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An Applied Method for Wearable Device with Distribution Work
in Logistics
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Abstract: In logistics department, a lot of companies compete with others in “Third Party Logistics (3PL)”,
which is a firm that a client company outsources logistics service to a logistics company. Logistics companies
have to reduce management cost to get order by client company in long terms. Recently, wearable devices,
which means body-borne computer, attract many companies. Traditionally, warehouse workers works with
“Handy Terminal (HT)”, which is a device for warehouse work. If they work with WD, they can work faster
with hands-free operation. But there are two problems. One is various WD such as glass type and watch type
and so on. The other is various input method and display size. In this paper, we propose an applied method
for wearable device to adapt WD for distribution work in logistics We applied the method to distribution
work in a warehouse and made evaluation of the method. The result of experience shown that the proposed
method can effectively reduce working cost 15% compared to previous working method.

Keywords: wearable device, working support system, assort work, logistics
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Table 1 Investigation result of candidate works.
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Fig. 2 Workplace of distribution.
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Fig. 3 Workflow of assortment work.
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Fig. 4 Example of glove type barcode reader.
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Fig. 6 Example display of handy terminal.
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Table 3 Displayed information on smart glass.
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Fig. 7 Worker’s forward direction and eye direction.
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Fig. 8 Overview of distribution work support system with WD.
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Fig. 9 Distribution work scene with Wearable Device.
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Fig. 10 Example of work productivity.
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x5 VESEMR ORI
Table 5 Ratio of each work style.

¥ (%)
CS DI PS D CS,PS IR1E
4781(53) 3694(40) 649(7)

F 6 CS, PS OADGHHER
Table 6 Result of CS and PS count.

5 (%)
CS D H PS D7
4781(56) 3694(44)

FzT CS & PSTHEILEY v FH/h (FERMIEENERIE)
Table 7 Result of touch and trial count classified with CS and

PS.
BB CS D AHtt53 1 PS O A5
HT WD HT WD
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2 176(162) 189(156) 532(71) 965(166)
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F& 8 WEHE 1, 2 0MEFES v FH/h

Table 8 Weighted average touch count of each examinee.
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F ¥ F ¥
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WD 195 939
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Table 9 Touch count of each examinee.

CSOBDHE > | PSOHDE > | FitHF v T
F¥5/h F#/h /h
HT 124 331 455
WD 109 413 522

TLTERL2720, FRICEBRTE 2 ANEICEY 33 -
z. RFEBNCECT R E DR 2 FEhi T & 7o pkERE 2 4 0
T8 EFHIICHER L7z, £7 XD, CSORMEGITL
EDY YT/, PSOIMEGITFEEEBL T3
D125 450 1BETHY, HT & WD TRIBEOMEE A
Rohi., Z0OEEEEEOREICIE, EENFICE
75 CS &L PSOELEETLLEND 5.

WelEE 1, 21 2BVWT, Ny T4 ¥4 —3IF Ve L7
T 2T T TNTINA ADVEERN IR ER) R 2 HL L7,
WeERE 1 5 CS DA% HT THAMT 2L &0 % v 75 /h
% Ticsur, EMAEE Nicsur £ 5. PSOA%E HT,
CS, PS DA% FNZFN WD TH T 72 & & bR ICES
B, EROEARZ > TWAD, HEE 1, 2 DFEHEZ N
FHPE L7228 v F8/h THES 208 H 5. BERE 1, 2
A CS DA% HT THAT 72HEOMEFE & v 75 /h 1%

(T1,cs,ur " Ni,cs,ur + To,c8,151" N2 cs ur)

/(N1,cs,uT + Nocs ur)

THERINS. 203D, #HHEL, 2O PSOAD HT, CS
DHD WD, PS DAD WD % f&ir, &4 O INEFY
¥y T8 /h OFLEREER 8 ITRT.

¥ 8 OFERIZ, 36 THEGEEEL TCS I 56%,
PS 3 4% CTEAMFITA2 LD, HT & WD ® ¥ v 7 /h %
B LR ER 9 IIRT.

KOOI, NUFU =3I FNERBLIT 2T T T
TNA 2R OVESER) =SR] BRI,

522/455 = 14.7

ThHY, ¥15%THo 7.

