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1-El= g AEdo](Head-Mounted Display; HMD) ARg-0] 7%t 32 AQ1E9 EHE7}
ROM)¢t & & A € 53l vA= J3FS E4513ch. HMD #(dA 167, o7 7%8)2 HMDE 2H8-9)
0E 5 Galld S AHTEE steh dHRE(ER 159, oA 8%)2> HMDwd 5Y4et A2 HMD 2H8-
B goblA skttt AE Mo BEREVEHY, AeAEET oAEHEe FAS dEESIAXE
Aoty d-SHE (AT =Y tPHLE BTt HMD 9] BE3E7Fs A9} 4E A5AZET o7& e
HBSAX = AP HAF Bob fol5kA Ao (p<.05), ¥ F5AIEEY A= R 71t (p.05).
Hol, 272 ERE7FEHY, &5 FA 2 GEESIA A st 2el7t gldth(p>.05). B4 A3}, FAIZE
82 EdvtesRe dHEESTAAE TAATII &S HolA ot 3t o] ZZAA HTE op]
Foong B dies SHE AAE FAIshH HAg A7 5o HMDE AMSE AE EA3sitt
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Abstract The purpose of this study was to evaluate the effects of wearing Head-Mounted Display (HMD)
on the cervical range of motion (CROM), neck muscle thickness, and pain in healthy young adults. The
HMD group(male=16, female=7) was asked to perform sitting comfortably in a backless chair with hands
on their knees with the HMD was worn on their heads to watch the video for 30 minutes. The control
group(male=15, female=8) was asked to sit in the same posture as the HMD group for 30 minutes.
CROM, neck muscle thickness, and pressure pain threshold (PPT) of both the upper trapezius and
levator scapulae were measured before and after intervention. CROM and PPT of the upper trapezius
and levator scapulae in the HMD group were significantly decreased and the thickness of the muscles
in the HMD group were significantly increased more than in the pre-test (p{.05). There was no
significant difference in CROM, muscle thickness, and PPT in the control group. Wearing HMD for a
long time can cause a decrease in CROM and PPT and an increase in muscle thickness, and there is
a risk of developing musculoskeletal disorders in the neck and shoulder. Therefore, this study
recommends maintaining the correct posture of the neck and shoulder and using HMD only for an
appropriate time.

Key Words : Cervical range of motion, Head-Mounted Display, Muscle thickness, Pressure pain
threshold, Convergence
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A AFg]of| A& IT(Information Technology) 71&
gzt ) 4714 283 thgst viFlEo] s
Atk HHolek e SRIEHEOlA X2
ICT(Information & Communication Technology)
Aol Hof ol F sttb= 7HFE A (Virtual Reality,
VR) Z"lzoltH2]. 43; A I3} 3 7HIEAS
o ol+E W21 9tk 2016499 7HIEA Al
201495 248 0% g4=7] AlFs 201549 23¢9
gejollA] Addiv] 65.2% g3t 201649°0= 389 &
gof| o]2m, 2018¥cl= 529 EHE 7ISE A=
xikig=g

V@A HupolAs 7]12F 02 wEof A= 7]ARl
HMD(Head-Mounted Display)7} ti#%o|df HMDS
201 QIZFO| AR5 & AFAIA vhA] FAA
4 A E 7PIAIAE AFSIES siEnt. 7HEEA 7
&2 7]E 224 YAaE ol vls) 33 I HRE
7I8ko 2 ARER|A =2 AR EPHS AlFsta
B0 FEg A7 9 HF YIBLES 75t
Sk Aol ATH3]. E3 7ML gk TS 24
skt & o]FdE AlFste wS EopolAY &80l T
== SAleItH4]. Kim¥t Chun(2013)9] kol w2
A 22 AIAAEE AAGE AR 7MEA BT E
ARESEE W B 22 SAEY = SHIe SaAF
TE AT shFeH (5], FUF 5(2009)9] A+
A= AAtuSS gt 7HIEA 76 shy Edl=rt
Ao} HxET @ HA et -2 gk A B
T, AIFEH g5, olsieolA =2 BT e
il sF o H (6], LU 5(2004)9] dATolA= | 7
gt 7MdAA m2 T5io] EAE0A SuE ERdes
ow FNAIAE} o] FAEIL FAES S8t s
Hoh o & shEaAE AUt SFTHTL

o|Z% 7HJ@Ao] F= o7 7HA] olHo] UAT &
AlZE 7HFEAR QIS oY 71X EARE AR
HMDY] ZZAIZE 282 o2 714 A1z 7|5 9 254
A AgHmusculoskeletal disease)S LT 7154
o] &t} 7|&9] th9] AtolA] HMD7t A1z 7159
Hzlel w27 99Ee B uskth Morse $(1999)2)
Aol =H HMDS B3 7HdaA 208 A% & 1
A= 272 YAFI(exophoria)?t $7F HALL £
HArEgvle A BUstHeH8]. ESE Sharples
5(2008)°] 9Jgt dAtol w29 HMD= HAd3F 2Y

