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Dynamic properties on origami-based foldable structures
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In order to produce the origami based foldable structures, designers have to determine industrial material
type, geometry of structures and dimensions etc. These structures may be deformed in proportion to the load at
the first step, and show the property of spring. Next step, the deformation will become non-linear behavior.
However, deformation mechanism in these structures cannot be estimated yet well. So, appropriate design
cannot be done easily. In this paper, not only confirmation of reproducibility and time independency on
polypropylene foldable structures as 12 and 6 square type, but also the theory of deformation mechanism as

effects of a number of layers and angle error in crease pattern are reported based on many experiments using a

hydraulic system universal testing machine and FEM results.
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Fig.1 Examples of crease pattern for the origami-based

foldable cylindrical structure
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Fig. 2 Prototype products of PP foldable structures
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Fig. 3 The prototype product of foldable cylindrical structure

based 6 square type with 150mm scale
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Fig. 4 The prototype product of foldable cylindrical structure

based 12 square type with 150mm scale
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(c) Deformation simulation by FEM analysis

Fig.5 Applied FEM analysis as deformation simulation

Table 2 Material constant

E(GPa) o, (MPa) F(MPa) n v

PP 1.0 20.0 30.0 0.1 04
Mildsteel | 155.0 1955 1029.2  0.276 0.3
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Fig.6 Hydraulic system universal testing machine
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Fig.7 Measured data for P andd as prototype A, B and C
at the case of V=8.0 mm/sec
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Fig.8 Measured data for P and ¢ as prototype A at the case of

V=8.0 mm/sec by 3 run experiments
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Fig.9 Measured data for P andd as prototype A at the case of
V=8.0 mm/sec and 0.8 mm/sec
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Fig.10 Measured data for P and 9 as prototype A with 5
layers and D with 3 layers at the case of V=0.8 mm/sec

d) IE12/A8 & Oz s O E12ARBRIERIC DOV
T E-ZALEIE FZERZNSEITT . IE6 AR ER &
DB EFig 1WRT . ATRO 2 8% AWz e I3 F8
TEED=0IXS DTN DA, 5RO eI Z L 5
FEEHERITIE & BIES DENIEFITN S < /8RBT
BOFIFEEEEE-> TS, /2. E12AREGEIER
WBHEEEICHERLZHDOTHD . HIERBLTNHSE
FEOT BN 0L L &7 D RERFEBRE ZEIRVRL T
H, ZOXIEFHICRELEBBEEZRL TS,

100

—_— Prototype A /
80 - . Measured data 1
by using weight / /

Z 604 T 12 square type

et i Measured data N3 /

<

3 a0

2 7 //

0 t
0.0 0.5 1.0 15 2.0 2.5

¢: Strain

Fig.11 Measured data for P andJ as prototype A and 12
square type at the case of V=8.0 mm/sec
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Fig.15 Comparison between «=16° and 15° on Mises

stress distributions of 12 square type foldable structures
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Fig.17 Comparison between FEM results at the case of 5

layers and that of 3 layers
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Performance Evaluation of Wind Tunnel Equipment
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National Institute of Technology, Fukushima College, Advanced Course
*National Institute of Technology, Fukushima College, Department of Mechanical Engineering
(2016 £ 9 A 21 HXB)

Power generation using a vortex-induced vibration (VIV) has many advantages, such as maintenance-
free, low-cost. However, power generation by the VIV has many challenges, it is necessary to accumulate of
research data. In this study, a wind tunnel was manufactured as aims to carry out the experiment of VIV
power generation, and flow velocity U and relative turbulence intensity T, in the test section were
measured to evaluate performance of the wind tunnel. In addition, the authors examined the rectifying effect
of the honeycomb mesh. Flow velocity U is almost constant in all measured locations, T, was less than
about 1.8%. However, it is shown that U of the central portion in the test section tend to lower than U of
the periphery. When two meshes are installed, U and T, is improved compared with the case of one mesh.

But, the effect is smaller than expected. This wind tunnel showed performance which T, reach less than 2 %,

although T, do not reach a target value of 0.3 % ~ 0.8 %.
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An Algorithms for Solving the Puzzle Game “Tangram”
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“Tangram” is a puzzle game, using seven pieces of 5 triangles, a square, and a parallelogram, which

construct an original big square with no intersection (i.e. these pieces are parts of a big square).

A problem is

expressed by a figure, shown in silhouette, which can be constructed with all these seven pieces with no

intersection. The problem solver, given these seven pieces, and a problem silhouette figure, have to construct

the problem figure with all these seven pieces.

In this paper, we have developed an algorithm for solving this puzzle instead of human solver, and solved

some Tangram problems with a personal computer. To develop more efficient algorithms are left to the future

research.

