')5i|||

ISSN 2433-5916

BEIFFEHRER

%E ==

=35
2019

Y EHERMETIHENXTR






EERMEEIAEHRERALE

#3% 2019

= R
HEEE
= B+ | REE Efn
R
o LI = =< P —
B D8
KRS DV VR T IKFET =T AERDBER
°°°°°°°°°°° B, TEKEER, FRMEN, PIAEK, BAE
&R
HEIRT A FA— RIHLEEEOBRIE coverreereiiiiiiiene YT, BRI
HIE T3 2812310 5 PLC 251 L7- PID HIEI D RS covvvereeneeennns =R
[REAMIHE | 28 2 fL A TR E D R
— R - R TEEAHIEI T ) BEH ToOSEE— e el Ak
ERBEFE TREBRERICB TS F v U THE O E
i/r :/§H:/:y\y7°;’¢>qj,blzb~(f ............................... *ﬁﬁﬂzﬂj
=XV
ARIGCBIT 2 KEEHTEEORIE  cvvvevrercenerntntiiiiiiiiiiineen. KSR
P < TR SREREE O RUE
—HBIA ) RLERETOMBEHITOUNT = cerrerretreneeeeiineeeann. i —
WWEE T A 770 0 WV R— T M=o D—Ffi]  ceeeeeeen WSS
I S Y - 1=

ﬁ%f&ge .........................................................................

13
17

23

30

34

36
39



JOURNAL OF
THE NAGANO PREFECTURE NANSHIN INSTITUTE OF TECHNOLOGY

No.3 2019
CONTENTS
P reface ................................................... Masakazu YOKOMICHI 1
Review
Depth Measurement by Depth-from-Focus Method ~ ««eceeveeceeceeee. Yoichi MATSUBARA 2
Paper

Growth of Ammonium Dihydrogen Phosphate Crystals from Aqueous Solution
Shunsuke AYUZAWA, Kota SHIMIZU, Yuto KAMIYA, Taiga HANYU, Seiya TONOUCHI 9

Technical Report
Production of Automatic White Board Cleaner  --- Masayoshi MISAWA, Shunsuke AYUZAWA 13
Practice of PID Control using PLC in Control Engineering Lecture +++  Toshihito MIYASHITA 17

Development of Learning Incorporating "Off-Campus Training"
— Practice by "Machine Control II" Subject in Department of Electricity and Control Engineering —

...................................................... Susumu ARAKAWA 23
Effect of Career Counseling at Nagano Prefecture Nanshin Institute of Technology
—Focuses on Internship— s oseseererererececererieeeene. Masakazu YOKOMICHI 30
Case Study
Validation on Solar Power in This Institute =~ <+ cccererereccecececereneen.n Teruo OHTA 34

Development of Thickness Measuring Device for Wood Shavings
—Usage in Kezuroukai National Convention— s cscecececececeees Kazuo NAKAJIMA 36
AnExample on Support Vector Machine using Machine Learning Library ~ --+  Yasuo TAKEHISA 39

Research, Education and Social ActiVitieS .............................................. 42

Editor's Note ...................................................................... 56



U3
xol
i
il

FCELSE 3 5 DFET

REFRRE TR FHEEIR BOEIEM

R REE TR R AR L C3FEA ML, = JITHESR 3 ZaRFAWz LE
L7z,

BARZ 2D 2V E TORIZ, AROEE - WL - HIE I IRk~ 2372 HRATKRELE
S TEE L, BRAERESCHUARE & OILFETEE L Wo I fild 2 8FH, [V~
B & FEokk & 7o igE, ARZECRIR LR A 0 72 S HHIR A BE D N C L S &9 D HEl o k
TEE), b HEN S OBE D) L ZNITNZ D AEDEE, HIROWEE L oD
VT, AREILZ O LIETEHORZHEIH L TWET,

ARLIE, RPN & FEER ) & el 2 o B o A BIE L Q0 ET, MR &
o chdH o, Anbiitish, Z<omMmICEVBFENDI DO TYT, EEHL
FHEETHY, ANOTIZH-TEDANEILCED, HELTHZ T D TT, Hifx
ANDINZ, HEEIZADONIZH Y, BHEDFE OO TR T RS S E 7,

29 LIE L HREDORE O 2 IIAKR O R E RELFETH Y, DDA OFRITE
Btz T —~ & LIISHMER ERE R D 3, ZORITEFIRN>TETEY, <1
BNEOMTENDELS ETHEFLZINT LD & T HHRET, HOLWILTLFEENLHE S
ET, HEOEE & L HITNEL BRI TEE L, TNHLOMREZEOT 5
TZE0,