Hu 224 dAagdold H|s) Huuh Wk 4z A
A 5 st 5192 H[9], Lo 5(2001)2] Aol
A= 2083F HMD ARE & dol7t AshA vehdo
StTH10l. ESE gHe] RA=E Qs HojlA Ash=
w29 BEA7}F F716HA =l o] & Qlsf mEet & A
279 Shg3(kyphosis) 71} Fle offl 45 &
3} o7 259 BIPGH0|AL X&H] & 51
L B8 (compensation)°] TAE7| = gtH11]. o]
2 Qs A IZ4AA A M7t Yo &
235 AYHIRA|( Forward Head Posture, FHP)7}
fE.

E9], A EAAs gz 559 wE FAE A
gol7l 9o ASARSupper trapezis), EHIZ
(sternocleidomastoid), oJ7f&dXlevator scapulae),
w2l dehXsplenius capitis) Z Y7 Z(semispinalis)<
SEEAY B wEHrhomboid), ¥EUE
(serratus anterior) 5= 2F8k=| o], W} o7 TS=
o] E5+3 9 v FE5HA Hol F5 E= o 1}
AME S5 S 22 IEAA AEE oPE 5 ot
[12]. ESF, Fwiel 54 59 sjFataQl 25 HIHA|
712 7159219t #| 7152 HIAIZITH13). A Rt
Aol oJgt FEAAY] 124 ¥t 55 45 IFHE
op7lsl &% 7lel ¥ wHcky FFcH14). o)

7I5e As] At TEMAEAE B Aol
o) A

ISR, o F 7H) BE FAst JuwAS B
gon, oHat 5F 48 75 ugGA vel A

N

AAI7F ATSE
A& BHATH15].

E3L AR A FEEe] UEhd 5 Sl 32
oM(rounded shoulder)e=  A27K5(pectoralis
minor) ¥ EHlZE} ojf&Ro] ©E Ex HYA]
I, ol T A9 & AR FA4E o & A
o},

o|g} Zo], o] FHFEA R ATES ATEH
THERAA A T AA ] Rt ZEAES BarsiAL
HMDE fd== ZZ2AA A Ago| tigt A+= oH
B35 AAolrt. wEbA] B A9 B8 A7%E 4
< R AR HMD 28 Al E9] #a7Md9
(Cervical Range of Motion, CROM)2} &3} o7 2
5 A 9 550l "X 9FE DotE A gtk
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2 A7) A= S M Boistao] Ask F
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Participants
in B University

Inclusion criteria
Exclusion criteria

Healthy young adults
(n=46, male 31, female 15)

Pre-intervention measurement
(CROM, muscle thickness, PPT)

HMD Group
(n=23)

Control Group
(n=23)

Post-intervention measurement
(CROM, muscle thickness, PPT)

Data analysis

Fig. 1. Flowchart of this study.
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Table 1. Common characteristics of this study

participants
HMD Group Control Group
(male=16, female=7) | (male=17, female=8)
Age (yrs) 22.4+15 22.96%1.5
Height (cm) 169.818.9 168.1£10.2
Weight (kg) 69+15.2 65.2+13.3
BMI 24.6+2.7 22.8+3.1

2.2 S

2.2.1 HMD &&z(HMD Group)

AT A= SEkol7t gl YAt &2 £5 flo
Here] Qs ottt 7HIEA olE Aol 4
T AUEES HMDO|| 4Fdgitt. HMDO] s=Hi
wejol] 91 7HFEA FTAE 49| =09

o] 29It MR to|FE Gt 2P S &
F T 30E7 AAE SAS A2 /HFEA JA4S A
St=R slth(Fig. 2 ).
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Fig. 2. Wearing the Samsung Gear VR

=

2.2.2 HMD ZH|
HMD+ 92.6 x 201.9 x 1164 mmAZ x 72 x

FAelH FAE 318¢gd  Samsung Gear VR



280 3=g83sEEIE=2X H11H Mo

(SM-R322, Samsung Electronics Co., Ltd, Seoul)&
ARESEIT HMDof| AREE ARFEEZS 37] 153.2 x
76.1 x 7.6 mm(A2 x 7}2 x FA)o|H FAE 171g
ol AYA] LE5(SM-N920K, Samsung Electronics
Co., Ltd, Seoul)& ArE-3I¥ct.

