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Hands-on Education of Classical Control using DC Motor Experimental Device
Driven by SIMULNK

Mitsunobu Kajitani*, Tomokazu Abe*

(Received September 30, 2019)

Abstract

It is difficult to have enough time for explaining the PI control in the control engineering lecture of only half year

term. Because it takes a lot of time to explain about the fundamental matters which is Laplace transform, transfer function

and so on. Therefore, the most of students have not understood the way how to use the PI control in practice. Incidentally,

in my experience the many of new employees also had not understand the calibration method and problem of PI control.

As a countermeasure against the above, we introduced the hands-on experiment into the curriculum, which is using

the DC motor experiment equipment driven by SIMULINK.

Keywords: classical control, hands-on Education, SIMULINK, DC Motor
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Three Hypotheses on the Generation Mechanisms of Ultrasonic Atomization and
Comparative Analysis based on Canonical Theory

Hiroshi Matsuura*, Keizou Mukoyama*, Kazuo Koushima*, and Kanemitsu Fukaya*

(Received September 30, 2019)

Abstract

The generation mechanisms of atomization are a historical issue that has not been fully elucidated for nearly

100 years. Three hypotheses are known: surface wave theory, cavitation theory, and boiling theory. In this study, the

atomization experiments were performed using a high frequency of 13W with 2.5MHz and various important results were

obtained such as formation of a characteristic three-dimensional (3-D) geometry water column and eruption of atomized

mists from the column. These results were analyzed based on Canonical theory coupled with the new definition of work

function of atomization to clarify the mechanisms of atomization. Based on this analysis, while atomization progressed

and the mass of water on the transducer decreased, the experiment result that the height of the water column increased and

atomization became intense could be clearly explained without approximation. The analysis also interpreted the experiment

results as follows. As the mass of water on the transducer decreased due to the progress of atomization, the velocity of

the longitudinal water oscillation increased, and atomization was initiated when the kinetic energy of the water oscillation

exceeded the surface energy.

go00o0ooOOoOoOoOoooOoOoOoOoOoOooOoOoOoooOoOoOooOon
Keywords: Ultrasonic atomization, Atomization mechanisms, Canonical theory, Comparative analysis
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Abstract

We introduce a method to recognize user’s movement in front of the spoken dialog system for its autonomous

actions. Usual spoken dialog systems just wait for users’ utterance. However, if they can talk to users more friendly, users

may speak to the systems more happily. In this paper, we specifically consider to detect the four kind of movement patterns

that include user’s approaching, receding, passing, and stopping. A Kinect sensor developed by Microsoft corp. can be used

to obtain user’s position and distance from Kinect sensor’s position. We use the velocity to recognize whether a user is

moving, or stopping, and the direction of velocity to find whether a user is approaching, or receding. Experimental results

show that the F-measure, about 80 to 90% was obtained for detecting of approaching, receding, and passing.

O00000000D0D0O000OKInectsensor D000 O0O0O00OO0OO
Keywords: spoken dialog system, Kinect sensor, motion recognition, walking direction recognition
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A New Method of Calculation of Probability Density Function for Random Variable
in Mathematical StatisticsII
—~Case of Size of Sample Large Enough—

Yoshinori Takahashi*
(Received September 30, 2019)

Abstract

We apply Dirac’s § function, its integral representation and the method of integration by substitution to
mathematical statistics. It is convenient to use Dirac’s § function for calculations of the probability density functions
of appropriately transformed random variables from others. The probability density functions of y°, t-distribution,
F-distribution, central limit theorem of sample mean and sample correlation coefficient distribution, which are necessarily
used in the test and estimate, are calculated by the new method of calculation using Dirac’s d function in the case of size of
sample large enough. Here, the formula of limit of sequence representing the definition of Napier number (e=2,71828...)
is also used. It is easy to show that these probability density functions converge on the normal distribution if the random
variables are transformed appropriately from others. The normal distribution is very useful for the numerical analysis of the
test and estimate of parameters.
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HatFOFEHINE =2 H > T, =2 I IFFBHEF L EDN S D DT, KEDT — X5 b 1H1H,
B EEHERE, MBI L L o B BOBE XN EMEIC X > TTF — 2 Do E % U
BLEZVT LR, B 7°M 277 72 EDRTHRNICT — 2 DR ERTIDOTH Y,
fho —D I3 (HEMHERT L [FFEE) L 5bnddboT, HEFHE Z O/ TH B AR
LI FEZIC ST, EANPLELZT -2 %fHioT, ZOWRICH ZENEZFEOT 257 2
— 2 (FEE ) ZHE (test) L7720, H#E (estimate) L7220 T25bDTH5.

