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Research on virtual flattening of clothing item using 3D data taken from
different directions
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It is becoming increasingly imﬁortant for robots to autonomously handle
daily necessities, including clothing items. The clothing item during handling is difficult to
visually recognize since it is largely deformed from its canonical shape, that is, the shape when it
is flattened on a plane table. In this project, we have studied methods of virtually flattening the
surface of a clothing item to a two-dimensional plane using the RGB-D data (color and depth data)
of it in deformed shape. By calculating geodesic distances between pairs of points on the surface of
the clothing item using its depth data, the 2D distances between the pairs when the surface is
flattened are estimated and used as constraints to obtain the flattened shape. The experimental
results using both synthetic and real data showed a good prospective of the proposed method.



¥ X C—19, F—19—1, Z—19 (@)

1. WFEERHAE S RO 5

A, fhE o E b ED & & BT, FERCEBAEOGHEIZEBIT 2Ry OGRS RS
. KEED X 5 7 2 FES R 72 W b AARRIHIE L TRV 2 Z ENEEN TN D, 20D
72DI2iE, RBREFAOFPCIRZIE LB L, 20Ul L7 BdR V02179 MENH 5, KFE
1L, ZOZFIRMED 2, B H O FFHCBH SN A RIIKRELSERLTEY . I THhhic ks A
CHERENTBIR O Z S HICH LT 5, WoTl-A, EOREO RIZJKTIE, MBIX@ER b
DI B0, ALEOREICH DA ZORREZLIET HZ L 2<HLEIZENWIZIRT A Z &
HENEE L, F7o, T2 220 E L LARNWEL OIEEICE s TR REETH Y | AT
HIEDDIEANVELRANR—ZAZVEETHT b, BLENIZIIMEE RS,

2. WEEOBEM

AWFZE i, Bk U782 3Tk
B2, RHOKEE FFH BT i
BTEhANEDODT I ORETE
DEIBRFBIRTHDnERED, ZD
Az e, B/ EOEEE YN
EH T RGBT O LB % B
T, BARBIC e AR > hAEELT
E¥%21TO Z L2 BAEIC, ARy bR
R Rz iR LA A D LB
A BFTICERE L7-RGB-D # A5 ¢ EGdAMMNG, &AL SHE# ET, REMIC

BT BRI AET 5, A AR RESRTT — & FE IS BER
S A3 B AT ) RIS X5 - ‘ ]
LICE Y SEESSEN L TEDR BT (AR BRI

B RGB-D 7T — 42 H\W5HZ Lick vy, EBEICITIAT S Z &< (AN DREIFINEZ
AT D HIE IS 5,

3. WHED Tk

(1) EROFEBROID, A Lo kEFRKm Lo 2 SHORHPERED, i EICKEE KT 72RO
202 MEAOHEELFE LW LITERT 5, BARICIE, M 1TIDRT X2, 2R LT
B L7 3RoLT —#n6, Kifi Lo OREIMBREREZ R L, 22 mRErte LT 3
TORZ i EICRES D,

(2) AW TRET 2B FELZTT 2 L THELREERIF L LT, BIEHEICH 5550
3 WRITlE e [N PLES CTHEAS4 2 Bfro, B 3 IR IT AR D BE R 2N I D g i #8 T do % 2D
HIE FiE EBIEEAT OBIRE HAAT L TIT 5,

4. BFFERCR

(1) {ABFEBH D S5 & 72 5 RGB-
D AAZIZLVELND 3T
BN A v v aeR 7 'L
EOHRIGEREEST L2 L7
< EHERICE O F i oo
(geodesic line) ZHEHTX 3
FEEHFE Lz, Zhicky ., 8l
WAEEOIXS SO/ A 4 ¢ j -
X@ ﬁﬁ &: Cl: D EP FE'EJ §Eﬁ 2 éﬁk Front view Side view Front view Side‘view
B AR HE U WAEBLA T — Z 1
LT 28 L CHl R & B
THILNEREL R, M2 TR S
(DR ABA H 2 @) OBH e I
T—HILZOFEEZEAL TS

