FIT2019 (%5 18 EIFEHRMFRM 7+ —F L)

J-020

BARRF7 1 712 KD HREEE OBT 3%
Walking Support for the Visually Impaired Using Virtual Braille Block

AH

e R

Katsuya Hommaru Jiro Tanaka
AR R (G HAZE > AT DWFSER}

1. XL ®IC

TR ERER] (WHO) AR L D L&, HFRICiE 2
i 8,500 H NOBRBEEZNFEL, £D 55 13.68%M 4
BEAETHDLESNTVWDIL. £, ThoPEREOLOD
72T, BRMICE 2H@kEE L MIERIICH Y,
2050 £E £ TIZHIRA 1L 515 8800 5 A, £EHIL 115 1500
TANZRDELTFRHENTWD[2]. BAREMNIZEWNTY
2008 FEOREEE B L SHRER LLOR, THRESEEORE
TEHHETHD “BE) 1ITOWT ICT 27EH L7=irze 3 inE
L[3][4], JE4TiE, SHEEEZRMTIOF S —va o
KR EA HRY & LIZAEZE[5] [6]D1E7>, FEIRE OHITT
WZEt ECEES & OFZE 2R DME[772 b EA T
5.

WRIEEZ OBRITHRBIZHOVWTIE, EEROMIZLD
BATE T AT L D974, G EBARWMES 14 FKickD
BEEENTWD. £72, ThbOBTHBIIEREESH
HOZLMEICHEN > TS,

COYREEEE X, AW TIE, 1965 FEIZH AT S
, 4B CIEEESREE LR 75 ETERA ST
LEET Oy 78] Atk WA TRICESE YT,
MEFEEL B L OWIRE WG L » TR A7
B A PIET A AT AOERZ HIET.

2. REAFIOVIICKBIHTHE

RETay 7 IIRREEE L FET 2R BILHNR R
TLATHDH—T, ZOENIITMEOLREHEK, TobbA
V7T B - T SO0 THEB L O A b ASEE
ThHY, FHALHED B2 Y, REINTRETOMH
HALhhoTnad, Fio, ®le L xR, 7L —KRE
DOEFTTa vy, THAUEREDORTT e vy 7 R—
EROMIK TEAINTEY, 55 - BBEEHI L350
ZE[10], mET vy 7 OFEL— VR EEIZSF BT
RWEFTR S D Z LBl bt E o TN S,

NG OREZEFERT 2120F, BRIE & ERICIRE S/
VY, KV RETRLNED G HHEREEE ~OBIT3H T R
T LADOERMENRRD LN D.

AR AT LTIE ARIMR IZRE S LA IRIRBLE - A
FoOHEMERNT, EHFEEMEIC D A7V FeL
TAR SNBSS T T oy 7%, ~y R~U 2 b7
S AT VA ZBLUTEEL, A57 0y 7 L AOBEfI
K7 4—FKNRNo kb —TFL AL L —vailkoT
BT 5.

— NI~y RO N T A AT LA IV 2T T4 X

I BABHE K Graduate School of Information, Production
and Systems, Waseda University

1 Microsoft HoloLens & [k

EFEAHMET D0, UREEFEOEMGENREEZ S
FREMEN H D, RUAT AZBW T~y RvT v b T+
AT A DEME, JEBLE - HABLEOENZH W5
RELTICZETS.

MARBEER DM IOFENIFETH Y, FEEINEEN
RIRFT Oy 7 EREBTEDL r—ALFET S.
AT T u y VBRI TERVWEEETHH- T
H, ARBTICL D74 — RN 7 2% FlA 2 & T
BATIHREDO—B L2 %
HKEHEMREHEE I LY, HREER T2k
WARZEMSL 0 E2RMET 5 7-00 Yy —1 L LTHRIHTT
BETHD.

IHNHLOEENG, Ny R NF 4 AT LA EEH
L, JREHRE - BEREOHINE AWV CTRRREER OS51T
TR ZAT O AWZEIIT —EOF M - AR B Lz
5.

3. VRATLBE

AR AT LTI, FEREZM EA~OEBHRET7 a2y
TOBERBIOE—TEICLD 74— Ky 7 2BMT 5
F 34 Z L LT Microsoft HoloLens #f5i/H L (XK 1) , N
AT VL= a7 40— KRy 7 B@BMT 5T /31 A
LT, A= 73 EEATE. "M T L—v a3 i
X7 40— KRy 7 @HPELELTAY— N7+ VEEE
L7eBEIZOWTIE, #HEFmELIIA~Y— 7+ %
FHUZFIA L T 2 RREREE S EIMEN[1ICH Y, &
WZHIWZDT TWDT AL ATHDLI E2FETDH. RUVAT
LOMERB L7 0 —3UTOHEY ThD.

2 7 7 Copyright © 2019 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2019 (% 18 EREHRMSHEM 74 —F L)

3.1 ZRMARDEHES &K VERMERE

Microsoft HoloLens |Z#5# SN AREEYIZ LD, 22
TR DR U RE & i - BRET 5. Z2D%, FsEC
X0 Ay vafbE&hi=ZEE % SpatialUnderstanding 7 1 7 7
VARWTHETL, ZEMBEARIC L 5 KIF - BEHE 7 & Ok
Wz, P ERR AT ) Z & THRmICOW T HHIEE
T 5.

32EEMDREE S VIR TE

HANICE D YEM AT V=7 b OFRERIZIE, Azure
Custom Vision Service — ObjectDetection Zf#F L, Microsoft
HoloLens 5 A& OB LNLEE S L1Z, TR LICh 2E
WA 7 Y= hEERE L ORBEAZFHIT L. EHEN
HERICONTAT V=7 N EDOEREN—EDORMEE#E 2 T

ESWESE, TnbalEED L BT, T2, ALPERE
NOBMRNG, B LA 7= R3S 20em KV /hEn

LA ED L 2 STRANT 5. RREEE ~OEEBR
BB X O TENC 1T+ e 2 B BT A LR H B T
», K AT ATIE, 3m~5m ZHESRMHEOBME LTk
FELTNA.