[—EzR6T, HNEOFERY | LWHIBENDHD 7, EPNTIHIT Tz R<
L, THICEV ZORAV EZBOTAZZEOETHD L) BEWRTT, AEEIL, il
DEEAL « BHAL & ZUTHE D HBEDZERLITHIG L7y &, 7z 2R O & & Ry ITh
KL TWET, £ LTmHAXDEKIZESWZZERKEN DO L O>—MEZ Loy &
oL, BIZZOEMO—END TR G ~ZONEmTLZ R TENEE EsTHD
F79, AMEDNZDTDDE LD Z L& TIhAEHA,

S EBERO IR EY, EOFXALLBEWNZLET,



(f&35)

BREE AW BT & HIE
FRJE—

Depth Measurement by Depth-from-Focus Method

Yoichi MATSUBARA

HoFEL WEROBTERESED 1 oL LTHESY: (DFF:Depth-from-Focus) 238 %, DR
LB OGN P TRORAITE ZHEE L, 3 RTEE E T 5 H1ETH D, ARiTIL, DFF IEDJRE
LRGSR RS D, F72, DFF EOABEOIRTHIZ Y 7= 2 ST M EOREN R FIELZHBNL, Thb
OFFE L WETFIEIZ OV T L, HERIZL Y RESBLHEINLTWDH I LERT,

Summary Depth-from-Focus(DFF) method is measuring method of the size toward the depth direction. In DFF
method, a set of multiple images taken with different focus settings is used and the depth of an object is estimated.

This review explains the principle and accuracy of DFF method. In addition, we introduce representative method of

focus measure method that is basis of DFF method processing, explain their problems and improvement method, and

show that it is greatly improved by comparative experiments.

Key Words : Depth from Focus, Shape from Focus, Focus Measure
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Fig. 1 Images with different focal points taken at different

working distances.

[ A set of images ]

[ Focus measuring ]

[ Aggregation ]

[ Depth interpolation ]
|

Yy
[ A depth map ]

Fig. 2  Algorithm flow chart of typical DFF method.
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Fig. 3 Schematic diagram of depth of field
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(@ Infocus

(b) Out focus (c) Luminance variations

Fig. 4 Influence of strong luminance intensity of blurred edges

onto their neighboring textures with weak intensity.
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Fig.512v X = L—v 3 VIl OIERRIZ AV - 2 FiE
DT I AF ¥ g & 3 FEOEMBPITE ~ v T HRT,

Set (i) : 2 FEHO G I & B5e L 72 mifg & 06 0 &4,
700X 700 A ADT 7 AF X Witg(a) & ERL L, BAT
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MO 11 OmEgE AR LTz, 1ENTERO R

PEAN O BREC 13T U AR E W, BRALED D
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7

Set (i) : Pertuz & 23 ABHEIAT L CW St >~ T
&Y, 256x256 VA XDOEHE DR D 30 FOwih &
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Fig. 6 IZ&-FIE CORITEHETH R 2~ Fig. 6 (a-
1), (@2)TITHPREBITHE = v RS 57 —7
T 77 FBET TSN, AHO #(a-3)X° RM #(a-4) T
IR B, Set (i)OFERTIE, B0 FHA T
ZERNETTEY, RMAEZE MW= Fig. 6 (c-4)03 e b B

Set (i)

(@) Texture (b) Depthl (c) Depth2

Set (i)

(d) All-in-focus  (¢) Depth3
Fig. 5 Image sets (i) and (ii) used for simulation; Set (i):texture
image (a) and two depth maps (b),(c), Set (ii):all-in-focus
image (d) and depth map (e).

(a-1) (a-2) (a-3) (a-4)
(b-1) (b-2) (b-3) (b-4)
(c-1) (c-2) (c-3) (c-4)

ML GLV AHO RM

Fig. 6 Comparison of DFF method with use of images for

simulation in Fig. 5.
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Fig. 5 (d)IZ R O AV EHTEE (77 27 AF v D722 iH
) IZbRHLTETND LR D,
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X ELIA NG THD, FEOOLTA Ny
X7 7 AF ¥ BP0, ML R AHO Tl L P A& MR
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B LHLUSMIB R TH D, Z 2 TH RMIENIZITF
WRn a2 bALRATEHETETND, ZOMD
FFE T EHE MR H 5 L) ICHEE ST D,
Cc*)FE~—H Ly FOEERTH S, RM IEOH, /INME
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Table1 Comparison of RMSE values with ground truth
depth maps, using images in Fig. 5.

