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lines= Y& A(one lengths)E A5, B graduation2 LfFoflolA
(Graduation)2 Wstal, FAIZo] A2 external graduation, FAIZo] T2
internal graduation & 7FA2 WAt 2lo]of(layer)= C layer 37FA2
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wel mepe AASHs Zloz o] Yokt mel moFS WEAL, wEL

E Zlzo oJsiiA FEIt AifEo] HE2A ¢H= AoR dfojyAte]y Tt
Tote slolABrdE ofFEA EASH] flsiA= A AE 7lEo] 2
Tt HHAE o] E (Permanent Wave)lt dllo] A® (Hair Setting), dl°]
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Zjo] Yste tgRt dlojaEde A=l o¥7] "ol oA # dof m
& wopollA F8% YAE AA| St SAEE RE SolAEYS] 7127t

=

18) Ha=. (2019). “slo] AE ARl EES}F A, olstoiAHiet Aol

_14_



who] slof wlge] HAAHY WA T uET Fayol Arkw
S gk 2EEE sl Aelut et AR B9t /S ALgH o
g B /15HQ e wefste] wAe] BEEE £ & Uk ofe

A HAAE AET 4 Qolof 19

ehle g@n A e 2 o stol, 2L vlgoE oAl
5@oz 9mo /MY 2 TS UL EG, Webt 47] B g
34 ane Bgstel 9FEL BAT & gom, Aol 4P uE
gste] A4S E@SHE FHoR BEH dolt AAe] Ze Holx
g lele] AAQl oluAE P Fag dTS Gt uetA, el
SEG A4 obBTheS Zxstel AAH ojuAE WAXAE Aol ]
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oh mebd, deldAteluy Heb ARHol: el #kE ZAck @

o} .20)

2) SoIAES] AHY &

19) HFaA. 2023). “sllol AE A 2% 9 o], Heje] T FejAsie] T AT, SHolz
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7h AR soAE

WA (one length) &2 &2 (solid)etal® ot Zt7b 0° 2 0]—,—01 Z]
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= T
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= =
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Sog v, FA Ao ofgt
grEolzlng we Fo AAF A
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=19 90° ~ 180° o]d7}A] AZEHE Foll et SlAES Dttt
A #olol(same layer)= FYE dlolol(uniform layer)etilke E2|H
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ogk 4 UAT A Folojo e IO FiE o] Gl F9lof et Ak
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[£*]] Mark Hayes Sassoon Academy(2008)
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[24] A2Fo] olgel dlolAeteln Ba Zoje] Sx|sht
AE WS vz]+= F93F(2009)
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) oF2k1(Out Line)

slofAEA obxatel

g 2l

Az 22l
[1 2-5] oF22kI(Out Line)

[Z#]] Pivot Point. 1994

t}) A4 (Section)

AM(section) e FOIAEE 44 A& & Aws 1A TS YrE
Ag oulsie] o wRsl ek vt wo] Aol REo|q A
Ag A Hrb) £4 3 mWe] 24 Aehte majrlee dsis F
2 A27] ojejenz Fao] BAd B AHS ik Ade Fasitt

Aol FAL FA Zdo] At 7k2 MM (horizontal section)}

72 25 2 (flagdt ZTAo| oA =2 Al Md(vertical section), 7=

31) =9l 2023). & =5 HHAAES] FEYIRT R Ak, Stol 2jle] mhE HAel |
o}, fopAlHREl =St Als, 21(2), 189-20
=]

