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ARE FABFe] AFEALY] oW F=AS #HE = TH(S100). o71A, FRA oY AHE ALEAF e 4
S ZH (o= E9], Beebp, Buzz, Crickets, Mechanism, Ocean, Whoosh, Wind_Noise S} #o]), o]He ==
A7 e 5 A A AR (AE B0, ¥y, d5dold T Zo]), A NE(AE 'Y, F
Z 3, F8 A, AE A T Zo]), oY AV|(AE E9], 40dB, 45dB, 50dB, 55dB, 60dB, 65dB, 70dB
53 Zol) Soll e ARyl 2t 4 gk, AdF 9] AxEwpolH wA o,

FHA oy AR FAL F|HE | Fo|xEH | HA #Hd T £ AMEA AHHA | AE S o]Foid 4 3
(X 394 BHA i S8l 734 ol HEE F2lske d7F =AIET).
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olF A7 FA(100)= FuA ol Huol 7]xsto] oy oputel B oy widS AT = TH(S110).

g AR A (100)= o opubel B oojn wiES VR gl 71AAE fAel skl ®AskaL, ol oful

st 4= 9ITh(S130).
5ol t)gate] ARgALe A

oW Ax FX(100)& AMEAEFH FAlE JHAlse] tgate] VR G4 FAE AT
AR FA(100)E AHEAZE R G el o5 Ak A, dEr

VR ocﬂ)}J—O g_}\]ﬁl— 5’: oh;]_

AR 2 WEA R G A ol opubelg AT, BAG WY o ol

S T & ATHS140). A AA] oo e oy Zl < AREAAl AeE AT

= =
FHo% Fol ohd, AgAel SEAQ Folo] o3 o] %

A elA ol opuiere] $1AE o} of

e o} ol
g §4% gEﬂEoﬂ e gole] 24 Fashs SO 44

n

i
e

=, o9 AR ZA(100)% A8l SEA A9 B ela] /AR Aol WEHHW, R G4 el A ol
@ ohulElE AARH FAG AT ol ohulelel olF 3 &F UL FUT & U, o2H AHEAE A7
A oy Ak w3 9 HAA oy Ag ENRE FA6l D& 5 v,

D 2 AX(100)E ALgAe] Fho] 2457 ,
2 AR A AR)S) WSHE FAT 4 dTh Z1BAoR I FAE AR

(1009 A4l 2 A
3 ogon, AAEES D PN $HYL BAS] x HE, y HE, 2 HE, A, T 5 YN 24
F g

g AZaa, ARGRY Heas MAGEe TAT 5 9
on], WA WD A7 xﬂ%é}—t— Aoztel wek SebAa, oleld Aokhe b AAel ZzAn @ 3

%22 %A (Focus Point) o2 RE A]Ae] ®W3(Direction of
View: DoV)& Fstar, 17 AM(AR)9] FA o ZHE gAlEEo] AT 71538t Aok (Field of View angle: Fo

Vol whet 7pda gt A widddE a5+ Aot

5% A o mE AT A AEsolAE o8 oF AR WHe ¥y 913wl
T 58 =xsld, oW AR FX(100)&= o] olulel(0B) E ol w7 (SB1, SB2, SB3)e] E3tE VR /(1
D& ZAIE 7 At R GGl e ARSI 71 84S AA 34 Zo] =2 5 JEF v GBIl
AE ], oy olulEh(0B)E WA FAelA fsite FA g AMR mAE 5 Aok oY el dweie
QHAEL(SBL, SB2, SB3) AR&AAA FRA o] Fe AA =S shn AREATE oW ohulet

Lm
¢

e
(OB)Z 2= Aol o w8 45AA An &AE 59 &
off AR A (100 W G4 EAGI A0 3D S Fskul, A& oW okulEL(0B) Atele] A
W ARgAsh o] Wi (SBL, SB2, SB3) Abelel Ag, AbEAe] Aol mE #E P74 E: 35 Yol ugE
g aejste] 3 &% FEL A & Avh.