Key words: Tangram, Computational Geometry
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Fig.1 The basic 7-pieces of Tangram(left) and
an example of a problem ”Arrow (reduced scale 0.7)”(right)

Fig.2 The Solution to the Problem ”Arrow” in Fig.1

LWETH D, #HEHES (Computer Science) (23
WL, ZOEORFRIEIX, Z0—5FThH5 FHE



W% #5775 (2016)

(% (Computational Geometry) | TH I & LD T
HHNPY | REROFERAZETIE, ¥ 0T AOMRIE
WCERET D HOIIEE A ERD, BIFFEIL. #2075 A
FRIET NI Y X LORFFRIC L 0 HHEEMF 52 —HED
E9L95H0THD,

ST, B 7Th) LWHIHE. E—RTFigl
EOHBILIZ TETITD bOERETH, ZOFED/RX
NTEHEE LD H Y E—RDOFITHID b D HE
ZHNTWD, I TABITII—MMIC, (#0775
L] EVWIFERDONRANVEBERTEH LD LT 5,
(HWE—RFALFARORFETHY, E—RDT v
Gn) IETHERLETS,
QQE—2#iIp THD (p=234,.) ,
BFEEINTV LTy MR, EX b E—R T,

E—RDERY 72 LICHERT 5,

ZOMEE kiR Z 7T LRIE] HBH0E Tp
(B—R) 27 L) el rEBZ LT 5,
AL T NP 22 VL FRRENDZ 7T A
Bz a2 Ea— S THRITEDOTNAITY X bk ikE
L. ZOHER NTHOWTHETT 5,

BEDT — 2 REGiE KB E2H 5 EAHT LY X
LI ) TREINTWDD, £Z Tk 2-8°—2R ¥
Y IT EETULPENPN TR, AFRICTIISCHR 6)
TREINLEHFET — % ORBIE EAT LI X0k
EBEIZ LT, BED 7-—2¥ 7T AREE TR
DT7NTY ALERHT D, o, 1-—RF T T A
BEEORIIT RSB OND E TRV DREEDL H
D728, T Y AAOEEEbITo e, £ L TREL
LT XA ERWT W DONhDX 7S5 L8
% ERHRER O Z EITEII LT,

LIF, 2CRE 77 LR 2 Ea—4THRI -
DO T — % ORBUE, KRB I N K AR 5 EAK
RTNAY ALEHRAT D GELLIIITE ) B) |
3.0k, —MRD p-B—RE T AR RL T2 D
TNIY XAOFRE, BIOZOEHELEITY, 4
T EBEICWL 200X 7T AREEEEL LT
N Y XD TR RERIZOWN TR B,

2. ABORBEHEEERTZILTY XA
2.1 E—RELMBERBOERRA &

M (LT TBE) LWHHA, B—R0MED v
Ty N EZEW®RT D) X, av Ba—FIl5257-8
2, MBS POEET—# & LTRBETINEND D,
Z 2T, UBOBBHOIDIC, BEfRKRD2-—R

A oy TS S R TR

277 AEEOR] (Fig3) CTRBOERREZFHAT
5, ERBTHIEOOT—F %, Z ZTIEEKIZTK
TR 2 EICEICRD X O ICTEALIERIHNLE D
L L, ZOIEETOTERERE] L4359,

Piecel

Piepe2

Piecg

Problem

Piecel

\ Solution

Fig.3 An Example of 2-pieces Tangram Problem

ye P y ‘r
Pys
Piecel -
P Piece2
Pu _P22=
o x

Fig.4 Expression of the 2-pieces Tangram Problem

Tibb, flziE Fig3dbe—=21 (Piecel) Thi
I, Figdl™dHERERNTIP, Py, P, Py Pis)
ERBITED, {Py, Py Pis, Pi, P ERBHLTH &
W, Fig3d B —21 (Piecel) . E™—A2 (Piece2) & fH
R (Problem) DRI &7 —# KRBT H L —fFlL LT
Piecel = {P},(0.0, 0.0), P15(0.4,0.0), P15(1.0, 0.6), P1«(1.0,

1.0), P15(0.0, 1.0)}

Piece2= { P,,(0.4, 0.0), P»(1.0,0.0), P5(1.0,0.6)}
Problem= { 0,(0.6, 0.0), 0x(1.0, 0.0), 05(1.0, 0.5),

04(1.424264...,1.0), 05(1.0,1.348528...), O«1.0, 1.0),

040.0,1.0), 05(0.0,0.6)} L KBLEN D, 7B, KFED
REBUT TEDEKET H38% & > TH—EREIZARV)
LOITEBRRERNTRBETHILD LT 5,

2.2 ARE/RSEXT7ILTY XL
ZIZT, WO EH I EARN LT LY XA



KM - AN B - B XAV =LA [ 5 T T 48] OffT VI XA

(A1~A4) ZLTO XD ICHRTSD 9, AT LY
ALICERG) ERICTH D, Z 2T EZ R~ 5,

[#AT7A2Y X0 A1l [EHYE]
(& {P), Py, Py} DRPACLDERL) &1L,
M & KD 1 >OTEA P 2S5 %, P % CHATBEIT)
BRIz, 20% (EERicX V) 8 P P % x BIOED

