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Wearable Support System to Assist in Maintenance Inspection Work
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In maintenance inspection work for social infrastructure products such as power control panels, a worker must carry out the necessary tasks
by pressing buttons or switching control switches on the panel while referring to the operating procedures in the related manual. The process of
referring to the operating procedures requires the worker to shift their line of sight from the panel to the manual and to turn the pages of the manual
over by hand, interrupting the work and leading to decreased efficiency.

With the aim of supporting maintenance inspection work without the use of paper-based operating procedures, Toshiba has developed a wearable
support system that allows workers to smoothly perform maintenance inspection work while referring to the corresponding page of operating proce-
dures displayed on an eyeglasses type device by controlling the display using finger gestures such as tilting and tapping. To permit workers to easily
operate and confirm operating procedures, we have developed a gesture control interface capable of suppressing malfunctions during operation as
well as a gesture recognition technology using a finger-ring type accelerometer that enables workers to confirm and control a procedure manual
through a series of finger gestures. We have confirmed through demonstration tests that this system can contribute to improved work efficiency by
allowing workers to concentrate on tasks without the need to shift their line of sight.
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Demonstration of wearable support system
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Transition between inspection and gesture-based operation modes
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Changes in acceleration data when tapping thumb with index finger
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Scene of demonstration test using eyeglasses type device
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Visual feedback of tilt angle of finger

ZIhHLEWEDL A )5 A8 % T 72 IR A ST 2
M &, FNEIRFR—=I10 b5, BIZ, 5% T
I 2 & TRBIESEE— NI, RTFmifEExHBT
%éo

T, BEREN L3570, IBoMEE B % g
67—/%$IIE%0)T% IERTHEIILI, VAT
?ﬁ'ﬁﬁi%—F IBATLZZEE, IR EFLEB T —IUNERREN
(B5(a), FOEXIIS LT =Y 258 &, L & WERL Lk
@(k’?‘—/@@ﬁ’%{b% (B5(b)o ZDIRREDFI A IR I Fot
CER=UDBYNEDLY, REDPE L. Z D H NBAER

—PNIZRBE, RREFLEDITT =TV DER S,

5 I—Y—FHEXE&

51 XEBRHE
AMEL72Y R = AT LR M EREES 5720, Bis
AP0 2 DB 2o RAT 12— —FF R 2 FE L 72 R

FUMT, A4y FUEZ, HoREk, TAYRAE, RO —
TR DE AT Y T LR AR EMER 2 AEL, R
BIEAT v 7 TENNEENED LR SN FEHE O R—-DY)
Rl KTNEEOBIEIR RIS E 2 BT L, 2D
BRAAT L7248 Y = AF ¥ OB R L G §56 2 L T, VAT
LD REEL 720

I—H—FHiEBHROHN A B 6 IR T, FEBRTIE, 2ER
D3N— Wil U 7R A 2 W7o, R E, TR
AT v T 1IDOR=IPFIRENIZIREP S AF— L, FEE
WCREIR SN IAEEERIT ) —HOEEERFETEDE, BV
AF ¥ TPRMEDOR=V 2D, IROAT v 7 2DN¥E%EELT
The COEIILTAT Y TS5FETHEAR, AT v 750
FUNBZ 7T TR TERD, SOV =7 A% GR3HE
JiL 720

BeBRE DATH Y 2 AF Y BB, V2 AF v BIEE—F
DORAT, "=V YFz, ROBBIEET— QBRI

ERZ L Ea1—Vol71 No.6 (2016)



EREEE—K 1

Ay
<D ~ »*
[AFT1]

ﬁﬂwyw —

DIAFVREEN

[ — TR FIRBIC LY
(o o] - BTFRIREEETESES FRIRIEEE—NICRS
[ e o =
e L7 2 oK L
(RFvT 1 BEF) S S S :7 .
P cyTa A5 - e
7\7/ AFVT3 ATV ATV i“ ““‘ 7§ET'¢’S#LZ§>/\ /&JJ)’S‘?L%J
.