Method ML GLV | AHO RM
center 28.5 193 | 114 11.3
Depthl
whole 23.6 11.8 | 10.6 10.0
center 26.0 251 | 215 16.6
Depth2
whole 18.2 143 | 23.8 12.2
Depth3 | whole | 54.4 13.7 | 66.6 4.0
a
S8
£
=

(-1

(@-2 (b)-2

GLV
(b)-3

AHO
(a)-4 (b)-4

RM

s il
(@)-5 (b)-5

Fig. 7 Results of depth estimation using actual images.

(*-1), (*-2), (*-3), (*-4), and (*-5) represent All-in-focus,

ML, GLV, AHO, and RM respectively. (a-*), (b-*), and

(c-*) represent an electronic substrate, a molded item

consisting of metal and resin, and marguerite flowers.

RPN KEL B, VHX-1000 TIE, BV bz
FChRIELN Ry Yo TS, RM LTI
Y —TRERIRo WD, £, Ty TEMORN
Ry RS THEVRETWD, £7° VHX O2ER
HEf%@-1) TiL, Ny FEgBn—HAa<zoTn5, Z
L, Ty 7 EORA DN T OEEEZIT T
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(a-1) VHX All-in-focus (@-2) VHX 3D

(b-1) RM All-in-focus (b-2) RM 3D

Fig. 8 Comparison between VHX-1000 and RM method.
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Growth of Ammonium Dihydrogen Phosphate Crystals from Aqueous Solution

Shunsuke AYUZAWA, Kota SHIMIZU, Yuto KAMIYA, Taiga HANYU, Seiya TONOUCHI

HoFEL Hem DY UETIKFET BT L (NHHPO,) il & KSR O HNEIZ X - TRERS
SHERK L7z, WHIEEZ 1.250 °C / h LV WA/ S WiERNE < R L7z, 0.625 °C/ h L 0BG
HIEE T, KRERMEPERE Lz, fRiEEaEi cho7ony, WIS bV R A b, WENME
BREWEGES, 77 v M CHENTZRERERPKRE Lz, WEBERENC & C, N EREE
WIS CaE Lz, BRLTZEMOEA & ERNHHE LZE AL < B L, {100} & O {011} H
W ENTAERTHD Z LNy hodz, {011} IS HEE 72 J7 M & O {100} 112 MEE 72 7 [/ O pl = B 4 Lt
7 &L {100} H DS Ao o, REEFE OE O {011} I E T {100} mASAWEIRE B 725 L2 2

ERH BN 0T,

Summary Centimeter-sized ammonium dihydrogen phosphate (NH4H,PO,4) crystals were grown on the seed

crystals by the aqueous solution cooling method. When the cooling rate was 1.250 °C / h or above, many small

crystals grew. The large crystals grew at a cooling rate of 0.625 °C / h or below. The crystals were colorless and

transparent, but an opaque portion was observed inside. When the cooling rate was slow, the large crystal surrounded

by flat surfaces was formed. The crystal grew in the metastable region due to the slow cooling rate. The observed

facial angle of the grown crystal was almost the same as that calculated by using the lattice constant. It was found
that the grown crystal was surrounded by {100} and {011} faces. Comparing the growth rates in the direction
perpendicular to the {011} and {100} faces, those of {100} faces were slow. It was clarified that the difference in
growth rates predominated the {100} faces growth over the {011} faces.

Key Words : Ammonium Dihydrogen Phosphate, Aqueous Solution Cooling Method, Super Solubility Curve,

Solubility Curve, Crystal Nuclei, Metastable Region
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Department of Machinery and Production Engineering,
Nagano Prefecture Nanshin Institute of Technology,
8304-190 Minamiminowa, Nagano, 399-4511 Japan
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Supersaturation (Unstable state) It

Concentration

Unsaturation (Stable state)

Solubility curve

Temperature
Fig.1 Solubility curve.
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2. EEBRAE

R HTIGAZE D NHHPO, (& + 7 1 /b ARDLHEHE
g Fne—ifk) &, BEETIRORERK (TRUSCO #)
R, WEIREET 60 °CIlTRT DIRMRIE D 90 %I
blzoREHZE LT, WE60g, HH70em’ic k-
TR AR Uz, R L2 A2 100 om® o
B RRZROPITAGL, RO EICHERE AR E Lz
ExEE, ©H<&HEE2 L, TORGE T+ —F—
NA (T AT, J—< v 7 2 TM-3A) OHICRE
THLZLETHREAHIELZ, UAr—F—"2ADFERN

SHEIE 183 x 241 x 153 mm T - 7=, BGIIRYE 218
iR L, 60°C/ 5 30°C E£ THAEIT S Z &2 & - Thbdh
EHER LT,