FRW—EEED LN E2ERERT L L LT
% (Fig5) ., EHULOERERIL. 2 >OREOA (D>

E)ZabE T ARLZEBRLOITDHILTHS,

Parallel Translation 5,

Pk+1

x o *
y Rotation
Normalization

10) X
Fig.5 Normalization of a figure by P
EFAET NV TY AN, BIROEAEEmE T5 &
O(m)R¢[# CEITAIREZR b DD BUTHERL T & B,

(AT VY XLA2) [22DRFOEFRHE]
AN (Fi= {0102 s O} s o= (P}, Po..., Py} )
CODHEDOEREITE LS mET D, )
begin
Fona:=( F1% RO, CIEH(L LX) ;
for i:=1 to m do
begin
Foota:=( Fy% P CIERUE L7ZRIE) ;
ITmEOBFERN—K) T T=v”
end;
ImEDFTARD—B H—ETH b
end ;
ZOARRMHET VT Y XADOKRGERITOMm)

(AT ATY X0 A3-1] [RERBOHM, ie.
Y EOEEDRBE. BEF= {P), Py, Py}

E x| RBHREFFOWNERO R E D EErd 5]
BEBOG, ALEOF M LEEREZF &, KFEOED
PPy, PyP3, -+, PoyPy, PP ERFET DEETRD,
RBH B Z DOHERR & BRI m - THRBEN

yaA yA

y y
0 ol
Fig.6 Examples of a point B out of a figure

F(left), and B in F(right)

Ba. —ERETLHZEIC. RERNRICAS) . 5
ICH D) 20 IRT NG, ZORERBIBEE THN
IERBIEREANE D A, A THIUINERD A &k S
N5 (Fig6)y ZDOTNTY RLDHERIZOMTH 5,

[BEAT7T VT X5 A3-2] [BROBCEERKEFON
HICFEET DN E I DO E T 57 LT XA
ATT GRB (), RCxieye), K F {Py, Py,..., P} )
Z ZCIIEMIC, BOYBCED SR %, HBI LIU/INER
TEIZHBFORNE D R E D vk (T3 XAA3-1
T) F=vr35 (Fig?) . F=v 7 LIERETHK
ORI T AT BCIIFORNIRIZ & 5 & i3 5,

ZOTATY XROHERIT o, L 725,
h

Ps

P} Py

AEINE h=103L LT s 5 axaE LT,

: x 0 x
Fig.7 An algorithm for judging whether a
segment BC is in a figure F or not

727 L.
RFFRMRE TRVIGS THMEE) X > TIEL
<HWrENLWEELH D (Fig7h) . hx+5/ha
KT, ZAMICKIZEMERELSHETE 5,
BODBEFACE END D OHRIBOIEART [HEEERD
NI F 2y 7| THIZN, FENTERLDIZD, [H##
SIBCHREONT NN Oy L8 TG 61X, B
BCIXHEOWNE Tidie\W &l L, iEERDT = v 7
WKIIADL WK S IC Lz, ZhE TEEkD) &5,

[EATLZY X2 A3-3])
X F,= {QhQZs---v le} BREF,= {P), Py..., P}
DRI D E D INDHET V=Y X5 (Fig.8)



W% #5775 (2016)

o

Fig.8 Examples of F, CF,(left) and F;, & F,(right)
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end

end.

HEAMRE 2 FHT TROKTERZEETED . RICF
DOFTEREHNRIZE Y F25< 5 (Fig9 (F) ) .

ZLT, [TEo#EFETA3IRL 1 2OERLEICH ST
TWNF2RW] b, ZOEEKE2TAELL] LWVHHDT
HD. ZORFEHET VT X LADOFEEITO(m+m,))
THD,

3. pAUTSLOEETINTI XL

31 LoAISLDAEHEIZLETILTIUXL
B2 20EAT LTV LA 1~A4% H &2, RD
p-F T T LEMTNITY XLEREH LT,
ZOTNAY RAOBELZEDOE 2 I NEB#EL 5

A oy TS S R TR

HOEBKICHE L TE2T MEREOADOKEZ R T,

N
N /
i le +m2
R 1 _Rm2+l

» x

o
Fig.9 Subtraction of two figures (F,—F})

Piecel Piece2 Piece3

N

3-Tangram Problem

Piecel Piece2 Problem (F,—Piece3)

AN N

Attributed 2-Tangram Problem

Fig.10 The Idea of the Algorithm

HDIALAEVWEI RO —REAEZEDETAT,
Aotz biE, RIEOBEZITV., B/ X 2RI
RETSH] LI HLDTHS (Fig. 10) .

