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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number Not Yet known
Filing Date Herewith
Hohyun LEE

First Named Inventor

Title METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF
TWO-DIMENSIONAL PATTERN CORRESPONDING TO
THREE-DIMENSIONAL VIRTUAL CLOTHING

Art Unit Not yet assigned

Examiner Name Not yet assigned

Attorney Docket Number |36360-47164/US

SIGNATURE of Applicant or Patent Practitioner

Signature /DOhyU n Ah n/ Date (Optional)

Name Dohyun Ahn Registration 63,237

Number

Title (if Applicant is a Attorney for App“cant
juristic entity)

Applicant Name (if Applicant is a juristic entity) C LO VI rtu al Fas h | O n I nC ]

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

I:l *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Boc Cade: PA..

o e A PUOMAABRE {07-13)
Document Description: Power of Attorney Approved far wse thiough C3/31/2021. OMB 08810035

U8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERGE
Unider the Papsiwark Reduction Act of 1885, ne porssns arg reguires to respaid o a coflectian of infarmation unless it displays # vaiid TIMES aontral number

POWER OF ATTORNEY BY APPLICANT

I hereby revoke ali previous powers of atfornay given in the applicstion identified in-githar the attached fransmittal letter or
the boxes below.

Application Number Filing Date

(Note: The baves above may be lefl blank if information is providad on form PT@A]N&_EA&)

Fhereby appoint the Patent Practiioner(s) associated with the following Customer Number as my/our atlomeyis) or agent(s), and
to transact afl business inthe United Slates Patent and Trademark Office connectad therewith for the application raferenced in
the attached transmittal letter (form PTO/AIABZA) or identified above: | )

500?58

OR -

[:] Fhereby appoint Practitioner{s) named in the atiachad list (form FTO/AIAS2C) as mrvour attorney(s) or ggeni(s), and to transact
all business in the United States Patent and Trademark Office connectad therewith for the patent application referenced in the
attached transmittal lettor (form PTOAIAEZA) or identified above. (Nole: Complete form PTO/AIAER0.)

Please racognize or change the correspondence address Tor the appiiﬁation idantified in the attached transmiital
tefter or the boxes sbhove to: -

The addreas associated with the above-mentioned Customaer Number
 OR

D The address associated with Customer Number:
OR

m Fiern or
Individuad Name

Addrass

Ciy | State i {zp |
Gountry o e
Telephona PEmait ]

Lam the Applicant (if the Applicant is & juristic sntity, list the Applicant name i the box):

CLO Virtual Fashion Inc.

[:J ventor or Jolint inventor (Bde not required below)

Legal Representative of a Deceased or Lagally Incapacitated nvantor {titte not required bielow}
Assignee o Person to Whom the: Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic antity)

E:] Persan Who Otharwise Shows Sufficient Propristary iriterest (e.g., & petition under 37 CFR 1.48(b)(3) was granted in the
application or is concurrently being filed with this document) (provide signer's Ble if applicant is a jutistic enfity)

SIGNATURE of Applicant for Patend

Signature pasat S

§ /’ | Date (optiona) | 2t Febyuagsw o020
Natne é’@ o 0 h L
Title OCO

NOTE: Sigasturs - This form must be signed by the applicant in accordance with 37 OFR 1,32, See 37 CFR 1.4 for signature requirements
and certifications. i roore than vne applicant, use mulliple forms.

E}Total of forms are submitted, '
e

This coflactinn of infarmation is required by 37 CFR-TAZT, 132, and 1,33, The information i requived to obisin-or retain a banelt by the public.which Is 1o fiie (and by this
USPTQ o pracess) an appiication. Confldantiafity s govessed by 35 U842, 122 and 37 CFR1.11 and 1.1, This cullection is esthvated o take 3 minutes 1o cormplete,
including gathering, pesparing. and submiing the conipleted application furm o the USRT. Time will vary dependisg upon the indviduat Sase. Any comments un the amourit
of time you requirs to complete this form andlor suggestions far rediing this burden, should be senttc the Chief information Officer, WS, Patent and Trademark Office, W8,
Rapastment of Cammercs, L% Box 1450, Albkandhia, VA 22313-145D, DO NOT SENDHFEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissionar
for Patents, PO, Box 1450, Alexandria, VA 223131450,

i you need assistance in comploting the form; calf T-800PTOGTEN and select option 2.




COMBINED BECLARATHIN AND ASSBIGNMENT

For :g;ood angd valaabde consideration, the regeipt of which ishereby ac i\w\&if‘; et the porsands}
named below (i o g5 TINVENTOR” whether singular or plurali h s aasigned, and
wranafervad and des ey sell, assign, and tramafer to CLO Viviast B s\iufm an.a
corporation of the R»gmm« 0{ Koven, having @ place of basinesy ¢t P74, Dosan-daoro Rl
(3 QM- Seoul, Repibdic of Korea, 0603% ("ARSIGNEE™), foritself and s successors,
rees, and astignees, te following:

3
P

L The erttre weonldwsde vighy, fitle, and interastin all inventions aud oy REvEents
SLERECT MATTER™ that ave disehoed 1 the & dng provisional or non-provison:
Hoatbn(s), incleding those filed under 3 ST, design applications fited m‘:u:ia.r
Lo§ 171, Registered Compuwity -kwfm‘. ket mwﬂsi&‘z;nm fons filed m,on‘ g 1o i%}e
Pagont Cae}pez atiog Treaty (PO, LS, national i?m»s: apphications Hied under 33
national or regional apphications Hied iy other kﬂiiﬂiifﬁ; throughont the woeld, § nd any gkztarsis
fasuing thewon CPATENT RIGHTR™:

. csa*.,xittﬁsd. “MIETE AND AFPARATUS FOR
CDHMENBIONAL BATTERN

gi#n AL VIRFUAL CLOTHING filad on

. wimi slabims priocity 1o Bepablic of Forex Pateyt Application
Now I 2812-8 101363 filed on Avgest 18 23153 and clatms prionity 10 Bepabho of Kores
Patent Spplivation Mo, 18- 228-8104206, flad on Sugust 19, 2020,

2, Theentire worldwide right, title, amd rdorsst 1o and &

(1) the PATERT RIGHTS, inclading aoy vizdtt of pricrity: (b} agy provisionall divistona,
bon, sabstitate, repewal, retssue; and other relited appi\a\i?scm theveto which have been
'Ma frethe Uhtited Statet or clsewhere  the workd; (o) any daems which iy he
capphivations sed forth b 0 sud b} abovey sad (ditbe i
& past 1o frmgement of apgsiican
wgethor with sl nighiy Lo recover dasnag ment Of provixtigel

sue 0 s own
uing thers

roralt of an
e S dndringe

INVENTOR agrees that ASBIGNE
MATTER G ASSIGNEN sy owno e,

Foamiay apply o and recoive petents Sor SUIRIBOT

IMNVERTOR agress o do the following, wherorogquested, snd without frther
L‘-or*%ide;*auon fvoder ‘u SHITY b iE ¢ Ltfent of tim '\\mgmmzzt *_i Feneeate alt oz

r..;

LY

xcctm m "s.‘}n\:fw & ihw rwhm i;af:‘s and infere &‘Iﬁ. hvi S th
sh knvewry faets relating to the SURIECT MAT ‘i%?R' and {3} genervally do all lawd
shadl consider c:(’szrahf for securing. maaining, and enforcing w
a‘i'm; o the SUR MATTER and for vesting in ARSIGNEE ;
i TOR further sgreve o provide any suecassor,
with the berefis and aesistante provided fo

bia to fully
21 commuaricaie ¥

Foma,

EE

) 'i g;i i&.“gh&iﬁ.‘{i{wiﬁ\\. Oi ASSHR
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MEHONAL PATTERN COR
LOTH

L DIME
VIRTY

INVENTOR roprosents that INVENTOR has the rights, titlag and fideresis 1o convey as
set fortl hereln, and covenantywith ASKIGNEE that the DIVEMNTOR bas sot vrade s el not
hereafier make any sssignvnent, grant, morigage, Teense, protheragreoment affociing the righs,

titles, and inderests herein conveved.

INVEMNTOR grands the attomey of 1o wni ma .‘so we o insert oo thas £
further idomtifiontion that may bo ne
Ulntted Stales Patont mrd Tradenwek O

This Asstgsnent vy be executed fivons e more couderpants, sach of which shall be
déomed an origgnal and all of which way be taken togetheras one v ¢ s Assigonwnt

PECLARATRIN

By signing below, INVENTOR finther atfests to the following:

o The APPLICATION was made'or sulfenizad 10 be mude by IRV

= INVENTOR believes that INVENTOR i the ovigind inventor or an ougival jont
freanien <_'sf, g claimed ipvendion i the APPLICATION,

W"\f”ii’:‘s’é"i\“"bfi herely acknowledges that any wiliful false matement made o this
declaration ix punishable under T US
VOSRES, 8 i}uth,

t I by fine or imprisciment of wet wore than fiee (8

.

ot

Ry
i I Y
Drate 6 38 ﬁﬁgmtoé’.r J‘DJ v
{Reguired} Hohyu d
\’.'-’/a i »",‘ §
P & T o ¥ ';? (9
Date: 8 Pepromee 2OLT o
{Regaired} Yept Kim



PTO/AIA/ 4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 36360-47164/US

Application Data Sheet 37 CFR 1.76 —
Application Number

METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-DIMENSIONAL PATTERN

Title of Invention | - pRFSPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System {EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [7] Jrobyun | | EE e
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
city |Feoul J|country of Residence i kKR |

Mailing Address of Inventor:

Address 1 7-4, Dosan-daero 8-gil, Gangnam-gu
Address 2
City | Feoul | State/Province ‘ ‘
Postal Code ‘ |06039 ‘ Countryi ‘ ‘KR
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
L[] Jei | KIM e
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service
City [peoul ||country of Residence i Kr |

Mailing Address of Inventor:

Address 1 7-4, Dosan-daero 8-gil, Gangnam-gu

Address 2

City | Feoul I State/Province ‘ ‘
Postal Code ‘ |06039 ‘ Country i ‘ ‘KR

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

EFS Web 2.2.13



PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 36360-47164/US

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-DIMENSIONAL PATTERN
CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number D0758

Email Address ptoc@fenwick com | | AddEmail | |Remove Email

Application Information:

Title of the Invention ATTERN CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

Attorney Docket Number| 36360-47164/US Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter tility -
Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Informaticn”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
1
Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[] Request Early Publication (Fee reguired at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ¢ Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 10758

EFS Web 2.2.13




PTO/AIA/ 4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

L Attorney Docket Number | 36360-47164/US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-DIMENSIONAL PATTERN
CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.8.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the *Application Number” field blank.

Prior Application Status -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

v

Additional Domestic Benefit/National Stage Data may be generated within this form Add
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
[10-2019-0101363 KR po19-08-19 985F
Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Coclei (if applicable)
[10-2020-0104206 kr po20-08-19 D84A
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 186, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13



PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 36360-47164/US

Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-DIMENSIONAL PATTERN
CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

Title of Invention

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below)} and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO), the World Intellectual Property Organization (WIPQO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersignhed hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign |IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.13



PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 36360-47164/US

Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-DIMENSIONAL PATTERN

Title of Invention | - pRFSPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor {(or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 US.C 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | b~ 5 virtyal Fashion Inc.

Mailing Address Information For Applicant:

Address 1 74, Dosan-daero 8-gil, Gangnam-gu

Address 2

City Seoul State/Province

Countnﬂ | KR Postal Code 06039
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

EFS Web 2.2.13



PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

L Attorney Docket Number | 36360-47164/US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-DIMENSIONAL PATTERN
CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

. | u

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number ‘ Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
. Add
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is hot checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all jeoint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/Dohyun Ahn/ Date (YYYY-MM-DD)| [2020-09-21
First Name Pohyun Last Name | }Ahn Registration Number 3,237
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.13
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

L Attorney Docket Number | 36360-47164/US
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-DIMENSIONAL PATTERN
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METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-
DIMENSIONAL PATTERN CORRESPONDING TO THREE-DIMENSIONAL

VIRTUAL CLOTHING

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of Republic of Korea Patent Application No. 10-
2019-0101363 filed on August 19, 2019, and Republic of Korea Patent Application No. 10-
2020-0104206 filed on August 19, 2020, the entire disclosures of which are incorporated
herein by reference for all purposes.

BACKGROUND

1. Field of the Invention
[0002] One or more example embodiments relate to a method and apparatus for measuring
a measurement of a two-dimensional (2D) pattern corresponding to three-dimensional (3D)
virtual clothing.
2. Description of the Related Art
[0003] Clothes appear in three dimensions when worn on a person's body, but they are
more in two dimensions because they are actually a combination of pieces of fabric cut
according to a two-dimensional (2D) pattern. Because fabric which is a material for clothes
is flexible, it may be varied in appearance from moment to moment according to a body
shape or motion of a person who wears it. For example, clothes worn on a body may slip
down or become wrinkled and folded by gravity, the wind, or collisions with the body.
[0004] There may be some cases that need to measure a length between two points of three-
dimensional (3D) virtual clothing. However, measuring an accurate length may not be easy
for various reasons. For example, when measuring a distance or length between two points

from simulated 3D virtual clothing, it may not be easy to measure an accurate length of
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source fabric because polygons of a mesh forming the virtual clothing are affected by gravity
with material and physical laws of the source fabric being applied and are thus stretched to
some extent.
[0005] The above description has been possessed or acquired by the inventor(s) in the
course of conceiving the present disclosure and is not necessarily an art publicly known
before the present application is filed.

SUMMARY
[0006] As aspect provides a method and apparatus that measures a length of two desired
points by measuring a length on a two-dimensional (2D) pattern corresponding to three-
dimensional (3D) virtual clothing or in a space in which the 2D pattern is displayed, instead
of measuring a length between two points in the 3D virtual clothing.
[0007] Another aspect provides a method and apparatus that changes a length of a line
segment between two points on a 2D pattern based on a strain rate of the 2D pattern and
measures the changed length of the line segment between the two points, without a need to
reset two points from which a length therebetween is to be measured from a changed 2D
pattern.
[0008] Still another aspect provides a method and apparatus that readily measures various
measurements including, for example, a length of a line segment inside a 2D pattern in a
space in which the 2D pattern is displayed, a length of a line segment outside the 2D pattern
in the space, and a length of a line segment stretched to the 2D pattern from a remaining area
in the space from which the 2D pattern is excluded.
[0009] According to an aspect, there is provided a method of measuring a measurement of a
two-dimensional (2D) pattern, the method including receiving, as an input, a plurality of
points in a space in which a 2D pattern of clothing is displayed, determining an attribute of an

area in which the points are included in the space, measuring a length of a line segment using
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the points based on the determined attribute of the area, and outputting the length of the line
segment.

[0010] The determining of the attribute of the area may include determining the attribute of
the area in which the points are included based on a data structure corresponding to each of
the points.

[0011] The data structure corresponding to each of the points may include, in the form of a
link, information associated with at least one of a pattern piece in which each of the points is
positioned, a line in a pattern piece on which each of the points is positioned, or a point on a
line in a pattern piece.

[0012] The attribute of the area may include at least one of a first attribute indicating that
an area in which points are included corresponds to a same pattern piece of the 2D pattern, a
second attribute indicating that an area in which points are included corresponds to a first
pattern piece and a second pattern piece different from each other in the 2D pattern, a third
attribute indicating that an area in which a start point and an end point among the points are
included corresponds to an outer arc of a same pattern piece of the 2D pattern, a fourth
attribute indicating that an area in which one of a start point and an end point among the
points is included corresponds to a pattern piece of the 2D pattern and an area in which the
other one of the start point and the end point is included corresponds to a remaining area in
the space from which the 2D pattern is excluded, or a fifth attribute indicating that an area in
which points are included corresponds to the remaining area in the space from the 2D pattern
is excluded.

[0013] In response to the attribute of the area being determined to be the first attribute, the
measuring of the length of the line segment may include measuring a first length of a first
line segment connecting a start point and an end point that are input in the same pattern piece

among the points, and setting the first length to be the length of the line segment.
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[0014] In response to the attribute of the area being determined to be the second attribute,
the measuring of the length of the line segment may include measuring a second length of a
second line segment connecting a start point input in the first pattern piece and an end point
input in the second pattern piece among the points, measuring a third length by subtracting,
from the second length, a length of a connection line connecting a first intersection point at
which the second line segment crosses a first outer line of the first pattern piece and a second
intersection point at which the second line segment crosses a second outer line of the second
pattern piece, and setting the third length to be the length of the line segment.

[0015] The method may further include receiving, as an input, a changed position of one of
a start point and an end point among the points. The measuring of the length of the line
segment may include measuring the length of the line segment based on the changed position
of the one point.

[0016] In response to the attribute of the area being determined to be the third attribute, the
measuring of the length of the line segment may include measuring respective lengths of a
third line segment and a fourth line segment that extend from the start point and the end
point, respectively, and are perpendicular to each other, calculating a length of the outer arc
based on the lengths of the third line segment and the fourth line segment, and setting the
length of the outer arc to be the length of the line segment.

[0017] In response to the attribute of the area being determined to be the fourth attribute,
the measuring of the length of the line segment may include measuring a length of an inner
line connecting a point included in a pattern piece among the points and an intersection point
crossing an outer line of the pattern piece, measuring a length of an outer line connecting the
intersection point and a point included in the remaining area among the points, and setting, to
be the length of the line segment, at least one of the length of the inner line, the length of the

outer line, or a sum of the length of the inner line and the length of the outer line.
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[0018] In response to the attribute of the area being determined to be the fifth attribute, the
measuring of the length of the line segment may include measuring a fifth length of a fifth
line segment connecting a start point and an end point among the points input in the
remaining area, and setting the fifth length to be the length of the line segment.