0.
32) sM371, #7344, (2019). SloAE A 2 A+, Teb=mlgetel#]y, 25(1), 71-83,
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o} Aol 3 AR ARG BES WS AYd A4 A (diagonal
section), F40] W gImol A WolAk RES Lhes] AgE WAE A4 5

low FArol Iwyt HHAstAl she FojAEtY] wet A

chre A 4ol
et AL L AEstelof g3

M2 72 A SH

(1% 2-6] HM%_OJ ZZF
[EA4] 93=(2009), AES] =9 ¥ =4

2h Bl (Distribution)
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2

33) 72 (2003). AflQd slej2Erde] 2% slojdE 24 - WAS sollEde SHoE
-, el aREste] 2], 1.1 (2003): 105-118.
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wate], FAOIA AAAHA WolAt WS oulst

oojAdg-E =L o ARgHT

AHEEE 712 F oz TJEisrefe]d(graduation) oyt #Holol(layen)F-& W=
+ bl ARE-ET
wHol & Hll (shifted distribution)+= ZFolut Z]Zto|l A Hlojdt ¥eke] v
TRteh YR o)) i FE] ey B A 7 Hitol 4
T2 AMGHEOESY gofet AES] fEH mdS 9o wE Adygle]l TAA
QdstAY Fgoer HEe Hof H(EV|E St e to]dlA(Over
direction)o]gtalke et
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A= FAehH Hldshs A& 9ohH30 JA A =
7] 9ol AHEShe AE WHog Adjo] AE A o]&5t= EHjolth 4
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I
>
a1

>

1

N

N

m M

£ 9 o mx i

p
2
Q
A
juv)
===
)
S
M
=]
===
24
o
™
juv)
=
o
ot
M
=+
——

.....

(29" 2-7] E8](Distribution)

35) g (2017). “Beam-dry &l AEZ|Hel| 2 slojelax] e . A=ista 4
Atete] =2

36) A7 (2022). “ANAA Sle] GRS Tl HYD BE AP g @, A
Afeh S e
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o) o] A (Base)

Hlo] A (base)= 2 AHSH] fof HFA o=z Fuo mds 3F
d(paneD)2 HotH, djof At Aotz IHAE WE7] flsf AR
2 & 9A AQE= AHel wet Ho|lA9l FR7F EEtA|=d], & H|o]
(On Base), Z@H|o]A(Free Base), AFo]= H|o]A(Side base), 2 ZH|o]
(Off base), EQJAE H|o]A(Twist Base)® U H Hjo]Aeo] Z&o A} Zro
of FgstA WALE sH& 471 Qleh3D

ro

r&"
B

>

—

(1) & Hlo]~

(2) AtelE Ho]~

I w9 (panel) Ho]A §HE EEEo| Blo] Z[7Zto] L& Hof FJof
A AEsh:s WHos gAZ W HH o 7ol dojxAut, vt He A
A Aottt Aunbyd 2FQl(spaniel line, Azt gel)o|i} oAbzl el
(isadora line, Stizteiel)of|] F&2 ARGHTE3S)

(3) e Hjo]A

o Hido] AE Mol Hjo|A Z dhe] x5t Sl
71A0] glo] Alezte] olwe mEt AFAAHA Hjo|A
AOR FOAE HAg daE Fo2 BogdA AEsSt: #4E AE T 1

37) Z8m]. (2003). “slo] ARG 71 sAdel et A st 4
38) o|913]. (2012). “H|o]#] SoAE TjAfQle]l BIF A", ATk AAFSHY] =7
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2 HolAE U, EYAE Holag A%st7] Y8 B Bag volroln, m
uro] Zolz} A Aol AL ottt

(4) 2= H|o]~

Dol wlolx EL oy $IXq FHL WER FAs A4l A
oA AL ot S g

d
2ot Aulels 2HdA
A% wol AHgEE Fefoldt

(5) ESIAE Hlo]~
AR BE dolas AAY ) Agste]l FAT BAE AT u) A
Hel7lete HEAY moty Asshs Hades AR 2] sl

25 Aeluat stz Qele] ol ALgHLE

2 o]~ Apo]E Hjo]A QX Hjo]A I Ho]A

(71 2-8] H]o]A(base)

Hh) A& ZHr(Angle of Haircut)

