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Development of Estimation Method of Sensing Ability
According to Smart Sensor Types
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ABSTRACT

This paper deals with sensing ability of smart sensor that has a sensing ability of distinguish materials. We have
developed new signal processing method that have distinguish different materials. We made the two type of smart
sensors for experiment. The first type of smart sensor is H2 type. The second type of smart sensor is HH type. The smart
sensor was developed for recognition of material. And then we developed estimation method of sensing ability of smart
sensors. The first method (Sensing Ability Index) is developed for H2 smart sensor. The second method (Rg,; Index) is
developed for HH smart sensor. We estimated sensing ability of smart sensor with new SAI and Rg,, method.

This paper describes our primary study for a new method of estimate sensing ability of smart sensor, which is need
for precision work system. This is a study of dynamic characteristics of smart sensor according to frequency and
displacement changing with new SAI and Rg, method. Experiment and analysis are executed for proper dynamic
sensing condition. First, we developed advanced smart sensors. Second, we develop new SAI and Rg,, methods that
have a seénsing ability of distinguish materials. Dynamic characteristics of smart sensor are evaluated through new
SAl and Rsa;method relatively. We can use the new SAI and Rg,; method for finding materials. Applications of this
method are finding abnormal condition of object (auto-manufacturing), feeling of object (medical product), robotics,
safety diagnosis of structure, etc.
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Table.1 Specification of H2 smart sensor
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LT
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Fig.1 Schematic 1 of H2 smart sensor
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Table. 2 Specification of HH smart sensor
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material material (thickness) Type
Hard Hard 0.5 mm HH
PVDF film symbol
PVDFL, PVDF2 HHI1
PVDF3, PVDF4 HH2
Surface Matenial
PVDF 4
-------- 0 5mm
Basc!Ma(erial_ A:--/----- 3mm
- PVDF 2 1=
PVDF | A - 3mm
A -
Basc | Material

Fig.2 Schematic 1 of HH Type Smart Sensor
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Fig.3 Schematic of H2 Type Smart Sensor and the
first floor HH Type Smart sensor
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Fig.4 Schematic of on the second floor HH Type
Smart sensor
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Fig.5 Schematic of the experimental set- up

Table.3 Input Variables for Experiment

Changing variable Changing value

Acceleration 5g
10Hz, 20Hz, 30Hz
0.5,0.7, 0.9mm

Frequency

Displacement
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Fig 6. Schematic of Analysis Program
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Fig.7 The SAl Value According to Displacement
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Fig.8 The SAI Value According to Displacement
(mm)Changing (20 Hz - 5g)
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Fig.9 The SAI Value According to Displacement
(mm)Changing (30 Hz - 5g)
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