6.3 {EEIERKENDFHM

4.4 Fi (3) W 74 A > TIRAZZWE 74 A > Tik7z,
ROMGT 2R T ROV THEEL 72, B TIE
H4 D¥EBHFLICTH 570 RRMOBIEIIHETH 5.
FrIZAENE 6.2 i TR~ 7S EEMEE T4 7% ) ORE A3 2
Motz FITRHOEMEIZOWTIE, HEERIEERRE

© 2016 Information Processing Society of Japan

DT v — MRA L ) EEL 7.

F9, TIFERE L CEESINERWEBICHEHT 2 4%
FETH 2 O X ) s S5 EERE A RS L, 30~50
OB 10 4412, 9 & [FEEDLE % 25 L gk 2
SUEEE 30 0T OEBLTH S o7z, 1FER, £HIO

SR T A Y NERER LI S A, 10 &4 5 A HH]
WZE o> THEED LR TV E W) HETH - 72,

RIZ, EBOARET 6.2 HiOFEEZ Eitk, 20~40 LD
BUWEE A GICABEOI A Y MR L. T5&, 9
L2 HOWERE L) RIEIESNTZA, WINLKHOH
BEEBRDEBDTE o7, —HIIERANZEHCERL
THERALTBLT, b9 —HdkAsHROREHUAMIME D
oz,

7. EER

7.1 {EERRR EXR

6.22 HOBH TR/ B, BMABEEOIRIZETH D
5 FE/h IEENBRIC L > TRELS R D720, HELE
EOFIMER IR T 2 LB H o7z, LrL, £7
2BV, CS, PS LW ) MR & o TRATSEEE D
KRELKEL D720, HHPETIZIE LWEHI & % 5 %,
Z T TARIFFE TR, EEDRBEOIR L IME T E2EEL
THEERRA ERh 2B L, AU, dRe L
BESRESNTBY, FENGEBRE 2 4 TO/RT
b5, Gk, RUBEONE, #EEOEN, #HBEEOY
T T TWTINA A% Ao IAEEOERE T &% ERE L CEF
fliz#d 2 T, X )IFEOECEERZER FRRIE
5.

T, £8IIBWT, PSO¥ v FH/h % Wk § 2 &
CTFAF=IFNVEN T 2T T TIVTINA AL O DT
KEhosz, TNIERI O &AL T 256, F6x i
THUEE, MO B LT AEEREDEEL,
N X7 = DR ERIEEZ SN, —TF5, CSD
Yo FB/MENYTAY =3I F VOB REN., ZOH
HEELT 5.

FF, RTC, BYEBEIY LTI TNVTNAL A EHH
U 7VESERIEIR T o 7208, Ny T4 ¥ — 3 FIEHBEOE
ERMEL, WEBELOF 2L b Emh ot T2, &F
TR E LG ROERE, (FEEEPNYT1 ¥ —3F
Ve Pl F CHORTAREDLEN S D> 727
B, WEE1IZE s TUIHVENINY T4 ¥ —3IF LD
FHELNEELRTVERETH -7, 512, BBE1O
T2 L) by F oy — I FVOEBRESS V. Dk
E0, NUTa = I FVOFERRREEEE R YEE 1 O
ERNEFHIC L > TESITNMESI N/, CSDY v T
B/EINY T4 =3I F VORI REVE V) FERIIR -
Tl EZOLNS.

60



IBRNIBSLHYEE 121 -7 FNAIR& VX7 L Vol.6 No.1 52-62 (May 2016)

7.2 KEIOZHE

6.3 HiTH~R7zEBY, FHERTITFHOBmERE LD
HNTHDH W) MEEGDS, EBEOBREEEL ST
VERH Y EVINEEEONEho72. ZOHEBE L
T, FEZOIMENZ 2 O5N5E. FHEROWEGS I/
EEERRBHRETH Y, SRR E L3I T
BRI o7z, FD20, RIZEZIATLRED
V) REINER TH -7 EZLND.

—), EBOREEEEE, K2 0 L) IakeBiko
HAFFEPSEREO2FILTBY, KRHED % TLRD
HSTEDF R ONI 120, HEE R otz ®
Zbih,

COZEDNS, RENIHARE L0 FLEO T HRhRNT
HOLIREMN D 5. B CIERBCH R T AR T H I
2, BREHEEZEIVEE DA EDD b, TD1, K
VAT LINY X7 =2 X BRPRLANG, VEEDLE D
BRI EN T, (EEdEDm RO HIfRFTE 5.