tio
ﬂHN'
I

olg AR FA (000 & o7 A= P g AFH Folo] T oW 4 AA L 23S 9
3 glololAl, of® AR (100 AgAeIA W G4 ol A o] oluteh(0B)E =S AF-F FolatA
W, AbEAE RS QB ol AR (150)E Ba 9EAEE ATete] R e EAE WAT & At

ok ALg2l7E dho 2 HFEtEE ALEAF JEAEE AFEE A, olF AR AX(100)+= dWez A
el VR GA(IN)E BAE F Ak, AlHo] o]F el wel VR Aol WElEI, 3D e =9
AR, &, oW A& X (100)F 3D FA oA ARgA7E o]% ofuleR(0B) W/EE 01”3 v} 73 (SB1, SB2,
SB3)ell 7V A= 6HDP ol olulefel] <93t 3D S E¥ H/EE D oy wlAol <3 3D 23¢9 Y
< FolA #v. dF , el I e g WElE™ o] olulel(0B)ol o8k 3D &3S FH$ TEAHORE AX
3 o] wi7 (SB3) ol «1?& 3D FF T BF7 AAE FZo] Hrh AXW, o] WA (SB1, SB2)el olg 3
O

o
=
e we A7 239 5 Ao,

)
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o1y A FA(00)E A8 B thgshel oW ohulehOB)E AolF = g, wWek AR R

A Uloll A o]rg o}ulER(0B) AE QBAE(TS) Y& oz AASE 4$- ld ol oputel(0B)o] <
33D ¢ 9L SdsA . S Ao o £ 8 - AA Fole AAA L Jhesith 9, AA
Hx] e ol w7 (SB1, SB2, SB3)ell 2|3 3D S ¥ FoEA F AF X AR/IA AR wi
D 2% EHo] AEHHS FEI

% 6a WA

= A7 A2 (100)= o olnFeR(0B), ©]™ Wl (SB1, SB2, SB3), % uj7Zd < (BI)e]
3 st o]t olulele] <ok 3D ST} o] wjAd o 3D o] FHE EF
Ql 3D &89 E=S AT F k. oju], o]¥ olulEHOB)= HIE FABDANA AP $X FH

o}

qrof, ARgA}7F f\]?ﬁ% WAEte] ol olulEH(0B)E AAAINLHRE 5%) ol FAIGE AHEA JYNEE A
T A, oY A8 FA(100)= o) olteH(0B)E F W Mo =TSR Bel 7ed T2 Xd
FEE AT 5 911:} (& 6bol A = 6a tiv] ©f & FelZ o|% ofulel(0B_E) 7} =AIHETH) . o] AEjA = o]
g olubele] X WA (AMHY X > 7kd)ol w}a} oj olujele] <Jgk 3D %%bl =9& FolA Hh(=
6boll Al 3D 3o E9S FPoz vYehdl= 28¥ A o]~ 7F EAIEY, = 6a l o] g% AXS
S A% 4 leh). @, o] opulElRt 3o} b womz, o wjAe ofg 3D SIS A FEH =
FA4E 4 Aot

ol A5 X (100)= AHEA d¥AlE] Ol-g3ste] o]y olulel(0BLE)E Aol 4 gle=d], ®wHeF AREA7E VR
G WellA 7Hde] =F(VS)E ol ofulel(0B_E) 9] HIFEE Zrohlli Wlog Holm RiHom AAd =
A% Sd o]® o}ulE(OBE)o 23 3D &8 HEL o] WA ZEA AuHE 6¢ol T 6b tin] S}

Zropa A Zfopxl owg oputeh(O0B_E_SD)7F =A™, 3D &3 =¥ FF Nk = 6b thy] MFo] oS &<l
& 4 ).

olu], Frohl: B4 S ALgAlA AAAHoR AGd 4 JEF = 6do]l EAlE mhep o] spde] mA(VS)el
ol3] ol olulele] HIFE 7} MaHA BAE & Y (0BEWPE Hx®), E3 3D 23 ¥ dyx Bt
A4 2 2ee AP A L 2FS 29T S JTLPE FxH).

A AAdlol weh, F A BAZ Zehlls PHoR AA: Aehd, e BPE o gl o]F okulee)
HFelE 142 Zold 49 7lEnd 2717k @ v olE Aulel oy ohlelrl EAEL olsh W ol
chilElol 19 3 £ A 20l Sl @ @A Foln. ATl pge] S o8l ol obiee)
o 2% o Zobd 49 1ERTG 2707 & @A o FolE Aol o]y ohulelst BAIH L ojsh @ o
B ol O 3 8% FE ol WA B B FolEth. olold Agel £TE o183 ol ouhele)
MRS 3aw Zlobd A4S 7SRt 2717 @ @A © ZolE AEe o]y chulElst HAIH L o]s} 3 ol
W ohulelel o@ 3) 9 FUE o] S @ WA o FelEth 3D 9% Ee] 1alA 3w wAME %

o= AEE AREAZE Al ZA9le] (S, THEe] EFE FAYLEHN) ojHo] EeS AAY 7 U=
5 SES SR FouE Fo| ugAstH(dEE Hx 70dB, 1AHE EAENUS W 50dB, 222 5SS
o] 30dB, 3xt2 E°]EUS wl 10dB9} Hol).

