[#F32E K]

EEEEZED-OHOHMDZH \,\7:;%9* ~TICEET 5%

=1 % £38 BE

o Ciw LT Pk (7]
ik IERF Y1 VR 403 4517 thi B
1A —f8 LD SEE

BEEIRAR? IFHMASTIFR EE - 7Y 1 ﬁﬁ THAURTATS L LASEE] T EA

01. ARE= 03. HMDD) 7Y 1 VB F

BEEBEEE(ICLZ HMD ORAFBEDERD=6H.
XRAEZEPNL—ZVIAEORREFTLT,
HMD AAD T 4 U HERICERVBATVS,

B D HMD YRR - AIR—VYIZRDTH1 >
ETICUIEA A=<y TOER. 3D 71> 45—
DYHEIMIgERWETONY 1 EY IR E, TH
A URETRO770—F%1T5,

REEEEOLOHDIBHREEFESE LT HMD
(Head Mounted Display) Z&RREERE LTED
AREICEBIMERBBABHHATIND, XFP
5. BE, BEALGEZRAVWTEEZARILLT S
BEOHRIEHZH. ENEEAMICEVTER
BRIGDIEZEE SNBRIGER 0.7~1 #%&&EL
TVRW, FICERABEROHIERBERAEDEED
KEL. RIEDEND 8. SWRBRHREDL WV
KRAEDRDENS,

YSEFEREED S DIREE
%L M AYRIOIVNTARTLA
HBEE : EREER, VT w2 FH
EARE, YNV
EFE aEBRIEKRE
E O E#IHE2ERST 2 ERER—FNRZD
5 :2015-012863
HFEERR : ¥R 27 &

02. EERFER

HMDADRIGER CH T3 _EFBNL—— T OMRICEAT 3HFE (2018)

BFERETRFEDERNDS HMD O#FE - Z2HOMF - FHEIITHON TV S D, FERECENIC
&% HMD 0&aEEDOE({LZERUIZHRIFETN TV, £ I THAMRE, #5EEIC HMD =
AL —Z27%R L. HMD ADORISKBOZE(LICHT2HMR /2 L 2BNET 3.

Rt 5 & 1= B BRIBIRIRR T /N1 AOERICHS HEESM (2015)

T OWEFIRIEFAEEMEE (FEES 23500649) THMD ZAWVW=ZDaH1L) [CL3,

BEHERETRT /N AZ2BVCEDORRECL B BERARREREZ ETILMEL, TOROEHNIEEXAE
(A>ZIT—00—R) OFHEiE. £ENEFE U THERESE OMIMRIC & 2 MEREZSHAIL 72,

*1 KR TERLHMD =1 AR THERLZHMD

_ R : BXF PAIG] BIRYEFEBE HMD  Brother AiRScouter WD-B100
B (347) 16 = = HROERNF IR EBET 5-ONX 5 EEH
RIRE 320x240 a0 ~?‘ S8 i
1R 200cd/m? H ’;Q' H H - H EEH | 800X800pixel
& 24bit —
Ea 279 E-n=) 1677 &
e 35mm OETE?MU%W@* CHEENET S CIEFL"I‘SUE}%“ CEMENET S - e
A . ) b 4°
EBEE 85%
AEHFBE 9 50%
HMDOBE (1msEQBE) & LIBADAES & mm o -
L | Em0sSsvay | BEEOTLY | BEEONIL i A
= "7y TE— R — E—7fi—, TFUVFUY, T1 EE?&SU917 T2 E/EE14917
; BEE B
. | = m
s ~ ® ERI—2 -
Q - B ERTRAR 3B &
4 ] ) IVRSYRAR—Z I
START 2EBEN Z