S, RFEFRHEORHG 2 I () RBEhI3RTAM (b) BHLIBIHER (FiR) (o) MEERRR (TR
7 B2 8 UEATED b OWHARE L & 2
(2) B4R D OB TR AR B B
HOFEFRENBH S THD Z

EEAEL (K2 (a) D& 5 704RH8) | BUAIBEIR OB R LD iz T 2 mlfH ORI R EREE 2 5
ML, Zolz ¥ B Lzl & 0% R OBEEORREMEE U TRIBRFT 2 FiE2 5




Datal Data 2 Data 1 Data 2

(a) (b)

ar

Front view  Side view

Frontview  Side view

Data 1 Data 2

(c) (d)

3 R D 2 4LS OB 3D REEN LGN D MM A A U 7 AR

KLl ETF—X AW -FEHh%
1T, FHOFLM 2R L
(K2(c)), £/, 292 LTHDL
AR o sIc, oo 3k
JLIER & OxfIRE LR S E T
B ET, AEREREKE W
TREORF AT T2, FEE
D 3T D EDfrfE Iz o AR
v by REEAEIX VO
MDOERNPFELND I & &R
L7,

(3)  FEECHL IR B 2 & F 7
LI ONARER &2 BT 5 Tk
DBFE EAT > T2, JITBRZE LK
YA Pk 2 | AR E EOTE
O 2 SO EFRHTE S
KO R U, BEm &M CRIG
VF 23 A RE 72 A A el A (X3 (b)
W@ ABCDE) &4 % Z & T #8iE
A6 T 4 P D JRU) MR A 4 (1] 3 () N
IR % RIRER R SE & L CF
CINLORERERT > FEE
B L7z, 2SR, —FHmhs o
AlciFEm bEo— L rBH T 7%
W, RERITINEAT HAFEOR IR
BIbAREL L7 (K 3(d)),

(4) ASEBREROFHER LD DB %
BB L T\ E TOFEL T
BEE, BllEn-AmEFE Eod N
TOMEYH FICREETE 5 FiE52 B
U1z, BARRICIZ, AREEFHERO 3 K
JeiEH (X4 (a) b iy
FEEED (K4 (b)), EERLEO 2
O 3 Wot—27 Y v REEEECHIH
WRIEREZ Tl 5 2 & T, mhoso
BRI ST S (X4 ()~(e)), =
NHETESLET D K x—=/An%E
(% 4(f)) ZHWTTXTOBRED
BB Ym ETofiiEsHET5 (X
4(g)).

(5) BLAJT IR Z REBNHIICE R RN 5 |

PR A 3D BLI T — 2 2 I CL A
—HOHZRAT 5 FIEZRIEL
oo (4) THA%E L 2 BLRAHEIRN O3

ihaa,
< LT

Front view Side view

(a) (b) (c)

(e)

4 EfERO Buclid B Z 72 AR BR

-110 -170

(b)
(c)

RTOAORAREBERZ VS = L2k - 5 BT m Z BEENAY I TSI 5 20
T 57 2B 7 160 FH] CRARRLS R IGA F RIRE BRI 3 YR ASRE S FHV N (A R B



REFHRDFE LRV RICORENTE DL 010 o 7o, BAEMICIZRZR 28I TR TEN
EREH SRR Z Ch b OIL@BIE S Rk b — By 5 L 012, (AR L THt
BT LI LRy HEBNGTmOBNT — 2 ZfiEa LT <, 2O BEERIRICEMNIT~
S HMEBIEOBREANZ CICHBREE L, £Ohmns 0BT —2 ORANEZRE T 5.,
EWVOMEZRYIRL, KHO—HERORENZG5, K 5()id, ZOFECIVERSN
7B O RGB-D 7 — & T K 5 () FE 2 b DB T — 2 in bR SR TH 5,
AR EF DI 3 WITIAR & AR ORFERA OXHE 2K T, oz, [ 5(b)I2k5
I A WEANZOA T TRE LTZEig 6 R,