S st e =V E Y tnlols T Ay Y gnlo] (200, & 6e ) AEE AY = 9
th. o224, HDE &3 AH&A= HDE Fa #Ee fAYdd W& N7 JEE AFTHoHA A He
tufo] 25 o] &3] AAle] 2] «1611 Fest Mol EFE oA & ¢ vk, ESE, AMEAE o] ofnf
EtE Frold o AF Zroldl= =& £77S #Y Y vnlolx~E T Agwrs ¢ vk, ol F749] 7S

of Hall, AAH(HEAAN)S B o9 AR JFsaAl @,
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=

VROl A o]™ ofn}e}

[e]
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3k} ¥ 3} % (electroencephalogram; EEG)
ol A AU}, 3/ME o]

70W$ (intervention)
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|
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I (Profile
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bz
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A

7&

(50,1104 44.21, P = 0.046) ¥ S&

VS
=
AE AP < 0.05). Pittsburgh Sleep Quality Index&®= 7HA¥

5

"

A (Tinnitus Handicap Questionnaire), 4%

13
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S

°

9

)

ar

AW E 2] (Tinnitus Handicap Inventory; THI),

Ul
H

(3.16°14 2.79, P = 0.035)0]

3}

7
of Life Assessment; WHO-QOL), HADZ# %= (Hospital Anxiety and Depression Scale), 7] A E|

of Mood States)olA+= &



[0088]

[0089]

[0090]
[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

SIHS31 10-2025-0093476

)
i)
10
Y
o
SE
Hir
rlo
=
Auj
ru:
[
o
e 2
o %
i)

M AAGR) AsEe 3600 A7 taZedel, B3 £F &% 2 WY V=N o Al =7
2Re AT 5 Aok old@ BAA S AW Re] A A5 o A el 4 5 e A
AT B QATeAE R BelA oF 2elE WAAE BAOR chilEhE BA7k 2ARL AAY 5 9
5% oM oy @i olojd & g Aol AFehE AL BER AT, BA} oW opuEE 7
713 g AeE RolA | ot o olElE gobd 2elZlFel WA Ml AAsD k. uhebd B
o) ohilehE: A $W o@e AW & gltka 17/ A,
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-
o W2 e
yE E Ao o2

e

iy

ot
%

>
=

UG

Al

o
o
i

oF N Ny
o
ot
o
>
~~
—
<
[0e]
o
Y
N~—
of\
)
o ox
=
=
oft
ox
o
o,
o
w

2 ol A&H 1 wIolz Y& o}
2g AF =EFHE I
CHAxAHow oy A 199 (FA 99,

[*]

=
5 =

[ ooff o
p‘L

ox . ofi &
-
=
=
K
u
I
g d
Mo
of
=2
2
ing
5
o,
2
0%
i,
rir
ri
2
rir |

2 o b
S
K
r
e |
-4
=2
e
2
QL
32
i)

2L > o

Mrorm b e
rEom 2 f

fE (oot Y
fo & L

09.—'4 rﬂl oo

e 2 o
oo Ml oox £ of
~
[ ot
=2

Lo

fr o)

THI, THQ, A2} 4% = (visual numeric scale; WS)E Z&3sl= olw A
3 AF 3z AdE Hrkskih. ol Ay EAH o7 AW AL ol X|utk o]Ho]
[e)

(T

= A o
D)

oy

,

o,

i

it

o (o
B
02, ot oN
o
2
o
2,

o,

WA, Fars SEFE o A

tinnitus)S EWS =S o] olulEl(tinnitus avatar)E TEJG. Azl o8] FHPHE AxAH o)y
(perceived tinnitus)e] <% =9 (acoustic modelization)S Fxte] ol Xzte] AFE" @ Fr
(spectrum and intensity)®} dx|gt;. o]Z& F34 oW (subjective tinnitus)¥} WFZ F(contralateral
ear)ol AAE DAk A5 (the matched stimulus) ARole &3 ZAo] HAE 4= QS HERT. W<l E
YEWUE AM(main treatment session) el FEZHE MM (tutorial session)o] XUt ol ofutet=
T T ARRE AZEYo] Jfd 7] E(software development kit; SDK)9] ™ ## AY 3<4=(head-related
transfer function; HRTF)Z FdHE F74 o|® Al =(spatial tinnitus sounds)E& AAs=F HAAFAUCH.