[0019] The method may further include receiving, as an input, a strain rate of the 2D
pattern, and deforming the length of the line segment based on the strain rate of the 2D
pattern.

[0020] The receiving of the points may include setting, as a start point, a first point input
along a preset first input pattern among the points, setting, as at least one intermediate point,
at least one second point input along a preset second input pattern after setting the start point
among the points, and setting, as an end point, a third point input along the second input
pattern after setting the start point or the intermediate point among the points.

[0021] The 2D pattern may be modeled with a mesh including a plurality of polygons.
Among the points, at least one point input in an inside of the 2D pattern and on an outer line
of the 2D pattern may be mapped to the polygons.

[0022] The 2D pattern may be modeled with a mesh including a plurality of polygons.
Among points, at least one point input in the remaining area in the space from which the 2D
pattern is excluded may be defined by a relative position with respect to the 2D pattern.
[0023] A non-transitory computer-readable storage medium storing instructions that, when
executed by a processor, cause the processor to perform the method of claim 1.

[0024] A computer program embodied on a non-transitory computer-readable medium may
be configured to control a processor to perform the method of measuring a measurement of a
2D pattern in conjunction with hardware.

[0025] According to another aspect, there is provided an apparatus for measuring a

measurement of a 2D pattern, the apparatus including a user interface (UI) configured to
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receive, as an input, a plurality of points in a space in which a 2D pattern of clothing is
displayed, a processor configured to determine an attribute of an area in which the points are
included in the space and measure a length of a line segment using the points based on the
determined attribute of the area, and an output device configured to output the length of the
line segment.

[0026] The processor may determine the attribute of the area based on a data structure
corresponding to each of the points.

[0027] The attribute of the area may include at least one of a first attribute indicating that
an area in which points are included corresponds to a same pattern piece of the 2D pattern, a
second attribute indicating that an area in which points are included corresponds to a first
pattern piece and a second pattern piece different from each other in the 2D pattern, a third
attribute indicating that an area in which a start point and an end point among the points are
included corresponds to an outer arc of a same pattern piece of the 2D pattern, a fourth
attribute indicating that an area in which one of a start point and an end point among the
points is included corresponds to a pattern piece of the 2D pattern and an area in which the
other one of the start point and the end point is included corresponds to a remaining area in
the space from which the 2D pattern is excluded, or a fifth attribute indicating that an area in
which points are included corresponds to the remaining area in the space from the 2D pattern
is excluded.

[0028] The processor may measure a second length of a second line segment connecting a
start point input in the first pattern piece and an end point input in the second pattern piece,
measure a third length by subtracting, from the second length, a connection line connecting a
first intersection point at which the second line segment crosses a first outer line of the first

pattern piece and a second intersection point at which the second line segment crosses a

22



second outer line of the second pattern piece, and set the third length to be the length of the
line segment.
[0029] The processor may measure respective lengths of a third line segment and a fourth
line segment that extend from the start point and the end point, respectively, and are
perpendicular to each other, calculate a length of the outer arc based on the lengths of the
third line segment and the fourth line segment, and set the length of the outer arc to be the
length of the line segment.
[0030] Additional aspects of embodiments will be set forth in part in the description which
follows and, in part, will be apparent from the description, or may be learned by practice of
the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0031] These and/or other aspects, features, and advantages of the invention will become
apparent and more readily appreciated from the following description of example
embodiments, taken in conjunction with the accompanying drawings of which:
[0032] FIG. 1 is a flowchart illustrating an example of a method of measuring a
measurement of a two-dimensional (2D) pattern according to an example embodiment;
[0033] FIGS. 2A and 2B illustrate examples of receiving a plurality of points in a space in
which a 2D pattern is displayed according to an example embodiment;
[0034] FIG. 3 illustrates an example of a screen of a user interface (UI) displaying a list of
measurements measured in various areas of a 2D pattern according to an example
embodiment;
[0035] FIG. 4 illustrates an example of measuring a length of a line segment in a case in
which an attribute of an area is a second attribute according to an example embodiment;
[0036] FIGS. 5A and 5B illustrate an example of measuring a length of a line segment in a

case in which one point in an area of a second attribute is moved according to an example
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embodiment;
[0037] FIG. 6 illustrates an example of measuring a length of a line segment in a case in
which an attribute of an area is a third attribute according to an example embodiment; and
[0038] FIG. 7 is a block diagram illustrating an example of an apparatus for measuring a
measurement of a 2D pattern according to an example embodiment.

DETAILED DESCRIPTION
[0039] Hereinafter, embodiments are described in detail with reference to the
accompanying drawings. With respect to the descriptions of the drawings, like reference
numerals refer to like elements. Various modifications are possible in various embodiments
described below. Embodiments described below are not intended to be limited to the
implementation forms, and it is understood that it should include all modifications,
equivalents, and/or alternatives according to various embodiments.
[0040] The terminology used herein is for the purpose of describing particular examples
only and is not intended to limit the example embodiments. As used herein, the singular
forms "a", "an", and "the" are intended to include the plural forms as well, unless the context
clearly indicates otherwise. It will be further understood that the terms
"comprises/comprising" and/or "includes/including”" when used herein, specify the presence
of stated features, integers, steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other features, integers, steps, operations,
elements, components and/or groups thereof.
[0041] Unless otherwise defined herein, all the terms used herein, which include technical
or scientific terms, may have the same meaning that is generally understood by a person
skilled in the art. It will be further understood that terms, which are defined in a dictionary
and commonly used, should also be interpreted as is customary in the relevant related art and

not in an idealized or overly formal detect unless expressly so defined herein in various
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embodiments of the inventive concept.

[0042] Furthermore, in describing example embodiments with reference to the
accompanying drawings, the same reference denotations are assigned to the same elements
without regard to the drawing denotations, a duplicated description thereof will be omitted.
When it is determined that a detailed description of the related well-known technology
unnecessarily blurs the gist of embodiments in describing embodiments, a detailed
description thereof will be omitted.

[0043] In addition, terms such as first, second, A, B, (a), (b), and the like may be used
herein to describe components. Each of these terminologies is not used to define an
essence, order or sequence of a corresponding component but used merely to distinguish the
corresponding component from other component(s). It should be noted that if it is described
in the specification that one component is "connected", "coupled", or "joined" to another
component, a third component may be "connected", "coupled”, and "joined" between the first
and second components, although the first component may be directly connected, coupled or
joined to the second component.

[0044] The same name may be used to describe an element included in the examples
described above and an element having a common function. Unless otherwise mentioned,
the descriptions of the examples may be applicable to the following examples, and thus
duplicated and redundant descriptions will be omitted for conciseness.

[0045] FIG. 1 is a flowchart illustrating an example of a method of measuring a
measurement of a two-dimensional (2D) pattern according to an example embodiment.
Referring to FIG. 1, in operation 110, an apparatus for measuring a measurement of a 2D
pattern (hereinafter simply "measuring apparatus") receives a plurality of points in a space in
which a 2D pattern of clothing is displayed. The clothing described herein may be, for

example, three-dimensional (3D) virtual clothing corresponding to the 2D pattern. The 2D
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pattern described herein may be a pattern on a 2D plane that is virtually produced virtually by
a computer program. The 2D pattern may be, for example, a clothing pattern used to
produce clothing a user desires to drape around or over a 3D avatar. The 2D pattern may
include pieces (or hereinafter "pattern pieces") corresponding to body parts of the 3D avatar,
for example, arms (e.g., sleeves), torso (front and back), neck, and legs. In addition, the
term "drape" or "draping" described herein may be construed as a process of putting 3D
clothing on a 3D avatar by combing a 2D pattern or 2D pattern pieces by a computer
program.

[0046] The 2D pattern may be modeled with a mesh including a plurality of polygons, for
example, triangles, to simulate the 3D virtual clothing. For example, three vertices of a
triangle may be point masses having mass, and sides of the triangle may be represented as
springs having elasticity which connects the point masses. Thus, the 2D pattern may be
modeled by a mass-spring model, for example. The springs may have respective resistance
values against, for example, stretch, shear, and bending, depending on a material property of
fabricused. Each vertex may move according to the action of an external force such as
gravity, and the action of an internal force such as stretch, shear, and bending. When a force
being applied to each vertex is obtained by calculating the external force and the internal
force, a speed of displacement and motion of each vertex may be obtained. In addition, a
motion of the virtual clothing may be simulated through a motion of vertices of a polygon in
each time step. By draping a 2D virtual clothing pattern formed with a mesh over a 3D
avatar, it is possible to embody 3D virtual clothing that looks natural based on the laws of
physics.

[0047] The 2D pattern may be modeled with a mesh including a plurality of polygons, and
at least one point input in an inside of the 2D pattern and on an outer line of the 2D pattern

among the plurality of points may be mapped to the plurality of polygons. In addition, at
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least one point input in a remaining area in the space from which the 2D pattern is excluded
among the points may be defined by a relative position with respect to the 2D pattern.

[0048] For example, in operation 110, the measuring apparatus may receive a plurality of
points to measure a measurement or a length in the space through a screen of a user interface
(UI). Hereinafter, how the measuring apparatus receives a plurality of points to measure a
measurement will be described in detail with reference to FIG. 2.

[0049] In operation 120, the measuring apparatus determines an attribute of an area in the
space in which the points are included. The area in which the points are included may be,
for example, an inside of the 2D pattern, an outside of the 2D pattern, or an area stretched
between the inside and the outside of the 2D pattern.

[0050] For example, in operation 120, the measuring apparatus may determine the attribute
of the area in which the points are included based on a data structure corresponding to each of
the points. The data structure corresponding to each of the points may include link-type
information associated with at least one of a pattern piece in which each of the points is
positioned, a line in a pattern piece in which each of the points is positioned, or a point on a
line of a pattern piece. The data structure corresponding to each of the points may store
information corresponding to each of the points in the form of a linked list, a tree, or a table,
for example. The information corresponding to each of the points may include, for
example, identification information of a pattern piece in which each of the points is
positioned, identification of a line in a pattern piece in which each of the points is positioned,
a coordinate of a point on a line of a pattern piece, and the like. However, the information is
not limited to the foregoing examples.

[0051] The attribute of the area may include, for example, a first attribute indicating that an
area in which points are included corresponds to a same pattern piece of the 2D pattern, a

second attribute indicating that an area in which points are included corresponds to a first
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pattern piece and a second pattern piece that are different from each other in the 2D pattem, a
third attribute indicating that an area in which a start point and an end point among the points
are included corresponds to an outer arc of a same pattern piece of the 2D pattern, a fourth
attribute indicating that an area in which one of a start point and an end point among the
points is included corresponds to a pattern piece of the 2D pattern and an area in which the
other one of the start point and the end point is included corresponds to a remaining area in
the space from which the 2D pattern is excluded, and a fifth attribute indicating that an area
in which points are included corresponds to the remaining area in the space from which the
2D pattern is excluded.

[0052] For example, a user may input two points, for example, a point A and a point B. In
this example, the measuring apparatus may identify that the point A is on a second line of a
third pattern piece and its coordinate is (25, 43), based on a data structure corresponding to
each of the points A and B. In addition, the measuring apparatus may identify that the point
B is adjacent to a first line of a second pattern piece and its coordinate is (02, 40), based on
the data structure corresponding to each of the points A and B. The measuring apparatus
may determine that areas to which the two points A and B belong correspond to different
pattern pieces based on the data structure corresponding to each of the two points A and B.
The measuring apparatus may then determine that an attribute of the areas to which the two
points A and B belong is the second attribute.

[0053] Depending on examples, the data structure corresponding to each of the points may
further include information as to whether a line of a pattern piece in which each of the points
is positioned corresponds to an outer arc.

[0054] For example, a user may input two points, for example, a point F and a point G. In
this example, the measuring apparatus may identify that the point F is on a first line

corresponding to an outer arc of a second pattern piece of the 2D pattern and the point G is
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also on the first line corresponding to the outer arc of the second pattern piece, based on a
data structure corresponding to each of the points F and G. The measuring apparatus may
then determine that an attribute of an area to which the two points F and G belong is the third
attribute.

[0055] For example, a user may input three points, for example, a point C, a point D, and a
point E. In this example, the measuring apparatus may identify that the points C and D are
in a first pattern piece of the 2D pattern and the point E is in the remaining area from which
the 2D pattern is excluded, based on a data structure corresponding to each of the points C, D,
and E. The measuring apparatus may then determine that an attribute of areas to which the
three points C, D, and E belong is the fourth attribute.

[0056] As described above, the measuring apparatus may determine the attribute of the area
to which the points belong based on information identified from the data structure stored
corresponding to each of the points.

[0057] In operation 130, the measuring apparatus measures a length of a line segment using
the points based on the attribute of the area determined in operation 120.

[0058] For example, when the attribute of the area is determined to be the first attribute, the
measuring apparatus may measure a first length of a first line segment that connects a start
point and an end point input in the same pattern piece among the points. The measuring
apparatus may set the first length to be the length of the line segment.

[0059] For example, when the attribute of the area is determined to be the second attribute,
the measuring apparatus may measure a second length of a second line segment that connects
a start point input in a first pattern piece and an end point input in a second pattern piece. In
this example, the measuring apparatus may measure a third length by subtracting, from the
second length, a length of a connection line that connects a first intersection point at which

the second line segment crosses a first outer line of the first pattern piece and a second
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intersection point at which the second line segment crosses a second outer line of the second
pattern piece. The measuring apparatus may then set the third length to be the length of the
line segment. Hereinafter, how a length of a line segment is measured as described in
operation 130 in a case in which an attribute of an area is determined to be the second
attribute will be described in detail with reference to FIGS. 4 and SA.

[0060] For example, when the attribute of the area is determined to be the third attribute,
the measuring apparatus may measure respective lengths of a third line segment and a fourth
line segment that extend from the start point and the end point, respectively, and are
perpendicular to each other. In this example, the measuring apparatus may calculate a
length of the outer arc based on the lengths of the third line segment and the fourth line
segment. The measuring apparatus may then set the length of the outer arc to be the length
of the line segment. Hereinafter, how a length of a line segment is measured as described in
operation 130 in a case in which an attribute of an area is determined to be the third attribute
will be described in detail with reference to FIG. 6.

[0061] For example, when the attribute of the area is determined to be the fourth attribute,
the measuring apparatus may measure a length of an inner line that connects a pointin a
pattern piece among the points to an intersection point crossing an outer line of the pattern
piece. In addition, the measuring apparatus may measure a length of an outer line that
connects the intersection point to a point in the remaining area among the points. The
measuring apparatus may then set, to be the length of the line segment, at least one of the
length of the inner line, the length of the outer line, or a sum of the length of the inner line
and the length of the outer line.

[0062] Alternatively, for example, when the attribute of the area is determined to be the

fifth attribute, the measuring apparatus may measure a fifth length of a fifth line segment that
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connects a start point and an end point among points input in the remaining area. The
measuring apparatus may then set the fifth length to be the length of the line segment.

[0063] In operation 140, the measuring apparatus outputs the length of the line segment
measured in operation 130. For example, the measuring apparatus may output, onto a
screen of a display, a length of a line segment based on a plurality of points in a 2D pattern
corresponding to draped simulated 3D clothing. Depending on examples, the measuring
apparatus may be a 2D pattern output device configured to output a 2D pattern forming 3D
clothing into a separate output material, such as, for example, paper and fabric. Insuch a
case, the measuring apparatus may output, onto the 2D pattern, the length of the line segment
that is based on the points.

[0064] FIGS. 2A and 2B illustrate examples of receiving a plurality of points in a space in
which a 2D pattern is displayed according to an example embodiment. Hereinafter, how a
plurality of points is input in a plurality of pattern pieces of a 2D pattern in a space in which
the 2D pattern is displayed as shown in a screen 210 will be described in detail by referring to
screens 210, 230, 250, and 270 illustrated in FIGS. 2A and 2B.

[0065] 3D virtual clothing may be formed with a 2D pattern including a plurality pattern
pieces in layers. Thus, it may be effective to arrange the pattern pieces not to overlap one
another to perform an altering or editing task on at least one of the pattern pieces in a space in
which the 2D pattern is displayed. However, in such a case, a gap between the pattern
pieces may need to be considered, and thus it may not be easy to intuitively measure a
distance between two points in different pattern pieces. In addition, when measuring a
length between two points in different pattern pieces and then altering or editing a
corresponding pattern piece, it may be inconvenient to reset the two points to measure a

distance in the altered or edited pattern piece. In other cases, it may need to measure
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measurements in various areas by measuring a length between two points inside a pattern
piece or outside a pattern piece, as needed.

[0066] According to an example, a user may select an element included in a 2D pattern
from which a distance and/or length is desired to be measured, for example, pattern pieces of
the 2D pattern. When the pattern pieces selected by the user are retrieved onto a screen, the
user may select points from which a length or distance therebetween is desired to be
measured in the pattern pieces displayed on the screen. In such an example, a method of
measuring a measurement of a 2D pattern described herein may also be applied to a case in
which two points inside a pattern piece are selected or a case in which a pattern piece is
altered.

[0067] Hereinafter, a process of measuring a measurement in a space in which a 2D pattern
corresponding to 3D clothing is displayed after the 2D pattern is selected by a user will be
described in detail.