[7/A =Y X2 p-Tangram)
AT Fpiccep{Pits Pizs - Pimi} (=1,2,..,p)
Foroblem{ Q1> @2, .. Ov})
//BATF{A-XNET AT Y R AAXEFFOH T2 & 2R
procedure Solve (p, Fyropiemr Fpiecey(i=1-2.--p))
begin
solvedflag=0 ; {*fi#!} 7= H1% 3L T % flag*}

for i:=1tovdo



KM - /NG - R - B AN =N [ 750 OFETLVIY XL

for j:=1to p do
for k:=1 to m; do
begin
I1¥%% (Fx o ZRA L FA) ***
Foni= Fyropiem® RO CIERL L2 K ; {A-1}
Fpi=F piecejy & APy CIERUEL L2 ;5 {A-1}
if FpCFpy then {A3-3}
begin
Fuorc = Fon—Fpy 5 {A-4}
if p=2
then Fiiecesjy=Fuo 7 HERS{A-2}
else Solve(p-1, Fyork
Fpiecet@(@=1.2, -..j-1j+1..p) ) ;
if (Fpieces) = Fwork OF Solve(p-1,..)

(Recursive Call—)

25#EF72) then solvedflag:=1
end
end ; {*jkoDL—7 %k}
{KiD/L—TF %}
if solvedflag=1 then begin

write(‘Solved’) ;
FRDFR

end

else write(* Not Solved’)

end.

ZOTNAY ZLORHFREEE KD 5, RHEEFRE R,
O(vx{v+2f;lm,(m, +%vm,. +(v+m) +

+(p-De— X REDEFH  (Recursive Call)})
TOEFETITEHETHNLV IO FE—RADIER
BOBKEEZn BEOF 7T LT &L,
HHEET (v, m, p) & KEHEICFHET 5,

T(v,m,p):O(v{v+pm(m+%vm+(v+m)z +T(v+mm,p-1)})
T(v,m])=0(m) THHNH,

TGm, p) =0 (p+ Di(pm+vy) © 9B = EHEY
b, B—AENKREL DL ZOT VT Y XL TR

BEHEISSZERELNZ ERRRIND,

3.2 7o) XLOEEL

KB H 7T LREEEELS L. ATRD
Solve (p, Fpopiem Fpiecey(=1,2,--p)) @ [for i:=1 to v]
DA—T P EBRTDHBEBE, TRDb,

Solve(p,.. )M EUH & =454 (//Recursive Call—) T
Solve(p-1,.. ) SEME SNz HE ) . RERELZE
2, HHTER BIEE 1TER) TEHkL, £#E—X
LR OE 1 ERTARDEERARD LN TV
TY XLThH, MEBOBBEIMET 5, €I T, ROF
BALT A TY X hEFE LT, 2L, ZOTAAY X
LTIIRT2OREEGH D,
procedure FastSolve (p, Fpyopiems Fpiecey(=1,2:--p)) ;
begin
solvedflag=0 ; {*f&i} 7= 1%L T % flag*}
Foni= Froptem % iR Q1aaoms CLERL LK ; {A-1}
for j:=1 to p do
for k:=1 to m; do
begin
PIFERZ72 L, RecursiveCallifi R CEX# X 5
FastSolve(p-1, Fuork» Fpiece(q)
(q=1,2, ...j-1,j+1..,p)) ;

end.

7, ROERET /LY X LFastSolve2 b ik L7,
procedure FastSolve2 (b, Fyoplemr Fpiecey(G=1:2,---p))
begin
for i:=1 to v do
begin
Solve(p) &R LU 7272 L (Recursive Call—) %'}
FastSolve(p-1, Fuork Fpiecerq(d=1,2, j-1,j+1...p) )
EROHT LD ICEET D
end

end.

FastSolve (p, Fypiem: Fpiecey(i=1,2,..p)) (. SMAD/L—TF
(GIZ X BN—T) BIRNG R NTFRER IR I TIE R TR

TIAMN, ERILTDIEADRBOFICE > TX, 21T

EBRELBRNEAELHD (Fig. 11)

ZZT, EBI 0T A E LT,

(1) %9 FastSolve(p, ---) THE<

(2)FEDSRDON 7270 o 7= HFastSolve2(p, ---) THEL

(3) ZNTHLWBREONERN>T2H

Solve(p, ) THEL . &LWH KoLz,

WhIE, TESESREER (depth first search) YT
RERE LT, TN THPRFLNIRNP2ToD,
TEESEEREITY) LI XV EE a7 TH D,

EEbiciE, &bz, EEEO) & [EA7ra
URXA A32] ) AN, &6, EFED  procedure
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Solve (p, Fproptems Fpiece(=1,2,--p) ) D/ *¥*F = 7 R
AV hA**D L Z AT, THEREOHITERDAE
FHILLE S LT3 —2DTEADARE] DBREITIER
LU I EEATH DN LA TH LI LTH
%, Ihvk Im#Ek@) &35,

' o

Problem F.