EO =)

FA7MES VR B34 olsste W oy optElE AYste AYES Fdste WHS wisiti(E 8). o]H
olvlEl= HRIFE AR&stel o7HA /A (3o, AZE, x5, 39 2 &g+ &)Y 3D o A&
AP, FA7RELS oW opntetE 27| A3 HHE AMESfoF At AVMAE 9% VIVE AEEH de E
Aa=e] ek stehs FmE] M BA0A olsd & Ark. 4B 7E ool HZstH oW olntElE &

al L

AT S EZF VIVE HEZDS Eg7] MES w9 o9 olteE FaL & wf ofulete] MAito] WA E
E% VIVE HEZgo] x5 duwo] Agr o] A7pxtel Al o9 outets AAIPFS &ttt 21 &

S 7P 8 ARolA ol omtEtE oW A FARE olFIdr(E 9). ol ofutetE WEA}; o
H43] 29]E%tk. o)™ VR 4 Al A (tinnitus VR intervention sessions)< Y& zZF m=A)e] 7,

JEOH‘
U
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- S~

_12_



[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

ZIHSd 10-2025-0093476

A HA A gisl] 5 AES Y o] AMEHATE. oW AP FAhE 2 7P MESY Aj1mE FHel
WA o) (S, A 45, AR dyn|d A4, Ao & 7hEH, B4 ALY A $5), oF AglE E
A & 373 28 (environmental noises) o2 F43FE AAH 34 (cognitive illusion)S THEUT. 2+ X

5 A Eet Al AR e] ol ofuler A o] A

S 49 HEY 1-25vkek VR ol FA(VR tinnitus intervention)E AT (L 10). A
A < A wrel A WAAA e A = =
HERE A 1A 2R F 3719 Al EQF R oW FA AlAEE AAAnt. A
AzBE A7l dol W3 AHE syl fal H3t JALE 2tk A |
do] ojojAnt. HNAEL F WA T ™

Al A Bl A vl WA A ) S 3.
S Fo|=E wdFATH(= 11). ] HA AMe] &

2 4
=2

oft rlo
1o oz
o
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M do mo O oF b b o
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[*p}
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|
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i o ooy

< go

200 Ht A 2
= e B
o2
0,2
ol ¢ X
H
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SLORETAZ AH&3 A2 A3

B ATgelM = BEG HlolElE VWt R dh= ] 71F ZolA Hu 7] AxE E4T 4 9= sLORETA 4=
E9ol& ARSI, EEG HolHE Abd Agsta 7kakd 30709 oxaE v gk, o Jxas 6719 F3t
4= (e}, 1-4Hz; AEF, 4-8Hz: &3}, 8-12Hz; W& wWEl, 12-18Hz; 2 HIE}, 18-30Hz; % 7w}, 30-
55Hz) el o3l A= ATh. sLORETAON A A2x o]u| A= 6239702 HA(A7] 5 X 5 X 5mm) JFoz Moz
B2AYEAT, o] TEL ALA, svl 2 FJH WA L AHo|th. sLORETA dHlolH = yxd3ld ZE
S 2178 AT A (Montreal Neurological Institute; MNI) 152 #XZ Talairach HEE2 AFAST AL 7w
= Aot

oje] g o]d
Brodmann §9o2 FAFEAT(E

£ g,

A FFelA 10719 ROIE Agdrt. 7 ROIE 3ty E+= 5 79
el RIO 2 BA). HESH SPSSE AFE-3ke] 7k ROTo| dish @Al A~ HE

x 1

ROI (Regions of Interest) BA (Brodmann Areas)

24L
Dorsal anterior cingulate cortex

24R

32);
Pregenual anterior cingulate

32R

25L,
Subgenual anterior cingulate cortex

25R

10L&11L
Orbitofrontal cortex

10R&11R

9L&46L
Dorsolateral prefrontal cortex

9R&46R
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% BAE A%E BASE W AEHAT. T A5 2 o9 FRel ANe A A S4Ao] hF Aol
WEE olgstel musih A A % AY F Aol Aulghe AHgste] nuHYth HEA A 1w
ole] EAH FolA g3kl b}

2 Wilcoxon ¥% %1 #HA(Wilcoxon signed-rank test)< A}-8

b 27kAtel gisl] As olFR FAA Fo)d2 prt 0.05 =Rl Ao .

