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With the advent of the IoT society, there is an increasing need for measurement techniques that use the principle of
complex processes under extreme conditions. On the other hand, rapidly developing information processing using
machine learning and statistical estimation is good at making highly accurate and reliable estimation from incomplete and
complex large amounts of information. From such a background, the systematic co-evolution of measurement-oriented
information processing and information processing-oriented measurement technology is opening up the possibility of
realizing new advanced measurement technology that meets the needs of the IoT society. This paper describes some of
the research issues that have become clear in the field of measurement-oriented information processing “measurement
informatics”, and further introduces the outcomes of utilizing that principle in the development of advanced information
processing-oriented measurement devices and equipment.
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Conventional Analysis Technique

Machine Learning Based Analysis Technique

(Identification using pulse detail information)

(Identification using pulse height and width)

"I'""':" - Feature 9
. lr/
] | Feature 8

S

——— Feature”

Feature 6

Feature? Feature} Feature4 Feature$

= “ Feature 1

Difference of
virus surface

Automatic search of
effective pulse features

Physically unpredictable
difference of pulse shape

‘ Classification using pulse features ‘

*

Identification using features | .~

i v L i1 b
f 9w ¥ ¥ ¥
\ b { | \
\ N ' J 5 /
- W W O

automatically extracted by N

machine learning

“"Pulse Ll
width | Pulse
" | hight
1333
¥ : Classification rule
Difference of on width and height
virns diameters
If height= 1nAthen type A

Difference of else type B.

blocking area

vt $ &84 ¥

Type A Type B Type BType A
idth=

Difference of If width = 1ms then type A

passage time else type B.

i L A 2R 2R ¢
Coarse identify- e B Type B Type A Type A
cation based on E: Accuracy
physical insights 1 50 -60%

Accuracy Type A, \TypeB
90 - 100% @ W

Figure 1 Difference between conventional nanopore pulse identification and nanopore identification using machine learning.
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Figure 2 Difference between olfactory sensor by conventional machine learning and olfactory sensor by novel machine learning performing

maximum likelihood estimation.
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