[0068] For example, when a 2D pattemn is selected as shown in the screen 210 in FIG. 2A, a
user may select a UI 215 for measuring a measurement that is displayed at an upper right end
of the screen 210 and select points at desired positions in a space in which the 2D pattern
and/or pattern pieces of the 2D pattern are displayed, and thus measure a measurement
between the selected points. In this example, a measuring tape may be displayed between
the selected points, and a distance or length may be displayed along with the measuring tape.
[0069] The UI 215 for measuring a measurement may be selected through a sub-menu of a
path from the 2D pattern — measuring tape — measuring tape on a main menu, or be
selected through an intuitive UI such as an icon in the form of a measuring tape displayed on
a 2D toolbar.

[0070] After the UI 215 is selected, the measuring tape for measuring a measurement may

be generated in the space in which 2D pattern of the clothing is displayed. The user may
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measure a measurement or distance between pattern pieces by generating the measuring tape
by clicking a left side of a mouse, for example.

[0071] For example, a measurement between a plurality of points in a single pattern piece
235 as shown in the screen 230 may be measured. In this example, the user may click once
the mouse at a point (or start point) at which the measurement is to be started in the single
pattern piece 235, and then double-click the mouse at a point (or end point) at which the
measurement is to be ended in the single pattern piece 235, thereby selecting or generating
points to be measured or points of measurement (POMs).

[0072] According to an example embodiment, a measuring apparatus may set, as a start
point, a first point input according to a preset first input pattern among a plurality of points.
The first input pattern may correspond to a single mouse click, for example. When the start
point is set, the measuring apparatus may generate an open point corresponding to the start
point.

[0073] After setting the start point among the points, the measuring apparatus may set, as at
least one intermediate point, at least one second point input according to a preset second input
pattern. In addition, after setting the start point among the points, the measuring apparatus
may set, as an end point, a third point input according to the second input pattern. The
second input pattern may correspond to a double mouse click, for example. The first input
pattern and/or the second input pattern are limited to the foregoing examples, but have
various other forms.

[0074] When the intermediate point or the end point is set by the double mouse click, the
measuring apparatus may generate a closed point corresponding to the set intermediate point
or the set end point, and simultaneously display a line segment connecting the open point and
the closed point. Thus, the line segment connecting the start point and the intermediate

point, or the line segment connecting the start point and the end point may be displayed.
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[0075] The measuring apparatus may generate the line segment connecting the open point
and the closed point in the form of a dotted or broken line, for example. However, the form
of the line segment is not limited to the foregoing example.

[0076] Although not illustrated, when the user pushes a Shift key of a keyboard on an
application screen on which the line segment connecting the open point and the closed point
is displayed, a guide line that is, for example, vertical, horizontal, and/or inclined by 45
degrees (°) with respect to a clicked point may be displayed.

[0077] When points from which a measurement is to be measured are selected completely
through the process described above, the measuring apparatus may add the points selected in
the single pattern piece 235 to a POM tab, for example. An example of the POM tab will be
described in detail with reference to FIG. 3.

[0078] For example, there may be a case in which a measurement between a plurality of
points in different pattern pieces 251 and 253 is measured as shown in the screen 250 in FIG.
2B. In this example, a user may select the points from which the measurement is to be
measured by clicking once a mouse at a start point in the pattern piece 251 at which the
measurement is to be started and double-clicking the mouse at an end point in the pattern
piece 253 at which the measurement is to be ended. In this example, the different pattern
pieces 251 and 253 in which the points are spread may be referred to herein as a pattern
group.

[0079] When the points from which the measurement is to be measured are selected from
the pattern group, the points selected from the pattern group may be added as a single list to
the POM tab, for example. Here, a line segment that connects a first intersection point at
which a line segment connecting the pattern pieces 251 and 253 crosses an outer line of the
pattern piece 251 and a second intersection point at which the line segment connecting the

pattern pieces 251 and 253 crosses an outer line of the pattern piece 253 may be referred to
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herein as a connection line. The connection line may be a line segment that is not
positioned in a pattern piece, and not be included as a target line segment from which a length
is to be measured by the measuring apparatus. The connection line may change in its length
or position as the user changes a position or size of the pattern piece or changes points
selected from the pattern piece.

[0080] Depending on examples, the user may input a movement distance by clicking a right
side of the mouse while the connection line is being generated.  Alternatively, to cancel the
implementation of the connection line, the user may cancel an operation of generating the
connection line by pushing a Backspace key, an ESC key, or Ctrl + Z keys on the keyboard
while the connection line is being generated.

[0081] Depending on examples, the user may also select a plurality of points present
between the start point and the end point. Here, the points to be selected from between the
start point and the end point may be referred to herein as intermediate points.

[0082] For example, the user may select three points 272, 274, and 276 in different pattern
pieces 271 and 275 as shown in the screen 270.

[0083] In this example, the measuring apparatus may measure a length of a first line
segment between the two points 272 and 274 present in the same pattern piece 271, and a
length of a second line segment between the point 274 in the pattern piece 271 and the point
276 in the pattern piece 275. The measuring apparatus may provide a length of each
intermediate line segment such as the first line segment or the second line segment, in a total
length. Alternatively, the measuring apparatus may provide the total length which is a sum
of the length of the first line segment and the length of the second line segment. In such a
case, the length of the second line segment may include a length of a connection line between
the point 274 in the pattern piece 271 and the point 276 in the pattern piece 275. The

measuring apparatus may provide the total length obtained by subtracting the length of the
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connection line from the length of the second line segment, or provide the total length
without subtracting the length of the connection line.

[0084] FIG. 3 illustrates an example of a screen of a Ul displaying a list of measurements
measured in various areas of a 2D pattern according to an example embodiment. In FIG. 3,
illustrated is an example of a list of POMs generated corresponding to points from which a
measurement is to be measured.

[0085] When points from which a measurement is to be measured are selected through the
process described above, a measuring tape may be generated between the selected points. A
measuring apparatus may store, in a POM list 300, information corresponding to the points
for which the measuring tape is generated (that is, the points from which the measurement is
to be measured). The measuring apparatus may allow a user to verify a measurement of
each portion by displaying the POM list 300 through a POM tab of "Object Browser."

[0086] The POM list 300 may include, for example, a number item in which numbers
corresponding to the points are automatically numbered, a description item that provides a
description of which portion of clothing corresponds to each of the points and/or provides a
description of a name of a corresponding portion, a length item in which a length measured
between the points is indicated, and the like.  Although not illustrated, the POM list 300
may also include a portion for setting text color corresponding to the points, grading
information of each of pattern pieces in which the points are included, and the like.
However, examples to be included in the POM list 300 are not limited to the foregoing
examples. Depending on examples, the POM list 300 may include a length on a 2D pattern,
and/or a length in a state in which the 2D pattern is draped over an avatar in a simulated 3D
space.

[0087] FIG. 4 illustrates an example of measuring a length of a line segment in a case in

which an attribute of an area is a second attribute according to an example embodiment.
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Referring to FIG. 4, areas to which a plurality of points, for example, a start point,
intermediate points, and an end point, belong may correspond to different pattern pieces.
[0088] For example, as illustrated, an area to which a start point 410 belongs may
correspond to a pattern piece 401, and an area to which an end point 440 belongs may
correspond to a pattern piece 403.  Since the respective areas to which the start point 410
and the end point 440 belong correspond to the different pattern pieces, a measuring
apparatus may determine an attribute of the areas to which the start point 410 and the end
point 440 belong to be a second attribute.

[0089] In this example, the measuring apparatus may measure a length of a line segment
415 that connects the start point 410 input in the pattern piece 401 and the end point 440
input in the pattern piece 403. In addition, the measuring apparatus may measure a length of
a connection line 425 (indicated by a broken line) that connects an intersection point 420 at
which the line segment 415 crosses an outer line of the pattern piece 401 and an intersection
point 430 at which the line segment 415 crosses an outer line of the patter piece 403. The
measuring apparatus may measure a length by subtracting the length of the connection line
425 from the length of the line segment 415. Here, the length of the connection line 425
may be changed as a user deforms or changes a position or size of a pattern piece or changes
positions of points selected from the pattern piece.

[0090] Depending on examples, the user may set a movement distance of a line segment to
be measured by selecting one point (or a movement point) by clicking a right side of a mouse
in a pattern piece while the connection line 425 is being generated by the measuring
apparatus. When the right side of the mouse is clicked in the pattern piece, a measurement
input window may be displayed on a screen, and the user may input a certain distance value
of the measurement input window and thus set the movement distance of the line segment to

be measured. Here, the distance value displayed on the measurement input window may be,
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for example, a distance between a previous point and a point for which the mouse is right-
clicked, which is set as a default value.

[0091] Alternatively, to cancel the setting of the movement distance of the line segment, the
user may cancel the generation of a new connection line by pushing a Backspace key, an ESC
key, or Ctrl + Z keys on a keyboard while the new connection line is being generated by the
measuring apparatus. Hereinafter, how a measurement is measured in a case in which a
connection line is changed by a user selecting a movement point will be described in detail
with reference to FIG. SA.

[0092] FIG. 5A illustrates an example of measuring a length of a line segment in a case in
which one point in an area of a second attribute is moved according to an example
embodiment. Referring to FIG. 5A, after a user selects a plurality of points in a space in
which a 2D pattern is displayed, the user may move the selected points.

[0093] According to an example embodiment, after a user selects a plurality of points, for
example, a start point, intermediate points, and an end point, the user may move one of the
points or a position of a line segment connecting points among points.

[0094] For example, as illustrated, the user may input a start point 510 in a first pattern
piece 501 and an end point 520 in a pattern piece 503, and then move a position of the end
point 520 to a position of a movement point 530 in the second pattern piece 503. Here, any
one of the start point 510 and the end point 520 may be selected by the user to be moved.
Hereinafter, a point of which an initially input position is moved by the user may be referred
to herein as a movement point, and a line segment that is moved in association with the
movement point may be referred to herein as a movement line segment, for the convenience
of description.

[0095] The user may select the movement point and/or the movement line segment as

follows.
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[0096] For example, the user may select a point or a line segment by clicking a cursor of a
mouse. The user may select the end point 520 or a line segment connected to the end point
520 by moving the cursor of the mouse and clicking the cursor at the end point 520 or by
selecting the line segment connected to the end point 520. The user may also select an
entire line through double-click. In such a case, a double-clicked point, a point connected to
a double-clicked line segment, or a double-clicked entire line may be selected.

Alternatively, the user may select an area through mouse drag. In such a case, all points and
lines included in the selected area may be selected.

[0097] In other cases, the user may select a clicked point and line segment through, for
example, a multiple selection method using a Shift key and a left mouse click, or select a
generated entire measuring tape through a multiple selection method using Ctrl and A keys.
[0098] The user may move an object selected by the foregoing method, for example, the
end point 520 or the line segment connected to the end point 520, by dragging the object to a
desired position.

[0099] When the movement point 530 is positioned inside the second pattern piece 503 as
illustrated in FIG. 5A, an intersection point 540 between a line segment connecting the start
point 510 and the movement point 530 and an outer line of the second pattern piece 503 may
be calculated again, and thus a connection line connecting the start point 510 and the
intersection point 540 may be updated. ~As the movement point 530 is determined, the end
point 520 may be automatically deleted, or remained without being deleted and then be
deleted afterward by the user.

[00100] The measuring apparatus may measure a length of a line segment from the start
point 510 based on a position of the changed intersection point 540 and/or the movement

point 530.
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[00101] Dissimilar to the example illustrated in FIG. 5A, when a movement point is
positioned outside a second pattern piece, a connection line may be updated only with both
points, for example, a start point and an end point. That is, as illustrated in FIG. 5B, when a
point of the connection line (e.g., a line between two pattern pieces) is moved to an outside of
the second pattern piece (e.g., a point at which a bold line between the two pattern pieces is
bent), the measuring apparatus may pull the point of the connection line downwards to an
outer line of a corresponding pattern piece, as illustrated in a lower portion of FIG. 5B.
[00102] Depending on examples, the user may move the position of the end point 520 input
in the second pattern piece 503 to a new third pattern piece which is different from the second
pattern piece 503. In such a case, the connection line indicated in the second pattern piece
503 may disappear, and then a movement point and a new connection line may be generated
in the third pattern piece. The user may directly input a movement distance through, for
example, a right mouse click, while the point or the line segment is being moved. Based on
the movement distance input by the user, the point or the line segment may be moved. The
user may alter or edit a position of a point based on an outer line and/or an inner line of a
pattern piece.

[00103] Alternatively, when the user alters or changes a length and a size of each portion of
a 2D pattern, the 2D pattern may be altered or changed. When the 2D pattern is changed,
positions of points input by the user may also be changed. In addition, intersection points
between the points and an outer line and/or inner line of the 2D pattern may also be changed.
In addition, the measuring apparatus may receive a strain rate of the 2D pattern. Insuch a
case, the measuring apparatus may deform or change a measured length of a line segment by
applying the strain rate of the 2D pattern.

[00104] FIG. 6 illustrates an example of measuring a length of a line segment in a case in

which an attribute of an area is a third attribute according to an example embodiment.
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Hereinafter, how a length of an outer arc of a pattern piece is measured will be described in
detail with reference to FIG. 6.

[00105] For example, as illustrated in FIG. 6, an area to which a start point 610 and an end
point 620 belong among a plurality of points input in a space in which a 2D pattern is
displayed may correspond to an outer arc 630 of a same pattern piece 600. In this example,
an attribute of this area is determined to be a third attribute. When the attribute of the area is
determined to be the third attribute, a length of a line segment may be measured as follows.
[00106] In the example, a measuring apparatus may generate a line segment 615 extending
from the start point 610 and a line segment 625 extending from the end point 620 such that
the line segment 615 and the line segment 625 are perpendicular to each other. The
measuring apparatus may measure a length of the line segment 615 and a length of the line
segment 625, and calculate a length of the outer arc 630 based on the measured length of the
line segment 615 and the measured length of the line segment 625. For example, the
measuring apparatus may calculate the length of the outer arc 630 by multiplying the length
of the line segment 615 or the length of the line segment 625 by a central angle (radian) of a
circular sector of the outer arc 630. The measuring apparatus may set the length of the outer
arc 630 to be alength of a line segment to be measured.

[00107] The process described above with reference to FIG. 6 may also be applied to
measure a curvature of an arc in addition to a length of the arc. The measuring apparatus
may represent a distance between patterns by measuring two line segments that extend to an
outside of a 2D pattern and are perpendicular to each other. Here, an external point outside
the 2D pattern may be defined by a relative position with respect to the 2D pattern.

[00108] FIG. 7 is a block diagram illustrating an example of a measuring apparatus for
measuring a measurement of a 2D pattern according to an example embodiment. Referring

to FIG. 7, a measuring apparatus 700 includes a UI 710, a processor 730, an output device
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750, and a memory 770. The UI 710, the processor 730, the output device 750, and the
memory 770 may communicate with one another through a communication bus 705.
[00109] The UI 710 may receive a plurality of points in a space in which a 2D pattern of
clothing is displayed. The UI 710 may receive a touch input and the like through, for
example, a stylus pen, a mouse, a keyboard, or a touch interface.

[00110] The processor 730 may determine an attribute of an area in the space in which the
points are included. The processor 730 may measure a length of a line segment using the
points based on the determined attribute of the area.

[00111] The processor 730 may determine the attribute of the area in which the points are
included based on a data structure corresponding to each of the points.  The attribute of the
area may include, for example, a first attribute indicating that an area in which points are
included corresponds to a same pattern piece of the 2D pattern, a second attribute indicating
that an area in which points are included corresponds to a first pattern piece and a second
piece that are different from each other in the 2D pattern, a third attribute indicating that an
area in which a start point and an end point among the points are included corresponds to an
outer arc of a same pattern piece of the 2D pattern, a fifth attribute indicating that an area in
which one of the start point and the end point among the points is included corresponds to a
pattern piece of the 2D pattern and an area in which the other one of the start point and the
end point is included in a remaining area in the space from which the 2D pattern is excluded,
and a fifth attribute indicating that an area in which points are included corresponds to the
remaining area in the space from which the 2D pattern is excluded.

[00112] The processor 730 may measure a second length of a second line segment that
connects a start point input in a first pattern piece and an end point input in a second pattern
piece. The processor 730 may measure a third length by subtracting, from the second

length, a connection line that connects a first intersection point at which the second line
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segment crosses a first outer line of the first pattern piece and a second intersection point at
which the second line segment crosses a second outer line of the second pattern piece. The
processor 730 may then set the third length to be the length of the line segment.

[00113] Alternatively, the processor 730 may measure respective lengths of a third line
segment and a fourth line segment that extend from the start point and the end point,
respectively, and are perpendicular to each other. The processor 730 may calculate a length
of an outer arc based on the lengths of the third line segment and the fourth line segment.
The processor 730 may then set the length of the outer arc to be the length of the line
segment.

[00114] The output device 750 may output the length of the line segment measured by the
processor 730.  The output device 750 may output, on a screen of a display or to an outside
of the measuring apparatus 700, a length of a line segment based on a plurality of points on
draped simulated 3D clothing and/or on a 2D pattern corresponding to the 3D clothing. The
output device 750 may be, for example, the display or a communication interface configured
to communicate with the outside of the measuring apparatus 700.

[00115] Depending on examples, the output device 750 may be a 2D pattern output device
configured to output a 2D pattern forming 3D clothing onto a separate output material, for
example, paper and fabric. In such a case, the processor 730 may output, on the 2D pattern,
alength of a line segment based on a plurality of points.