HlolE &= SPSS(H A 20.0; SPSS, Chicago, Illinois, USA)E AMg3dle] EA4% v}, T3k ROI E4olA X =
18] Zpolol dis] THI Ha=2 &8 349 ZgolA A= d3 A8 Fo EEG Hlolg Afe]

Wilcoxon 3 <% HAES Mann-Whitney U BI2EZS 33}, (THI < 0: n =12, THI = 0: n 7). 2 &

ToAAE oY #H 1FY MAS g4 FFAA g ¢ e FAAR] EEG ARE A 8 v

W HAS F3k7] &1 F9 55 0.05022 F5313lt).

A5}

2 QT A 2 9 5A

g olgg 7Hzl 19 A7 o] AF-E f& AUt F F/HA dH-2 56.40(£ 8.19) A},

ANAELS Ft 7.343 B oy = ot FFol A Z47t 8] iz}, FSolA

B2}7F oS A}, o)y 42 SL(sensation level; 72}

S WiAEHA] g ATk, ) 29, 19 #Ad Ay ©E 7E A4 AdErE §isld.

Al Ao e FAE AFelA AEAT(E 28 A AT A 2 AT E

Al » )
o ot 2 34 lo
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X 3
. Before VR | After VR | Difference | Pvalue

THI

Functional scale 22.00 17.00 -5.00 0.005
Emotional scale 19.00 16.70 -2.30 0.108
Catastrophic scale 10.00 10.00 0 0.968
Total 50.11 4421 -5.90 0.046
Grade 3.16 2.79 -0.37 0.035
PSQI 8.47 7.37 -1.10 0.025
THQ

Somatic score 49.40 44.45 —4.95 0.198
Emotional score 41.00 38.00 -3.00 0.257
Social score 60.00 60.00 0 0.727
Total 48.50 45.30 -3.20 0.165
QOL 72.63 73.84 +1.21 0.434
HAD

Depression 7.58 7.74 +0.16 0.916
Anxiety 7.89 7.79 -0.10 0.354
POMS 81.32 77.79 +3.53 0.778

SSQ349] A4 F AFe vy S AMgete] AAENY. F A5 = waAR HE o+ 2 A+ WHE
7t 4 X 3.74). B AR wAaAR, AT %, W 7 A H 3 7h7 48.20, 58.25 R 74.73
OATH(E 4: SSQollA AR wl2AR, O 5, W A7 Fd 2 F Age B4 sdr BEFE A3, Ut
A A8 F FHL 32.81%0 0.

# 4
SSQ (Simulator Sickness Questionnaire)
Nausea (sd) Oculomotor(sd) Disorientation(sd) Total Score(sd)
48.20 (33.97) 58.25 (36.81) 74.73 (60.63) 32.81 (24.03)

EEG Hl°]g] ¥4

VR 719k ol® FAl ol AT} dHolHe Hlalste] A& 91X 4 ARE AFF R VR o]F9 ¥} HolHE
HAEEAL olo] mE HHFI A ROIE Hlwskith. keI (0FC) ] ROIAA st xfol7h = At
a A3, ForhHAFIA(OFC, 10 L, 11 L)olA VR A8 ZTEax F »E Sxfda 43 (P=0.030)2+ AlEt
(P=0.040) WM=7} S84 Z718F Aoz JeEgth(E 13). FAFeZ | THI A&7 AR oA =
OFC(10L, 11L)ellAl AEF(P=0.003)} =& #EF(P=0.005)2] f2lg S717F A=A,
we ZF wi=o] wsle] sl THI A7t /e A3 THT A7 AdEA] e xS v Frssict.
3} THI #<4=(THI < Grade 2, THI > Grade 3)& 7110§ 2)¥ A (THI < Grade 2, THI > Grade 3)ell
Z OFC(10 L 2 11 L)) AEHP = 0.007) ¢} =2 HWEHP = 0.001) ol AR Fold Ao]& B

s
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