223 =5 HEIISHRISHY|
E A1E B9 553 JAVMEHAE S5 Yl
HEA7FsHYEA7](CROM Deluxe, Atlas Medic's

Inc, Quebec, Canada)g ARSIt E387Fs ¢
=4 &=L 29| F3(flexion), H(extension), F=
2= 71&ZHd(lateral flexion), = 9= I
(rotation)& 2 23]¥ Z7g3to] BFatgte AR&3t3lct.

7 =l 9,

R DS

e s
I OPIRELE oletslal &2 FEo] w2 AHolA g

Fig. 3. Measurement of The cervical Range of Of
Motion. (A: Flexion, B: Extension, C: Right Side
Flexion, D: Left Side Flexion, E: Right Rotation,
F: Left Rotation)

AALHA 7hs £o7 I3 & S ojnf F5
Sle HAJZREo] dojuA] R Ath(Fig. 3A
£ sfiF-eHA AA
of i, AZte] & A&7 © ez oF
AL o7EEE olgshal &2 TRl w2 A o
27 AR 58] Haol A5E WA Al
ot o & e HAREC] dojuA] FE
(Fig. 3B D).

Wb B B2, 02 EFY 15U 54
S P gk AN AAE v A9 U of
ol 2A Bk AL WAL H%FE st

wo] AEglo] B A HEFYE B F St
(Fig. 3C, D ).

oh 59 5, 5 Id e S5

A= g2 A AAE HIE A3 FE of
MEolE ZA gt "ol Hdigt oj7jdos 3T uf
7HA] 3Ag = &73%TH10](Fig. 3E, F ).

4 TEH =30 M|

£ A AsHRZe} & & FAE 573
5171 ¢ste] 221717 LOGIQ P6 PRO(GEInc., New
Jersey, USAVE AREsISith. £4& Hls) 48 &R
(linear probe)E ARESlo] BRE GARS Act diA)
9] g FHoR YA AL 98 WE R
AL 90° B3 g AA|R Rt FHtE QHAl sl
HIE2 55 ol s stglon JEE 55 dolls
w2}t Fo| FFol HA & F FFsHrH17]. 53e
A EE =0]7] 95t Y F8A7t SA6teE o
Fom 7} LSuitt £ ¥ §HE £745to] PR A
Zo13l.

AL X AR Z8 FE5719 Ae= A&
"oz 1 AR 7Y =2 RYRE €
FOR 2m HAS] EAE &71WA A SYA A
HHA TR A7 |ARE JHE Bt F4E
st om[18](Fig. 4A D), oiEdZE Ul
ABSA| RO Ato]of] ERRE T W o] AZtE §A]
3 dEE wEste] JAdE SA5IITH19IFig. 4B &
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Scapulae

. B |
Fig. 4. Measurement Muscle Thickness. (A: Upper
Trapezius, B: Levator Scapulae)

2.2.5 CX|HEZH(Digital algometer)
2 A eAETa) o] U

AX|(Pressure-
pain thresholds, PPT)E £7317] 98 tXEE5ZHA
(COMMANDER Algometry 2016, TECH MEDICAL,
USA)E AH&sioih didAte] 5 o= FA
711 99 Wdn g #EE 90° =3 O]' AAR 9zt
o HHIR A skt F8A = IR &7 5l
orEle AAs] 2773 gARolA gEle Exoa
L7 o o} sl= 28 F WeE A6 552 &

717] AZRE S 33] 459, ZF SAnit 129
AR i1 &3

AA7F HAER] G E BAE o F
ATH201.