[00116] The memory 770 may store various sets of information generated in a processing
operation of the processor 730 described in the foregoing. In addition, the memory 770 may
store various sets of data and programs, and the like. The memory 770 may include a
volatile or nonvolatile memory. The memory 770 may include a massive storage medium

such as a hard disk to store various sets of data.
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[00117] In addition, the processor 730 may perform one or more, or all, of the methods
described above with reference to FIGS. 1 through 6 or algorithms corresponding to the
methods. The processor 730 may be a data processing device embodied by hardware having
a circuit of a physical structure to execute desired operations. The desired operations may
include, for example, codes or instructions included in a program. The data processing
device embodied by hardware may include, for example, a microprocessor, a central
processing unit (CPU), a processor core, a multi-core processor, a multiprocessor, an
application-specific integrated circuit (ASIC), and a field-programmable gate array (FPGA).
[00118] The processor 730 may execute a program to control the measuring apparatus 700.
A program code executed by the processor 730 may be stored in the memory 770. The
processor 730 may be embodied as s CPU, a graphics processing unit (GPU), or a neural
network processing unit (NPU), for example.

[00119] According to example embodiments described herein, it is possible to readily
measure a length between two desired points by measuring a length between two points on a
2D pattern corresponding to 3D virtual clothing or in a space in which the 2D pattern is
displayed, rather than by measuring a length between two points of the 3D virtual clothing.
[00120] According to example embodiments described herein, by changing a length of a
line segment between two points on a 2D pattern based on a strain rate of the 2D pattern, it is
possible to measure the changed length of the line segment between the two points, without
resetting two points from which a length therebetween is to be measured in a changed 2D
pattern.

[00121] According to example embodiments described herein, it is possible to readily
measure various measurements including, for example, a length of a line segment inside a 2D

pattern in a space in which the 2D pattern is displayed, a length of a line segment outside the
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2D pattern in the space, and a length of a line segment stretched to the 2D pattern from a
remaining area in the space from which the 2D pattern is excluded.

[00122] The units described herein may be implemented using hardware components and
software components. For example, the hardware components may include microphones,
amplifiers, band-pass filters, audio to digital convertors, non-transitory computer memory
and processing devices. A processing device may be implemented using one or more
general-purpose or special purpose computers, such as, for example, a processor, a controller
and an arithmetic logic unit (ALU), a digital signal processor, a microcomputer, a field
programmable gate array (FPGA), a programmable logic unit (PLU), a microprocessor or any
other device capable of responding to and executing instructions in a defined manner. The
processing device may run an operating system (OS) and one or more software applications
that run on the OS. The processing device also may access, store, manipulate, process, and
create data in response to execution of the software. For purpose of simplicity, the
description of a processing device is used as singular; however, one skilled in the art will
appreciated that a processing device may include multiple processing elements and multiple
types of processing elements. For example, a processing device may include multiple
processors or a processor and a controller. In addition, different processing configurations
are possible, such a parallel processors.

[00123] The software may include a computer program, a piece of code, an instruction, or
some combination thereof, to independently or collectively instruct or configure the
processing device to operate as desired.  Software and data may be embodied permanently
or temporarily in any type of machine, component, physical or virtual equipment, computer
storage medium or device, or in a propagated signal wave capable of providing instructions
or data to or being interpreted by the processing device. The software also may be

distributed over network coupled computer systems so that the software is stored and
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executed in a distributed fashion. The software and data may be stored by one or more non-
transitory computer readable recording mediums. The non-transitory computer readable
recording medium may include any data storage device that can store data which can be
thereafter read by a computer system or processing device.

[00124] The methods according to the above-described example embodiments may be
recorded in non-transitory computer-readable media including program instructions to
implement various operations of the above-described example embodiments. The media
may also include, alone or in combination with the program instructions, data files, data
structures, and the like. The program instructions recorded on the media may be those
specially designed and constructed for the purposes of example embodiments, or they may be
of the kind well-known and available to those having skill in the computer software arts.
Examples of non-transitory computer-readable media include magnetic media such as hard
disks, floppy disks, and magnetic tape; optical media such as CD-ROM discs, DVDs, and/or
Blue-ray discs; magneto-optical media such as optical discs; and hardware devices that are
specially configured to store and perform program instructions, such as read-only memory
(ROM), random access memory (RAM), flash memory (e.g., USB flash drives, memory
cards, memory sticks, etc.), and the like. Examples of program instructions include both
machine code, such as produced by a compiler, and files containing higher level code that
may be executed by the computer using an interpreter. The above-described devices may be
configured to act as one or more software modules in order to perform the operations of the
above-described example embodiments, or vice versa.

[00125] While this disclosure includes specific examples, it will be apparent to one of
ordinary skill in the art that various changes in form and details may be made in these
examples without departing from the spirit and scope of the claims and their equivalents.

The examples described herein are to be considered in a descriptive sense only, and not for
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purposes of limitation. Descriptions of features or aspects in each example are to be
considered as being applicable to similar features or aspects in other examples. Suitable
results may be achieved if the described techniques are performed in a different order, and/or
if components in a described system, architecture, device, or circuit are combined in a
different manner and/or replaced or supplemented by other components or their equivalents.
[00126] Therefore, the scope of the disclosure is defined not by the detailed description, but
by the claims and their equivalents, and all variations within the scope of the claims and their

equivalents are to be construed as being included in the disclosure.
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CLAIMS

WHAT IS CLAIMED IS:

1. A method of measuring a measurement of a two-dimensional (2D) pattern,
comprising;

receiving, as an input, a plurality of points in a space in which a 2D pattern of clothing
is displayed;

determining an attribute of an area in which the points are included in the space;

measuring a length of a line segment using the points based on the determined attribute
of the area; and

outputting the length of the line segment.

2. The method of claim 1, wherein the determining of the attribute of the area
comprises:
determining the attribute of the area in which the points are included based on a data

structure corresponding to each of the points.

3. The method of claim 2, wherein the data structure corresponding to each of
the points includes, in a form of a link, information associated with at least one of a pattern
piece in which each of the points is positioned, a line in a pattern piece on which each of the

points is positioned, or a point on a line in a pattern piece.

4, The method of claim 1, wherein the attribute of the area comprises at least one
of:

a first attribute indicating that an area in which points are included corresponds to a
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same pattern piece of the 2D pattern;

a second attribute indicating that an area in which points are included corresponds to
a first pattern piece and a second pattern piece different from each other in the 2D pattem;

a third attribute indicating that an area in which a start point and an end point among
the points are included corresponds to an outer arc of a same pattern piece of the 2D pattern;

a fourth attribute indicating that an area in which one of a start point and an end point
among the points is included corresponds to a pattern piece of the 2D pattern, and an area in
which the other one of the start point and the end point among the points is included
corresponds to a remaining area in the space from which the 2D pattern is excluded; or

a fifth attribute indicating that an area in which points are included corresponds to the

remaining area in the space from the 2D pattern is excluded.

5. The method of claim 4, wherein, in response to the attribute of the area being
determined to be the first attribute, the measuring of the length of the line segment comprises:

measuring a first length of a first line segment connecting a start point and an end point
that are input in the same pattern piece among the points; and

setting the first length to be the length of the line segment.

6. The method of claim 4, wherein, in response to the attribute of the area being
determined to be the second attribute, the measuring of the length of the line segment comprises:

measuring a second length of a second line segment connecting a start point input in
the first pattern piece and an end point input in the second pattern piece among the points;

measuring a third length by subtracting, from the second length, a length of a
connection line connecting a first intersection point at which the second line segment crosses

a first outer line of the first pattern piece and a second intersection point at which the second
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line segment crosses a second outer line of the second patter piece; and

setting the third length to be the length of the line segment.

7. The method of claim 6, further comprising;

receiving, as an input, a changed position of one of a start point and an end point among

the points,
wherein the measuring of the length of the line segment comprises:
measuring the length of the line segment based on the changed position of the
one point.
8. The method of claim 4, wherein, in response to the attribute of the area being

determined to be the third attribute, the measuring of the length of the line segment comprises:
measuring respective lengths of a third line segment and a fourth line segment that
extend from the start point and the end point, respectively, and are perpendicular to each other;
calculating a length of the outer arc based on the lengths of the third line segment and
the fourth line segment; and

setting the length of the outer arc to be the length of the line segment.

9. The method of claim 4, wherein, in response to the attribute of the area being
determined to be the fourth attribute, the measuring of the length of the line segment comprises:

measuring a length of an inner line connecting a point included in a pattern piece
among the points and an intersection point crossing an outer line of the pattern piece;

measuring a length of an outer line connecting the intersection point and a point
included in the remaining area among the points; and

setting, to be the length of the line segment, at least one of the length of the inner line,
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the length of the outer line, or a sum of the length of the inner line and the length of the outer

line.

10. The method of claim 4, wherein, in response to the attribute of the area being
determined to be the fifth attribute, the measuring of the length of the line segment comprises:

measuring a fifth length of a fifth line segment connecting a start point and an end
point among the points input in the remaining area; and

setting the fifth length to be the length of the line segment.

11. The method of claim 1, further comprising;
receiving, as an input, a strain rate of the 2D pattern; and

deforming the length of the line segment based on the strain rate of the 2D pattern.

12. The method of claim 1, wherein the receiving of the points comprises:

setting, as a start point, a first point input along a preset first input pattern among the
points;

after setting the start point among the points, setting, as at least one intermediate point,
at least one second point input along a preset second input pattern; and

after setting the start point or the intermediate point among the points, setting, as an

end point, a third point input along the second input pattern.

13. The method of claim 1, wherein the 2D pattern is modeled with a mesh
including a plurality of polygons,
wherein, among the points, at least one point input in an inside of the 2D

pattern and on an outer line of the 2D pattern is mapped to the polygons.
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14. The method of claim 1, wherein the 2D pattern is modeled with a mesh
including a plurality of polygons,

wherein, among the points, at least one point input in a remaining area in the

space from which the 2D pattern is excluded is defined by a relative position with

respect to the 2D pattern.

15. A non-transitory computer-readable storage medium storing instructions
thereon, the instructions, when executed by a processor, cause the processor to:

receive, as an input, a plurality of points in a space in which a 2D pattern of clothing
is displayed;

determine an attribute of an area in which the points are included in the space;

measure a length of a line segment using the points based on the determined attribute
of the area; and

output the length of the line segment.

16. An apparatus for measuring a measurement of a two-dimensional (2D) pattern,
comprising;

a user interface (UI) configured to receive, as an input, a plurality of points in a space
in which a 2D pattern of clothing is displayed;

a processor configured to determine an attribute of an area in which the points are
included in the space, and measure a length of a line segment using the points based on the
determined attribute of the area; and

an output device configured to output the length of the line segment.
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17. The apparatus of claim 16, wherein the processor is configured to determine

the attribute of the area based on a data structure corresponding to each of the points.

18. The apparatus of claim 16, wherein the attribute of the area comprises at least
one of:

a first attribute indicating that an area in which points are included corresponds to a
same pattern piece of the 2D pattern;

a second attribute indicating that an area in which points are included corresponds to
a first pattern piece and a second pattern piece different from each other in the 2D pattern;

a third attribute indicating that an area in which a start point and an end point among
the points are included corresponds to an outer arc of a same pattern piece of the 2D pattern;

a fourth attribute indicating that an area in which one of a start point and an end point
among the points is included corresponds to a pattern piece of the 2D pattern, and an area in
which the other one of the start point and the end point is included corresponds to a remaining
area in the space from which the 2D pattern is excluded; or

a fifth attribute indicating that an area in which points are included corresponds to the

remaining area in the space from the 2D pattern is excluded.

19. The apparatus of claim 18, wherein the processor is configured to:

measure a second length of a second line segment connecting a start point input in the
first pattern piece and an end point input in the second pattern piece;

measure a third length by subtracting, from the second length, a connection line
connecting a first intersection point at which the second line segment crosses a first outer line
of the first pattern piece and a second intersection point at which the second line segment

crosses a second outer line of the second pattern piece; and
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set the third length to be the length of the line segment.

20. The apparatus of claim 18, wherein the processor is configured to:

measure respective lengths of a third line segment and a fourth line segment that extend
from the start point and the end point, respectively, and are perpendicular to each other;

calculate a length of the outer arc based on the lengths of the third line segment and
the fourth line segment; and

set the length of the outer arc to be the length of the line segment.
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ABSTRACT
A method and apparatus for measuring a measurement of a two-dimensional (2D)
pattern receives a plurality of points in a space in which a 2D pattern of clothing is displayed,
determines an attribute of an area in which the points are included, measures a length of a line
segment using the points based on the determined attribute of the area, and outputs the length

of the line segment.

39

55



( sat )

Y

110

Receive points in space in which 2D pattern of
clothing is displayed

| 120

Determine attribute of area in space in which points are included

i 130

Measure length of line segment using points based on
attribute of the area

v 140

Output length of line segment

Y

( Ed )

FIG. 1

56




215
210\ l

I EEEEENEEEES
Po\i\nt of Measure
m Manual & Video
A L ] ———]
230~
I X =] [w] [ @] 1L B F) (] ] ] [ | s
235 =
-/ |/
—— ]

FIG. 2A

57



250\

1D DA 2] (8] 8111 B R ) ] R e (] (]

[ )

251

253

VEAN
\ /

270\

DA DA 2] (] (@11 L) B B 1l (] b P ) [

272
271

~

»—?

275

B S

274 ®

276

G

58



300
/

C) ‘ Object Browser ‘ Q
Topstitch  Puckering ~ Grading POM (<] ]
- Save
POM | Description Length
1 Total Length From HPS 0.00
2 Across Shoulder 0.00
3 Across Front at Half Armhole | 0.00
FIG. 3
401 403 401 403
l l \ |
\ \ \ \
415 425
o— oL o D44
410 440 420 430
FIG. 4

59




5({3

74
/

5({1

\
X

510

5({3

501
l

\
X

510

"

503
\

7
/

520

501
\

\
\

510

FIG. 5A

60



V. [ ]
— ]
//

[T TP T

FIG. 5B

61



AN
/
J/
/ pd
/ (1
{ =
\
[V, Fa
PR O
N
1 T
v )7 pdl
/ pdll
// ~ =
HWM‘ S T
| H/ @
N sl
L (.’[/r
e
\ H
~
NN
S
/
4
{
{ B
\ T
\ [
\ X
\
g
[ 1

FIG. 6

62



700 \

L— 705
e 730
- - Processor
710
Ul -
- 770
- . Memory
750
Output device - -
FIG. 7

63



Electronic Patent Application Fee Transmittal

Application Number:
Filing Date:
METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-
Title of Invention: DIMENSIONAL PATTERN CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL
CLOTHING
First Named Inventor/Applicant Name: Hohyun LEE
Filer: Dohyun Ahn/Larisa Burshteyn
Attorney Docket Number: 36360-47164/US
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
Miscellaneous-Filing:
Petition:
PET. DELAY SUB OR RESTORE PRIORITY-CLAIM 1454 1 2000 2000

64




Description

Fee Code

Quantity

Amount

Sub-Total in

USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 3720

65




Electronic Acknowledgement Receipt

EFS ID: 40615340
Application Number: 17027426
International Application Number:
Confirmation Number: 4907

Title of Invention:

METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-
DIMENSIONAL PATTERN CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL

CLOTHING
First Named Inventor/Applicant Name: Hohyun LEE
Customer Number: 758
Filer: Dohyun Ahn

Filer Authorized By:

Attorney Docket Number: 36360-47164/US
Receipt Date: 21-SEP-2020
Filing Date:
Time Stamp: 18:28:56

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $3720

RAM confirmation Number E20209K129133303

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

66




File Listing:

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
113543
1 Petition for review by the Office of 47164_Petition.pdf no 2
Petitions
2b8c422903295d78979f98f803070defb06
d9bac
Warnings:
Information:
706047
) Power of Attorney 47164_signed_Transmittal_PO no 2
A.pdf
db32a7316adbf0114140e366a12c81723ef|
4161
Warnings:
Information:
1087754

3 QOath or Declaration filed 47164_Executed_CombinedDe no 2

clarationAssignment.pdf
989469ab810c9f505823c31fe70cd 1e695d4]

Warnings:
Information:
1822446
4 Application Data Sheet 47164_signed_ADS.pdf no 8
a34f4c0636c2cc753934bfcb166f4d0cf13d9]
Warnings:
Information:
75263
5 Internet Communications Authorized 471 64_5|gned_0:;1ternet_form. no 2
p c4abaddd481c3c3ee3f64e3ceada39c78b 1|
Warnings:
Information:
202860
6 47164_SPEC.pdf yes 39
86659e10ca3ch9c1046f55f19d254%9eeb0c
6des
Multipart Description/PDF files in .zip description
Document Description Start End

67




Specification 1 31

Claims 32 38
Abstract 39 39
Warnings:
Information:
212911
7 Drawmgs—onlg{/ bIaFk and white line 47164_FIGS pdf no 8
raW|ngS ba77f5e9c0e129fb5175df3454934b5513df]
c6d2
Warnings:
Information:
36567
8 Fee Worksheet (SB06) fee-info.pdf no 2
277adaafd3336dd410c1e381ebda3319dea)
Warnings:
Information:
Total Files Size (in bytes){ 4257391

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

68




PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/027,426
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), b), or (@) N/A N/A N/A N/A 320
SEARCH FEE
(37 CFR 1.16(K). (), or () N/A N/A N/A N/A 700
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a) N/A N/A N/A N/A 800
TOTAL CLAIMS .
(37 CFR 1.16(i)) 20 minus 20= OR [|x 100 = 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 3 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * i =
= (37 CF; Iav16(i)) Mins = OR |x =
2 Independent * Minus | *** =
E (37 CFR 1.16(h) = OR |x =
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total . Minus | ** = -
= (37 oFg{ ?16@)) OR |x -
% Independent Minus - = _ OR M _
W | Grcrr11sM) = =
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1

69




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
17/027,426 09/21/2020 2611 1720 36360-47164/US 20
CONFIRMATION NO. 4907
758 FILING RECEIPT

SILICON VALLEY GENTER A

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

Date Mailed: 10/05/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Hohyun LEE, Seoul, KOREA, REPUBLIC OF;
Yeji KIM, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
CLO Virtual Fashion Inc., Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 00758

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2020-0104206 08/19/2020 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

page 1 of 4

70



Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 10/02/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/027,426

Projected Publication Date: 02/24/2022

Non-Publication Request: No

Early Publication Request: No

Title

METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-DIMENSIONAL
PATTERN CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

Preliminary Class
345
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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WIPO

L . WORLD
Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A
DIGITAL LIBRARY

The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPO Digital Access Service since the date of
availability indicated, and that the patent application has been available to the
indicated Office(s) as of the date specified following the relevant Office code:

Document details:  Country/Office: KR
Filing date: 19 Aug 2020 (19.08.2020)
Application number: 10-2020-0104206

Date of availability of document: 19 Aug 2020 (19.08.2020)

The following Offices can retrieve this document by using the access code:
AR, AT, AU, BR, CA, CL, CN, CO, DK, EA, EE, EP, ES, FIl, GB, GE,
IB, IL, IN, JP, KR, MA, NL, NO, NZ, SE, US

Date of issue of this certificate: 12 Oct 2020 (12.10.2020)

34, chemin des Colombettes
1211 Geneva 20, itzerland
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This is to certify that the following application annexed hereto

is a true copy from the records of the Korean Intellectual

Property Office.
= & H =3 10—-2020—0104206
Application Number
= & | & g9 2020 08& 19¢
Filing Date Aug. 19, 2020
= 2 ol (=)S2H=2ma
Applicant(s) CLO Virtual Fashion Inc.
2020 108 12

= & 8
COMMISSIONER|

=
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Ary objective of the presant inveniion is o
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

Hohyun Lee, et al. :

Application No. 17/027,426 : DECISION GRANTING PETITION
Filed: September 21, 2020 : UNDER 37 CFR 1.55(c)

Attorney Docket No. 36360-47164/US

This is a decision on the petition under 37 CFR 1.55(c), filed on September 21, 2020, in the
above-identified nonprovisional application to restore the benefit of Korean application 10-2019-
0101363, filed on August 19, 2019.

