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[ Abstract]

In order to construct the new “Genbaryoku (problem-finding and solving capabilities
at a manufacturing site)”, conversion of skilled workers’ tacit knowledge used for work
improvement activities and skills to be transmitted into transmissible shared knowledge
is required. In this study, the author proposes a method with following three techniques
to convert skilled workers’ tacit knowledge into explicit knowledge utilizing digital
technologies by dividing into cognitive skills which are “preparation”, motor skills
which are “techniques” and perceptual skills which are “insights”, focuses on the
concept of Procedural Memory of neuropsychology.

The first technique is converting the knowledge used for work improvement into
explicit knowledge by organizing and systematizing the work process information which
is cognitive skill into 15 types of information based on the information used for IE, QC
and VE, and 3 levels of information on Control of Human Behavior constructed by
Rasmussen. It was verified in the manufacturing of heavy-duty gas turbines, and the
effect of simultaneously improving the productivity and quality was confirmed by
implementing standardization to lower the dependance degree level through
organizational improvement activities using explicit knowledge.

The second technique is transmitting the workers’ motion utilizing digital technology
by creating explicit knowledge which is 3D holographic movement of workpieces from
skilled workers’ motion on the highly dependent motor skills and acquiring skills using
AR to synchronize the unskilled worker’s own motion with the movement of 3D
hologram. This technique was tested in Tetris Block assembly work and it was confirmed
that the average work time of block assembly was shorter and standard deviation was
smaller than conventional technique in the control experiment.

The last technique is transmitting the recognition of workers’ motion with digital
technology by creating explicit knowledge of numerical datasets using skeleton-based
action recognition and Al on highly dependent perceptual skills and recognizing workers’
motion. Furthermore, in order to ensure the identification accuracy with fewer videos,
an algorithm to improve the quality of datasets based on IE thinking and to evaluate the
results identified by Al based on VE thinking is proposed. As a result of verification of
this algorithm in the process “Form workpiece by grinding”, it was confirmed that
identification of 3 workers with different skill levels is possible by only two work
videos for each worker.

Based on the research results describe above, the author proposes a method to convert
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skilled workers’ tacit knowledge into explicit knowledge by utilizing management

technology and digital technology, AR and Al.
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500 [A], LSTM O = FIE 100, &L Ty FHA XX 21,677 & LTz, Ftkls, FIEE
A7 =4ty b AL TC=a—F L3y NU—7 O@EEFELER L. ==2—F/LF
v MU — 7 OB TEOHERE %X 5.6 |TRT.

Learning Curve 3

FEHAT— S v FTDEE

2000

1.000=
0.700) '
0.500—4

0. 300—
0. 200-

0.100=
0.070—
0050—

0030—
0020— v

0.010=
0.007—
0.005—

0.003—

0.002—

0.001—

0 50 100 150 200 250 300 350 400 450 500
Cost Epoch Error

7 B

56 —a1—JLRYNI—UDRBFEDHRE (LT EHTENR

86



54.6. REFEBREOF

5.6 XLVAIBHT —2 & > M TOFEBRED M L TR T L TWHIRET, FHHT
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EffEsE | THTOERATHLHMSE% | FHIEE | #A0E
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5. 6. FTHERICEETHER
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%57 HAERELDEOHIMHEE FHEM) (1T EEER
HHEEE | Faeg | THTERETHLEE% | paeg | #RloE
EIHTEZ SRS = MP, MP > MP; # G

k=1 1 98.02 0.25 1.73 1 1E
k=2 1 96.76 0.38 2.86 1 1E
k=3 1 98.58 0.19 1.23 1 1E
k=4 1 97.77 0.46 1.77 1 1E
k=5 2 0.01 99.99 0.00 2 1E
k=6 2 0.22 99.78 0.00 2 1E
k=7 2 0.05 99.95 0.00 2 1k
k=8 2 0.00 100.00 0.00 2 1E
k=9 2 0.01 99.99 0.00 2 1E
k=10 2 0.00 100.00 0.00 2 1k
k=11 3 0.41 0.00 99.59 3 1E
k=12 3 0.21 0.00 99.79 3 1E
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(32) Kinect : Microsoft 23BA%E L2 ADE— a AT BRIEREH T 55 TH

2.

(33) LSTM : Long short-term memory DI TdH 5. TRIETE DS EFICB W TRBIOKR
P2 238 &9 5.

34) ==2—F1Fy bU—7 : ABOMHEAD =2 —a v 2 HHET L LIZHL DT

H5b.

(35) VisionPose : R ZtER 7 A N AT ADBASE LTCEBGE D EEIEREHEET DV 7

T =T T DH[54).
(36) TRy 1 OOFEET —H EEHED KL THEEIEL200OHD L THS.

37 ==y tk: ==2—INVFxy NI—TDOANREEHNBOFRIZH 2 FRIE DR

LD TH 5.
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B8) NyFHIA X =a—TFARy NT—IDOFHRIIBNTT—F Y MaEERE-

T RESDERIIHIT T, TORGEMTHEE LT O FIENRD L. Ny FHA XIL DR
DEEDREZIDETHD.

(39 Y7 hvu AR =a—T %y NU—J D% 0~1.0 L TOMICT DB T
b5, HFRETHEDLDNL LD THY, Tzl &N ZMRFRIIT LI ENHK

5.

(40) {&[AI1T51(Confusion Matrix) : 7 7 ZA53HAIZIWNT 7 T AHHDOREE Z2 3 i % 72

2, =a2—I Ry NI =7 OTHFEREEMT SNV EZITHNZ L TRBA LD THS.

(41) Neural Network Console : Sony #4233 L7 GUI T=a—F /L%y hU—7 %

Wz 5V 7 v =T ThDH[SS]
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