ABNEEL B-9-F(acromion)2t E# 7H Afo]o]

U= 28 B9l AN F, FAAS HTIEAT 54
2 oA sto] BELA 9ol Ao Aesioct

R11Fig. 5A FI). oPheAne Zuas AESAR
20 Aolo] B2AE TREAT 1L o5 o]
=4519ick(Fig. 5B ¥,

Fig. 5. Measurement Pressure Pain Threshold. (A:
Upper Trapezius, B: Levator Scapulae)

5 57 94 SEEF IR0l Zol7t A=A Hlwst] ¢
3] -SHEE t7H(paired t test)S S o]Fo] Fi 1
F444 3 = 5 A & 25 A 4
FFE5IA 0] Aol7t Sl=A Hwsh| Y&l 59 vA
A(independent t test)S ARSI £3H A7 &

AL A28 SPSS ver. 20(SPSS Inc., Chicago,
USA)E ol8sto] EAstglomn BASH ASE s
FY5E o= 0.052 AHsISI) tidAte] grbdel &
A2 7168AE ol&stait
3. Zt

3.1 2t TE Ul M8 H = HZ

311 =5 #EISHS

HMD 9] 59] #d7Fsols BT 7ot #44s
Btk 59| #3lolA S A 6439904 FA4 &
61.75°=2, Bt 2.64° FAEAHPC.05). &9 B2 F

A A 39.96°1M FA T 34.37°%, Bt 5.59° HAH
AHp05). T2 LEX 715 w32 A4 A 39.96°0
A A F 34.37°%, Hat 5.59° AAEAHPC05). &
o] 9% 715 92 A A 38%0A FA F 33.11°%,
Bt 4.89° AAEUTHPC.05). F9] L& 5 A4
A 63.78°014 SA & 55.57°=, Bt 8.21° HAHA
tHp<.05). &9 9% =82 A4 A 064.52°004 FA
F 55.35°%, Bt 9.17° AAEATHp<.05)(Table 2 Fa).

2] 5o H7FsHYe /o MskE HolA|

orarch
3.1.2 2 FH
HMD oAM= & AsARZY 2 FA00A <
_é—__ %7% Eﬁq— 21_“! H%}\HEL—\:: WZH ;8_ 1.07

cmolA S & 1.14 cmZ, B+ 0.07 cm S7F= Ik
(p<.05). 9% ASAEZL A A 1.03 cmolA SA
% 1.1 cmZ, B 0.07 cm Z7HEAHp<.05).(Table
2 Za).
HMD 9] oi7i&da} k9] $1eAmat o
MEEZL & FACANE Fos Mshs Holx| skt

=2 11
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Table 2. Comparison of pre and post change in CROM, Muscle thickness, PPT
HMD Group(n=23) Control Group(n=23)
Pre Post t p Pre Post t p
Flexion 39.7418.61 31.61£7.56 7.844 .000 35.26£8.99 34.22+9.45 1.417 A7
Extension 64.3918.79 61.751£9.04 2.108 .047 60.28+13.08 59+10.78 .759 456
CROM Side Floxi Rt. 39.9615.02 34.3745.88 5.962 .000 37.96£5.83 37.2£5.91 1.110 279
o iae exion
) Lt. 38#5.2 33.1144.92 6.270 .000 38.67£7.18 38.54+£7.39 137 .892
Rotati Rt. 63.78+12.36 55.567£11.33 6.585 .000 61.52+9.53 61.11£8.9 461 .649
otation
Lt. 64.5218.56 55.35+7.06 5.888 .000 60.0218.5 59.8+8.97 .298 .768
» Rt. 1.07£.26 1.14£.23 -3.746 .001 1.05%.24 1.03+£.23 1.442 163
Upper trapezius
Muscle Lt. 1.03+.23 1.1£23 -2.839 .010 .99+.23 .99+.23 495 .625
thickness
(cm) Rt. 0.69+.17 7£.19 -.553 .b86 713 .69+.14 1.945 .065
Levator scapulae
Lt. 0.69%.2 719 -.250 .805 73£.17 72+.21 252 .803
Rt. 7.01£4.04 5.19+2.66 3.964 .001 5.33£2.12 5.17£2.85 .b58 .582
Pressure | Upper trapezius
pain Lt. 6.27+2.37 4.48+1.92 7.669 .000 5.56+2 5.35+2.35 1.286 212
thresholds Rt. 5.1842.2 4.2+1.84 4730 | .000 4.63+1.78 4.63+2.94 019 | 985
(Ib) Levator scapulae
Lt. 5.22+2.24 4.12+1.86 5.675 .000 4.83+2.19 4.67+2.73 .984 .336

Mean+SD *p(.05

HMD: head mounted device; PPT: pressure pain threshold; CROM: cervical

3.1.3 ¢85 9%
HMD 9] 4& $eA1mdy ol 4% 9
ZoA BT Fo5t THAE Bt Q2% eSS
A A 7.01 bolA 34 £ 5.19 IbE, B4 1.82 b

range of motion.