HMDOBUYE (IMmEDBR) & LIciBEDORES B I mm

FEORES & = 5 o
D=f HBERTARES S ( S

1T ERER7 3>

g5 STEP+

>
FHEHTRET S |
LRI RIECR DESIGN : NAKASHIMA KEITA TL—=LETFTARTL A DOEEN—HLL. ZRERBDHZTH 1 VIC
O, . O S8 ¢ ‘.‘ . « » 7 WRE—HEL, ZERODSTYA >
34 M%EHMDICRTRY % l 190 o sm
% Vs a
o — =y » N — A\ -—
_ — 04 ENSTORRAA K51 2D NICHIFT
800 F— i B AD S
° \ r=—.7§ - 14 2 34 44 5.
o O EExmM 95% e - ‘ ‘ ‘ 5 0
200 . s | 3.5 — L s : t . .
. B e a7  mes [ b CNEXTOMRRE CEoTEE - FEASTHDHBIEHHH>TULDB,
<" ’ = . BASTRORLERRT 3720, SREEMICHTZRENVEL NS,
ﬁ o @ | HITROFTHED 2.8 [ — ! Wss g3 BB~
e o T ._ o 1 1 T mss [ FeLaly 7Ty 7
E . ©8 RROPZD X 2.0 E—‘ ‘ ' ' .
- 1 1 [
LK"‘OO @  RROKEZ 2.5 [r— A
f } } ‘ X4 F#AlY 2T D5mn ! I7 ’I‘?E?WET\WJ K8 #RUDimn
200 9 .. ® ERY:2 4.0
o| BXFEFEO [, ' . @
s00 . R % Fipos BATM SUITABLE UNSUITABLE
-12 -1 -08 -06 -04 -02 O 02 04 06 038 1 1.2 @ BHAEDIRER 3.7 é L
A (z-score) A TR OH TR m&w&am S F F @ HMD (j:EE:E) b\ﬁé (:ﬁi % %E—C“ (j fd: LY
r 1.33 x5 2 © 6 DEOHAY RV TlE 920 — ~ N
SN S Moo 3 op 1 105 [CELRBEATET 1.0 W TE2HEE R HMDER(CBRAWVWTWBEAEREETEADL NS
e | 1800 1 e ii O o o 088 U, ERTHATURE kL —= 354 HMD A B
T 1400 - 2 1400 T I 2 of RISHMSER AN THS C AR N, Practicing.. _
8 3 : CNIER 1 LAY R ORTEEEED L . 2 A\HR
£ £ < 1 : 8
% 600 1 E 600 - ’ T DT1 DT2 DT3 DT4 DT5 DT6 BB LICEN ST EEZENS, h%?‘%@ﬁﬁ%ﬁ /i(j:_ﬂz_m ﬂ%b\ﬂ\ﬂ'f#-t g%
X . B & 2O RIS R Y THRGHH E7. REBROBAD S, FAHROLS % ( HREEDER., SIRDEHSNBEEREH D)
o . e 4 e s 0 . 4 e s L OAZL—7 HMD ADBIERY hL—=> T 2ZHITH
L R R Bs7L—7 5 HMD BT 32 EHLELVEER SN
EE: x5 B8 5« 2 o e 3. SEEETEMOEIA HMD ADEI%E @
R ' 068 064 P 0.68 RUEH, FRCSHOENERL 3 RBED 3 FH - phd ek =5 > N
I N s . S UOU—— T g BoN, BEAFTEROMENGRGEECE G EHHIC HE1EFE) RIGEEZHRTSILENED SELF RESPONSIBLE!
SEHAIS 27, BEEMS 29 TIREHIRRCN T ZMMFOEMAENS N, BERMCS 3 BEEHOTEN R TS, I ; * 10 2 R ECIRURNTRENA—OERE 1S
B9 22 cHH BRI | BUATHY, BREEICHT 3 AOMERSEHOBECNE SRR HoT. FLEHER ; 50 R eSS, eperen
529 TRREBEN S OBENR SN, TRAIS 27 COVTIE, BEOEEERCNUE RIST 3RBE LT 0 y N

DT1

BRIBRICH LR RIGT 2HBRED 2 DD )L —T([CHFENTE S (CRUILRDIBM & RIGEEE OFEHE(CHBD RO Sz,
K10 R7v 75 R0 FHRIGEHE

v

@ FEARICERLUTIIBECSEETOEANRAITSH S

- WY RV ICHFBRIGER 1 FPLIA (Emoe o s 3 mE sk E 0 @EN)

- BARRY RV TRREEENSDBEEHRSNT

-BREBHRICHUESRIGT2HEEES. REBRICHUERSRIST ZEEEFO 28 (TN
- BIMSFE DB & RSB E DO FEHE (CHERED RS o N

- AEEEDY 2713 HMD ADORIGKREFEHREICENLE ML —Z2 I THRIEHTERI N
- REEADOHERD S, HMD ADENZET ML -2V TR ITTHLDERNEXLL
BELGETESOEMIRGEE (CBRXELZ2E5TIENEAGND

(SEIFFITEHOEMA HMD ADBNZR U FEICEERORNZRU B3 HBENRSNTT)

EMRKFEABHEIEXRT




Wearable Sound Localization Assistive Device for the Hearing Impaired

Mauricio Kugler, Hiroyuki Sakamoto & Masatoki Suto
Department of Computer Science & Engineering, Nagoya Institute of Technology, JAPAN

[ Proposed Model ] [ Angular Sectors ] [ Hardware Prototype ]

Abstract: The sense of hearing can provide immediate information aural angles are calculated by a process loosely based on the human ‘
about remote events, even when outside of the field of vision and hearing system. These angles are then combined in order to deter-
beyond obstacles, facilitating functioning in uncontrolled environ-  mine the final direction. A prototype of the proposed system was im-
ments. Hearing impairment can thus have a huge disabling effect on plemented using 3D printing and MEMS microphones. Experiments
an individual. This paper proposes a wearable self-contained dedi-  with the prototype in a reverberant environment show an error of 6.73°

cated device capable of full-plane sound localization. The system, when it is tested standalone and 21.16° when tested in a dummy head.
shaped as a glass frame, uses only four microphones spaced by 10

mm, and is initially targeted at a resolution of 45°. The individual bin-
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and vision allow us to perceive things L ¢, =arccos —1—1 M 5 =
at a distance, the detection of many ‘ ' i  Vi4 o
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day-to-day events relies exclusively on
our hearing. However, individuals with
total or partial hearing loss have diffi- S

culty detecting the audible signals in . >
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Only two of the binaural an!‘!s are required to deter- 3D-printed wearable sound localization prototype,

these situations. We have developed / h S—arctan A tan f—B tana +( B — A)tana tanf? mine the angle &. As the Jeffress model presents low olaced on the dummy head. It contains four INMP4O]
. . microphone —_— . ° ° .
VisAural, a system that converts audi- ,%— By —Atana + Btanf ;S;ll:stg:t;(; figg:et; ecslce)srigﬁzn-sggreocrh:sgeon’ rter:jeuctivr\\lg MEMS microphones separated by 20 mm, powered by

a CR2032 battery. The processing unit is not included in

ble signals into visual cues. human being artificial system
this early version.

the overall error of the system.

02. EFRMBIZE OUTLINE 03. EER#EE  RESULT OF STUDY

[Localization System Overview] [Pre-Processing Summary] [Experiments: Localization Accuracy] [Attitude Estimation]
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