Piecel Piece2 Piece3

NS

3-Tangram Problem

Normalized Problem F;’with Q,

Fig.11

An Example which can not be solved
by FastSolve(p,...)

4. RITHR

FEROTv T T AERY 3 (FERERE: OS:Windows
7, CPU: A > T N\ Corei3-2310M7 et v¥, 7 v s
# :2.1GH, £AEV :2GB) TETLEFEREZWVNL D
2vd (Fig12) » WG EICHE, FRICAND B—
A(FE), AITIEFONTMIRINTND, 2B,
DOEIEZ D3> (B, ©—R, #f) #RAT<T5H7%
HOBTHY, BERCHL T IR LH DB, Tv
Y XA EBEEX 2, ETEMMELNEETO
R B R L Th D, ZORFEFHANIA by T U+ v FT
T INERHT(0.01RV DAL THUBFEA L TH D, ()
MiTENEnEmE b &% Alz546 . OO H % A
NEEEE R, BFEEOQOATIE 3EIRE, OO X
D AEMREOBEMNER TEX =22 £ 5, 88,
L ONDTEEBDENE > 75 LR TIL, B 2550
D> THREP RO LRNS DG B o 1o (R
B TR LR WildCatfEY )

5. £&H

B 7T WA B a— 8 TR D DOXE
Bk, AT ALITY XLOERANT, SEILEEO 7~
E—RF ST ABENRTDTNTY RAEBEREL
o AHOBELE LU, HIZIXGABEEBEHT LT Y X
L) EEFRWEEET, BOBERTHEIRDLND TV
TY XLDORER BT b D,

A oy TS S R TR

9.4[s]
" (6.8[s]
5.7[s])

21.4[s]
(14.2[s]
11.0[s])

17.8[s]
(13.1[s]

11.1[s])
40.5[s]

E-RNo
e (28.9[s]
ek 24.1[s])

Fig.12 Some Tangram problems and the solutions

found by the program
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Analysis of characteristics of squeaking sand based on image information

IH B - AR AL
BB LESFEMERERLFEH
B LERFEMARELR B - BERVATLATHEER BT4
Takahiro Yamada and Rei Igarashi*

National Institute of Technology, Fukushima College, Department of Electrical Engineering

* National Institute of Technology, Fukushima College, Advanced Course in Mechanical and Electrical

Engineering, Completion student

(201649 H 9 H=#)

The purpose of this study is establishment of a method of analysis of the squeaking sand in the seashore
based on image processing. The proposed method using image information of the sand can reduce labor. The
micro images of sands taken using microscope and the macro images of sands taken by usual digital camera are
analyzed in several ways. For the micro images, the size and the shape index for sand particles are discussed.
For the macro images, on the other hand, are analyzed using three parameters; the spatial frequency based on
Fourier transform, Euclid distance of combination of hue angle and saturation, and Brightness value.

Key words:

1. ZU&IC

WROB D) H, REDFHENRLHIRII OV TREDSK
Baiz L, hni L IO Er T b0RBER
(F723B0E) LI N S, 1B EWAHEIET 55441
BOBENDP VLV LFEENLT Lh s, BEBOF
ERIBRFOREHRED 1 2L INTWAS. 2T, 8BS
BwbEHNICIIBEBIFET 2 BEVERD 72
A, BERREOZLSC R ARBR OB E ZF 722
LR S, BEBORMIIEIEL TS D,

BEBD2 LI POHEIMRBIREH TR EZIES
FICREONEx NMOFTHRT 22 0% <, R
BHICLDBEAEPRELRL T 2o TS,

ZIT, ERMARAEEZWRELETAHILICLD, BE
W L) hOHEDOERELM LIS Z LIRS
borEZ LR, AHFETIE, EEERICEOVTE
EW T ERMICEHMET 5 FHEE ML L, #E OB
DI|BLTHILEHMET S, EEERE LTI, B
o ROFORBRBRED» OB 2BI 2V E
R L2BOERIIOWT, v 4 70X a—7 Tk
KLTHEELLZLOZI 70 WEOFYZ VA A
FTTHRE LD DR~ 7 uBfRE LT, ThENEL D
T RA—=F RO THMEITo 7. ARRTIX, £87
A =5 DERB LG HELHERIIOVWTHRET 5.