AL AEY we] DL H AR BoAEE Sof el
AL Totn] SolAE FEiE AASE FAT 242 AT RIS Sol
Sol ool oo} A9, 2elFolold, dololz i, Gas9
Folol e mito] Felo] ofs) Wolxt A4A A& AT Aestid] 4

39) 1. (007). “Slo1AY 7] slol2Erae] Azka Agel nlA: gl Bak AT o
Acota HALsts] =2
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AL T FHE st Jerng e Zolgtr HQuitt O 7tk o] =
o7t thar). Feol o3t 2t ohd FgozRHel ZEg metste] A3
o AHiE Ayol gt FACRRYH SolF= 4k =, Holding Anglef]
Ziwo] uhe} sl setale] Fejrt chachan

o]
90" v -
90° i
i a0 il
[ 2-10] T4l oJ_t 4%
[&4]] Dwight Miller, 2002
40) 98F Q019). “lAke SojciArlo] Tt A7, A7 ISk AASIeIeE
41) gml< (2012). “gmbl FeiE S8 BRSO o] taiel ARAR A7, AZdsh |t
Aotk
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AE =°l [ 2-11]3 o] g EAFH 7 SAEP oloZJE)E A
Ue Ade e W 740l 28GP SHRJAE)NA s 22 W
Fom Fotgzle W AA Ale A2 1357 oA T o7t Ak
90° oltt. ¥ste SIAE 2Etde s A= AEE s Hside F
ol ol Ax= ﬁPJOHﬂ AlEstofof st 7B it Z4=E olsid
el fiAlel wet v Ale AEE olsishr] ofHi FAHS ol
FE 9982 71EY :LEHvoﬂ 14 AEQ A5 shte] Zdm=rt digo] =
A Ae A2k $123] AET 5 7] "WEold tiFE sAEE ¢
=8 W S7HAFY SoAE 474 A (Luyd JE oJAtEEt AE,
Folleld AE, dolol AB)RE ojsiE wie A Ale Z4Ft #olo] AE
of Tl ot A& 90° 3 ZRx[Rt olsfistE HARE SojH Aol |t =7
oM = ordet @8 tolHldyt deold, rEke] ZolE dEsjof st
£ SIo71E 28dS Y £ U AA s 43 58 oA Ao

W3t olsirt = Wasteh st

Layer

Graduation
One-Length
Ao elg 7z A4 A4 7
(29 2-11] SA] oJgt Zteel 249l A& Zte
[Z4]] Dwight Miller, 2002
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T4 99 B82 2=2F (blocking)#t Zo] FAE AE 2<dsty] Al
A 28 Ee dete vt 3lew, AE JHE F 9 wead A o
s 9t 7= Zdold. F 3

A2 FEE = Bio] AREE FEQl sofetelofA B = Il P
= FAo= ddste] dojeielat vhih= FE<1 Front Pointol 4 Top Point
77]'74% —/F—% ] 77k WS 7R AL 9o Golden Point F-2 A FEl Nape

B AAold fHoR o AdoR dAdEE we AT
BEoIAE T4 TAo] FAs doh REg

| A A LS A SlelE A
4 7 mAEE (29 2-12)9 2}

- ) e
e C o D
@) _J/r k‘\ F /.-—i———._‘ \
k“\\@ RYe ( j ®EC D)\ \'1
[ \ B L
| \ @ b _‘ f @
| N | ¥ 4? - @i*li
v \a /O Q\@ "'/,e’/
¢ %Y | Ve % A
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L __=_,,/ @ @ | N |
{ | / \
f."l \ r’\ 3
[1E 2-12] 439 #H