7.3 ZOMESHhAHR

ST L7z A~ — b 75 21, IR oORE 12
LBRDOFEHAR, BEDALESIZLETNSBETSZ
EWRBHotz. TOAY— 7T AFWHRMTHY, M9 T
AT L9, TR AT AR EFEORE LT
WA, BIEIZDOWTIE, MR AT A OEER 15g LIt
BLTH 90g TdH A FREBEOMEHSIER L0 L
R END, BEIZOVTIRADEOKRE SITKFELTH
0, FRICZMEOFFREL Y S/NEOBENS D L T2, A
AADEEN LI Wiz s ns, 72720, Fid?2
BHlZWwIhndAOfER LA~ — 7T ABAOMETH
B, 72k zIE, WiFICBLTIE, FIRMofo 2 ~— 7
T ATEINEBOH) 30 g DS, [15] DL SN T 5. HIK
BB TH 5720, BT S WRER DM
HAMEETH B, HBEIZOWTIZ, S5O TEIN %
Hoo MIEFTfRaoA~— 75 ATOHETT 5. I
PR, AREBROTXTORBELY, Av—1+ 7
T ADBEEDOMEH 7 { HIUTKR Y 2T L & AEIIfE -
THRIZWVEW)BAEZZITTBY, EEEROBVWAT— b
TIGANRKDENT VD,

7.4 SHROFE

FEHMONE, #EBE0r 277 7V TN, A &ffio 7z
TEENDBAE L EE2EE LT, L)L o IckEY
BEHLTL 59 2 & T, MEERERIA EANROKEE 2 h)
XH5.

F 72, AR X LS DAL oW EE TR0 @ H
TIRET A, E6IT, HAoBE~o@mAx HigL, N—
I— N =FPUHANDO AN TEE MG 5.

© 2016 Information Processing Society of Japan

8. F¢&¥

WRDEIZBT DY 2T T TNTFNA AR X IR
FEM EAHPE LT, MilES sy 7T 7
TNA A% L CHERIESE T & ORI LR %
FREE L7z, AEETFMEE AT L, TESRICHE L7273 R & A
NFEZBREL, 7T T TIVTNA ZADOMHIZE L 72
07 A v &R L7z, MEE RO FE CRlEREDS D12
ZEELTL E ) HIohT, WENROBEGOLSIHE
ZEWERRPMEERBOMETH % £ 52 &T, KFROMHH
2 E DRk AR E B L T 15% DV LR EA D 5
Z LDy 7.

Letki, HUIRECREE 25L& M- Hiv 22 d %
728, BIENOEHOBITHEIRFI O b #E LT <.
Fiis & 5 DA o EE TRA~OBM 2 M4 5.
72, BeAaEA~o@HEHIBL, N—a— 8 =5 D4}
DANFEEWMET 5.

BEE AW TR, Tz wc Bk, A
TIEHOELEKT 5.

SEH

1]  Efzo8d | ko ENEWEZEOENIZOWT, Pl (F
v I 4 ), AT (http:/ /www.mlit.go.jp/toukeijouhou/
toukei08/geturei/1/04.pdf) (2010).

2] HEtZEg KW AIEXRFEZTHOMEE, P1 (4
¥ 74 ), AF5E (http://www.mlit.go.jp/common/
001081990.pdf) (2013).

[3] EPSON: MOVERIO & AR FE =2 a Y ZFIHLZ
Wiy ) 2 —3 a3 Y OEEER (X 74>), ATk
(http://www.epson.jp/osirase/2013/130911.htm)
(2013).

[4] Mann, S.: Wearable Computing: A First Step To-
ward Personal Imaging, Proc. IEEE Computer Society,
pp-25-32 (1997).

[5]  Muguira, L., Vazques, J.I., Arruti, A., de Garibay, J.R.,
Mendia, I. and Renteria, S.: RFIDGlove: A Wearable
RFID Reader, Proc. IEEE International Conference on
e-Business Engineering, pp.475-480 (2009).