29 ASAIEZE o7

o4 giglet.

ey

ZAEJTHp05). 92 gsAmze 24 A 6271 3.2 A5 Zt &e M = HalF Hlu

ol FA T 448 IbE, W 1.79 b TAEAG 59| HE7NsHYoAE HMD 2 tiF2o] H]s
(p€0.05). RLEZ oASHIE 34 A 5.18 IbollAl T Eo] 23], o2& Jj& 73] A& Jj&m #3] 0E2m =
A & 42 IbE, Bt 0.98 b AAFHATHC05). ¥& o] & A= =Yo] S84 o A" Aoz eyt
AEET2 A A 522 IbolA 241 F 412 bE, B (p<05). & FACIHE HMD o] tixo] vs] 2, &

Table 3. The change of CROM, muscle thickness

and PPT of the intergroup

HMD Group Control Group ¢
(n=23) (n=23) P
Flexion -8.13+4.97 -1.04+3.53 -5.574 .000
Extension -2.64+6.02 -1.28+8.11 -.647 621
CROM Rt. -5.59+4.49 -.76+3.29 -4.156 .000
© Side Flexion
Lt. -4.893.74 -.13+4.57 -3.865 .000
_ Rt. -8.22+5.98 -41+4.3 -5.080 .000
Rotation
Lt. -9.17+7.47 -.22+3.49 -5.208 .000
_ Rt. 0.74+.09 -.02+.07 3.849 .000
Muscl Upper Trapezius
uscle Lt. .07£.12 -.01£.08 2.644 .01
thickness
(cm) Rt. .01+.10 -.02+.04 1.219 233
Levator Scapulae
Lt. .01+.4 -.01+.2 .338 738
_ Rt. -1.82+2.21 -.17+1.46 -3.001 .004
Pressure Upper Trapezius
pain Lt. -1.79+1.12 -21+.79 -5.535 .000
thresholds Rt. -99¢1 -0141.61 -2.480 017
(Ib) Levator Scapulae
Lt. -1.1+.93 -.16+.78 -3.708 .001

Mean£SD *p(.05

HMD: head mounted device; PPT: pressure pain threshold;

CROM: cervical range of motion.




o= ORRE|E CJAZH0| &B0| 5 27

tsHelet 5 28 A 9 8300 Dixl= g8+ 283

PsAY AL fofsbl o 7k AoE ek
tHp(.05). FEE AL HMD o] thze] v]
o % SR oPILYRY §F X7t o &

= "1

428 Aog YETtHp(.05)(Table 3 ).
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4.

k=

7PEAA AR e S5E% Akl 3o 7t
o, W5, FAL ot 5 TSRt =2ofl
A EEEA e HZole =8 Wil 7HEdE Al
AP Bol BARCH 4D, HiF H
AdE SoIME Z8o] T &
T A
7P BEE ol AolA, ws EopelAd &
48 7] a3 g 7MEd A & Al 7159
skl mzo] o] digh AFE2 o Eal HUA
TF HMDO| AR 28l whg Z=4A44 g} od
H A7 oby gk Aot wekd 2 A=
HMD 2Rgo] & #d7kseiet 53 o7l 25 FA
3 5500 viAle FFE LorEIA; S F8 At
= U 2ol
A, CROM2 HMDE 283t A & FolsHA 74
stttk &4, IF ASAIR2e & 7= HMDE &

£ QA7 A% HVD 38 EE A8 F B0 s
HSI7h o5k dastenh. ALAQ009)L T &
Wy g4 5 B tgos Be) Haskeels
AR Hlmake A¥S AWstArhl). @ A,
ST B9 g TR AAEOl Ml o we
M9 Btk th e, Be] wasksuel i
LUy ER 044 55 AT UHe weo] gt
2 QA7 2= eRd At 2ol HMD A F %
s pad Be] BAAEHIIL FET 22 chopet
2TA7) A% o] & 4 9o8E, HVD A8 A] 7]
7 Wi A,

AYE 5(013)9] Aol v SRl o] Al
A} iigo] A} Hmstel S5AEEY] BL e
R AAIREO R e SRYE} Lt sk 4L
WA We Ay Rustgorins), 484
(2014)2 AVFEE ARG A] Bt o7} 289 Wz}