33 MERFIOVIDNERLEE

FHET oy s BR) [QEEETay s (k) 9]0 2
RN ST ry 7 LT 3D AT V27 b TAERK
L, FEHEZEMEICERTEE TS, 3.1 OKmAHERR
L LICERm AN L, AREER OMEITH IR LT
HBATAREREI CHNITFE T v v 7 ZEE L, 3.2 OFEE
W2 XY BEYDFET DHTAFEKR COIIE, BT m
v 7 WK EICEE T 5. Fio, BEEZR EAER EICEE
LZEDEITHETe Z E RN TERWVEAE, RO S
RILEBERTIFET oy s LEET oy L OMAE
A EEmIcEET 5.

34 B ERFTO VY DEMYIE

33 Lo CHEE SN BN AT T ey 7 &, iR
BERDRE D AR OB AZHET 5. HEoHE FIEICS
Wi, ABOEX 23 2T LA THRIT20TIER<L, A
A RFOHERBEEDO FOLER LIC AN H 5 Frga i A
T5. ZOBHAE, FOMENSK 100cm JeONLE % FAfto
L REL, FPOKEFMOBEZZ NI vF 7352
LT, IR R T T R v 7 L O L T D L
NHREL 72 5.

3574—FnNvy
A

34K EFETry s L OEMBHE SN BEA
—FHENL T L= g NIk BT 4 — Ry 7 Rt
L, BE—THEAL T L= g VITITFHEA L EERD 2
OOBRPDNRE—VEHEL, HELET v vy 7 NFHET
2y 7 THIVUIREZRITE—TEBLONS T L— g
VIR BAWEMEITY, oy y, FREHFET ey
LEELT 0y 7 L OMBEDETHIVUE, Bk SN
THMOERERTE—TEFENNM T L—va itk Dl
FEITD.

278

%3

ﬁj\

4. 8HYIC

AL TIFIERELSE - HAEBREOHEM & W fRkES
FOBTRIEEAITH VAT LB L OEOHFRAEIC OV TR
Rz, KVATLAEFERATDHZLICLY, BWHNRSTT
0y 7 IELE LR WEFTIZBWT S, R ST T e
IR DR ESR OSITENATREE 720, BREE & ZEM
IIRTFET, S5 7 a7 AKAkoiERL—VE®EA LT,
LM EREME Z Rl B TOEBL LA T TN
HiFcx 5.

X 0 BEMOFWNSITHBICT T, HREEE DL
O TIEIREICHT AT o —FIc o T HIEL EET 5
VBN D E LB, SHITKED S W EE RN VB
THHILENLSBOMRBELE LTHETONS., £, T4
AN TERVE - BT H D OTHEREEYIC
DNTHMD T v THEATCMTE T A A2 WL L,
i TFEEMAEDOEDENMETHDEERD.

e P

[1] Jingiang Bai, Dijun Liu, Guobin Su, et al., “A cloud and vision-based
navigation system used for blind people”, In Proceedings of the
International Conference on Artificial Intelligence, Automation and
Control Technologies, Wuhan, China, 7-9 April 2017; pp. 1-6.

[2] RR Bourne, SR Flaxman, T Braithwaite, et al., “Magnitude, temporal
trends, and projections of the global prevalence of blindness and
distance and near vision impairment: a systematic review and meta-
analysis”, Lancet Glob Health, 5 (2017), pp. €888-e897

[3] FFEFEFIEENE N RERTEEE HRZMZR s, © TH
REER T DW= iR A e 27 MBI T 208 e
&, 2008.3

[4] A, BURIEof, “HREEEESITEE AT & ~ AL L
FEFEMRENZ BT 2 TAEHn ~, {55458 MVE2010-64, pp.67-
72 (2010)

[5] AREHER M, RRA, “3 Wtk o W& - R EASE O
T DFHE AT LORE”, BART 47 A A B br=I R
A2 (2017)

[6] Jodo Guerreiro, Dragan Ahmetovic, Daisuke Sato, et al., “Airport
Accessibility and Navigation Assistance for People with Visual
Impairments”, In Proceedings of the 2019 CHI Conference on Human
Factors in Computing Systems, May 4-9, 2019, Glasgow, Scotland,
UK, Paper No.16

[7] Seita Kayukawa, Keita Higuchi, Joao Guerreiro, et al., “BBeep: A
Sonic Collision Avoidance System for Blind Travellers and Nearby
Pedestrians”, In Proceedings of the 2019 CHI Conference on Human
Factors in Computing Systems, May 4-9, 2019, Glasgow, Scotland,
UK, Paper No.52

[8] AT, KEFEEE, t@F AR (2011.9), “HF7ry 7 —HAK
B ERBEZT PR L ZRHL b

[9] tEEtEMEN AARE ANRES, NF7 1y 7 {IZO0N T,
<http://nichimou.org/impaired-vision/barrier-free/induction-block/>

(& 2019-6-1)

[10] S RFHT &0 EBF, ATV [HF7 ey 7| R
1 7P LRAIAIL -,
<https://www.asahi.com/articless ASKDQ4JF5KDQULBJOOW.htmI>

(& 2019-6-1)
[11] ¥, A EoL, FATNEE, “BLRmEH OB BRI TR

DLARAT”, T RGE A K M AF 7R A 2 No.29 2014

Copyright © 2019 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.

it



