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A Method of Representing Stockings

HIRONORI SAKAGUCHI"" KAZUNORI MIYATA!

This paper proposes a method to represent the features of stockings by means of CG. A stocking has a feature that changes its
structure and texture by stretching. Stockings are one of the essential elements for representing women. The proposed method
represents the structure of a stocking by using a mass-spring model. The stocking model is deformed to fit to a specified foot
model. After the deformation, the method renders an image of stocking from the obtained geometrical structure of a stocking.
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Figure 1 Example of stockings.
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Figure 2 A structure of a stocking.

X 3 fRE L2 (200 %)
Figure 3

Image of a structure of a stocking.
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Figure 4  Process overview.
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Figure 5

Structure of mass-spring model.



Te s Vol.2013-CG-150 No.5

== @dﬁ:‘—‘%/_\
I B 2013/2/18

IPSJ SIG Technical Report

FEEROFETIEL AT > THOMB/NER t ZRET D
ETERITMbDENEND S LI B E 2R L,
HoNZE-oTHERZBREIED 2L THRERTBTISE
5. ZDAT Y T EMY IR Z L TR EOERRTD,
WP . X 8 ITHEOE /%Y 10X10, t & 0.1
WCRE LG AEOFERREO - TH DA, WKETIC
100 27 v TRENPI -T2, £, NWEFRT 2O
WZDOWTIE, HAR— FRBT A vkl ’ﬁbf%ﬁ‘fﬁ)‘m??

W, KO RERMEOHREEMNEL TBE, KEAD
VT w7 AMEDBSROFEEE PRI, K ﬁfﬁ?’éﬁ*iﬁé’
6 HERDODHE AWTHET L. K8 TEF A rrkeR—hozh
Figure 6 Classified mass point. FIUZDNTeld 1 & 10, i3 BI2 02 2% ELT. £OD
FER, BEOTHE LI L THiEAR OE(LEHETE T
WL Z DD, Fo, 9DEHZ, AryFr X

5 WHROEH s S 5 RIS Ko TR B OBRISEV AR BHS.
B OERIINAREEET VDL ST 5 %5 [ 9(a) XML 5 U CHES T, [ O(b)LRE T 11 b &
HTDHZETITH. AFETIT 2EEONZFELTEY, TWB. MEHF I L DI OEITEE A 1 ARD %A
12 HEAMIERT XN THS. BN TNDTEDICAE LS, ZOLD RENHAFET
HHL TR b'fiff)é
) X: — X
F'"M9 = (- |x; — le)ﬁ_xj| M

ZONFT2oOE 4, j OMIZE ITHY, xITFDE
B SWITIERE, | IANROEREEERT. o T REEK _ ; R
f%é._@ﬁ_ibnz®§%§k2owgﬁﬁ@ﬁm . R
DTG U VE A ND 5. VN €=k
WIZ22BOHE LTRUIRT HERFRET . \ / A

Fconnectlon =, |FSPng Xi — X% %) —r— roe €— YR—Fk

i — x| 8 i H LR

Tl =)z

Figure 8 Stitch transformation.
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Figure 7 Yarn connection. Figure 9  Difference of Stitch transformation.
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Figure 10 Mass-spring cylinder model.
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Figure 11  Stretching a mass-spring model.
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Figure 12 Fitting mass-spring model to target shape.
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Figure 15  Avoiding penetration.

(© 2013 Information Processing Society of Japan

Vol.2013-CG-150 No.5
2013/2/18

7. LYEYDYT

NIBERDOT—ENHA Ny X 7 E2HET 572012
X, RPFETDHMNELFETLILNERS D, Btz ik
ELTIE, X 14 1R & D IS SRR+ & 4 SER & 2
OFEFEWET 2 FENRETONE. LM LI OFETHE
FHAROEBESCHELAER SN TR LY, WAB MBIk
STVWDHEDTIIEBY DS SN TLEY. ZHEx LT,
S 2 xS T B8 ORI E 2 HET 2 2 LN TE
NiE, RARORMEEZ KBS T L Z Y v VN ERE L 72
5.

B 16 (T4 DTG A FHH T 5 HFIEERLTVWD. 20D
FETEHRBIRICARESAR 74 v T 47 &8T5 &
WA RIHEDTE, RERHOTEDSEEY TV 7 HE LT,
FORIIIIET HAOMBEHETD. 3, Hr7 )
THRNGZ N5 L, ZORMAICFET D SFEREHRR
T5., 0%, "FEAFREEZEISVY A EBETS.
ZOVY U EIIEBICHRE LI 28D, SRERO
AR E TS, FRIIAREROMD T OB R %R
L Ll —h VLT S . 2w — kLR xy EE A
RROEmMIZEITTHY, BRmEOV T 7 [T
$LUT, xy DIEZ BT 22T TH o7 U v 7 EHak B
GTETLINENEHETE S, R ECHEETLZHEIEHO
REV zDEERD, ROMENHHTE 5.

A
» 55—

\) >

X 16 SRALEOFH

Figure 16 Compute yarn location.
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Figure 17 Example of rendered image.
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Figure 18 Density of stitch.
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