o
ATVTEDET LI=ORT

H6. 1—Y—FHERROFN — BL10HOWEHRFIZ, FIEON— IR ROTIHFICFR SN RFRBRIEEEZCELTH O, Y AF v D%k

HE&GHAl L 720
Flow of maintenance tasks in demonstration test

T53HE T, TRZENRIKISE GAT YT X3T =7 A)
BHETEH, T, WY AF v NRBEIN LD 720511,
PV 2 AF X AR AT ) L ED D Do TTo, HHIEEE—
FHIZESTY 2 AF Y BIEE—FIIBATLAS AR Yo A
F X BEE—FCRIEEOR— Y %2 HEDOT X041, #)5
DIzDIIH Y 2 AF Y AERATH) 2 Ll b GO
BClE, BRMNIATo V2 AF Y BED I BIE L RSN
G ROBRE &G Y2 AF Y EBED ) BENI T 72
VrAF Y BIEOEGL VI ZODBEEEEL, £HED
RN % AR L L7z

5.2 EBHER

Vr AF Y BAEE—FNBAT A0 Y AT v Bk
876 %, N—IYIFZ RO RMAEHEET — FNOEIFI 5
YV AF v ERIIOFNE 100 % £, SHEHO Y AF ¥
PR OEINF 59 % Lo VY AF Y EEE—RICE
1958, TR IN T B/ENTIR 2T o727 — A1k
Ho72bDOD, FAT v TOVEERITRSTE—NPBITTS
XAl =2 o7z,

CNSDRERDS, VEEPICEER 22 &% RS
YL AF v 2Bk TE, PIHFIESTAEEL V= AT v
VEDW F S AL—=RNATZ 5 T LR BTz

6 HEHE

MREEA 74 A7 LA FMFH 2 R RL, Y2 AF v CTFIH
FOR=VEYVHEZ L LT, (EEOHRIARVAL—A T
PEHRER RIS T 27 27 T 7T IR R— b AT 4
R L7ze MBI X D 2—F — GRS BRI X 0 A R PEAS
MR TEIz. MEEHIE, FIHEOMRRIIBMRE B TLEDL
e AEEIERP T ENREICR D, IRTFRED ORI
) EAHIfFCE S,

TITITIWVRFREYR—PATL

GRIE, BRI DTV AT Y 2 LE LT T
EDI)ITHAMNG REATH) L& HIT, BAEREZ LD RAIIIC
TA—=INNy 7 $BHIESHEIL, RFRBROBITOIHEIEC
DRFEREZHIEL TV,

X

(1) Nakasu, T. et al. "Hands-free gesture operation for maintenance work
using finger-mounted acceleration sensor'. SIGGRAPH 2015 posters,
Los Angeles, CA, 2015-08, ACM. 2015, No.23.

(2) Ike, T. et al. "Contents-aware gesture interaction using wearable
motion sensor". Proceedings of 18th International Symposium on
Wearable Computers, vol.2, Seattle, WA, 2014-09, ISWC. 2014, p.5 - 8.

(3) Tsukada, K.; Yasumura, M. "Ubi-finger: gesture input device for
mobile use". Proceedings of 5th Asia Pacific Conference on Human
Computer Interaction, vol.1, Beijing, China, 2002-11, APCHI. Science
Press, 2002, p.388 - 400.

(4) Tonouchi, Y. et al. "A hybrid approach to detect texts in natural
scenes by integration of a connected-component method and a sliding-
window method". IWRR 2014 first international workshop on robust
reading, Singapore, Singapore, 2014-11, IWRR. 2014, O1-2.

Fil 1 NAKASU Toshiaki, Ph.D.
Bl MRREL = 4057074 TATATIRT M) = £,
it (PSR, WERMROC =<0 V§ T —ADWZE - BRI S,
ACM, BHEREHATA THE, L a=xvA vy To-A%%, HARFARAE,
Interactive Media Lab.

B3 IKE Tsukasa, Ph.D.

Fliriaiiid Ems L y— A 0997747274 77K M) =i £,
it (FERE) . WEERRD L~ —1 8 72— AD% - BRI,
[EEE, BF R aH,

Interactive Media Lab.

R BEE YAMAUCHI Yasunobu
g Hliisi MEmst Ly s— 40897574 7AF4 T IR M) =% i,

=AY 7 =20 - WIS ACM, HRLHARH,
Interactive Media Lab.

a7