=(2018), 71% o] AE,
=2 A H N

e

42) 7Adn]. (2022). 51101 AE A FAFO] o
AE JeHs). F=ojzetn BiAfeke]=g

v} 72 AED Eg saols el e
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ikl 8% oFA}
@® Yjo]Z ZQIE(nape point) N.P
@ H ol mjt]y QI E(back nape midium point) B.N.M.P
® H ZQIE (back point) B.P
@ ZE W o d EQIE(golden back medium point)  G.B.M.P
® ZE XZJE(golden point) G.P
® F =€ 1YY EZJE(top golden medium point) T.G.M.P
@ & ZRIE(top point) T.P
AlE & ot Z<AE(center top medium point) C.T.M.P
©) AME] EQIE(center point) CP
IZHE Apo]E ERIE (front side point) F.S.P
@ Aro]= AERJIE(side point) S.P
®@ AtolE F ZRIE(side corner point) S.C.P
® o]o] IQIE (ear point) E.P
ojo] ¥ FQIE(ear back point) E.B.P
® yjo] Ato]E EQIE(nape side point) N.S.P
[EA4] 1A% 5(2018), 71% slo] AE, =2 Fs=/NL<d
g =49 718 dis] 744 Ade st AH AH AelE A
Adl BtES wHoF A%l 4= & ofyzt dsh= o] AE 2BdS 7
dEs d & Qv AFER AH AlE UEe AezRs 2
CP~TP~N.P 98sl= A5AE 71522 o] Center Line(AE2tel)x}
EP~TP~EPE UW¥+ SF5AH(ear to ear), AEHZRIS FHOZ &

FSP~T.P(T.P ol 2cm) 7|&o2 e AZ43S m@XA(fringe) 32 H
(bang)olgt H=2m o] RE2 g ofmg|o] oJu|x]& TtE=g| AMEst=

o]t 43

~—

43) FA45FAUQ0L5). dol A AGEE T4 Bao] it 744
d&s5ks]A];, 16(2), 203-211.
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FY U719 Yul= AlEsh] 4 B2 Uee 2R AES Hx
QT ofuet wZHo] FAFT WO A4 mi®l HRF aEsiA UbeoF 9
ZFZSFATEAY JHo] Qx|of wet T2 do|2 AEstH: 5 tE A

AEfdo] AEE7]of FEo] Aot Aol wet AA 3719 £ dHo
2 YR o4, blE, Y £oz2 FHRstEY T4 38T g9 rE
FSP~G.Pet EBP~BPE 7|F0& #5355t £&stS o 7 floll 914
g AAE oW Z(over zone)olgt 3k, FXtol|l $IA|5hH=
(middle zone)ole} s, 7Hg ofefjo]l IX|st= A Ar E(under zone)
olg} gt

O
ol
lo

tu

oW £ maro] 2R 8x9d] FaT P sul, nE EL Folx
Bel FnE AR Ay 54 5 Bd gAY 4=2d

44) Pivot Point.(1994).



(silhouette)S AAst mure] ko] 7pa wre
obzetel o] FEE Yt

W ZIZQE (Pivot Point)s FAS A F FRoZ ety LR 7|&Fe
Tl 71 w2 I AE(crest) THOE ATRQD QlE| o] (interior) 2}
PeQl Al A o (exterion) 2 EHTE o] AL Afdhal sichol| ol 7
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o

of
4) FJOIAE Eofi Hlmw BA
dug do] A= Ewt sojAetde W5 9% 7|21de oulsin]
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e BHoR oldlg A5 4 Qi mHole Ao 4 vk nAw A
L

SAL AAlo] A@sRA She dolretde Baksh AT

& qla A"
PHAAE A& OAde] et olshe woln WAV A&t 7] Al
°oAE FY 4 gt IS molwst 9T 4 Aok doAE ZoEE
o Avkzol e ke BAHSL 2] US e AU HHEE
Q4 glom, FEF FHES WS/ 9 sz APo 1 ole BAL
TAGE] AT A ALl SolAES] A 1A a7e] P 79
Aeta @ 4 gichao
Q82007 AAHN AES 5] gIa) mEe] % o), eele] 4%
4 AROR BT FEE olFol W 4 Yk HAolAE Z=Y AE S&
5 A7k AR, SAFD HoleulolX(data bas)BHste], 7 HE
1

