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of 02 Zo] sloAsd(HE AL 50cm, @FIF Zo] o AErd
(BB ~EY)2 15.0cm, @1 Zo] FojAstd(HE AEU)2 25.0cm= &
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2~5cm®] @37} 913 2 vrEE 2ele] AT Qo] AZFL e
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[EA] 43Pl o= Sojaerdyt = Zdolo] 2|3kt
AELSo| w2l FF2009)
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A oulsty dutow HR7L GEf|AY Wi} Hol
AL U7 d052 54 A 3] 24 A= HeyrtES + FH
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=
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31) =9l 2023). & =5 HHAAES] FEYIRT R Ak, Stol 2jle] mhE HAel |
3}, FoRARHREISFgEStaAs, 21(2), 189-20
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0.
32) sM371, #7344, (2019). SloAE A 2 A+, Teb=mlgetel#]y, 25(1), 71-83,
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low FArol Iwyt HHAstAl she FojAEtY] wet A
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M2 72 A SH
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Ae Q] HES o, T AA2HA "olAe WFde oulst
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o =
12 B dFooldde T=e o AHgdrh
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A(right angle)ste] Hlojz]= Wk Wikt o= 44, iz, 52 T5
AHEEE 712 F oz TJEisrefe]d(graduation) oyt #Holol(layen)F-& W=
+ bl ARE-ET

H o] B2 u]|(shifted distribution)= Aot 21zk
Totth YR o] tjFEo] HeEy B A 7 Kb
F2 ST dobg AL Fe EES 949w Anlel BAA
QdstAY Fgoer HEe Hof H(EV|E St e to]dlA(Over
direction)¢|2tal &= QHct.
WeF Bl (directional distribution)= H¥ro] EA39F WS Ao £ ¢
A= Ak HlAste A& ot 30 JA AE Al F49 A7 W
7] 9ol AHgShe AE WHHog Adjo] AE A ]85t EHolth 4
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o) o] A (Base)

HlojA(base)= BES ZH5] fls| HFHor Fulof Hids A2
(paneD)& T3tH, slo] 2L AotEe THAE HF7] Sl Abgetth

U2 & 3A AYEE A Fof ot HolAe] F/7E Yetx|=H|, 2 Ho|A
(On Base), ZZ]H|o]A(Free Base), AFo]E H|o]A(Side base), Q2 IZH[o]A
(Off base), EQAE H|o]A(Twist Base)2 U™ H|o|Ao] Z.o ghA}F Zro}

of FesHA WAE HE 47 Atk

(1) & Hlo]~

Ef‘f}—‘:— HJ%EE el 7101% 22 Hdol2 AEstuA & uf Atgettt. H
oo Fo] AAA] b= By FE B V1] i HIOE 8| st
Tee 9 & YCBR 2om FL V|ECR FES & AEF FE lem

(2) Ato]= Ho]~

28F 5l (panel) Hjo]A {HE ERFo] HHlo] ZZto] HIL & Hop fo}
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, TtiZtetel)of| 2 ALEEth.38)

(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 Ho]2
AR B2 dol2s AT ) Agstel FAT GAE AT o) AT,
welzles HEAL Job ASSH: Hlavoz TyRe] BHo] gHEsol

252 e|nd sk ol gol AR

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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Point 29| W2 AMdolA 2oz tA] AMdez AZH
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42) AT, 022). “Fo] AE A FAe] Go] Bt A2 A=d Bt Zejols eele] HE
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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
® w3 E (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
@ F ERIE(top point) T.P
AE & oY EQIE(center top medium point) C.T.M.P
©) AME] EQIE(center point) CP
IZHE Apo]= ERIE (front side point) F.S.P
@ ApO]E AERJIE(side point) S.P
® AtolE F ZRIE(side corner point) S.C.P
® o]o] ILQIE (ear point) E.P
ojo] ¥ FQIE(ear back point) E.B.P
® yjo]L Ato]= EQIE(nape side point) N.S.P
[2A4] W04 5019, 71 do] AE, FRYY LY
g =49 718 dis] 744 Ade st AH AH AelE A
Adl BtES wHoF A%l 4= & ofyzt dsh= o] AE 2BdS 7
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43) FA45FAUQ0L5). dol A AGEE T4 Bao] it 744
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sk BUAY 4GS FE 2E o157 JoAL WA 0|2 el

olgf7t WA AeYElojof gttt IO R JoJAE Tl YAT FAof ot
2 2 gdo] AAS=e] miwdst wojof st Abdel AEstote] FAS
At Wbzt A7 ©E7bA] AP E oo g,

(1 2-14], [ 2-15]19 H|EA=(Vidal Sasson)® EUH7}o]
(TONI&GUY)9] TajzEs Aol HAE 2y kel AES W &
2ol 948 FHPHoR HAELh [O19 2-16]9 mE ZJAE(Pivot
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e AL Bo o] FolE 4 Ut AN | FEL T 9
A

7]
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S5 T8A o7 Ty AES wHigke]| wrE JH ZHo|= ofd zpol
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(TONI&GUY)+= Hlw 2 Hlo]2& 7|22 o Ui AA Eoie ] F
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1) AL XR) 2] A9

SAAAolR, dA AAI FBl TS TE, 42 B Ve JHE &
7¥sto] ARgARIAl AlFshe 71ex, @4 AAE 7 AAlR Eebsh= 7id
oltt. ol AEH IHigoe= whEodl 7MY HEE ARSSHARE @A Al
7F FAol HH, 2 £l Hole @A AlAY g4l 7MY dd= 29
AA Ao adtE 9 S7HA7IE ZiO]E}. izl S MHl L b
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Cross Reality (XR)
Mixed Reality (MR)

r ]
B |
L] L
— -
Real Augmented Augmented Virtual Reality (VR) over
Environment Reality (AR) Virtuality (AV) Virtual Environment

EX HEEMIERSME 0|4 8)

[138 2-18] XR 7]«9 HY
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48) A (2018). 73R, S4AE 9 S Jl). 2R /IR 15(4), 3-7
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2 XRAF FRE 20224 3519 449 232 yepgton, 2030
o oF 3,4599] E@E 71235t 2022~20304d = 717+ CAGR 33.09%
E AT AoR oifei

preca EXTENDED REALITY MARKET SIZE, 2021 T0 2030 (USD BILLION)

§345.9

§$195.28

§146.72
$110.24

Lot 202 | ors o024 [ 2025 2026 o0 2026 ) ones 2030 ]

: WWW.pr search.com

% ZX: Precedence Research.42)

[(19 2-19] XR AR Aw

[EA] =2 =2UEd
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A e ZE VI uiS SI9t dlolE e 56, 15 AlE, Hidid, A
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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 c¢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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