(6] AEpEEAr, SEEGZ, SRS, RELH, AR,
AEEY  FITAMY 2T T TVTNA AL T —a—
FIC £ B RIS X7 ARIECIT 2o WE, BIAEHR
ENA VA a—FT 47Xy ZEE (MBL),
Vol.75, No.7, pp.1-4 (2015).

(7] IGFEEN, SRESEA, AT, HFFHT @ it B
VT BALD USROG BIEESA OIGH (3)—t:
DA Ry B Wl K Rl DA e ¥ [N [ £ S AN DL i I U
HEarva—reyari 4 A=Y A7 17 (CVIM),
Vol.195, No.34, pp.1-6 (2015).

8] E#EFR, KBNS YT I 7Ly [EYFAMH
e ] & 7B ESE AR E PRI LSR8 s, T
Y NTFF 2514 A, Vol.6, No.3, pp.215-222 (2015).

9] Ken, C., Wei, H. and Min, W.: Wearable support sys-
tem for intelligent workshop application, Proc. IEEE
International Conference on Computational Problem-
Solving, pp.80-83 (2012).

[10] ‘A a—x7Y X &H I MOVERIO & AR FE7 —
varaMBELEWRY ) a—Y s Y OEFEER (F

61



LIRS RHA 5

[11]

[12]

[13]

[14]

[15]

74 ), AFY (http://www.epson.jp/osirase/2013/
130911.html) (2013).

DHL : ) a—AHTOY v ¥ VEIFER (> 51 >),
AT (http://Inews.jp/2015/01 /h012803.html) (2015).
FHESEEY ) 2—va v X Av— + T AEAMGE
Y=Y (74 ), APk (http://www.ns-sol.co.jp/
ss/production/smart_glass.html) (2014).
HASRHENTT 77— 4 MSE: 7 =7 7 7 Vi K& L
TAENIANT V) 2= a v [Biz 7 =7 7 7V] $ttBiis
(F>¥74 ), AT (http://www.nttdata.com/jp/ja/
news/release/2014/070900.html) (2014).

H A SE R A P RSB 7T 8 2% - HALIE L b R OFRAE
= (k74 Y), AT (http://square.umin.ac.jp/of/
service.html) (2012).

A&7 L vy — Y v /X2 | Telepathy Jumper (4~
74 ), AT (https://telepathywear.com/product /)
(2015).

R &2

2008 - H LR PR e L A 7e #
LA T, [ (BR) B3RP A
. 92T ITNTNA AR LOL
L72v 7 by = 7 HBEHAN OB 5
I25E%. IDW (International Display
Workshop) PRJ 707 J L&A,

AN R

1993 4E 44k B R Be Tar i 7e 7
B RTIE T, 4R S L Erge T
At 2007 4F HZEAERT AL EMS
(Energy Management System), 7 =
TITNVIATLEDY 7 by 2T
7Ty N7 x— AT BRI HE

H.OBUE, A NFEE U CTRBORH s Al ki 78
FHELRR IS T, EAFRREA.

YAH 54

2004 4F-%4 1 B RS KA B LAt se
s T, WA (bR HL 8B
Atk 2004 FE L DT+ A7 KT A
TRAI L O LT DI H T o
BILUHARAZR Y 7 b OFFIERISIC
TEH.

© 2016 Information Processing Society of Japan

A2 Ya2—% - FN1 A& YA7L Vol.6 No.l 52-62 (May 2016)

hE FF

2005 AETHRFLHETHA » T
K. BEREA—ATON—F ¥
revay, A-TAAREREO UL
WA ¥ OREREFET, 2014 4E1C (BR)
HIZ BT AL, SEBRT 7)) 7 —
v a y O UL THA ¥ HEBHIHER.

#HE 24

2001 - HAL KPR A G IMAL 7T 78
FHE LIS T, [W4E (BR) H Wik
AtE. [\A4E XY 3PL oWt v ¥ —
HESRSEFE IO, 2013 46 X 0 Wi 3
W BEAL D 7280 OFHAT B 5 1 HE .

Bl ki (ExH)

1990 444 B R Kb L e it
BrERE T, WA (R H LB ERT
A, HAABR Y AT L, Z—H A
57— ADOWFERFICHES.

62