17 re AE ArlE $2d oldd 4 ik hiAsl Bash =

sl EQ] 7]2o] A=Y AsiHEs Aol

45) AHAN.022). “Slol AE A F4e] o Beu AR A=y BgEt Sofols ejele] HE
AE Fepal. FFoIARSL A

46) HEof, d2x], RA|E. (2008). Hair Cut® Zsk= Q4o thet B4, Tgin]gsts]],,
4(2), 255-264.
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Wigol A ARtE o] wiwdst Fojof st Aol AE3}ste] 3
7RAdstar volrb Az @E7ER] R E oo {itt,

[2" 2-14], [O2¥ 2-15]¢9] H]YAR=(Vidal Sasson)dt EYSH7}o]
(TONI&GUY) 9] Edjre AlMdo] A= th2y ZtE9t AE9] HeF 5
29 945 AWHoz HoEd [ 2-1619) TE EJAE(Pivot
Point)= AlA, #FHll, AES] WFHThH= AAAQ ofzehd]l BN FofAE
FHE AFE Tl heol dotE & A= AldA H FH

el
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-
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olf &ofl & 4 Slxol ¥+ HEAR=(Vidal Sassoon)T EY<N7}o]
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Asl de= & & Aok ol I=9 ZlEugo] 7|2 FAHT "apolE
MEe st A Y& FRA o7H, 7% 2%t T 3= o
4 Q. ¥bH m)=o] mE ZQIE(Pivot Point)E ZWAH o2 HolFE H|o]
2l 959 nsHoE SojAE FHQI ofxEele AEE FEste X
JefE o] ojm2 2 IAAA ZFESHT.

ol H=9 m§ W&ol AEW} S8 FAISt] AHoA AR 7T
gAY skt Axske F2 dAlelt. §of HAIS SEE Eol7] 9
A= SlfAE Eajert HEEA] Qs SojAE Edjks sojAE
ot ARl A A o] o] AFde] F25] shaE o] lojof gt SojAE
A 1AM FES JES Tl AgH Tol=E 8%t g wEE =
< ATNE W, ol & 17 TEof B2 JF= nRIth4D
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2 A Zlog ot
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ABSTRACT

A Study on Haircut Education System
Using Extended Reality Technology

Park, Eunjeong
Major in Smart Convergence Product
Dept. of Smart Convergence Consulting

The Graduate School

Hansung University

XR, one of the core technologies of the 4th Industrial Revolution, is
a concept that encompasses the technologies of virtual reality (VR),
augmented reality (AR), and mixed reality (MR). The biggest advantage
of XR is that it provides new experiences and interactions by fusing the
real world and the virtual world. XR technology use cases are becoming
visible in various fields such as entertainment, education and training, and
medical and health care.

In the beauty service industry, which requires not only skilled
technology but also the practitioner's artistic sensibility and design, it is
difficult to completely replace it with artificial intelligence, but due to
rising labor costs, various beauty services that can assist with part of the
work or increase work processing speed are available. Demand is
expected to continue to increase. In beauty services that pursue external
beauty, the application of extended reality (XR) can also be used in
entertainment and distance education. Haircutting education is focused on
face—to—face education, but 21 remote universities in Korea provide
hands—on, non—face—to—face education. As restrictions on face—to—face
activities are predicted in the future due to another pandemic,
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non—face—to—face education will continue to develop. It is expected to be
done. Therefore, training related to beauty services also requires a system
where  experts can  provide training and  provide feedback
non—face—to—face.

This study proposed a method for haircut practitioners to conduct
haircut education on their own using extended reality (XR) technology.
To this end, 3D modeling for designing XR—based haircut guidelines was
presented, and based on this, haircut guidelines using HoloLens 2, an XR
device, were designed and their effectiveness was verified through
implementation.