IKEEHRLD D NHHPO, ftidh & BT 5 72 D Fefth %
Table 1 IZEHIT 5,

Tablel Experimenta conditions

Conditions Coolingrate  °C/h Seed crystal
@) Without temperature control Fig.2b
® 1.250 Fig.2b
(©) 0.625 Fig.2b
@ 0.416 Fig.2b
® 0.625 Fig.2¢c

WY e mAIGME 2 R 7= DI EO~@ 0 FEbr %
FEfi LT, A —F— NI LD BB HEEICHEEL
FmEBER L, QIO TIRT +—4 — 22 Hn
7, 60 °C OB F CIREREETICHALEZ (W
30°C/h), L7 %E FigalZrd, SAER O
B(ERF 45 mm) oF iz U a— iz EY 10
B> NHHPO,fdE (79 5 mm) Z ARG E L CRE L
72 (Fig2b) o ENENDSRRMATHR L 7oiftidh & ik
SEY H LBIET 5 2 & TR 2R L7,

fE O RRZEAL 2 BlE T D - DI &K@ D FER % 5
i L7z, MEIGRMEFERO L R CTH -7z, Fig2a il
LT BRSO B (EAAY 45 mm) O Y 22—
VHHEZR Y, NHHPO,fdh > {100} %) 25 mm’
B SRR E UCRIE L (Fig2c) . ilfEIRE A
60 °C (ZHIZE LIz B A ZIZ X DR ZBA L,
1 RIS Lo, R L5 ENS {011} mA D
{100} mlZFEER ST HORER S ZWEL, £
B LT AES OmfA 2 0E Uiz, #1ERE & micE
B2 E DR EEE DS NHMHPO, f i DI iE 2 il &
T % el 5 2 & O A AT L7z,

Fig.2 Seed crysta substrate. (a) Resin disk with seed
crystals, (b) about 5 mm seed crystal installed on
the disk, and (c) seed crystal with {100} face
exposed about 25 mm>,
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3. MEREER

WY 2 EG M2 T - O FEBER % Fig.3 12
Y, Fig3alXiE R4 t3 (]9 30°C/ h) Bk L=
R Th D (D), BesDEEL HIR FIC% < OMEd,
DRLNT-, BRFE CRHEICHA L2 Fgl IR
L7 iBya R o U O 23 LT, 20

A, FEFERLIMCH 2 < OB CREWmARE T 57280
INETRAERR S < FEAE LTz, Fig3biX 1.250 °C/ h D
HITHE L2 Th 5 (GHHQ@) o BB IRITHE SR
Ebfcﬁé%biﬁ%hko FEAE AL R/ DO Eh 2 e b K&
SHE LTz, ZOHEITH WL O N 4 LR
ﬁﬂﬁuﬂ@%%f%n’%—ﬂﬁ W E Lz, &MEOQLO%L
5L, @TIEREAELMEREOKITV L,
—ODOREIIFRE <K L7, Fig.3ci£0.625°C/ hd
MHTHIE LIcfiTh 5 (FRHFQ) . Mftmatsd L
T2 T2 DR E RGN FER O TR LTz, fidhoOFR
AIRE REICE DI, BHEICEDI-& % O
pa SR UiSeaF L3 B G L CRE Aefbifh & e o 70,
FHQLO@F T 5 L, @TIIHAE LRI
Llth<, RERFMFRmAKE Lz, Fig.3d I
0416 °C/h DHHTHE LR TH 5 (FIH@) . &
TR TEAE Lo o2 e RICHR L 2 E & LT
mSER LTz, Rifiad K& 2B b K& 7eflfh
ﬁ%ﬁbto®~@@F%£D 1.250 °C / h L v &>
% R B A AR AT AR IO L CREEE IS S L,
INEWFEERZ R T 5, 0625 °C/ h L BNEE]
HEECIXIT & A UL TEREIRIC TR R T 2729

Fig.3 Crystalsgrown at each cooling rate.
(a) Without temperature control, (b) 1.250 °C/ h,
and (c) 0.625°C/ h, (d) 0.416 °C/ h.

REDBFERPEET S Z B m0oT,

{100} % FEH S CREMS R ZRE LR o0
R DT 2815 LTz (RIF®) . Figda Az B
WERF O AT, FRRITEREFCEmSIchd X
HIHDIAEN TV, Figdb ISR EREN S 24
h %Ok %2 777, Mt m &R RIERE L,
TOREROBHEORE SITETHlRE L, b3
FEEEO {100} HADEE LT K& 2 FE CEb,
Fig4c ([Zft kBRGNS 48 h L OET%2717, 24 h
RE#BP O ERD I DICRE fEMICRE Lz, E
i M OMANE 1 {100} m K Of {011} il Tz Z &2
Hegs S -, FERSALIE {100} a2 @ S0, R
DOMWFE T {011} mA BN T,

Fig.4 The growth process of the crystal grown from
the substrate with a {100} face exposed as a
seed crystal. (@) Immediately after start of
crystal growth, (b) after 24 hours, and (c) after
48 hours.

