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&) /Course objectives
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< |After developing an understanding of advanced textile
products, students will develop an understanding of sensor
principles and textile product manufacturing methods.

@
/Detailed
information

Students will master the principles underlying different methods for expressing measured values.
Students will also develop an understanding of the fundamentals of error analysis using specific
examples. Students will be able to describe advanced examples of measurement techniques applied
from the manufacture of textile products through their consumption and survey the application of
the latest measurement engineering to the textile field.

Furthermore, students will develop an understanding of elemental technologies and systems
related to smart textiles in the healthcare clothing environment based on this knowledge.
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/Overview of
course

Students will be able to describe unavoidable error sources in measurement and the principles
that underlie their expression and provide specific examples of error propagation. Students will
be able to describe the relationship between measurement and control in industrial measurement,
particularly in the textile industry, and they will study characteristics necessary for
measurement.

In addition, students will become proficient in the use of precise technical expressions related
to the introduction and application of optical fiber sensors in textile products.
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/Course plan
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Class 1: Definition of measurement (JIS definition, purpose of measurement, etc.)

Class 2: Expression of measured values (best estimates, absolute error)

Class 3: Sources of error (random error, systematic error)

Class 4: Relative error and significant digits (significant digits and relative error)

Class 5: Error propagation (general expressions, specific examples)

Class 6: Exercises (error analysis based on experimental data, statistical treatment of random
error)

Class 7: Chemical composition analysis using spectroscopy and soft sensors (types and principles
of spectroscopic analysis)

Class 8: Chemical composition analysis using spectroscopy and soft sensors (analytical methods
in spectroscopy)

Class 9: Chemical composition analysis using spectroscopy and soft sensors (application to
measurement of mixture ratios in textile products)

Class 10: Textile identification using spectroscopy and soft sensors (determination of
authenticity by extracting spectroscopic information)

Class 11: Measurement methods for smart textiles (optical fiber sensing)

Class 12: Measurement methods for smart textiles (FBG sensor measurement principles)

Class 13: Measurement methods for smart textiles (example applications of bio-instrumentation)
Class 14: Measurement methods for smart textiles (example applications in various products)
Class 15: Exercises
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/Grading/evaluat
on method

50 50
Students™ understanding of lecture content will be evaluated in a comprehensive manner based on
their presentations and exercises (50%) and on weekly reports (50%).
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/Grading/evaluat
on criteria

Judged on the content
of their reports and deliverables, students who have mastered understanding and knowledge
related to the course aims will receive a passing evaluation of "satisfactory." Students who
have excelled from the standpoint of this standard will receive an evaluation of "excellent,"
while those who have performed significantly or somewhat above the achievement goals will
receive an evaluation of "very good" or "good," respectively.
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/Prep and
review work

eALPS

To participate in the course, students must carefully read texts distributed on eALPS and review
and ensure they understand what is being studied.

In addition, students are required to understand advanced textile measurement methods and
advanced measurement methods using textiles through reports and source surveys.
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/Notes
Students are requested to remain aware at all times of the relationship between measurement
technologies in lectures and their own research techniques, as well as of potential developments.
When students must miss a class due to participation in a scientific society meeting or for
another unavoidable reason, they should notify the faculty members in advance and avoid having
their absence count against them, for example by submitting a summary of their presentation or a
letter of diagnosis.
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/Questions | Questions will be accommodated as appropriate.

and requests

for advice

(10)

/Course format

Classes will use a face-to-face format. (Some sessions may be offered online as circumstances

dictate.)
Presentation practices will be held during class.
eALPS
/Textbook(s)
The course will use texts distributed on eALPS.
Not specified, although the works listed below are recommended.
FT-IR ( )
/Reference Guidance will be provided to help students search and do research themselves.

work(s)