Squeaking sand, Shape index, Fourier transform, Euclid distance, Brightness value

2. AEMSEEY > TIVORER

AL THEDOY VTN E LB EFRIL 250
BEREI % Fig. 1 \RT. B2 LA mizvb EHN
DT, L SIICHE @R, KRR, THRE
B, WRiERETH 5. JRiERE L THB#ER TSI
Lo THORRHPRZ > TV 728, 1B T & BA 72
VIBFTOY TNV EIRELL 7.

Pacitic
ocean

Fig. 1 Map of éémple area
ERERTHEZAT) SBRL, 278 < Sl \
EHEL CTBLEN DS, KBIERTIE, il
WRETAHFIIOVTRBOAEFE TR EFVHI X
Tehr &) EMERL, SHII9A 7 THEL, BB
WOT T T7POREBOEORBL 2 2HBOE -7
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BRONDZNEIDTHEL Lz BB LBI WD
DOREBEBFEOB% Fig. 2 \IRT. ZORIZBWT, #
BIEER, BENIFELNLVERL TV 5.
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Fig. 2 Frequency response of squeaking sound

3. AEK (I70EKR) IC&B3947
3.1 MAEE

YA ruRxa—7 (REEFE SG200PC-5L) (Z& Dk
% L= R O KE R Z Vv, i S EHRFERA
DR % B L, ZORAFEEEH L ORI R % 1F
B 5. WIC, RAEMEIRS SHRIEREEHL T,
BROF A XIZDOWTOFHIEZ 4T . Fig. 312H > 7w
DR RO KERERT.

Fig. 3 Sample of micro image for the grain of sand

3.2 HEMFEMBRDOER

PRERIC 2 AL 24T\, i S h 7= BRI S
N T ETY. RIC, FRROEEEE KD, &
EREOHEANOFBAE % FOBRIL /A XU
HEZDEGo THEPREL Ro2bD L A% LTS
T5. ZITIE, BREABE AR L TRUNZEEE
BHT5. CoELREL, WEMBMRZIERT 2.
2 LI % 17 - 7-BifR % Fig4 12, VB L 7R
WD 7T 7 % Fig5 \[CFNZFIRT.

B EBOD 5 EMHERE O ONEIMB MBI, KED
HioTVB-OBEENETHS. BWEBOFEEL L VET

A oy TS S R TR

BT HEOW T, HEI > TV 2VOTHEXIZER
MTHDI LD 5.

Fig. 4 Binary image of the sample image shown in Fig.3
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Fig. 5 Accumulation percentage curve for the pseudo grain
size calculated for the sands obtained in Toyoma beach and
Shinmaiko beach

3.3 MARIEEIC K 5 EHE

ERIERIZ, REMBEHMRD 60%REDFEE 10%kE
DFETH-bDL LTRDOND VD, KHfZETH
YTV ERRL 2RO 5RO - HARIEE % Table
LISRY. BEBTRWBETIE, BREE B VEL
%Y, BERMTHDMWETIE I~2 ITEWVEE 257z
PETREOWBIINEORE LB DL EHTH, BIK
BEOPKRE 2L 2 o7z, MOBRIIBW T, BIRIE
BUSNDHRNHEL LR TEZ LUEND 5.

Table 1 Shape index of the sand obtained beach in Iwaki

Sand type Beach name Shape index
Toyoma 1.54
Squeaking Nagasaki 2.16
Nakoso 2.14
Shinmaiko 4.19
Non-squeaking Nakoso 1.73
Shimokajiro 2.33

4. AAER (TVOEK) (CLDPHF
41 2KkT7—V ITHWERICE BIE

7 =) LWL, BEOREBEOZM % Ky ER
A AN &= Wk I i) AR % B AN T
TOMENLBIETH Y, H2WEH %R 7% BIRECE K
B AHE D OSROEZRKICHRT 5. COFEEDH]
B> TR0, [MEEOKRITEMZIEZE O
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TERIHTEL | L)L THAE ThICLNEFICE
INBHRBEBROBRTHE RS ENTE S,

T—) TEBII2RILEFTTHLERICHERT S
Z&ATE%. 1IRITFFT (Fast Fourier Transform : &
M7 —) AR 2 BN L HERTANCAT ) & & THERD
7= ZERELT. KERERE |, EERERE v
& LCFFT #4795 &, Fig. 6 DX ) 2R EREA XY
MVEBBIENTES YD, FULERSE EREROE
BTHY, MU  IZEBREOHEIBTH 5. RBF

BT, BN T —EHIROHEFEIZOWT 7—1) LM%

RUBHFME 2 B R ORIR I IE S & THERILL 7.

Vertical frequency v
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component
(Average level) ——E
‘\
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frequency p
[I=uip
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Fig. 6 Relationship of 2D spatial frequency and the image

G OBERIZFERICE T 05 ZRBERKICNT
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BHBS 24 &L L 2R, Plh BN RSO
HZEVSHALVIZEBRAERRS 24 LI LEERT
DHOMBRL LB OE%% Fig. 712, 7—Y TE#HL
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(b) Shmmalko
Fig. 7 Macro images for the objective sands

(a) Toyoma

(b) Shinmaiko
Fig. 8 FFT images for the objective sands

(a) Toyoma
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BID5.