The petition is GRANTED.

This nonprovisional application was filed more than twelve months after the filing date of the
prior filed foreign application for which benefit is now sought. As applicant filed this
nonprovisional application within two months of the expiration of the period set forth in 37 CFR
1.55(b)(1)}, this is an appropriate petition under the provisions of 37 CFR 1.55(c).

A petition under 37 CFR 1.55(c) to restore the right of priority must include:

(1) The priority claim under 35 U.S.C. 119(a) through (d) or (f), 365(a) or (b), or 386(a) or (b) in
an application data sheet (§ 1.76(b)(6)), identifying the foreign application to which priority is
claimed, by specifying the application number, country (or intellectual property authority), day,
month, and year of its filing, unless previously submitted;

(2) The petition fee as set forth in § 1.17(m); and

(3) A statement that the delay in filing the subsequent application within the period set forth in
paragraph (b)(1) of this section was unintentional. The Director may require additional
information where there is a question whether the delay was unintentional.

(a) In general. An applicant in a nonprovisional application may claim priority to one or more
prior foreign applications under the conditions specified in 35 U.S.C. 119(a) through (d) and (f), 172,
365(a) and (b), and 386(a) and (b) and this section.

(b) Time for filing subsequent application. The nonprovisional application must be:

(1) Filed not later than twelve months (six months in the case of a design application) after the

date on which the foreign application was filed, subject to paragraph (c) of this section (a

subsequent application);
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In re Application No. 17/027,426

On September 21, 2020, applicant filed an ADS properly identifying the foreign application for
which benefit is claimed. Applicant paid the required petition fee of $2,000.00 with the present
petition. Additionally, applicant provided an adequate statement of unintentional delay.

Applicant has satisfied all of the above requirements. Accordingly, the right of priority to the
foreign application is restored and the delay in filing the present nonprovisional application is
accepted as being unintentionally.

The granting of the petition to restore the right of priority under 37 CFR 1.55(c) should not be
construed as meaning that this application is entitled to the benefit of the prior-filed application.
In order for this application to be entitled to the benefit of the prior-filed application, applicant
must meet all other requirements under 37 CFR 1.55. Similarly, the fact that the Filing Receipt
accompanying this decision on petition includes the prior-filed application should not be
construed as meaning that applicant is entitled to the claim for benefit of the prior-filed
application noted thereon. Accordingly, the examiner will, in due course, consider the benefit
claim and determine whether this application is entitled to the benefit of the earlier filing date.

It remains the responsibility of the applicant to ensure that a certified copy of the foreign
application is timely filed or retrieved.

A Filing Receipt, which includes the claim for benefit of the prior-filed foreign application is
enclosed

This application is being referred to Technology Center Art Unit 2613 for examination in due
course and for consideration by the examiner of record of the benefit claim under 37 CFR 1.55.

Any questions concerning this decision may be directed to the undersigned at (571) 272-3222.

/KENYA A THORNTON MCLAUGHLIN/
Attorney Advisor, OPET

Enclosure: Corrected Filing Receipt
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PATES DEPARTMENT OF COMMERCE
United $ Patent and Trademark Office
Add PATENTS

22313-1430

§ “Erlulvggzm 3 ;IELWI?A?F E (iu;ga E FIL FEE RECD ; ATTY.DOCKET.NO ETOT CLA[MSEEND CLAIMS
17027426 09/21/2020 2613 1720 36360-47164/U8 20 3
CONFIRMATION NO. 4807
758 CORRECTED FILING RECEIPT
FENWICK & WEST LLP i i ;3 3 R i T
SILICON VALLEY CENTER R

301 CALIFORNIA STREET
MOUNTAIN VIEW, CA 84041

Date Mailed: 04/06/2021

Raceipt is acknowledged of this non-provisional ulility patent application. The application will be taken up for
examination in due course. Applicant will be notifled as 1o the resulis of the examination. Any correspondence
concerning the application must include the following identification information: the U.8. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice {o File Missing Parnis” or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTQO processes the reply to the Notice, the USPTCO will generate another
Filing Receipt incorporating the requesied correclions provided that the request is grantable.

inventor{s}
Hohyun LEE, Seoul, KOREA, REPUBLIC OF;
Yeii KiM, Seoul, KOREA, REPUBLIC OF;
Applicant{s}

CLO Virtual Fashion Inc., Seoul, KOREA, REPUBLIC OF;

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit olaim must be provided in an Application Dala Sheet in order to constifute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible {o benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp:/iwww. uspio.gov for more information.)

REPUBLIC OF KOREA 10-2020-0104206 08/19/2020 Access Code Provided

REPUBLIC OF KOREA 10-2019-0101363 08/19/2019 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SRB/GS as
appropriate.

page 1 of 4
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Request to Retrieve - This application either claims priority {o one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or coniains a proper Reguest io
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent}. Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

if Required, Foreign Filing License Granted: 04/05/2021

The country code and number of your priority application, 10 be used for filing abroad under the Paris Convention,
is US 17/027,426

Projected Publication Date: 07/15/2021

Non-Pubtlication Reguest: No

Early Publication Request: No

Title

METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWC-DIMENSIONAL
PATTERN CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

Prefiminary Class
345
Statement under 37 CFR 1.88 or 1.78 for AlA {(First Inventor to File} Transition Applications: No

PROTECTING YOUR INVENTION QUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent exiend only throughout the territory of the United Siates and have no
effect in a foreign country, an invenior who wishes patent protection in another country must apply Tor a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the sams invention in member countries, but does not result in a grant of "an international
patent” and does not efiminate the need of applicants {o file additional documents and fees in countries where patent
protection is desirad.

Almost every country has ils own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
iy various respects from the palent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United Siates, the Director of the USPTO must
issue a license before applicanis can apply for a patent in a foreign country. The filing of a U.S. palent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
qguidance as to the status of applicant's license for foreign filing.

Applicants may wish {o consult the USPTO booldet, "General Information Concerning Patents” (specifically, the
section enlitied "Treaties and Foreign Patents”) for morg information on timeframss and dsadlines for filing foreign
patent appilications. The guide is available either by contacting the USPTO Contact Center at 800-786-8199, or it
can be viewed on the USPTO website at hitp:/iwww usplo.goviweb/offices/pacidoc/general/index.htmi.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.8. Government website, http:/Awvww stopfakes.gov. Part of a Department of Commerce initiative,
page 2 of 4
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this website includes seif-haip "oolkits” giving innovators guidance on how to protect inteliectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-889-HALT (1-866-089-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 LL.S.C. 184, if the phrase *IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this formy. Such licenses are issued in all applications where
the conditions for issuance of a Hcense have been mel, regardiess of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limiiations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b}. The license is subject {o revocation upon written notification. The
daie indicated is the effeclive date of the license, unless an earlier licenss of similar scope has been granted under
37 CFR 513 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any reiated applications{s} filed under 37 CFR 1.53(d}. This
license is not retroactive.

The grant of a license does notin any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect {o certain countries, of other agencies, paricularly the Office of Defense Trade Controls, Department of
State {(with respect to Arms, Munitions and Implements of War (22 CFR 121-128)}; the Bureau of Industry and
Security, Depariment of Commerce (15 CFR parls 730-774); the Office of Foreign AssetsConirol, Depariment of
Treasury (31 CFR Paris 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.8.C. 184 has been granted at this lime, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5,12,
if a license is desired before the expiration of 8 months from the filing date of the application. If 8 months has lapsed
from the filing date of this application and the licensee has not received any indication of g secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectlSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectlUSA provides information assistance o the international investor
community; serves as an ombudsman for existing and potential investors; advocaies on behalf of U.S. cities, states,
and regions competing for global investment; and counsels LS. economic development organizations on investment
attraction best practices. To leamn more about why the United States is the bast country in the world to develop

page 3of 4
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technology, manufacture products, deliver services, and grow your business, visit hitp /www . SelectlUSA gov or call
+1-202-482-6800.

page 4 of 4
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
17/027,426 09/21/2020 2613 1720 36360-47164/US 20
CONFIRMATION NO. 4907
758 CORRECTED FILING RECEIPT

SILICON VALLEY GENTER 0 L

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

Date Mailed: 04/06/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Hohyun LEE, Seoul, KOREA, REPUBLIC OF;
Yeji KIM, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
CLO Virtual Fashion Inc., Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 00758

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2020-0104206 08/19/2020 Access Code Provided

REPUBLIC OF KOREA 10-2019-0101363 08/19/2019 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

page 1 of 4
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 04/05/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/027,426

Projected Publication Date: 07/15/2021

Non-Publication Request: No

Early Publication Request: No

Title

METHOD AND APPARATUS FOR MEASURING MEASUREMENT OF TWO-DIMENSIONAL
PATTERN CORRESPONDING TO THREE-DIMENSIONAL VIRTUAL CLOTHING

Preliminary Class
345
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Application/Control Number: 17/027,426 Page 2
Art Unit: 2613

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 103
2. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention maynotbe obtained, notwithstanding thatthe claimed
invention is not identicallydisclosed as setforth in section 102, if the differences between the
claimed invention and the prior artare such thatthe claimedinvention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinaryskill inthe art to which the claimed invention pertains. Patentabilityshall notbe
negated by the mannerinwhich the invention was made.

3. Claims 1, 4,5, 10, 12, 13, 15, 16, and 18 is/are rejected under 35 U.S.C. 103 as
being unpatentable over Oh et al. (US 2016/0314604 A1).

4. Regarding claim 1, Oh discloses a method of measuring a measurement of a
two-dimensional (2D) pattern (Figure 4, element 303, 2D pattern), comprising:
receiving, as an input, a plurality of points in a space in which a 2D pattern of clothing is

displayed; (Figure 4, elements 302 and 305 and paragraph 0066, starting point and
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ending point selected by a user using a cursor)

determining an attribute of an area in which the points are included in the space;
(Paragraph 0066, the starting and ending are part of a first segment of the pattern
303 where it is obvious to one of ordinary skill in the art that it is known that the
starting and ending points 302 and 305 are known to be part of the pattern 303
since other points can be determined to exist on a separate pattern 304 for a
second segment, paragraph 0067)

measuring a length of a line segment using the points based on the determined
attribute of the area; (Paragraph 0066, measuring the length of the first segment
using starting and ending points selected by the user using input devices)

and outputting the length of the line segment (Figure 5, element 308 and
paragraph 0066, length can be displayed).

5. Regarding claim 4, Oh discloses wherein the attribute of the area comprises at
least one of: afirst attribute indicating that an area in which points are included
corresponds to a same pattern piece of the 2D pattern; (Figure 4, starting and ending
points 302 and 305 are on the same pattern, 303)

a second attribute indicating that an area in which points are included
corresponds to a first pattern piece and a second pattern piece different from each other
in the 2D pattern; (Paragraph 0067 and figure 5, points 302 and 305 of pattern 303
and point 309 of pattern 304)

a third attribute indicating that an area in which a start point and an end point
among the points are included corresponds to an outer arc of a same pattern piece of

the 2D pattern; (Figure 4, various points that are on the outside of the pattern 303)
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a fourth attribute indicating that an area in which one of a start point and an end
point among the points is included corresponds to a pattern piece of the 2D pattern, and
an area in which the other one of the start point and the end point among the points is
included corresponds to a remaining area in the space from which the 2D pattern is
excluded; (Figure 4, other points on pattern 303 are connected to each other that
do not include points 302 and 305)

or a fifth attribute indicating that an area in which points are included corresponds
to the remaining area in the space from the 2D pattern is excluded (Figure 4, the other
points of pattern 303 which do not include points 302 and 305).

6. Regarding claim 5, Oh discloses wherein, in response to the attribute of the area
being determined to be the first attribute, the measuring of the length of the line
segment comprises: measuring a first length of a first line segment connecting a start
point and an end point that are input in the same pattern piece among the points; and
setting the first length to be the length of the line segment (Paragraph 0066,
measuring the length of the segment that connects the starting and ending points
for display).

7. Regarding claim 10, Oh discloses wherein, in response to the attribute of the
area being determined to be the fifth attribute, the measuring of the length of the line
segment comprises: measuring a fifth length of a fifth line segment connecting a start
point and an end point among the points input in the remaining area; and setting the fifth
length to be the length of the line segment (Figure 4 and paragraph 0066, it would be
obvious that any other two points can on the pattern 303 can act as starting and

ending points to form segments whose length can be measured).
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8. Regarding claim 12, Oh discloses wherein the receiving of the points
comprises: setting, as a start point, a first point input along a preset first input pattern
among the points; (Paragraph 0069, points such as 302 or 305 can be selected)
after setting the start point among the points, setting, as at least one intermediate
point, at least one second point input along a preset second input pattern; (Figure 7
and paragraph 0069, selecting a starting point 309 on pattern 304)
and after setting the start point or the intermediate point among the points,
setting, as an end point, a third point input along the second input pattern (Figure 7 and
paragraph 0069, selecting an ending point 310 on pattern 304).
9. Regarding claim 13, Oh discloses wherein the 2D pattern is modeled with a
mesh including a plurality of polygons, wherein, among the points, at least one point
input in an inside of the 2D pattern and on an outer line of the 2D pattern is mapped to
the polygons (Paragraph 0047, inside of 2D patterns consisting of meshes where it
is obvious to one of ordinary skill in the art that the inside borders the outer lines
that define the pattern, figure 4).
10.  Regarding claims 15 and 16, similar reasoning as discussed in claim 1 is applied.
Oh further discloses a processor (Paragraph 0015, computing element).
11.  Regarding claim 18, similar reasoning as discussed in claim 4 is applied.
12.  Claims 2, 3, and 17 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Oh et al. (US 2016/0314604 A1) in view of Blackwell (US 6,208,352 B1).
13.  Regarding claim 2, Oh discloses all limitations as discussed in claim 1.
Oh does not clearly disclose determining the attribute of the area in which the

points are included based on a data structure corresponding to each of the points.
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Blackwell discloses polygon descriptions using linked lists of vertices (Column 4,
lines 20-40).

Blackwell's linked list of vertices for describing polygons would have been
recognized by one of ordinary skill in the art to be applicable to the patterns with points
of Oh and the results would have been predictable in describing patterns using a linked
list of points. Therefore, the claimed subject matter would have been obvious to one of
ordinary skill in the art before the effective filing date of the claimed invention.

14.  Regarding claim 3, Oh in view of Blackwell discloses wherein the data structure
corresponding to each of the points includes, in a form of a link, information associated
with at least one of a pattern piece in which each of the points is positioned, a line in a
pattern piece on which each of the points is positioned, or a point on a line in a pattern
piece (Oh, figure 4, line segment 306 represents a connection between the
starting and ending points, 302 and 305, that can be represented in the linked list,
Blackwell, column 4, lines 20-40).

15.  Regarding claim 17, similar reasoning as discussed in claim 2 is applied.

Allowable Subject Matter
16.  Claims 6-9, 11, 14, 19, and 20 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all
of the limitations of the base claim and any intervening claims.
17.  Regarding claim 6, the prior art does not clearly disclose the method of claim 4,

wherein, in response to the attribute of the area being determined to be the second
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attribute, the measuring of the length of the line segment comprises: measuring a
second length of a second line segment connecting a start point input in the first pattern
piece and an end point input in the second pattern piece among the points; measuring a
third length by subtracting, from the second length, a length of a connection line
connecting a first intersection point at which the second line segment crosses a first
outer line of the first pattern piece and a second intersection point at which the second
line segment crosses a second outer line of the second pattern piece; and setting the
third length to be the length of the line segment.