{011} mICHEE 72 5w R ON {100} I HEE 2\
RER S ORMKFEEZ Fgh IR d, 77 7OHE
IRERORERELZ R T, ELOOHROMEbRE
W ARE A <, R R DIZ O TS 72 o
7oo AERITEERESREOIC O TRELSEEL, TO&R
IR E 2D DT, iR 2 &8 2 TR
72 H OfEMREREITELS 2o/, {011} mlCTEE 2
J5TA1 K O {100} 1 V2 HEE Ae N7 6] O Rl R A bR % &
{100} i |2 FEIEL 7 7 1] O B R Sl B 0D 5 3 o 72,
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Fig.5 Time dependence of growth length in the
direction perpendicular to the {011} and {100}

faces.

Fig.6a & O} b IZAE IS I HELY SF L7 fldh %
T, RESEVEIZEWA S LTHET S, {100}
A TRE 72 ORI {011} WEICTRE 2 H T OEE
(AR THENBWZOME ORI o 72 2 &3 HE
g3z,

Fig.6 Crysta grown from the substrate with a { 100}
face exposed as a seed crystal. (a) Top surface,
and (b) side surface of crystal.
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4. & 3+ U
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fidh EICERRT 5 2 LN TE T, WA 1.250 °C

I'h &0 O E B PR H A L ORI 26
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Fig.7 Crysta form of NH;H,PO;,.

WA CIRIF & A EEREERIC TRBARET S
TR BRFERDBRET DT &R oTz, sk
BEHTH -2, NI b AR 7-, {100}
Tl % 58 () S8 CREAE L A ks L 72 i)~ & {100} i &
{011} ECHEbNIZRE R EBTRCE 1, Mk
Ml {100} MA@ H SH7228, RE OB\ T {011} &
DB, EREEBICTRBEZERLIDIC
{100} i MO {011} 3B/, {011} MlZTEE 7R TT
MR O {100} I BB 7R 5 A O R EE & B &
{100} M lZFEEL7R S5 DR EE D RN -T2, Bl
FHEE OEE {011} M2 HE~C {100} mHASEV VIR
EH7e b L ERALMNT R o7z, wERmEISM
R E RORERORREE (L ZBE L L3 X

D RE HJE 7 NHHPO, fififh & Bk % 7= 60 O JLhfk
B2 HL & 72 D,

AWFZEE, RERMEE TRHMEHR AR O 2018 42
EHEMTRL LCEm Lz, Fiz, MHEICL-THELR
7o R %2 Tl 2018 EEAM SNH N T = T IZHE N T
fiano < D OB Z B LT,

Z & X ™

1) 1CDD PDF 37-1479.

2) MEEET BHE— VB KETVE=T L
(ADP) Sy Jteitdb OERR I & O X BREIRE ; 454 b3
20, 6, 713-717 (1972).

3)  |EIRFE  FEROTR ;IS 26, 10, 473-477 (1957).

4) KRR, “HRERERIE |, B AL, SAEE,
261-263 (1966).

5 AAILE—  EE LY AT ERKBROER ; TS
Mk, 59, 11, 1231-1235 (1956).

6) /NI - Helk ADPERE OB ; I HAEE, 26, 10, 526-
527 (1957).



(R )
BEIR T A bAR— FiH LEEORUE

—PURERS™ - BEIR R
Production of Automatic White Board Cleaner

Masayoshi MISAWA, Shunsuke AYUZAWA
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SRS ET, VA IEER, YT — A — e Fig.1 Device operation concept drawing.
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@)V belt

Fig.2 Vertical movement ideas.

(b)Ball screw
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2D 4 ODZAYIIMBZ A ¥ T, EEBEEFROM
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Fig.3 Cleaner rotating mechanism.

Fig.4 Lateral movement mechanism.

