized-to-canonical adaptation

=] 5
71 473 sbE 2@l VAE(Variational auto-encoder) -2 & 3§31
A7 &2 F4 222 SAC(Soft actor critic) B 25 ¥ 35l A=

SRR = AYUAE RS ol & AU = A

1.



1/8

WO 2022/158655 PCT/KR2021/005844

[5=1]




2/8

PCT/KR2021/005844

WO 2022/158655

Joll
m\/\ H__u._
2 [ Wy
<0
B0
3
y
(@]
- ) [
o © 80 he M o
<0 530 ol
B0 | g =
o

3
i

(@] (@] O

— o Vo)

o (e8] o

{ { {

S~ [ZEll |yE !

™ M| |goMH| |[k™

SIgf| |0l MO

N RI|  |ROKE KF )
L4 4

330

=

80

Bl

) — ~J
o
o " "
™ (3]
{ {
el il
| | o
KOz <C
TH 5
on = o ©®
™M ™M s o
28] o onN
{ { {
X0__ >
W ™| =3
SR Rl I IS
= m
K- Eax_. =

K
[Ho

K
Kd

I

KEA



WO 2022/158655

[5=4]
3331

3 HE
H|OlE

l

HIOJE | 33314

S
et 7

W 251 3331
2E

UCCS | _3331¢

LCCP | _3331d

3/8

PCT/KR2021/005844



PCT/KR2021/005844

4/8

360

WO 2022/158655

-t

<0
B0

il

3612

3611

20 <0 <0
B0 B0 B0
KH ol ©
IH IK ~H

~ 363
365

3652
7421

4

Al
o

Y

Y

Y

3651

-t

Lo
K



5/8
PCT/KR2021/005844

WO 2022/158655

Xl (7= HM91X) ISA/KR

00

RO



6/8

PCT/KR2021/005844

WO 2022/158655

[Z 7]

FEEX (& M91X) ISA/IKR



7/8

PCT/KR2021/005844

WO 2022/158655




8/8

WO 2022/158655 PCT/KR2021/005844




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2021/005844

A. CLASSIFICATION OF SUBJECT MATTER

B25J 9/16(2006.01)i; GO6T 7/11(2017.01)i; GO6N 3/00(2006.01)i; GO6N 3/08(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B25] 9/16(2006.01); B25] 11/00(2006.01); B25J 13/00(2006.01); B25J 13/08(2006.01); B25J 19/02(2006.01);
B251 5/00(2006.01); B25] 9/10(2006.01); GO5D 1/02(2006.01); GO6N 99/00(2010.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: A& & Z X (tidy-up robot), A& A& Al2~®(tidy-up system), ¢ 345
(artificial intelligence), %3 *3 &3 H-(video capture unit), % & 2 7] (video divider), % 2] &= A& 7] (organized planner)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

(2020-11-24)

DA See paragraphs [0001]-[0064]; and figures 1-6.

KR 10-2181815 Bl (KOREA ELECTRONICS TECHNOLOGY INSTITUTE) 24 November 2020

See paragraphs [0003]-[0060]; and figures 1-10.

JP 2007-152443 A (MITSUBISHI HEAVY IND. LTD.) 21 June 2007 (2007-06-21)

See claims 3-7; and figures 1-5.

KR 10-0711559 B1 (KIM, Seungwoo et al.} 27 April 2007 (2007-04-27)

(2020-03-31)
See claims 1-7; and figures 1-4.

KR 10-2020-0034025 A (KOREA ELECTRONICS TECHNOLOGY INSTITUTE) 31 March 2020

HANYANG UNIVERSITY)) 15 April 2011 (2011-04-15)

A See abstract; claims 1-9; and figure 1.

KR 10-2011-0038962 A (IUCF-HYU (INDUSTRY-UNIVERSITY COOPERATION FOUNDATION

1-16

D Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

D&

> document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

»document member of the same patent family

Date of the actual completion of the international search

24 September 2021

Date of mailing of the international search report

27 September 2021

Name and mailing address of the [SA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2021/005844
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2181815 Bl 24 November 2020 KR 10-2020-0063355 A 05 June 2020
WO 2020-105778 Al 28 May 2020
JP 2007-152443 A 21 June 2007 None
KR 10-0711559 Bl 27 April 2007 None
KR 10-2020-0034025 A 31 March 2020 None
KR 10-2011-0038962 A 15 April 2011 KR 10-1134316 Bl 13 April 2012

