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Development and Realization of System for Passing Down Skills
and Techniques on Digital Motion Analysis
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Abstract

Mazda designers’ aspiration appears everywhere throughout the “KODO Design”. Mazda’s Production
Engineering Division is proceeding with “Mass Craftsmanship” for realization of the “KODO Design” with high
precision in production vehicles. By measuring the motions of craftsmen called ‘Takumi’ with a motion capture
system, Mazda’s Tool & Die Production Department works on visualization of craftsmen’s skills and techniques.
Quantification of craftsman’s skills and techniques, which have been cultivated over the years, enables
quantitative comparison of those between a trainee and craftsman, realizing short-term nurturing of technician.
We realized shortening of the training term for grinder skill which is one of the important skill for die production

by using a new system for passing down skills and techniques. This article introduces a case of the system used

for passing down welding skills which is also important for die production.
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Fig. 1 KODO Design
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Fig. 2 Target of Takumi Development
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Fig. 4 Test Piece of Examination

s 2AaEMmEL, BIDAKRER, B, RAZHR
ELTco VARG, FEOTABRMREENT S, CN5D
BERMIE, ARDEO%T 751 ATHHEHIBREL 21,
ZOEZ=ZXTTAERTAEL, BAEETREHENTAE
RphEHdHTWIEREZEL L. €DTFHEECIZER
EEBICHERROBREZRELL (Table 1),

Table 1 Area of Defect of Welds in Each Rank

Class Area of defect of welds [mm’]
Class5 : Takumi <15
Class4 . Upper <30
Class3 : Pre-upper <60
Class2 . Intermediate <130
Class1 : Beginner 130=
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Table 2 Explanation Variable

Details Quantity

Center of gravity of 19

Center of portions of each body
. . . 57
gtravity of body | Displacement, Velocity,
Acceleration of XYZ axes
Center of Displacement, Velocity, 3

gravity of tool | Acceleration of XYZ axes

Amount of

. 13 portions of each body 13
muscle activity

Total: 73
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Fig. 6 4 Items of Tool Movement
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Fig. 7 Comparison of Amount of Muscle Activity
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Table 3 Comparison of Standard Division of Tool
Movement

Tool Movement Takumi | Beginner
i Tool speed [mm/s] 5.11 8.90
ii | Move angle [deg] 0.50 0.52
i | Tool angle [deg] 0.12 0.36
iv | Tool displacement [mm] 0.43 1.90
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Table 4 Comparison of Before and After of Defect of
Welds

Before After

View of Defect
of welds

Detect of welds

2 140.7 49.5
[mm?]

Table 5 Comparison of Before and After of Tool

Movement
Tool Movement Before After
Tool speed [mm /5] 6.31 3.84
Move angle [deg] 0.40 0.35
Tool angle [deg] 0.87 0.22
Tool displacement [mm] 1.92 0.81
7.8
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