4. FEFEAX

4. 1 E—2HE

FIEEEE IOV TRE L7 R, VTR 4y /e
FIEEEA AT LY VAR —Rarvta—40
Arduino Z W5 Z L L7z, Arduino (Z-2WTIiX
UNO X9 AHINE+F D% MEGA biat L7225, A
H IR+ T o 7= D TEE I AT DT &
D/ND UNO & Lz, T—HiFarva—ZHliEIc
£ 0 EHREAE T AR AR/ AT v B v 7 —
EBEHATLHZEE Ui, Fh, BEBEARERY 7 2D
ERb TE L/ MU E B L, W EiER L 0%
BEEKROBIILER LI 2 BB LRNLE—F %
BR LTz, T—XEIROTDO L7 FHFITE &K
HEREL TITo e, EABEIT—ZICOWTIX kL
7 HFEEIC RS SR AZBIN L, FERRICIEAMS CRAT
EABHIEEHR CTE L, —H, 7V —TF =D
ETFBEBHE—ZO M R EEE T LI — 21T
DONTC, B—XEFA L LTH BRI REREIE) R



=P -

Fig.5 Limit switches layout.
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Fig.6 Basic flow chart (#LS:refer to Fig.5).
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Fig.7 Whole device photograph.
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Practice of PID Control using PLC in Control Engineering Lecture

Toshihito MIYASHITA
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Department of Electricity and Control Engineering,
Nagano Prefecture Nanshin Institute of Technology,
8304-190 Minamiminowa, Nagano, 399-4511 Japan

TAVDREILDONTTH D, 50U KICHT 5l
HILFORMmMTH 5,

AFa1%, PLC Z{EH L7z PID Hlf 0O EEENE % £
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Fig.1 Practice equipment.

Table 1 List of modules used for practice equipment.

Module Maker Model Number | Remarks

Slide Table MM-VM310 Connecting rod

Feed Screw SHINKO MM-VM140 Lead p =4 mm

AC Servo Motor ENGINEERING MM-VA345 Rated torque 7z = 0.32 N-m
and Driver RESEARCH CORP. Coupling diameter = 82 mm
Potentiometer MM-VS510 Output 5/350 [V/degree]
PLC Power Supply Q61P

PLCCPU . o : QO3UDECPU

PLC Analog I/0 2"0':;?""“' Blectric  06aaD20A | Connectedto slot-No.0
PLC Digital Input Qx42 Connected to slot-No.1
Disply GOT2000 Touch screen

EHEBEOKENRMEZDOHRNE Fig2 D7 v
M TRYT, AT FT—7 LB HEEZ (),
HfEEE yO & L, 71— Ky ZHIBERBER S 1

BIF% PLC A I L7= PID 10> F215:

TW5D, eMix AT A KT —7 NALE O HEMEIZR
HIRAETH D, (GEEFE 1 LEEEZEIITRT v a
A—=Z DA & AID BHiERELTHLDOT, [F
CInERBCH D, FTo, (mEEF 2/ZPID=a b
— 7B R DI EREE TR ST ey 7 T
5D,

Fig.2 Simplified block diagram of the entire system.
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5

350 @)
mn
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Fig.3 Block diagram of Transfer Element 1.

Fig.4 Block diagram of Transfer Element 3.

2. 3 oEER2 DOICEMH

Fig5 IdfnEEFE 207 v v 7K <ThHY, PLC, W
—AR VAT A, R G TR S TWVWD, PLC
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MO ENINZEWA DO DO e T 0 v 7 ik 5,

Fig.5 Block diagram of Transfer Element 2.

2. 3. 1 PLC OI=ER%K
PID =¥ h o — T OREERE C()D7 1 v 7 #iX %
Fig.6 |k L, C)IRANTEHT 5,

K;
C(s) =Kp+?+de ©))

ZIT, Ko BB v, K BT A, Ky
DTA L THD,

PLC N DIA ZE#%T
UTE R

T, =R KT A~ b
ATIIR-10V~+10V TH D728, PID == b

72— 7 OFAFE-4000 O & X-10 V, +4000 D & &
+10V ~EH I D, o T, DIA ZEHOZEBIREIE
10,4000 T %,

PID Controller C(s)

Error |
E(s) !

D30 !

Control input

+J+ UG

Integrator Integral gain

(EEILTIN
(vl R G B

Differentiator

D220

D310

Limited to the range
of -30000 to 30000

D320

Limited to the range

| K|
of -30000 to 30000

Fig.6 Block diagram of PID Controller.