Form PCT/ISA/210 (patent family annex) (July 2019)



Z A Z AR I A =4 ZUH 5
PCT/KR2021/005844
A. W] o] &3l 7| B F(FA 5 EFAPC))
B25]J 9/16(2006.01)i; GO6T 7/11(2017.01)i; GO6N 3/00(2006.01)i; GO6N 3/08(2006.01)i
B. ZALE Hof
A H AT (T A ESE/FE 71 AD
B25J 9/16(2006.01); B25J 11/00(2006.01); B25J 13/00(2006.01); B25J 13/08(2006.01); B25J 19/02(2006.01);
B25J 5/00(2006.01); B25J 9/10(2006.01); GO5D 1/02(2006.01); GO6N 99/00(2010.01)
XA 7R ok ot Hawd o9l
ST EA AT E W S F A LA AL H it d etel 71 A E [PC
UESEALANTH F AEFNH LT H: AL F A el 7] A E [PC
T A Aol o] 8- HAE Hl ol Bl W o] 2~ (H o] Bl W o] 2~ 2] A A Aoj(s| st H-F)
eKOMPASS( E5Hd 5 A4 /\] 28l & 719 = A el A £ Z X (tidy-up robot), 4 2] 74 & Al 22 ¥ (tidy-up system), $15 A
& (artificial intelligence), S "]' #od L (video capture unit), g A} 2&7] (video divider), Zq A4 = A7 (organized planner)
C. #4423
7} el i gl* o8-y 2 I FAEAENE s A ) 71 A 7 A+t
KR 10-2181815 Bl (§+=- A 2}7] 2 A-1-41) 2020.11.24
DA w2} [0001]-[0064]; & =9 1-6 1-16
TP 2007-152443 A (MITSUBISHI HEAVY IND. LTD.) 2007.06.21
A 2 [0003]-[0060]; 2 =9 1-10 1-16
KR 10-0711559 Bl (459 5) 2007.04.27
A A58 37 5% B 1S 1-16
KR 10-2020-0034025 A (R A5 1-90) 2020.03.31
A A7 17 3 = 14 1-16
KR 10-2011-0038962 A (ghFol) & 4Fehsd 2 th) 2011.04.15
A 9ok F1a 1.9. 2wl | 1-16
[J57 28l el zel 71 A= of Ay, g Eslo] 9 HA 2 BxaAA L
sy Tael =
e padl gt T EAENY EE A Fo FolE BHoR, FU9 PE)
8 13 2 gror] B o 7] 27} ¥ A} o] 2L o] g5y 98] 2l
DR ] F ol A - &8
B SAsddun X7 S0 pElo] P . AY Al o HE wge)
ol5el ge A= A5 EE AR o] Qi A0 Bk,
“L” ‘?”/\\j_:ﬂ _T_Zo]»oﬂ 9] =4 5 -2 Oli- 13 FH vk ILs Al o E 1 &) o7
7HQ‘£15ETL:E]_EEE '—T_:;? '%'_}1_01 /\)\T_’“\f_\i-OHo“\'_’§4 ]O]'L]'o]o ] ‘C‘TLJ‘L]'
25 mal B Z9she 492 1 z25e] Gl Al Ry g A9 A i
oo ; ge Aol gl e g B}
“O7 T ONAL ARE, AN V) g dFEt s e B
P A o) Fol FAHY O} ZAZA oA AR HR & TALASSIATA] Kok v
TA ZALe] A GE T A AL T A EE Y
20213094244 (24.09.2021) 20213094274 (27.09.2021)
ISA/KR®] B3 2 352 A
yad= 534 )
(35208) U F A A AT HALR 189, 4% (F4HE, AF U g
A AhH
A~ H3 +82-42-481-8578 314 5. +82-42-481-5560

A& PCTASA210 (- H A £-4]) (2019 79)




LA ZAR A TAELHNE
SEFH ) B AR
R £ PCT/KR2021/005844
A ZAFH LA of] % - S -
oAb F7)) R F7))
KR 10-2181815 B1 2020/11/24 KR 10-2020-0063355 A 2020/06/05
WO 2020-105778 Al 2020/05/28

JP  2007-152443 A 2007/06/21 E R
KR 10-0711559 B1 2007/04/27 E R
KR 10-2020-0034025 A 2020/03/31 E R
KR 10-2011-0038962 A 2011/04/15 KR 10-1134316 B1 2012/04/13

A& PCTASA210 (5531 F=718-2) (201941 7¢)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