18.  Regarding claim 8, the prior art does not clearly disclose the method of claim 4,
wherein, in response to the attribute of the area being determined to be the third
attribute, the measuring of the length of the line segment comprises: measuring
respective lengths of a third line segment and a fourth line segment that extend from the
start point and the end point, respectively, and are perpendicular to each other;
calculating a length of the outer arc based on the lengths of the third line segment and
the fourth line segment; and setting the length of the outer arc to be the length of the
line segment.

19.  Regarding claim 9, the prior art does not clearly disclose the method of claim 4,
wherein, in response to the attribute of the area being determined to be the fourth
attribute, the measuring of the length of the line segment comprises: measuring a length
of an inner line connecting a point included in a pattern piece among the points and an
intersection point crossing an outer line of the pattern piece; measuring a length of an
outer line connecting the intersection point and a point included in the remaining area

among the points; and setting, to be the length of the line segment, at least one of the
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length of the inner line, the length of the outer line, or a sum of the length of the inner
line and the length of the outer line.

20. Regarding claim 11, the prior art does not clearly disclose the method of claim 1,
further comprising: receiving, as an input, a strain rate of the 2D pattern; and deforming
the length of the line segment based on the strain rate of the 2D pattern.

21.  Regarding claim 14, the prior art does not clearly disclose the method of claim 1,
wherein the 2D pattern is modeled with a mesh including a plurality of polygons,
wherein, among the points, at least one point input in a remaining area in the space
from which the 2D pattern is excluded is defined by a relative position with respect to
the 2D pattern.

22.  Regarding claim 19, similar reasoning as discussed in claim 6 is applied.

23.  Regarding claim 20, similar reasoning as discussed in claim 8 is applied.

Conclusion
The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
Sareen et al. (US 2012/0086783 A1) discloses deforming cloth and measuring
changes in length.
Piponi (US 2006/0125830 A1) discloses computing the length of lines for a

stretched cloth.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PHI HOANG whose telephone number is (571)270-
3417. The examiner can normally be reached on Mon-Fri 8:00-5:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, XIAO WU can be reached on (571)272-7761. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/PHI HOANG/
Primary Examiner, Art Unit 2613
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L27

8

L30

131

132

133 29 (strain nears rate) with cloth$4

81

555

26

26 polygon with (vertex or vertices) with

(linked nears5 list)

- ((2d or 2-d or (two near5 dimension$4)
. or two-dimension$4) with (cloth$4)) and
((subtract$4 or difference) with length)

((2d or 2-d or (two near5 dimension$4)
or two-dimension$4) with (cloth$4)) and
- (perpendicular)

((2d or 2-d or (two near5 dimension$4)
- or two-dimension$4) with (cloth$4)) and
(perpendicular with (line or segment))

:((2d or 2-d or (two near5 dimension$4)
or two-dimension$4) with (cloth$4)) and
‘ ((perpendicular with (line or segment))

: same length)

60 ((2d or 2-d or (two near5 dimension$4)

or two-dimension$4) with (cloth$4)) and
: (inner with outer with line)

.((2d or 2-d or (two near5 dimension$4)
- or two-dimension$4) with (cloth$4)) and
(inner with outer with line with length)

30 L34 and line with (deform$4 or warp$4
i ‘or bend$4 or fold$4 or stretch$4)
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L36

'L37 and ((subtract$4 or difference) with

4
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MEASURING MEASUREMENT OF TWO-DIMENSIONAL PATTERN CORRESPONDING TO THREE-
DIMENSIONAL VIRTUAL CLOTHING.wsp
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strain rate pattern - Google Scholar Page 1 of 2

Stram and strain rate

U

|n contrast scars show se- verer reduced or altogether abollshed systollc defor- mation rates.
Dysklnetlc segments exhibit completely reversed strain and strain rate patterns, with systolic
expansion and early diastolic (post-systolic) shorten- ing (Fig. 6). 255 ...

Y BU Ciedby 183 Reloted aticles Al S versions 8%

Stram rate patterns from dmw GRS natworks
fao- Nat g Q

The knowledge of the crustal strain rate tensor prowdes a description of geodynamlc
processes such as fault strain accumulation, which is an important parameter for seismic
hazard assessment, as well as anthropogenic deformation. In the past two decades, the ...
T B Chedby B Related articles Al 19 versions PO

B

Pat’tema of strass and stram rate in SOLM?F Africa

0S¢
B8

SRR wa Rt

The southward propagation of the East Afnca nf't presents an opportunlty to study plate
boundary formation. We tabulate orientation data which confirm the province of NW-SE
directed most compressive horizontal principal stress (‘Wegener stress anomaly”) earlier ...
v 99 Cuedboy 1 Related articles Al 8 versions  $§9

Two-dimensional ultraseonic strain rate measweament of the human heart in vive

.. B. Strain Rate Estimation ... 20 and 150 ym in the axial and lateral directions at the maximal image
depth), the motion of the RF patterns between two ... However, to track the motion of a RF pattern,
the sum of absolute differences (SAD) function [19] rather than the cross-correlation ...
< PP Ched by 230 Related atticles Al 8 varsions

Related searches

donse gos nobworks strain rate pattemns strain rate on the fracturs behaviow
ductile extrusion strain rate pattems sirain rate echocardiography

strain rate imaging patterns of stress strain rate
uitrasonic strain rate measurement crustal strain rates

Effect of strain rate on the fraciure behaviour of skin

.. For the sake of practical convenience the strain rate is presented in the form of the logarithm of
the time taken by the systern to reach the strain at that given strain rate. The fracture pattern of
fibres can be classified into three principal patterns depending on the nature of the ...

P B Owedby 118 Relaied adicles Al 8 versions 89

Background Two- dlmensmnal speckle-tracking echocardlography is an emerglng modality
for the assessment of systolic and diastolic myocardial deformation in a broad variety of
clinical scenarios. However, normal values and physiologic limits of left ventricular strain ...
v PP Ched by 89 Relaisd aricles Al 10 versions 9%

Stram and stz'am rate echoca'drogmo \f

O™

Straln and strain rate echocardlography is an emerglng
technique for assessing myocardial systolic a.
e B Oed by 183 Related aticles Al 9 versions

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C47&q=strain+ratetpattern&btnG= 2/27/2021
308



strain rate pattern - Google Scholar Page 2 of 2

Strain rate and timing of stimulation in meachanical modulation of fractuwre
heaﬁnq

ang R

Fracture of the Iong bones results in a repair process that has the potential to restore the anatomi.
€ 99 Cuedby 293 Relaied arficles Al versions 5

"‘h

¥ Lrer\ce of s‘tram raﬁe m acé'z;:twe bong remodeling

compared In two sheep the phy3|olog|cal range of peak strain and straln rate was
establrshed by recording strain patterns at different speeds from a slow walk to a gallop.
(i ... (iiiy ESect of implants on the locomotor strain pattern. After ...
v ¥ Ciec by 488 Releted aticlss Al 8 versions 99

Kinematic vorticily and strain rate patterns associated with ductile exirugion in
rh‘“ Ch eimas Shear zone {Extermal Heiimrdes ureeme?

Kmematlc vort|C|ty strain rate flnlte stram and structural data have been used to describe
the heterogeneous nature of ductile deformation in an extruding crustal-scale shear zone,
the Chelmos Shear Zone,(CSZ) of the External Hellenides. The CSZ has a curved shape ...

P BH Chsdby 143 Reloted aticles ALY versions

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C47&q=strain+ratetpattern&btnG= 2/27/2021
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strain rate cloth - Google Scholar Page 1 of 2

Strain-rate dependencs of the tensile fracturs behaviour of woven-cloth
rainfor Ce‘j powamade ompos;;

o

Tensne testlng of plaln-weave cloth relnforced polyamide composﬂes has been carrled out
at various strain rates ranging from 1x 10— 2to 4x 10 1 s— 1 in a servohydraulic testing
apparatus. Four different polyamide composites studied were composed of two kinds of ...

Y P9 Chedby 75 Related articles Al 7 versions

De&e' nation o’f fen rpera s rafw dum high strain rate deformation

2N RO e
IO - Blsavie

From aone dlmen5|onal theory of elas- tlc wave propagahon the strain rate and the stress in
the sample are calculated as explained by Davies (1948), Kolsky ... The whole experimental setup
is covered by a black cloth to prevent external light from affecting the detector signal ...

v PU Qiedby 490  Relsted aticles Al S versions

Stress—strain-strain rate relation for the compressibility of sensitive natural

For all these tests synthetic filter cloth of low compre55|blllty and hlgh durablllty was mstalled
at the top and the bottom of the specimen ... as determined from a conventional oedometer test,
is 88 kPa (Table 1). Eighteen CRS tests were carried out with the strain rate varying from ...
Y PP Ciedby 508 Related atticles Al 10 versions §D

i% piasm t«ﬁf‘?"i?iﬂi\!ﬁ f\quamﬂ r‘cormrat; ng strain, etram rate and temperaturs

Elsewer Internatlonal .Journal of Plasticity. Vqume 26 Issue 12 December 2010 Pages
1746 1771. International Journal of Plasticity. A plastic constitutive equation incorporating strain,
strain-rate, and temperature ... Jump-rate tests were used to probe strain rate sensitivity ...

e B Ched by 313 Relmed anicles Al 7 versions

Related searches

strain rate effects high sirain rate testing

sirain rates and temperaturas high sirain rate response

wide rangs of strain rales strain rate sensitivity

high strain rate deformation woven fabrie composits strain rate
behaviour

The static and high strain rate behaviour of a commingled
E-glassipolypr opyiene woven fabric composite

Vqume 70 Issue 2 February 201 0 Pages 272 283. Composnes Solence and Technology The
statlc and high strain rate behaviour of a commingled E-glass/polypropylene woven fabric
composite ... 3. Results and discussion. 3.1. Strain rate effects on mechanical properties ...
¢ B8 Chedby 115 Polmed anicles Al T versions

The high strain rate response of yltra high molecuiar-weight polvethylens: from
fibre to laminate

The geI flbre is then drawn at a straln rate on the order of1s 1 in hot air (at 120 °C) resulting
in a highly orientated ... The sample was polished using a short-napped cloth (Trounoire M, produced
by Metprep) and progressively finer suspensions of a-Al 2 O 3 particles down to ...

B8 Cied by 158  Reolamed anicles Al 8 versions

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C47& q=strain+rate+cloth&btnG= 2/27/2021
310



strain rate cloth - Google Scholar

An smpincal strain rate«dependent corstitutive relationship for glass-fibre
remm’*ed epoxy and pur ewpmy

T Qiy
LN

The fabncatlon process |nvoIved hand laying the glass cIoths and apply- ing an uncured
mlxture of epoxy resin with hardener between the layers of glass cloth. Specimens ... be
Page 3. Strain rate-dependent constitutive relationships 203 ...

e BP Ched by 103 Reloted aticles  AlLS versions

Strain rate eﬁeatx iy wmapwi &5

Page 1. Straln rate effects in composnes RL Slerakowskl Civil and Environmental Engineering
and Geodetic Science, Ohio State University, Columbus OH 43210; ssierakows@aol.com A review
of the high strain rate behavior of flamentary composite materials is presented ...

Y 99 Chedby 182  Related artlicles  All 4 versions 59

The effecis of strain rate and temperaturs on the compressive deformation
behaviour of T mf-\E £ alloy

' ANT
WS Laa, M

. are then mounted in Metaserve DAP molding powder, ground on 1200 gnt paper and subjected
to a 15 lam polish on a hard cloth ... same strain rate range but at 500°C. As observed from these
figures, the flow stress decreases with the increase of temperature, but its variation ...

Y P¥  Ciedby 93 Related articles Al 5 versions

influence of strain rate on the characteristios of a magnesium alloy processed
by hégh p*ee&:ure torsion

. each dISk when combmed with the speed of rotatlon of the Iower anV|I prowdes a unlque
opportumty to incorporate the local strain rate into the ... The samples were then polished on cloth
with diamond paste and final polishing was carried out using a colloidal silica solution ...
< 99 Ciedby 73 Related articles Al § versions

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C47&q=strain+rate+cloth&btnG=
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strain rate clothing - Google Scholar

Heat strain at the oritical WBGT and the effects of gender, clothing and
metabpiic raﬁe

O
{

Heat stram at the upper I|m|t of thermoregulatory control depends on gender clothlng and
metabolic level. Twenty nine acclimated participants (20 men and 9 women) walked on a
treadmill at a moderate metabolic rate in the heat wearing five different ensembles. A subset ...
Y P9 Chedby 50 Related articles  All'3 versions

Effects of strain rate and gauge length on the failure of uitra-high strength
pu yetnwewe r:bem

Earlrerworkers [ 1 7] reported that UHSPE fibers are sensrtlve to strain rate and we
wrshed to correlate strain rate effects on ‘' Present Address: Division of Textiles and
Clothing, University of California, Davis, California 95616. Page 2. 503 ...
w99 Ciedby 94 Related articles Al 5 versions

E*ﬁ“' ¢is of metabolic rate and ambient vapour prassure on heat strain in
p solive ci@thmg

Studles have shown that varlatlons in ambient water vapour pressure from 1 7 to 3 7 kPa

have little effect on heat tolerance time at a metabolic rate above 450 W while wearing
protective clothing. With lighter exercise, where tolerance times exceed 60 min, variations in ...
w99 Ciedby 70 Related articles Al 11 versions

Effects of various protective clothing and thermal environments on heat strain
of unacchmated mean: the PHS ‘meda oted “»w afrain) maodsi ravisited

7

O Gan, KK i a

. 7243, ISO/DIS 7933) in the prediction of heat strain in unacclimated men. Int Arch Occup
Envrron Health 63, 39-41. Page 13. Table captions Table 1. Details of clothing ensembles.
Table 2. Metabolic rate and heart rate for all test scenarios (mean £ SD) ...

P 99 Chedby 45 Related articles Al 20 versions 99

Related searches

gffects of strain rate thermal strain protective clothing

heat strain protective ciothing witra-high strength polyethyiene fibers

. X £21 {a
heat strain metabolio rate strain rat

heat strain clothing snsembie gauge length strain rate

doense gos networks sirain rate patterns

\iartwi cﬁathmg

1. Elastrcrty the |nternal stress resultrng from agiven geometncal strain. 2. Viscosity: the
|nternal stress resulting from a given strain rate. 3. Plasticity: how the properties evolve
according to the deformation history ... 2 VIRTUAL CLOTHING Page 3 ...

e BY¥  Chedby 235 Related aticles Al 8 versions $

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C47&q=strain+rate+clothing&btnG=
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strain rate clothing - Google Scholar Page 2 of 2

Heal strain modsis applicabls for prolective clothing systems: comparison of
core temperature respeme

I S

RR & ~doum A o 4 JGRTN As ¥ ey
. MODELING IN PHYSIOLOGY Heat strain models apphcable for protectlve clothlng
systems. comparison of core temperature response. RR Gonzalez ,; TM McLellan ,;
WR Withey ,; SK Chang , and; KB Pandolf. RR Gonzalez. US Army ...

e BP Chsoby 111 Reloted aticles  AlS versions 9%

2 TA

Physiclogical tolerance o um@*mmmt%e heat siress: sffects of exarciss
=r‘i==m<mv pmt r;i Ve eiathsng and dsmate

1. Influence of exercise mtensﬂy (moderate 13 trials; hlgh 14 trlals) on |nC|dence of exhaustlon
from heat strain relative to rectal temperature and heart rate at exhaustion when wearing full
protective clothing in tropical and desert climate. b/min, Beats/min. Validity ...

o P Ched by 284  Related atticles  AB 11 versions 5

Mathematical pradiction of core body temperature from environment, activity,
ar‘ ci@thmg The heal strain decision aid rHSSA‘

. and heart rate responses to exercise, cIothmg, and heat observing that the man (himself) was
sweatlng but able to tolerate the heat, the dog was panting hard and less heat-tolerant, and the
steak was simply cooked. Modern models such as the US Army's Heat Strain Decision ...

Y U Ciedby 44 Relaied arficies Al 11 versions

On the effect of thermophysical properties of clothing on the heat strain
pred cigd by PHE mode!

On the Effect of Thermophysrcal Propemes of Clothlng on the Heat Straln Predicted by PHS
lVIodeI. Francesca Romana d'Ambrosio Alfano, Francesca Romana d'Ambrosio Alfano. 1 1.
DIIN - Dipartimento di Ingegneria Industriale — Universita di Salerno ...
e B Cied by 33 Relaied arlicles Al T versions

Fa?\rs oen‘e FMIANCES N (‘;Emhmg and {:iﬁthmg na rmadwe
3 ate e, 1888 & S

. 1989. 80 No. 19 TextUe InatUute Page 7. Fabrlc Performance in Clothulg and Clothing
lVIanufacture ... T W Description Linearity of load/extension curve Tensile energy Tensile resilience
Extensibility, strain at 500gf/cai of tensile load Bending rigidity Hysteresis of bending moment ...
P B% Ched by 348 Related articles Al 4 versions 9O

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C47&q=strain+ratet+clothing&btnG=2/27/2021
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subtract length pattern clothing - Google Scholar

¥

E’rﬂuen"‘ ciathmg re*rtevat with semantic-presarving visual phraseas

The fact that features can “cancel each other out usrng subtractron is contrary to the intuitive
notron of combining parts to form a whole [16,17] ... Our aim is to subtract the background in part
or remove the false human part detection ... Color Length Shape Color Collar Front ...