T IEBRLERICE>TEINR TV SR
BADENERLZENTELD, ZOEKE RS
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DIRFETHB. 22T, 7Y TEBRBOERIZB
THLD S DOHEHEHOERICH T 2 EHRMEOFH %K
DB LIZED, BERFEBICBT B EFRMED 5% H
5. Tabb, KEAERSPZVERIE, 7—9 I
W OEROHHEICH 2 WEREFEF LTS 7
B, FUMHEOEZEMBOFEHIIEL 5. —F, BRI
A% WERIZOWTIRHL S BN BRI D B
BVEENS LG LTV B, ZOREFT T EHEME
DOFHIIFEL %5, COZLEZFRLZDD% Fig. 912
AT 7 =) TEREOEROFLD S OERE - % 0~
255 L L, BEBEC L ICAEO R 0~359 EE TEZ TWw(
LT, M . AEIIBIBEIEG HERDLIE
MHTE, TOEFELIFT 5. Hlhz .02 5 OB
r [pixel], #t#h% K EEEEIIN 3 % EEBEOFHME ()L L
TR L7225 7 % Fig. 10 (IR,
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Fig. 9 Distance from the center of FFT image and angle from
horizontal direction
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BEBIZOVTOEBRLBIZVIHIZOWTOEIR
X RHARZ &, 7T 7 OB O & J5 I3k RO R
&% o7z FFT EHROHULD S OEEE r AV E V) Bid
B2V THLHBEFBFEDIT) AFHERMEIIE
{oTwh, LELEDS, BEWTHLEMBRED
EIRD 7T 7H@RHh o BFREOMBIVEL 2o
TWB I EHTh5. MOBRDOE X LB LRV D
ERICOWTORBED 7 T TR ER L TAL LTS, K
FIREBICB W THEIVNE W EHREB O TH
D, MR WIIMERRFEBIC B TEPE o
TWAB I EWGhol:.

2RI FFT T, EEROXOOMA»E (KT Hh2HE
&% O R ERE D) ZHHNT LI LB TES.
BoOBERIZBWTIE, FEFBEOL I, HLMITH
AR EVERTERBERSDKRE LY, BEBOEBR
EEEEDDNE DD E o, TDOTEHND,
FFT E{RIZEDWTHRAK T 22 EHRERI 2 WD
ELTHHNTAZLENMETHLLEEZONS, F77,
HARIINEW D DDBIRVEIZDOWT b, ERHER S
BEL BB EVI)IREPBONL. BEBLBLZ VR
T, BOMEDBVICL > TREVHRELR S, BhR
WITIZRED D7 {, HEREL 2 E R % W 07208
Sl 228 H 5. F NSRRI B E R
T L, RABER T BT 5 RO & D@ IR -
bDLEZLNS.

WIZ, Fig. 10 (2B T rA%0 25 30 pixel T THOEMH
BHEBICEINIERMEORNZHBE L THET 5. &
MICE D, FFT ERICE T AR ERBR S % 2B
FL, LBEIT) LA TREL %5, Table 2 ICE 4
YT AEMKERERT. B EH TR ERM
A% 3,600~3,700 FREOHFITINE > TV HDITH LT,
A% WP TIE 3,800 R AL 2o THBY, RED
EPSEOPH TS Z LR TE .

Table 2 Accumulation of pixel value under 30 pixels from
the center of FFT image for the sand obtained beach in Iwaki

Sand type Beach name | Accumulation value
Toyoma 3,675
Squeaking Nagasaki 3,662
Nakoso 3,685
Shinmaiko 3,802
Non-squeaking Nakoso 3,810
Shimokajiro 3,922

A oy TS S R TR

42 ®HEAEREICLIEROLE

WEBLBLZVWHTIE, SThsBRoBEEEHE
IEVHYH D), BREFRIIETN TV EEEVIZLEN
BHZELEZOND. Thbh, BEBOEKRE) L%
HETNIR CEOEENL 20, BEH LB, 20
BERETIL, B25B0HENSEL 2HEE2 N
5. BEWVIZOWTIE, —BWICFig 11ITRTLH %
BHREZAVCETIENTE L. LD LOEELY Y
B, AEAEMEALEL, SD20087 A—F RHlAE
bEb L THREOBERTILDTES Y.