The research scope is based on layered haircuts among the haircutting
tasks of the national hair certification. The practitioner wears HoloLens
2, classifies the actual mannequin's hair according to the guidelines
presented, combs it, and then creates a layered haircut. We designed a
haircut education system so that you can cut in accordance with the
established Cut Point. The haircut training system includes adjustment of
actual mannequins and HoloLens objects, display of haircut stages, grab
section to divide hair just enough to cut, movement of sectioned hair to
Cut Point, and movement to the next step through voice command after
performing haircut. Classified.

As a study content, 3D modeling of a virtual mannequin for
application to HololLens 2 was performed using a handheld scanner to
match the actual mannequin's hair with the haircut guidelines shown in
HoloLens 2. All objects created in HoloLens 2 must have 3D coordinate
values defined. Therefore, in order to define the 3D coordinate value of
the haircut education system guideline, we analyzed the factors that
change the haircut form defined by various existing domestic and foreign
organizations and the limitations of the existing method through analysis
of the haircut diagram drawn up before the haircut procedure. Derived.
Based on this, using extended reality (XR), the determinants of shape
change required for a haircut procedure were defined by simplifying them
into the X-axis (over—direction), Y-axis (elevation), and Z-axis (hair
length).

In order to cut an actual mannequin's hair according to the guidelines
of HoloLens 2, base work is required to section off the scalp surface
enough hair to be cut. Because there are so many haircut bases that are
actually performed in the field, the haircut education system divided the
haircut bases into 14, taking into account the characteristic of hair falling
in the direction of gravity according to the skeleton of the head.
Guidelines were designed by setting the length of 14 haircut bases to 0°
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on the The virtual mannequin on HoloLens 2 is designed to match the
actual mannequin through the top, bottom, left, right, and height
adjustment functions, and allows the operator to select and cut the
desired base.

With the virtual mannequin on HololLens 2 and the real mannequin
aligned, the hair is sectioned step by step from the Nape area in Step 1
to the Front section in Step 14, and the sectioned hair is combed using
Cut Points to achieve the haircut defined in HoloLens 2. It was designed
and implemented to track the second finger of the left hand in real time
to ensure registration at the point. When the actual hair matches the Cut
Point defined in HoloLens 2, a cut is performed using the scissors in the
right hand, and the voice command “Cut Okay” is given to proceed to
the next step.

To evaluate the accuracy of the haircut using HoloLens 2, the center
of the haircut base and the end of each corner were measured, starting
from the scalp, and measuring five lengths for each base. The center of
the 14 haircut bases had an error of 0 to 1 cm, and the end of each
corner had an error of 0.3 to 2 cm. Although this level of error is larger
than in actual field procedures, the error can be further reduced by
cross—checking each corner as the center of the base, and this is one of
the technologies that is always used in the field.

To evaluate the usability of the haircut system using extended reality
technology, a survey was conducted on the usability evaluation by
dividing into a group of 13 experts divided into on-site designers and
representatives, a group of 19 hair certificate holders, and a group of 25
beauty college students who were new to hair. proceeded. In the usability
evaluation, the expert group showed interest in promoting the new
system, and the general group showed a faster understanding of
coordinate values than other groups.

The results of this study are expected to be helpful to those who are
new to haircut education by simplifying the various factors that affect
haircut procedures, and the three-dimensional diagram of the head is
expressed in 2D, making it difficult to understand. Haircut guidelines
were presented on a mannequin modeled through 3D scanning to
improve understanding. In addition, by tracking the finger in real time
and providing a guide to move the finger to the coordinate value for the
desired cut, a method of training oneself in the desired haircut style using
a device equipped with extended reality technology was presented.

In order to increase the scalability and effectiveness of the education
system for various haircut styles based on extended reality technology,
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research will be needed on the division of the subdivided base and the
matching of Grab Points and actual mannequins.

[(Keywords] Haircut diagram, extended reality, haircut education,

HoloLens, Haircut
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