Yr U Ciedby 54 Relaied articles Al 8 versions 99

Patteme and Nacklines

A Ay
AA

.. were then Iabelled perfect 36's and 38's and so on and a few inches added here or subtracted
there to get pro ... Subtract length from both the waist and skirt, above and below this line if neces
sary ... Alteration for Circular Skirt.-To shorten a circular skirt, cut off un necessary length ...

e B8 Al 2 versions 8D

Computer-aided pattern design and product development

.. collar Sleeve styling Relationship of the sleeve to the bodice Sleeve lengths Blouse sleeve ... shape
and garment fit Variation in bone structure Height Shoulder slant Length of the ... available to the
clothing industry offering further integration between the pattern technologist and ...

v 99 Cuedby 78 Related atticles  §®

Tailornet Predicting clothing in 3d as & Tunction of human pose, shape and
garme‘tt %t § 3

produce style variations for a garment category (eg., for T shrrts it produces different sizes, sleeve
Iengths and fit ... First component(top) and second component(middle) changes the overall size
and the sleeve length respectively ... We then subtract the body shape IT(B, 6) as in Eq ...

Py B9 Cuedoy 20 Related articles AT versions  $9

Ciathmg construction: pattern setes::t on and alteration

Qan

!\?'\*\- i}

. Table of Lengths Example Jane's Standard Jane s Meas- My propor- Stand- ure- My Measure-

Irons ard ments Standard ... Tow get item 5, the total ease allowed for width through the shoulders,
subtract the total ... Length from Mid- dle of Shoulder Seam to Waist Length of Skirt ...

e B Al 2versions 59

Background subtraction in real applications: Challenges, cuwrrent modesls and
?uture diractions

survell- Page 3 T|tIe Suppressed Due to Excessrve Length 3 Iance and anlmals
survelllance about the recent background subtraction methods with direct real-time
ability with low computation and memory requirements. To address ...

o UH Chedby 28  Relaied aricies Al 4 versions 5

Spatial patterns of agrazing intensity on a Caribbean barnar reat, herbivory and
g al distribution

198

of Thalassra eaten, the Iength of each re- plicate was measured to the nearest 0.5 cm and this
Iength subtracted from the initial length of 5.0 ... Transplant experiments were run for varying lengths
of time between 19--29 March 1980 and results recorded as the number of individ ...

Y BU  Cied by 262  Reloted aticles  AllS versions 9%
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subtract length pattern clothing - Google Scholar Page 2 of 2

Discriminative subvolumes seareh for efficient action detsction
... of silhouettes or body con- tours to model actions [8] [14] and it requires background subtraction ...
be formulated as the 1D max subvector problem, where given a real vector of length T, the ... The

1D max-subvector problem is a classic problem in one-dimension pattern recognition ...

P 99 Ciedby 358  Relaled ardicles  All 21 varsions

2y et

A

TR TN
A, ¥ ¥yl ~ .0 00

Background subtraction in real applications: Challenges, current madeals and
fulure directions

TROLWY A

Cited by 31 Felated articles Al § versions

The virtual ailor, Pradicting clothing in 34 as a function of human pose, shape
and g
G Patal A, 4 off ~ ari g

... produce style variations for a garment category (eg, for T-shirts it produces different sizes, sleeve
lengths and fit ... First component(top) and second component(middle) changes the overall size
and the sleeve length respectively ... We then subtract the body shape IT(3, 0) as in Eq ...

v DY Ciedby?  Related articies 8

aryt o0

Related searches

clothing industry pattermn construction
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Assi sisve clothing pattern remgnsiadr‘ for visu aHy fmpairad pec}p:e

where R (rj ,0i) is the prOJectron value at perpendrcular drstance ofrJ and prOJectron d|rect|on .In
the end, the recognition results of both clothing patterns and colors mutually provide a more ... A.
Clothing Pattern Recognition In our system, we empirically set the size of the visual vo ...
Yr U Qiedby 55 Relaied articies  All 7 versions

Computer aidad ctethmg patiern desrqw w;th ‘%t} aditing and pattern alteratior

. In the |ndustry, cIothlng patterns are often constructed in 2D by pattern experts through
man[pulatrng a set of basic blocks, or altering from the patterns of similar style ... F H : feature points
of the human model. F P : feature points of the clothing pattern. M : Mesh of 2D patterns ...

< B Chedby 71 Related articies  AlLS versions

impact of small-scale irge planting patterns on oculdoor cooling and thermal
comfort

R
S

.. In terms of planting direction, the mean difference between the perpendicular and parallel patterns
in triangular patterns was not significant, but in the rectangular pattern, in the planting composition
with the deciduous trees and the planting composition of the ...

Ty B Ciedby§  Related aticles Al $ versions
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REMARKS
Claims 1-20 were pending in this application. In the Office Action, claims 1-5, 10, 12-13
and 15-18 were rejected, and claims 6-9, 11, 14 and 19-20 were objected to.
Claims 1-2, 4-10, 12 and 14-20 are hereby amended. No claim is added or canceled
herein.
Withdrawal of the rejections and objections is requested in view of above amendment

and remarks that follow.

Response to Rejections under 35 U.S.C. § 103

In the Office Action, claims 1-5, 10, 12—-13 and 15-18 were rejected under 35 U.S.C. §
103 as being unpatentable over U.S. Pat. App. Pub. No. 2016/0314604 (“Oh”), sometimes in
combination with U.S. Patent No. 6,208,352 (“Blackwell”).

Independent claim 1, as amended, recites the feature of “determining a length of a line
segment using the points based on the determined attributes of the areas, the determined length
of the line segment reduced to account for separation between the pattern pieces responsive to
determining that the points are located in different pattern pieces....”

This feature is advantageous, among other reasons, because exaggeration of a length of
line connecting two points in a 2D pattern when the points are located in different pattern pieces
that are displayed as being separated may be prevented.

None of the cited references disclose, teach or suggest this feature. Oh fails to disclose or
teach this feature. Oh at best describes, in FIGs. 5 and 6, point 309 on pattern piece 304 different
from pattern piece 303 of points 302, 305. In these figures, points 302, 305 are a starting point
and an ending point for taking the measurement (see Oh, paragraph [0067]). The starting point

309 on pattern piece 304 of Oh, however, is not used for measuring a length of line segment that

11
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ends at a point on different pattern piece 303, but rather for measuring a length of line segment

that ends at a candidate ending point 301 on the same pattern piece 304 (see Oh, FIGs. 7 and 8

(reproduced below); and paragraphs [0069]-[0070]). Although FIG. 8 of Oh describes a

difference value 314 which indicates difference between the line segment on pattern piece 303

and another line segment on pattern piece 304.

e

Reproduced FIG. 7 of Oh

e

e Ransesces
et s i T
N,

s b AR

Reproduced FIG. 8 of Oh

In other words, Oh does not disclose taking measurement from a point in one pattern

piece to another point in a different pattern piece. Nor does Oh describe reducing the length of

the line between the two points if the two points are placed on different pattern pieces that are

displayed as being separated. Hence, Oh, does not disclose or suggest the feature of

“determining a length of a line segment using the points based on the determined attributes of the

areas, the determined length of the line segment reduced to account for separation between the

pattern pieces responsive to determining that the points are located in different pattern pieces,”

recited in amended claim 1.

12
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Nor does Blackwell remedy such deficient disclosure of Oh. Blackwell relates to
polygon description that includes a linked list of vertices of a product polygon. (See Blackwell,
col. 4, lines 20-36). Nowhere in Blackwell does it appear to disclose, suggest or teach anything
about determining a length of a line segment between two points in different pattern pieces of 2D
pattern.

Accordingly, claim 1, as amended, and its dependent claims are patentably
distinguishable over the cited references.

Independent claims 15 and 16, as amended, recite similar features. Hence, amended
claims 15, 16 and its dependent claims are also patentably distinguishable over the cited
references.

Accordingly, withdrawal of the rejections is respectfully requested.

Allowability of Claims

Allowability of claims 6-9, 11, 14, and 19-20 is respectfully acknowledged.

13
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CONCLUSION

Based on the foregoing, the application is in condition for allowance of all claims, and a
Notice of Allowance is respectfully requested. If the examiner believes for any reason direct
contact would help advance the prosecution of this case to allowance, the examiner is

encouraged to telephone the undersigned at the number given below.

Respectfully submitted,

Dated: July 8, 2021 /Dohyun Ahn/

Dohyun Ahn, Reg. No. 63,237
Fenwick & West LLP

801 California Street
Mountain View, CA 94041
Phone: (650) 335-7291
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AMENDMENTS TO THE CLAIMS

Please amend the claims as set forth below:

1. (Currently amended) A method of taking measuring-a measurement of a two-
dimensional (2D) pattern, comprising:

receiving-as-an-input; a plurality of points in a space in which a 2D pattern of clothing is
displayed;

determining-an-attribute-of an-area attributes of areas in which the points are ineludedin

the-spaee-located, wherein the attributes indicate at least whether the points are located in a same

pattern piece of the clothing or different pattern pieces of the clothing;

measuring determining a length of a line segment using the points based on the

determined attrtbute-attributes of the areas, the determined length of the line segment reduced to

account for separation between the pattern pieces responsive to determining that the points are

located in different pattern pieces area; and

outputting the length of the line segment.

2. (Currently amended) The method of claim 1, wherein the determining of the

attribute attributes of the areas area-comprises:

A analyzing
a data structure corresponding to each of the points_ to determine the attributes.
3. (Original) The method of claim 2, wherein the data structure corresponding to

each of the points includes, in a form of a link, information associated with at least one of a
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pattern piece in which each of the points is positioned, a line in a pattern piece on which each of

the points is positioned, or a point on a line in a pattern piece.

4. (Currently amended) The method of claim 1, wherein the attributes attribute-of
the areas area-comprises at least one of’

a first attribute indicating that an area in which points are located ineluded-corresponds
to a same pattern piece of the 2D pattern;

a second attribute indicating that an area of one of the points is located in an-areatn

which-points-are-tneluded-correspendste a first pattern piece and an area of another of the points

is located in a second pattern piece different from the first pattern piece each-etherinthe 2D

patters,

a third attribute indicating that an area in which a start point and an end point-amesng of
the points are located #etaded-corresponds to an outer arc of a same pattern piece of the 2D
pattern;

a fourth attribute indicating that an area including +awhieh-one of [[a]]the start point and
an the end point-ameng of the points is-ineluded-corresponds to a pattern piece of the 2D pattern,
and an area including #-whieh-the other ere-of the start point and the end point-ameng-the-peints
tstaehaded corresponds to a remaining area excluding the pattern piece of the 2D pattern inthe
spacefrom-which-the ZDpatternis-exeluded; or

a fifth attribute indicating that areas including the an-areatn-which-points are-incladed

corresponds-to-the-remaining-areatn-the-space-from outside the 2D pattern-is-exeluded.
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5. (Currently amended) The method of claim 4, wherein, in response to the
attributes attribute-of the areas area being determined to be of the first attribute, the-measuring
determining of the length of the line segment comprises:

measuring determining a first length of a first line segment connecting a start point and

an end point that-are-nputin of the same pattern piece-ameng-the-peints; and

setting the first length as te-be-the length of the line segment.

6. (Currently amended) The method of claim 4, wherein, in response to the
attributes attribute-of the areas area being determined to be of the second attribute, the-measuring
of determining the length of the line segment comprises:

measuringa-seeond determining a length of a first seeend-line segment connecting a
start point #putin the first pattern piece and an end point #putin the second pattern piece
afmonRg-the-pethts,

measuringa-third determining a second length by subtracting, from the first second

length, a length of a connection line connecting a first intersection point at which the second line
segment crosses a first outer line of the first pattern piece and a second intersection point at
which the second line segment crosses a second outer line of the second pattern piece; and

setting the-third second length to be the length of the line segment.

7. (Currently amended) The method of claim 6, further comprising:

receiving, as an input, a changed position of one of [[a]]the start point and [[an]]the end
point-ameng-the-points,

wherein determining the-measuring-of-the length of the line segment comprises:
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measurtag determining the length of the line segment based on the

changed position of the one of the start point and the end point peint.

8. (Currently amended) The method of claim 4, wherein, in response to the
attributes attribute-of the areas area being determined to be of the third attribute, the measuring
of the length of the line segment comprises:

feasurtrerespeettve determining lengths of a first third-line segment and a second
feurth-line segment-that-extend, the first line segment extending from the start point to meet the
second line segment and perpendicular to the second line segment and-the-end-point
respeetrvely—and-are perpendienlar toeachother,

ealentating determining a length of the outer arc based on the lengths of the first third

line segment and the second fewrth-line segment; and

setting the length of the outer arc as te-be-the length of the line segment.

9. (Currently amended) The method of claim 4, wherein, in response to the
attributes attribute-of the areas area being determined to be of the fourth attribute, the-measuring
ofdetermining the length of the line segment comprises:

measuring-determining a length of an inner line connecting a point located ineluded-in a
pattern piece amengthe-peints and an intersection point crossing an outer line of the pattern
piece;

measuring determining a length of an outer line connecting the intersection point and a

point located ineluded-in the remaining area-ameong-the-peints; and
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setting, as te-be-the length of the line segment, at least one of the length of the inner line,
the length of the outer line, or a sum of the length of the inner line and the length of the outer

line.

10.  (Currently amended) The method of claim 4, wherein, in response to the
attributes attribute-of the areas area being determined to be of the fifth attribute, the-measuring-of
determining the length of the line segment comprises:

measurtrga-fifth determining a length of a ffth-line segment connecting a start point

and an end point_outside the 2D pattern -ameng-the-peints-input-in-the rematningarea; and

setting the fifth-length of the line segment as te-be-the length of the line segment.

11.  (Original) The method of claim 1, further comprising:
receiving, as an input, a strain rate of the 2D pattern; and

deforming the length of the line segment based on the strain rate of the 2D pattern.

12.  (Currently amended) The method of claim 1, wherein the receiving of the points
comprises:

setting, as a start point, a first point at which a first input is received first-pointinput

along-a-presetfirstinput patternamong the points;
after setting the start point-ameng-the-peints, setting, as at least one intermediate point, at

least one second point at which a second input subsequent to the first input is received input

along-a-preset second-inputpattern; and
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after setting the start point or the at least one intermediate point-ameng-the-petnts,

setting, as an end point, a third point at which a third input subsequent to the second input is

received input-atong-the-secondtnput-pattern.

13.  (Original) The method of claim 1, wherein the 2D pattern is modeled with a mesh
including a plurality of polygons,
wherein, among the points, at least one point input in an inside of the 2D pattern

and on an outer line of the 2D pattern is mapped to the polygons.

14.  (Currently amended) The method of claim 1, wherein the 2D pattern is modeled
with a mesh including a plurality of polygons,
wherein-amens-the-petnts; at least one point inputin-aremaining-areain-the
space-from-whteh outside the 2D pattern-is-exetuded is defined by a relative position of

the at least one point with respect to the 2D pattern.

15.  (Currently amended) A non-transitory computer-readable storage medium storing
instructions thereon, the instructions, when executed by a processor, cause the processor to:

receiveras-antaput: a plurality of points in a space in which a 2D pattern of clothing is
displayed;

determine-an-attribute-ofanarea attributes of areas in which the points are located

included-in-the-spaee, wherein the attributes indicate at least whether the points are located in a

same pattern piece of the clothing or different pattern pieces of the clothing:
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reasurig determine a length of a line segment using the points based on the determined

attrtbute-attributes of the areas, the determined length of the line segment reduced to account for

separation between the pattern pieces responsive to determining that the points are located in

different pattern pieces area; and

output the length of the line segment.

16.  (Currently amended) An apparatus for measuring taking a measurement of a two-
dimensional (2D) pattern, comprising:
a user interface (UI) device configured to receive, from a user as-aninput, a plurality of

points in a space in which a 2D pattern of clothing is displayed;

a processor coupled to a memory to execute instructions on the memory eenfisured-to

memory instructions causing the processor to:

determine attributes of areas in which the points are located, wherein the

attributes indicate at least whether the points are located in a same pattern piece of the

clothing or different pattern pieces of the clothing, and

determine a length of a line segment using the points based on the determined

attributes of the areas, the determined length of the line segment reduced to account for

separation between the pattern pieces responsive to determining that the points are

located in different pattern pieces; and

an output device configured to output the length of the line segment.
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17.  (Currently amended) The apparatus of claim 16, wherein the instructions further

cause the processor is-eenfisured-to-determine-the-attribute-of the-area-based-en analyze a data

structure corresponding to each of the points_to determine the attributes.

18.  (Currently amended) The apparatus of claim 16, wherein the attributes attribute
of the areas area-comprises at least one of’

a first attribute indicating that an area in which points are located #eluded-corresponds
to a same pattern piece of the 2D pattern;

a second attribute indicating that an area of one of the points is located in an-areatn

which-peints-are-tneluded-corresponds-te a first pattern piece and an area of another of the points

is located in a second pattern piece different from the first pattern piece each-otherinthe 2D

patters,

a third attribute indicating that an area in which a start point and an end point-amesng of
the points are located ineladed-corresponds to an outer arc of a same pattern piece of the 2D
pattern;

a fourth attribute indicating that an area including #-whieh-one of [[a]]the start point and
an the end point-ameng of the points istreluded-corresponds to a pattern piece of the 2D pattern,
and an area including #whieh-the other ere-of the start point and the end point-amengthe-peoints

tsineluded corresponds to a remaining area excluding the pattern piece of the 2D pattern #n-the

space-from-whichthe 2ZD-patternis-exeluded; or
a fifth attribute indicating that areas including the an-areatn-which-points are-tnectuded

corresponds-to-the-rematning-areatn-the-space-from outside the 2D pattern-is-exeluded.
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19.  (Currently amended) The apparatus of claim 18, wherein the instructions cause

the processor is-eenfigured-to:

in response to the attributes of the areas being determined to be of the second attribute:

reasure-a-second determine a length of a first seeend-line segment connecting a start
point #patin the first pattern piece and an end point #put-in the second pattern piece-amengthe
points;

reasure-a-third determine a second length by subtracting, from the first seeend-length, a

length of a connection line connecting a first intersection point at which the second line segment
crosses a first outer line of the first pattern piece and a second intersection point at which the
second line segment crosses a second outer line of the second pattern piece; and

set the-third second length to be the length of the line segment.