LR, BEEMOMRETH 5,

(6) FFRAUIZIE, vR Y b OFHICRE LT IKEE U A T TR H 2 FouoOAHHD 3 IRITA
P/ Lz BIEL. KEB VA TRHAEDAATNRNT A—L 2Bl Fy ) 7 L—a T
ELHODOFHAERR Uiz, WEOEmFEOTZDIZ, 3 WLHITZEM FICFHEARE L, £ 0k
FEI B 2 /RO Z@dRITE T T 2 FEZ Mg L

(1) —J51a0: 5 OB 3 T RBEOFERNLIADRKIZHTZ D D>, b L IFHFEH 2 AT R
(ZEl o RS T D e HET D FikEk REFE MO TER L, Zhicky, Bas
BROBH T — 5 L OFEDOEGZHET HIERS ABANCHEON D, RFTRIZRREERE K
R 72 ERTERIF RO M 2> THET 27 Ve —F 2L 5 2 & TRIE LIHER R ZET
(YR

8) mARy MNEERE 3 KB A FEERADX Yy ) T L —vavk, Sy VT L—vay
R—FRELELET, vRy AV RETAEIERAT L2865 FEORREEIT- T2,



8 8 0 4

Yasuyo Kita, Ichiro Matsuda and Nobuyuki Kita 5
Integration of multiple RGB-D data of a deformed clothing item into its canonical shape 2021
Proceedings of the 16th International Joint Conference on Computer Vision, Imaging and Computer 910-918
Graphics Theory and Applications

DOl
10.5220/0010228209100918
Gabas, A., Kita, Y. & Yoshida, E. 8
Dual edge classifier for robust cloth unfolding 2021
Robomech Journal 15

DOl
10.1186/s40648-021-00202-8
Kita Yasuyo Kita Nobuyuki 5
Virtual Flattening of a Clothing Surface by Integrating Geodesic Distances from Different 2019
Three-dimensional Views
Proceedings of the 14th International Joint Conference on Computer Vision, Imaging and Computer 541-547
Graphics Theory and Applications (VISIGRAPP 2019, VISAPP)

DOl
10.5220/0007410305410547
Yasuyo Kita, Yousuke Goi and Yoshihiro Kawai 1
Robot and 3D-sensor calibration using a planar part of a robot hand 2017
Proceedings of 2017 IEEE-RAS 17th International Conference on Humanoid Robotics (Humanoids) 824-829

DOl
10.1109/HUMANOIDS.2017.8246967




Antonio Gabas and Yasuyo Kita

Physical edge detection in clothing items for robotic manipulation 2017
Proceeding of IEEE-RAS 18th International Conference on Advanced Robotics 524-529
DOl
10.1109/1CAR.2017.8023660
Yasuyo Kita, Nobuyuki Kita Vol. 1
Virtual Flattening of Clothing Item Held in the Air 2016
Proceedings of 23rd International Conference on Pattern Recognition (ICPR) 2771-2776
DOl
10.1109/1CPR.2016.7900055
Nobuyuki Kita vol. 1
Evaluation of the Viewpoint Shift for a Fisheye Lens Based on Stereo Geometry 2016
Proceedings of International Conference on Digital Image Computing: Techniques and 573-577
Applications (DICTA), 2016
DOl
10.1109/DICTA.2016.7797038
Nobuyuki Kita, Yasuyo Kita vol. 6
Reference Plane Based Fisheye Stereo Epipolar Rectification 2017
Proceedings of 12th International Joint Conference on Computer Vision, Imaging and Computer 308-320

Graphics Theory and Applications

DOl
10.5220/0006261003080320




RGB-D

(FIT20

)

2021

https://unit.aist.go.jp/is/mrg/ci/projects.html

H28 Rl
(Ueshiba Toshio)
(20356546) (82626)

H28
(Kita Nobuyuki)
(90356874) (82626)




(Kita Nobuyuki)

H29

R2




