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Abstract: In recent years, improvement of worker productivity is required because of worker shortage ac-
companying the declining birthrate and aging population. Therefore, it is necessary to measure and visualize
worker’s behavior and detail of working time Visualizing the behavior of workers is possible by using log data
of business systems. However it is not possible to visualize behavior which is not managed with business
systems and time when there is no log due to problems during work. Therefore, it is necessary to combine
log and sensor data to visualize such works and times. In this research, we propose a work visualization
system using position of workers, image of work places, and log of business system. This system provide
method to trace logs, positions, and images from one Ul. We applied this system to the logistics warehouse
and confirmed that this method is possible to visualize the behavior of worker in time period that there are
no warehouse manegement system’s logs.
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Fig. 1 Work visualization example using WMS data.
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2 DAS of
Fig. 2 Example of DAS used in warehouse.
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Fig. 3 Visualization example of replenishment work using
WMS data.
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Fig. 4 Work visualization combining WMS data and sensor

data.
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Table 1 Location data schema and data example.

time device facility floor | longitude | latitude
id name name

9/1 0:00 | deviceO | facility0 | 1F 135 34

9/1 0:01 | devicel | facility0 | 2F 135 34

x®2 g7 — 56
Table 2 Video data schema and data example.

time camerald | duration | type
2017/9/1 0:00 | camera0 | O photo
2017/9/1 0:01 | cameral 0 photo
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Fig. 5 Location data collection system configuration.
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Fig. 6 Configuration of work visualization system.
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Table 3 Result of positioning accuracy verification experi-

ment.

No. | A#l% | #& | No. | A% | #14
1 10 | 0.833 17 11 | 0.917
2 12 | 1.000 18 9 | 0.750
3 11 | 0.917 19 12 | 1.000
4 9 | 0.750 20 12 | 1.000
5 12 | 1.000 21 12 | 1.000
6 10 | 0.833 22 12 | 1.000
7 0.750 23 12 | 1.000
8 0.750 24 12 | 1.000
9 10 | 0.833 25 6 | 0.500

10 11 | 0.917 26 7 | 0.583
11 12 | 1.000 27 9 | 0.750
12 10 | 0.833 28 8 | 0.667
13 11 | 0.917 29 9 | 0.750
14 10 | 0.833 30 7 | 0.583
15 10 | 0.833 31 8 | 0.667
16 10 | 0.833 32 10 | 0.833

BEYF U TEATH) Y TTHE SN TS, 7J0—F v
IO E Y F 7 WMS &3 L2k asigsi s e
BHEZHAV, YvF o FRECEmNN—a— N2 A%y ¢
LIehs, FEEHEIHNWEE TSN, —
75, HE/EE,2S 70 =5 v 7 ~OHiFid DAS 12X 5 H
FAEDS OEWEIE L PEH L T nizo, 1EEEIC
MW EE T — 7 B s v, T 72, VR IR
HOTE-HEEEOMOZHEL TEXEEZT 52 EhD,
R ) TREENL. 2O LN, TNFETIEETH
IEDSTELPoTAEETH Y, REBEOXGRE L.

FoARERTIE, MFTHOMBKIIBNT1IDODH X FH°
MHim, B 30m O#HFAEZIN—FTIREEL L. 20
FLE CHEZ b L ICHE IR 572012, LDl wae
EEGZT LD, 2m OEEIEONL Z L ZHIEE LT
Fa—= TR T 7.

6.2 FERIUTZICHITIAMBENER

VAT LM LEREATO NS, EBRTY TICBIT
B NG BERERR D 120 DL 24T o 72, KEEMERDO 12D D
KAV MEEBRT ) THIZR2 VFEEL, TORAL Vb
BB DR TRl o7z, KA ¥ MR L RS T, 6L
R L EBOMEBEOThI 2m LN THNEEHKE L, #
OmEE AT b L7z, EBIZE2H5DmEET VT, &
12 Mg Z T o072, TOKREER 3 ITIRT. T2 T, No.
I EMRD DD RA v M, E& AR/
Oz L TWwb. ZORR, ST 84%D G L
oz,

© 2019 Information Processing Society of Japan

|
HEL=EZIIC
RUELEZI DG

S=Bi=02-446

Al %55 R DBAER

11 %
Fig. 11 Work visualization result by our prototype system.
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