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Fundamental Study of Recognition in Fine Particles through Tactile Sensing with Fingers
— The Feature Extraction of Kansei Evaluation in Mid-teens by Multivariate Analysis —

O XiRH BA(SHIEMEE)

E &g E— (FHEX)

IE EBiE—(FHEX)

Hirohisa ONEDA, National Institute of Technology, Yuge College, oneda@mech.yuge.ac.jp
Shinichi WATANABE, Koichi OZAKI, Utsunomiya University

This study analyzes the recognition process of examining the texture of fine particles through tactile sensing using
human fingers and aims at establishing the structure of texture recognition. Characteristic values of the tactile sensing are
studied in order to investigate a relationship between tactile sensing and its verbal response. In this study, the SD method
(Semantic Differential method) is used to execute the language estimation (the evaluation value) of fine particles. This
paper isintended as an investigation of afeature of Kansel Evaluation in mid-teens using multivariate analysis.
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Table 1 Adjective pair

Relative to the tactile sensing No relative to the tactile sensing
komakai — arai suki — kirai
o (fine) (coarse) (like) _ (dislike)
subesube — zarazara zatsuna — sensaina
_______________ (smooth) . (rough) (messy) _ (slender)
kasakasa — shittori omomigaaru — karoyakana
o () (wet) (importance) _ (unimportance) .
matomatta — barabara fukuzatsu — tanjyun
_______________ (united)  (scatter) (complex)  (simple)
katai — yawarakai shizukana — nigiyakana
____________________ (hard) . (soft) (quiet) (lively) ..
nebaneba — sarasara anshin - fuan
________________ (sticky) . (dry) (relief) _(anxiery)
hukai - kai(kaikan)
(unpleasant)  (pleasure)
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Electric Drive System of Our Small Boat “YUGEDENMARU”

Hiromu Matsuoka

Takanori Kimura

Yuge National College of Maritime Technology
1000 Yuge,Kamijima Ehime,Japan 794-2593

Since environmental problems have been recognized as global issues now, it is necessary to prompt the use of new energy in every
energy consumption system. Small vessels such as fishing boats are no exception. In this study, we have installed a solar cell in the
electric drive system of our small boat, Yugedenmaru and evaluated the characteristics of the solar cell.

1. Introduction

In the 20th century, our life became rich and our society became
characterized by its mass production, mass consumption, and mass
disposal. On the other hand, because of the mass consumption of
energy, the amount of carbon dioxide emissions increased, and the
environment was destroyed.

The current major source of energy, fossil fuel, has two disadvantages:
it is limited and its use causes the burden on the environment. Nuclear
energy was once regarded as the leading alternative source of energy,
but since the crisis at the Fukushima Daiichi Nuclear Power Plant, the
use of nuclear energy have been reconsidered throughout the world.

In this way, environmental problems have become global issues, and it
is necessary to prompt the use of new forms energy everywhere. New
energy should be considered as a possible source of energy for small
vessels like fishing boats.

We have already built an electric-powered boat, Yugedenmaru, in our
previous study. Originally, the battery was charged from an external
commercial power supply.

2. Research

The aim of this study is to sail the electric-powered vessel
Yugedenmaru using solar power.
More specific research themes are as follows:
i To install a solar cell in the electric drive system of Yugedenmaru.
ii To evaluate the characteristics of a single-crystal solar cell.

3. Research results

Output characteristics of the solar cell

Since the solar cell installed in Yugedenmaru was 0.19 m?, we used a
smaller single-crystal solar cell in our desktop experiments to obtain the
current-power output characteristics in relation to illuminance. The
results are shown in Fig.1.

Installation of the solar cell in the vessel

To obtain the output characteristics of a solar cell, we did an
experiment to obtain the charging current characteristics. After installing
the solar cell in Yugedenmaru, we measured the charging current under
a clear winter sky (2011/12/17 13:00) and found the charging current
was 0.7 A. Fig. 2 is an overall view of Yugedenmaru with the solar cell
installed.

4. Conclusion

We designed and built a solar-powered small vessel with a solar cell
(rated output of 440 W) and a main circuit lead battery charged at a
constant current. Its practical charge cycle was 5 days as we planned.

Output characteristics of the solar cell
1 10°
| %Current| —H— Power I

0.1

0.01 ~ 1000

Ln Current[A]

0.001

[;w/mlemod u7

0.0001 - 10

10° ‘ 1
0.1 1 10

Ln Voltage[V]

Fig. 1 Output characteristics of the solar cell
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Fig. 3 Picture of Yugedenmaru
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E O TIEDEREIBEDOREIPHDE,
ZLTEMICE>TELGEINITRTO LI

? Qﬁl‘b\kofué 4

R= &%%ﬁﬁ 4
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BTHERILER A7 Hongh

WFIE D J5 1

BEITKEBD, BRKAFLUTIL—
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HEDENSEIELLVLIICHEET,
ZDLIZABERDOT VI ILHMEEL XRIZH
BB EAN, EhdKkEANS, B
(FRZIRERDISEFERAL-. EERTZTNIT
ni1o[EI$ D, FRiEIL 20 ml/min, 25 ml/min,
30 ml/min T{To7=,

DR

2 1% 6 11 10 %

BRBOETIL

K3 (mm®)] ¥
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140 #h1% 220 th1%
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[mm] [ml] [ml] [ml] [ml] [ml] [ml] [s]
10 mm 37.3 17.4 1.5 0 0.8 57 93
20 mm 19.5 8.6 15.6 0.2 8.1 52 174
30 mm 21.8 10.5 26.4 0.3 1.1 701 250
40 mm 10.8 6.3 20.8 1.2 8.4 47.5 230
50 mm 10.8 11.5 6.8 1.6 106 413 245
60 mm 3.9 23.8 21.5 1.8 7.7 58.7 183
10 mm 27.5 7.6 17.1 1.3 4 57.5 59
20 mm 38.7 9.3 0 3.3 9.6 59.9 79
30 mm 51 6.2 0 0 8.1 65.3
40 mm 20.6 42.4 6.9 5.1 10.7 857
50 mm 29.4 3.4 36.7 1.3 6.8 77.6
60 mm 5 10.3 53.4 3 9.4 81.1

W RZEDKDFE (f#E25 ml/min)
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