20.  (Currently amended) The apparatus of claim 18, wherein the instructions cause

the processor is-eenfigured-to:

in response to the attributes of the areas being determined to be of the third attribute:

reasurerespeetive determine lengths of a first third-line segment and a second feurth

line segment-that-extend, the first line segment extending from the start point to meet the second

line segment and perpendicular to the second line segment and-the-end-pointrespectively—and
are-perpendicularto-each-other;

ealeulate determine a length of the outer arc based on the lengths of the first third-line

segment and the second feurthline segment; and

set the length of the outer arc as te-be-the length of the line segment.

10
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Application/Control Number: 17/027,426 Page 2
Art Unit: 2613

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Response to Arguments
2. Applicant’'s arguments, see pages 11-13, filed 08 July 2021, with respect to
claims 1 and similar claims in substance have been fully considered and are
persuasive. The rejection of claims 1 and similar claims in substance has been

withdrawn.

Claim Rejections - 35 USC § 112

3. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description ofthe
invention, and of the manner and process of making and using it,in such full, clear, concise,
and exact terms as to enable anyperson skilled in the art to which it pertains, or with which it
is mostnearlyconnected, to make and use the same, and shall setforth the bestmode
contemplated bythe inventor or jointinventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specificationshall contain a written description ofthe invention, and of the
manner and process of making and using it,in such full, clear, concise,and exactterms as to
enable anyperson skilled in the art to which it pertains, or with which itis mostnearly
connected,to make and usethe same, and shall setforth the bestmode contemplated by the
inventor of carrying out his invention.
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4. Claims 1-20 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first
paragraph, as failing to comply with the written description requirement. The claim(s)
contains subject matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor or a joint inventor,
or for applications subject to pre-AlA 35 U.S.C. 112, the inventor(s), at the time the
application was filed, had possession of the claimed invention. With regard to claims 1,
15, and 16, the claims describe for example at claim 1, “determining a length of a line
segment using the points based on the determined attributes of the areas, the
determined length of the line segment reduced to account for separation between the
pattern pieces responsive to determining that the points are located in different pattern
pieces.” However, the specification does not clearly describe the above limitation.
Paragraph 0079 of the specification broadly describes changing the length of a
connection line connecting two pattern pieces, but does not necessarily narrowly
describe the changing to be a reduction. Therefore, claims 1, 15, and 16 do not meet
the written description requirement. Since claims 1, 15 and 16 do not meet the written
description requirement, claims 2-14 and 17-20 also do not meet the written description

requirement.

Allowable Subject Matter
5. Claims 6-9, 11, 14, 19, and 20 are objected to as being dependent upon a

rejected base claim, but would be allowable if rewritten in independent form including all
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of the limitations of the base claim and any intervening claims and all other rejections
are resolved.

6. Regarding claim 6, the prior art does not clearly disclose the method of claim 4,
wherein, in response to the attribute of the area being determined to be the second
attribute, the measuring of the length of the line segment comprises: measuring a
second length of a second line segment connecting a start point input in the first pattern
piece and an end point input in the second pattern piece among the points; measuring a
third length by subtracting, from the second length, a length of a connection line
connecting a first intersection point at which the second line segment crosses a first
outer line of the first pattern piece and a second intersection point at which the second
line segment crosses a second outer line of the second pattern piece; and setting the
third length to be the length of the line segment.

7. Regarding claim 8, the prior art does not clearly disclose the method of claim 4,
wherein, in response to the attribute of the area being determined to be the third
attribute, the measuring of the length of the line segment comprises: measuring
respective lengths of a third line segment and a fourth line segment that extend from the
start point and the end point, respectively, and are perpendicular to each other;
calculating a length of the outer arc based on the lengths of the third line segment and
the fourth line segment; and setting the length of the outer arc to be the length of the
line segment.

8. Regarding claim 9, the prior art does not clearly disclose the method of claim 4,
wherein, in response to the attribute of the area being determined to be the fourth

attribute, the measuring of the length of the line segment comprises: measuring a length
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of an inner line connecting a point included in a pattern piece among the points and an
intersection point crossing an outer line of the pattern piece; measuring a length of an
outer line connecting the intersection point and a point included in the remaining area
among the points; and setting, to be the length of the line segment, at least one of the
length of the inner line, the length of the outer line, or a sum of the length of the inner
line and the length of the outer line.

9. Regarding claim 11, the prior art does not clearly disclose the method of claim 1,
further comprising: receiving, as an input, a strain rate of the 2D pattern; and deforming
the length of the line segment based on the strain rate of the 2D pattern.

10.  Regarding claim 14, the prior art does not clearly disclose the method of claim 1,
wherein the 2D pattern is modeled with a mesh including a plurality of polygons,
wherein, among the points, at least one point input in a remaining area in the space
from which the 2D pattern is excluded is defined by a relative position with respect to
the 2D pattern.

11.  Regarding claim 19, similar reasoning as discussed in claim 6 is applied.

12.  Regarding claim 20, similar reasoning as discussed in claim 8 is applied.

Conclusion
Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PHI HOANG whose telephone number is (571)270-
3417. The examiner can normally be reached on Mon-Fri 8:00-5:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, XIAO WU can be reached on (571)272-7761. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see https:/ppair-
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my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/PHI HOANG/
Primary Examiner, Art Unit 2613
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AMENDMENTS TO THE CLAIMS

Please amend the claims as set forth below:

1. (Currently amended) A method of taking a measurement of a two-dimensional
(2D) pattern, comprising:

receiving a plurality of points in a space in which a 2D pattern of clothing is displayed;

determining attributes of areas in which the points are located, wherein the attributes
indicate at least whether the points are located in a same pattern piece of the clothing or different
pattern pieces of the clothing;

determining a length of a line segment using the points based on the determined
attributes of the areas, the determined length of the line segment changed redueed-to account for
separation between the pattern pieces responsive to determining that the points are located in
different pattern pieces; and

outputting the length of the line segment.

2. (Previously Presented) The method of claim 1, wherein the determining of the
attributes of the areas comprises:
analyzing a data structure corresponding to each of the points to determine the

attributes.

3. (Original) The method of claim 2, wherein the data structure corresponding to

each of the points includes, in a form of a link, information associated with at least one of a
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pattern piece in which each of the points is positioned, a line in a pattern piece on which each of

the points is positioned, or a point on a line in a pattern piece.

4. (Previously Presented) The method of claim 1, wherein the attributes of the areas
comprises at least one of’

a first attribute indicating that an area in which points are located corresponds to a same
pattern piece of the 2D pattern;

a second attribute indicating that an area of one of the points is located in a first pattern
piece and an area of another of the points is located in a second pattern piece different from the
first pattern piece;

a third attribute indicating that an area in which a start point and an end point of the
points are located corresponds to an outer arc of a same pattern piece of the 2D pattern;

a fourth attribute indicating that an area including one of the start point and the end point
of the points corresponds to a pattern piece of the 2D pattern, and an area including the other of
the start point and the end point corresponds to a remaining area excluding the pattern piece of
the 2D pattern; or

a fifth attribute indicating that areas including the points outside the 2D pattern.

5. (Previously Presented) The method of claim 4, wherein, in response to the
attributes of the areas being determined to be of the first attribute, determining of the length of
the line segment comprises:

determining a first length of a first line segment connecting a start point and an end

point of the same pattern piece; and
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setting the first length as the length of the line segment.

6. (Previously Presented) The method of claim 4, wherein, in response to the
attributes of the areas being determined to be of the second attribute, determining the length of
the line segment comprises:

determining a length of a first line segment connecting a start point in the first pattern
piece and an end point in the second pattern piece;

determining a second length by subtracting, from the first length, a length of a
connection line connecting a first intersection point at which the second line segment crosses a
first outer line of the first pattern piece and a second intersection point at which the second line
segment crosses a second outer line of the second pattern piece; and

setting the second length to be the length of the line segment.

7. (Previously Presented) The method of claim 6, further comprising:
receiving, as an input, a changed position of one of the start point and the end point,
wherein determining the length of the line segment comprises:

determining the length of the line segment based on the changed position of the

one of the start point and the end point.

8. (Previously Presented) The method of claim 4, wherein, in response to the

attributes of the areas being determined to be of the third attribute, the measuring of the length of

the line segment comprises:
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determining lengths of a first line segment and a second line segment, the first line
segment extending from the start point to meet the second line segment and perpendicular to the
second line segment;

determining a length of the outer arc based on the lengths of the first line segment and
the second line segment; and

setting the length of the outer arc as the length of the line segment.

9. (Previously Presented) The method of claim 4, wherein, in response to the
attributes of the areas being determined to be of the fourth attribute, determining the length of the
line segment comprises:

determining a length of an inner line connecting a point located in a pattern piece and an
intersection point crossing an outer line of the pattern piece;

determining a length of an outer line connecting the intersection point and a point
located in the remaining area; and

setting, as the length of the line segment, at least one of the length of the inner line, the

length of the outer line, or a sum of the length of the inner line and the length of the outer line.

10.  (Previously Presented) The method of claim 4, wherein, in response to the
attributes of the areas being determined to be of the fifth attribute, determining the length of the
line segment comprises:

determining a length of a line segment connecting a start point and an end point outside
the 2D pattern; and

setting the length of the line segment as the length of the line segment.
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11.  (Original) The method of claim 1, further comprising:
receiving, as an input, a strain rate of the 2D pattern; and

deforming the length of the line segment based on the strain rate of the 2D pattern.

12.  (Previously Presented) The method of claim 1, wherein the receiving of the
points comprises:

setting, as a start point, a first point at which a first input is received,

after setting the start point, setting, as at least one intermediate point, at least one second
point at which a second input subsequent to the first input is received; and

after setting the start point or the at least one intermediate point, setting, as an end point,

a third point at which a third input subsequent to the second input is received.

13.  (Original) The method of claim 1, wherein the 2D pattern is modeled with a mesh
including a plurality of polygons,
wherein, among the points, at least one point input in an inside of the 2D pattern

and on an outer line of the 2D pattern is mapped to the polygons.

14.  (Previously Presented) The method of claim 1, wherein the 2D pattern is modeled
with a mesh including a plurality of polygons,
wherein at least one point outside the 2D pattern is defined by a relative position

of the at least one point with respect to the 2D pattern.
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15.  (Currently amended) A non-transitory computer-readable storage medium storing
instructions thereon, the instructions, when executed by a processor, cause the processor to:

receive a plurality of points in a space in which a 2D pattern of clothing is displayed;

determine attributes of areas in which the points are located, wherein the attributes
indicate at least whether the points are located in a same pattern piece of the clothing or different
pattern pieces of the clothing;

determine a length of a line segment using the points based on the determined attributes
of the areas, the determined length of the line segment changed redueed-to account for separation
between the pattern pieces responsive to determining that the points are located in different
pattern pieces; and

output the length of the line segment.

16.  (Currently amended) An apparatus for taking a measurement of a two-
dimensional (2D) pattern, comprising:
a user interface (UI) device configured to receive, from a user, a plurality of points in a
space in which a 2D pattern of clothing is displayed;
a processor coupled to a memory to execute instructions on the memory the memory
instructions causing the processor to:
determine attributes of areas in which the points are located, wherein the
attributes indicate at least whether the points are located in a same pattern piece of the
clothing or different pattern pieces of the clothing, and
determine a length of a line segment using the points based on the determined

attributes of the areas, the determined length of the line segment changed redueced-to
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account for separation between the pattern pieces responsive to determining that the
points are located in different pattern pieces; and

an output device configured to output the length of the line segment.

17.  (Previously Presented) The apparatus of claim 16, wherein the instructions
further cause the processor analyze a data structure corresponding to each of the points to

determine the attributes.

18.  (Previously Presented) The apparatus of claim 16, wherein the attributes of the
areas comprises at least one of’

a first attribute indicating that an area in which points are located corresponds to a same
pattern piece of the 2D pattern;

a second attribute indicating that an area of one of the points is located in a first pattern
piece and an area of another of the points is located in a second pattern piece different from the
first pattern piece,

a third attribute indicating that an area in which a start point and an end point of the
points are located corresponds to an outer arc of a same pattern piece of the 2D pattern;

a fourth attribute indicating that an area including one of the start point and the end point
of the points corresponds to a pattern piece of the 2D pattern, and an area including the other of
the start point and the end point corresponds to a remaining area excluding the pattern piece of
the 2D pattern; or

a fifth attribute indicating that areas including the points outside the 2D pattern.
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19.  (Previously Presented) The apparatus of claim 18, wherein the instructions cause
the processor to:

in response to the attributes of the areas being determined to be of the second attribute:

determine a length of a first line segment connecting a start point in the first pattern
piece and an end point in the second pattern piece;

determine a second length by subtracting, from the first length, a length of a connection
line connecting a first intersection point at which the second line segment crosses a first outer
line of the first pattern piece and a second intersection point at which the second line segment
crosses a second outer line of the second pattern piece; and

set the second length to be the length of the line segment.

20.  (Previously Presented) The apparatus of claim 18, wherein the instructions cause
the processor to:

in response to the attributes of the areas being determined to be of the third attribute:

determine lengths of a first line segment and a second line segment, the first line
segment extending from the start point to meet the second line segment and perpendicular to the
second line segment;

determine a length of the outer arc based on the lengths of the first line segment and the
second line segment; and

set the length of the outer arc as the length of the line segment.
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REMARKS
Claims 1-20 were pending in this application. In the latest Office Action, claims 1-20
were rejected.
Claims 1 and 15-16 are hereby amended. No claim is added or canceled herein.
Withdrawal of the rejections and objections is requested in view of above amendment

and remarks that follow.

Response to Rejections under 35 U.S.C. § 112

In the Office Action, claims 1-20 were rejected under 35 U.S.C. § 112(a) as failing to
comply with the written description requirement. Specifically, it is stated in the Office Action
that the specification does not describe reducing the length of the line segment line between two
pattern pieces but only describes changing the length of the line segment line.

Applicant respectfully disagrees. The present application described in paragraph [0089]
that “[t]he measuring apparatus may measure a length by subtracting the length of the connection
line 425 from the length of the line segment 415.” Because the measured length would be
reduced when the length of the connection line 425 is subtracted, the specification provides
written description for the feature of “determining a length of a line segment using the points
based on the determined attributes of the areas, the determined length of the line segment
changed redueed-to account for separation between the pattern pieces responsive to determining
that the points are located in different pattern pieces....”

However, in order to expedite the prosecution of the application, claim 1 is hereby
amended to recite that “determining a length of a line segment using the points based on the

determined attributes of the areas, the determined length of the line segment changed to account

10
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for separation between the pattern pieces responsive to determining that the points are located in
different pattern pieces....”
Claims 15 and 16 are also amended to recite similar features. Accordingly, withdrawal of

the rejections is respectfully requested.

CONCLUSION

Based on the foregoing, the application is in condition for allowance of all claims, and a
Notice of Allowance is respectfully requested. If the examiner believes for any reason direct
contact would help advance the prosecution of this case to allowance, the examiner is

encouraged to telephone the undersigned at the number given below.

Respectfully submitted,

Dated: October 26, 2021 /Dohyun Ahn/
Dohyun Ahn, Reg. No. 63,237
Fenwick & West LLP
801 California Street
Mountain View, CA 94041
Phone: (650) 335-7291

11
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from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
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Application No. Applicant(s)
) » 17/027,426 LEE et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
PHI HOANG 2613 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the response filed 26 October 2021.

[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
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3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.[¥) Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥ Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. J Other -

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date. .
/PHI HOANG/
Primary Examiner, Art Unit 2613

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211102
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Application/Control Number: 17/027,426 Page 2
Art Unit: 2613

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Allowable Subject Matter

2. Claims 1-20 are allowed.
3. The following is an examiner’s statement of reasons for allowance: the prior art
does not clearly disclose all the claimed limitations. Matsushita et al. discloses
determining the distance between two keypoints of a clothing item. However, the above
prior art whether alone or in combination with the previously cited prior art does not
clearly disclose all the limitations of claims 1-20.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PHI HOANG whose telephone number is (571)270-

3417. The examiner can normally be reached Mon-Fri 8:00-5:00.

376



Application/Control Number: 17/027,426 Page 3
Art Unit: 2613

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, XIAO WU can be reached on (571)272-7761. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https ://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/PHI HOANG/
Primary Examiner, Art Unit 2613
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Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/027.426 01/11/2022 11222448 36360-47164/US 4907
758 7590 12/21/2021
FENWICK & WEST LLP
SILICON VALLEY CENTER

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

INVENTOR(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional inventors):

Hohyun LEE, Seoul, KOREA, REPUBLIC OF;
Yeji KIM, Seoul, KOREA, REPUBLIC OF;

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

CLO Virtual Fashion Inc., Seoul, KOREA, REPUBLIC OF;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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