Fig. 11 Color circle
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HEROBHALEEOMARDLEILICETNIHE
EHTHY, VI 70OMEIETELICELTS. 5
HMAEDEICBWTEEBRTIRIERLY x, DL X1k
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Fig. 12 Count of pixel for the combination of saturation and
hue angle for the standard image and comparative target
image
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RIC, BEBOEREEEBERE L, ZOMORBOE
% & B R EHRE LT, 2 TOMAAEbEOEHERIC
WFAHL—2Yy FESEZFEL, BRIZETN 00
BHUMZHHICHEE LTERY S, 22T, 32—
70y Vil 4 2 X()TROBZLETH. ZhiTK
D, A L BEORAEDES SEOEMYE % ST
HZENTETH Y, dAIVNEWIT LB ERYE
EERICEDL72BETH Y, dHVKE VI EHERER
EBENRRB LV IEERT. Thbh, ZOfHEIC
RROMBEASEHEOE TRB S, BEBIEVR L
MEHRETES.

d=\/(x1 )4y =) et (x, -y, (1)

ZORITBWT, BEMBREOBWOE R HEEFRE L7
LED2—7) v FEEBOBEHER%E Table 3 II7RT
Table 3 Euclidean distance for the combination of saturation

and hue angle for the sand images based on the image of
Toyoma beach as the standard

Sand type Beach name | Euclidean distance d
Nagasaki 7,900
Squeaking Nakoso 5,285
Shimokajiro 7,089
Shinmaiko 13,194
Non-squeaking Nakoso 9,777
Shimokajiro 23,995

BERBLS LOJOEERTHRSE, 5000~7,000 12
EOEE Z2oTWA. ZRICH L TEEDLELZWE
ED d DIEZRTHS LIHBOBEAIKENZ L2355 H
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Fig. 13 Accumulation percentage curve for the Luminance
for the sand images obtained in Toyoma, Nagasaki,
Shinmaiko, and Shimokajiro beach
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Study on Introductory Education to Cultivate Interest
in Electrical Engineering for Young Students
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National Institute of Technology, Fukushima College, Department of Electrical Engineering
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Since electrical technology consists of various fields of related technology, each people imagine various
products from the words "electrical technology". The large difference between student's image and education
materials may lead to decrease the motivation for learning. In this work, we are developing education materials
to cultivate interest in electrical engineering for young students and children. The purpose of this work is to
make introductory education of manufacturing to students using easy and intuitive understandable materials.
We developed some materials and applied them to students. From these trials, it was confirmed that appropriate
difficulties and sense of accomplishment enhances their motivation, even though the education materials are

based on relatively difficult technologies for beginners.
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Activity report of the embedded system design contest composed of myRIO educational
tool and LabVIEW software
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Susumu Toyoshima

* National Institute of Technology, Fukushima College, Department of Electrical Engineering
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Students improve their skills by participating in various contests. Last year, students participated in an
embedded system design contest composed of myRIO educational tool and LabVIEW software for the first
time. In this paper, I introduce the activities of the students in the contest. Although they were not able to
develop high level system for the short development period, they were able to learn about embedded techniques

that was not learned from hands-on development process in the current curriculum. To ensure a sufficient time

to develop system, it is necessary to finish the basic learning of LabVIEW programming at an early stage.
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Tempting and delusive belief of “objective scientific measurement”
involved in body actions as the potential driving force
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Kenichi Kurumada*, Akira Kasai and Ken Shigeta
*National Institute of Technology, Fukushima College, Department of Chemical and Biochemical Engineering
National Institute of Technology, Fukushima College, Department of Liberal Arts
Nagaoka University of Technology
(2016%F1 A 10H =% #8)

This report is to give a discussion on how the concept of the scientific comprehensibility should be perceived
in our actual activities including our actions for obtaining “scientific objective data”. The revolution in science
which explosively spread in 20 th century opened up a completely new situation where we need to develop our
scientific comprehension in the structuristic methodologies. The science became more distant from the
dimension where we live. The naive belief of the validity of our attitude toward the science in which we were
allowed to rely on our own intuitive and body-action-based perspectives like the perceived affordance in
dealing with everyday tools may not be held any more. We need to critically recognize the risk of taking the
affiliatives and friendly-looking surface of the contemporary science as what we can easily grasp, and at the
same time, we have the destiny of living inside the complexity of the cybernetically constructed structure of the
constituent elements of the abstract space, which turns up as a vast web of the mere inter-quantity relationships.
Now we face the merciless fact that the education of science absolutely needs to be created so that we could be
conscious of the perils secretly embedded in our oversimplified view of the science. In other words, we should
never be misled by the cheap narratives which are generated in the so-called popular science. Fundamental
science should be intended to be heuristic for encouraging ourselves not to maintain stable beliefs in the
popularized scientific narratives but to be mentally robust enough to become involved in cyclical questions.
Our unconscious wish for setting an oversimplified narrative on the observed sense-datum is unexpectedly

more intensive than we consciously presume.

Keywords: objectiveness, body action, perceived affordance, affiliativeness, structuristic character
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