Derivative gain
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R L 72 D,

A(s) = 100/5 = 20 )

M(s) = 13/100 )

IIT, =R E—XDOEK LY (=032)
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ZIZTC, ) g R o E kT — X 2 b
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A T3 38123817 % PLC ZAd fHL7= PID HI#H 0> £k

do(t)/dt ZFIF+ 20T, POO7 v v 2 WEIE Fig7
DEITEMER LT ey 7K LD,

Fig.7 Block diagram of Controlled System.
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EOENZMET S (Fig8 M) . ZOEIOHIE
By 7TV TOYRERR LIEE ¢ ()& T 5,
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<,

B 1% Fig.8 OMEIESIETITY . Mta 5l ->EDREDIE
71 LR DI R F — AREEITV, bV —fHE
FEDOAE D B 2R D, LovL, HEDORW
ENRETHDLOT, ZZTIIHLRERELS L, HEk
BEs 10*N-m-grad F2E & LT, KEICBWT,
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Fig.8 Measurement of friction.
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LI, vIalb—varyus I A0RY L
MAET& 72,

M107
Setting of input permission to analog input terminal CH.1 {MOV KO UO¥GO}
Touch screen 0 issi i i 2
Setting PB Sefting of input permission to analog input terminal CH.2 [MOV KO UO¥G200}—
Setting of output permission to digital output terminal CH.3 [MOV KO UD¥GBOO}—|
Enable /O permission (v9 )_
M100 M101
Starting servo operation
I g E— O )
Touch screen | Touch screen
Starting PB Stop PB
MO
MO SM400
I I } Starting motor drive (¥5 A
Starting | Always connect Cuurent
Servo Input data  position
operation {MOV U0¥G100 D10}—
Target position|
Input data  (Reference)
{MOV UO0¥G300 D20}
Current
Shift by -2000  position
{— K2000 D10}
Target position|

Shift by -2000  (Reference)
{— K2000 D20}
Current position % 2= Current position
{* D10 K2 D10}

Reference < 2 = Reference
{* D20 K2 D20}
Reference — Current position = Error

{— D20 D10 D30}

Integral value

MO
—

Initialization of integral value [MDV KO DIUU]—

Staring
Servo operation
Mo Sampling  Small
L Small area= Error + Sampling area | Emor frequency _ area
I Sampling period= 20ms {1~ D30 K50 D110}
Starting Undate integral value | [egtal value + Small area = Integral value
Savo | Uplweitemalvalie 13" h1pp  p110 D100
operation
> D100 K30000p—nteaml value it _rpacy k30000 D100}
L{< D100 K-30000}—ttezmlvaluelinit fnaqy K 30000 D100}
— 30000 < D100< 30000
MO
,lq Initialization of past error IMOV KO IESZ(E%D]I_
1
Slalring
Servo operation
Error

— Error  Past eror  difference
Ae=e,—ens [
L

MO
_| |
I
Starting
Servo
operation

D30 D200 D210}

1 . Emror = Past error
Update pastenior_fpqoy— D30 D200}
Error  Sampling Derivative

difference frequency value

Ae/ Ab
Sampling period= 20ms {* D210 K50 DZZO]—
L {> D220 k30000 Detivative value limit_{pry k30000 D220}
L{< D220 K-30000) Retivative valuelimit fp 3 k30000 D220}

—30000<D220< 30000

Proportional
Error gain

[* D30 K20 D360}

Proportional Control input

Pr ional gain Kp=20/6=3.3 gain of P-control
e {~ D360" K6 D300}
Integral Integral
value  gam
{* D100 K2 D370}

Integral Control input
) gain  of I-control

Integral Ki=2/10=0.2 K
tegral gain A1 {~ D370 K10 D310}

Derivative Derivative

[ value Eam
{* D220 2 D380}
Derivative Control input

- e gain of D-control
Derivative gain Kd=2/1=2 [/ D380 K1 D320]ﬁ

Control input Control input
of P-control  of I-control

{+ D300 D310 D330}

Control input Control inpur
of D-control of PID-control
[+ D320 D330 D340}
Control input Store in

of PID-control _ buffer memory

D/A Ti d to servo driver
conversion=> Torque command to servo driver MoV’ D340 UO¥GE02}—

[END -

Fig.9 Example of ladder diagram.
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Fig.10 Output voltage waveform of the potentiometer for

sensing the slide table’s position at K,=1.
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R E 72D,
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_ 144 K4s* + K,s + K;
357,m? s?2(Js + B)
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R, WMARSEIE 84° THDH, ZORFDISEWNTE
% Figl2 (o d, A— "= a— MIR, b kR
D REINE 1.3s, BEERFIT 3s FREEDRE R A
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TV,
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DINEWIE A Figld I, A— 33— 2— b3 9%
FREEFA L, 26 ANV IRERIIE 05s, HEEREHITL 2.85
BEOEHZA LW THoTZ, VI 2l —Tar
ol LT B R ISR DM DN IR V) FEHIE & B BN,
MRV TE, FEEIIZFEEEI TE TV D,
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I TR

BRI AR TH LT, A VERETDHI LN
TE 5, MAEETSA VNIV AT AOMBRITSE T
BB DOTHLOT, ETIET AT LD EMIRET:
ETNADPHETE, O EIC L > TREFTED
ZEMHEETHD,

Fig.11 Vector locus of L(jw) at (K, K;j, Kg) = (3, 0.2, 2) .