50| 71t 469 A7 KolstA Fasiltia
3HH271. Greig 6(2005)2 @734 A&AQ] AR
o] EAlX(Cervical erector spinae)dt YJSAELY]
Hd ZHAEY 5%01dE FAH el SHEE &
Rtthal shleH25]. A 5(2013)2 20t o4 45
BE Ao E AR Ao whE A9 A e
ATEA A AYHRA7E 57 s RS
e opREEE wF Aot s19lom, SART AR
A9 & =Y F50] S7IRIH AL BAsHITH26].
0|9} 2 o]d AT S FEHLE JAH| 9 A
AYHRAE op7lsta, 1o whet Eip of7f 59
HAGA Q1 §igto] dis] Busigich & Ao, o]
A A7ET 5YsHA HMD ARE & YA &5
A7t F7FoE #ut oyl 55AEIA e FosHA
F7¥otltt. HMD ARgol] whet we] BA7E F716HA &
1 37r FANE 53 o 9 Z5=9 FUHE
50| osHA "t 1o mEh, &5 FAE 3716
I AT =50 gofl 259 55 AT A Ao
2 Almdrh old A+59 Ay YA £ Al
A ZAIZF HMD 2H8-2 Z3} oj749] 259 F714Q1
F5Z FEste] 285 A Aol UK £t ofY
o} 59| vHEH Ao R QIS TAME FFto] WA
2 Ago] Aok AtmHch

QhA] AFG]t A3t o], HMDY] AAIZE AR 11 &
AZ Qs AYHRA 8L gEo] WY = 52
o7l & AA 9] AAFRESS AT 2 1/7& AAIsH
= W9 BAE AYst] fsiA A 48t IR E
£ A8t AA T A HERAoll A= ZZAAA R ZA]
Hot F29 AgEo R oF 3.68)9] o] Fuio] 7}
SR A ErH27]. o]& sl Hwjol 9] PA| et Ko}
9] EAto] HAsHA Hal AREwel Mo ¥, sl
#9] w319 AAE yehdict BEo] Axd sy +
Z 9 A= B 9] #EE7|(articular process)2t &
Aol ute] ftelgo] 2Rg5HA Fith AYHIRAR
At Fab of7fe] v ARl HEL2 FH 259 FA
ARl A7) 9] 25 S&S M=, dEHY &
7 pectoralis major)T 2R2715+E, S&H 95
AE o7 &do] R EY, &) 42 Hxdd
S{(deep neck flexon)¥ S&EHY FHEAET
(middle trapezius)®} o} SAIEZ(lower trapezius)
9] 9357} H= AfuAt 3o YeRdTH28]. o2}
22 A= 3507 = 71XA =, #dd]
S(2017)2 A% 4 34 409 o= A
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2 ZpA|L ZHRERIAIZL ] 75l vlAE FE A5
Act. AFAT A AAE 7H AR LHlE
AAE 7H SRSl Hlsh ] 7] AAaE AT
HISHHCH29). whbA Az HMD AR Al 1 FA =
A3l e AAAHA Fo] =i AHL 3FFFAAl0]
= 23} oj7fol FolE Z7IN 7| A3 ZA|Y] 84
7} ol# @izt o] 8915 Aﬁ_iﬂﬂem;i
ot AEHAMAE FEAE S loH ot 2
AAA A% Bgt ofyet # 75l $A] 2 fgoohg
op7|gt = g Aoz Azt

B o Ay A7sE Aol Y 467 % %]_6}
w20 Eat ojfdste] Qe FAA E= A A
o Yrtslsl7|ofle ojggol AUt ET £ oﬂ o
QI9Z HMD 2h& AIZhE 30202 HAotAnt 3
o] tigAe] AA F2E WstE fFUsts 7P ol
o] AJ7to]Ql=x] Weksly| o]# 1 HMD Zh& A] A|7tof

£ SHUSEY HIlE EelokA] 3k wets I
ATolie AT A 8 STMIAAN B BT
S guiglsl=g] o HalFol 2AS AAE & QR
AgYsiof 513, HMD 2§ Alzto] whe A4 7289
HSHE ol 97F A& Hojop & Zo= AlEtt

7

A
r?r’zrlri—.;_

5. 28

re

AT A WY A9 468 o Azt
HMD 28 A] Bo] #a7hs9let B3} ool 25 &
7 % Bl vAE JFES Lokr At ALk HMD
ol B ¥ =] %

WISUAGEY, B, 2 1=
FY, 9 BAE AT B4 AT, UF ASAE

20] 2 SAYNE RelE B Ao 4 A5
B3} % oA YEANE folspl dast
ek, mebA] 2 7 A HMDS) 2ol Bo|
REUSeH Bk ol 28 A U 3] 9L )
A EEAAA WS QIT S kT AdSR Holtk
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