Fig.12 Output voltage waveform of the potentiometer
at (Kp, Ki, Kd) = (3, 02, 2)

Fig.13 Vector locus of L(jw) at (K, K, Kg) =(3,0.5,0.2) .

Fig.14 Output voltage waveform of the potentiometer
at (Kp, Ki, Kg) = (3, 0.5, 0.2).
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Development of Learning Incorporating *"Off-Campus Training"
— Practice by ""Machine Control I1"" Subject in Department
of Electricity and Control Engineering —
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| Textbook

test / Print for contents
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(2018) 2nd C.H.
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*C.H. : Class Hour
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Fig.1 Frequency of extraction words from theme document

of prior learning before the off-campus training.
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Table 2 Relationship between the original sentence in the document of prior learning and the artificially sentence used extraction

words by morpheme analysis.

JII i

Analogical document obtained through
the extraction word at high appearance
frequency in figure 1.

Original doucuments of the recorded
presentation contents after prior learning.

- TTHEMM A—h [ LY R] AR
- RE#ER) (OR#M] LT0RR0HAE

- TAEffrE oTHAfT I @ xRy = Ftwo 53]
[~ TEAF ] oRE

(12) T It

(01) MeEgss —BM -

(RSS2 kXS

(13) &Fimo> [ TAEH ]
FAL)

(16) TAIRdlr] — T ITVEHR)

DLy R]

RESE LN
—A—hT¢ (D8]
( TloT/Al¥A) %=

[~DEA]

Table 3 Source of extraction words by morpheme analysis.
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words 9 1 1 1 1 1 1 1 1 1IO
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Fig.2 Frequency of extraction words from documents of visit

plans of prior learning before the off-campus training.
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Table4 Combination of verb and noun in extraction words from object paragraph in the report after off-campus training.
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Fig.4 Comparison of extraction words in the theme before with after the off-campus training.
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Fig.1 Internship acceptance company briefing session.
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Table1 Employment states to intern with.

number of | number of
number of | applicant employed applicants | employment

year employed to intern to intern rate rate

with with

(A) (B) (©) (B/A) (C/A)

2017 29 6 3 21% 10%
2018 32 13 9 41% 28%
2019 27 19 12 70% 44%
total 88 38 24 43% 27%
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Table2 Employment states of career counseling participating companies.

number of emp | oyment average number
number of
employed to rate to of employed to
career
number of . career career career
counsel ing . . .
year emp loyed L . counsel ing counsel ing counsel ing
participating articipatin articipatin articipatin
companies p ID g p ‘D g | P .p g
companies companies companies
(A ® (C/N) (C/B)
2017 29 53 14 48% 0.26
2018 32 65 18 56% 0.28
2019 27 67 23 85% 0.34
total 88 90 55 63% 0. 61

Table3 Differencein employed number by participating level to career counseling.

internship acceptance

meeting for companies

company briefing session study
(A ® (A+B) total
attendance | 4 2 1 0 3 2 1 0 6 5 4 3 2 1 0
©
number of
companies 9| 28| 14| 39| 26| 23| 23| 18 6 12| 14| 12| 18| 20 8 90
(D)
number of
employed 14| 18 o 14| 28| 11| 10 6| 13 71 10 9 9 5 2 55
(E)
azz;gfe 1.56 | 0.64 | 0.64 | 0.36 ] 1.08|0.48|0.43|0.33] 217|058 0.71[075]0.50]|025]0.25] 0.61
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Z Z°C B O&GFHEN 3FEMOSIEER DGR & e
DOIXEEEZRVEZSINEER TH LD TH S, [A
FROFH T C/B Of b AFHEIL 3ER DOAFE L 138
%o 2019 LI IIAHI 72T TIX VDS, AL A A
¥L T 28O 6 BIFEE (Table 2 © C/IA @ totd)
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EROCBREEOHIZZ LWVEEICE 5T, Fy
V7 HEBEIIREEMDT-DICKRERIERLD EE X
Ho —HT, ¥ VTHESIMEELVWOEE VI
PAORBIERLEO L LBV LR THD
72, Tl EOEERREMREZILE L TV ED
H5,
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2 E X M
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A B IRE(E LR AR ACTE, 2, 29-33 (2018).
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https://www.recruitcareer.co.jp/news/20180215 02.pdf
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