SRt o T, KBEDT — 2 2o I N2 Bl cHICER T 3 7210 TH - THIR
DR - R ZITH T L ITIFRWICEZD2, ST LIABEERRILLIEIFT ARV, — O
atix, MEROMEZEAL, WMERABICH L CIIMEREEBEZEZFHAT I Lickd.
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¥omfiatix, B, A ARSI T OIEHABKAIRY, BHEEZFNOTETHS, *
72, REICECTREHELEMNE R LIt T, HELTSo KB 720 i b BIRHE 72
FHEABEBT L REMHEER>T WS, SHTIE, avva—Z%2 o TEATF— 25 5 f#
ICHEHIIIRE LHEEATE 2 X9 ICdb o T3, LA L, EAF—20HR TR L LT
avva—2Y 7 baFIAT 2T CRL, HEHERZIEL K1k 72910 b A 7z 2 BEmT AR
ICEES K b D DI ITRYITH B,

DA ogm ) (Mg, @ 1 & 3%) <, BUMEAL 3R WORT ¥ TEMT 574 7
v 707N ZEE 8(x) (Dirac’s 6 function) DFEARWEE ZFIH T2 2 &ic Xk - T, BOEKED
DIRE & HEE CHI L 7n 2 HERFERIE OB 2 il A 7. (ERTOZEEIUC X 5 oItk
O BB & BRIy O FIE72 U CHERF IR EDR TE 2 Z L R TH 5. Y ik
SFESEZRINIL, Z OMEREEREBII MBS CERTE 2L W) bDTH L. Sk
BRI D ERFREBE, B2, BB, x2 (WA 28) =0, x (BA4) —5,
¢ =, F—50Ah, SEAMHBGREO i ZEH L., AT 20 OMECHELIT) L &, {#
DN DR IFERER L LRI 0T, ZNPMEONRE k2 EMOMEEICL >TED X
5 RMERBEEBIBIC R 2 DR E D, Lz ->THhY, RERIICHR L TZ oMo % KE L
THELEPEETH L. WO TEO D b IEMD N, B ORERO G RbRT Y
VAT A RHEMERET 5, Lo rBEATHL. ] TRE L OFEoFICHNTL 1
Bl b oRHEN (EHAEN) 20E L, SRR OMREEERBME IR L 2. K
BWThH, BELHEDEMICE S E CICLE RS EMERE B OMREERM O VW TOERICH
BT A, WE & HEEICO W TOERBGHE OHmATIIZ LXoTRHIN TV IO TERI N
LD 5.

ZZC, i I CHIAL 7 6 B o EE 2 R HICEAR L Tk <. §B%IE, JTThizET
YHEGOTTTF 4 7 v 2 (P.A. M. Dirac, 1902~1984, %) I X > THEA X h,

J2 80 de=1 x#0 Tl §x) =0. (1)

ICX o TERI NS HEEETH 3.

BEEIICiE 8(x) 2L T8, COZOOWHBMFIEL, Mid % RKICH T 2 B
BB REE L 2wy, BoidEs o o &b icfliSR o icsw»THEO X 5 I1Ic LTff
STHIELWHFREZGZ 22030 hroTwab, 2F D, 8(x) FEARICIES 2895 L 5 5 (L&D
FT, 2o &I (generalized function) LIEIENZFATATH 5. 6 PR T Ic R
W2 B3RO0 RIBEINT W22, §(x) % ERIICE G IED R B 729D 1T LRI il i 7n RI %
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S(x) = ell,r& {2—8, x| < e}U {0; |x| > €} (2)
CkoTHEZ2., 8(x) 3EROPDOEELEEZ b DA, ARWFFEICH T

b
fé‘(x—c)dx:l (a <c<b), (3)
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27)
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0 0 Y/n | o5 (M Z (n)
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1“(2)1“(7) (1+2¢) 2
DRRICEIR I N, ChEZHBE (m n) © F-ofitF\v, SEUCBET 2 BoE -CfEE I v
bid. 4, ZHPHWME (m, n) OF—0MICHES L&, mZ (m:—iE, n—o) OMEEEE
B f(0) kD5, TIcRER nicxi LT

(D) w2

1 n-2 _t (31)

ALY, HHE mOy2—0AIcgis 3 e nnhrot. 22T, A (6) LA v~=BEEIcZ £
S RAZADY  [plin/Ne= R s ARV

(4). PORRRER
FERIEB Xy, Xy, o, Xy DI CRI—ONH 22D DL T 5. 2 OIS LS IEHSH T

HHMFEFRL, ZoFMICH LT, FHEE EX)=p B VX)) =02 LBFEETDEHDL
T35, ZoLE, tICKER I LT, MEREE (X - ,u)/\/_ DHERFEBA KD 5. T

ZT, X=3L X;/n FERTVETH .
%d, WEELE X0t L T2 om0 RrERE E

o(X;t) = fei’“f(x) dx (32)
WEoTEET S, 22T, f()IF, MERLE XOMRELEMTH 5.

WERIER (X — 1) /S WK H B
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9(®) ZIZIZIZ(S( _H>ﬁD(Xi)dXi
L Lol B oo
=%f_c:odkeiktj::£ f n2ls 1/(557 u)l_[D(X )dX;

n
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- i=1

Vno (33)
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izl(p i W \/E ~ m = e
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5T LDhrhoT.

(5). BEAHBERE D31
2B XY (i=12,,n) BHoT, —HWDOE (X, Y1), (X, Vo) WEEVICHNZT, &5
X; V) D TEBGEMRICHED &3 5. “ABUEROIX, % OB ERE

1 1 XN\ XY~y (V= iy
(x,y) = ———————exp| — ( ) -2 + (38)
fly 210,01 — p? P 2(1-p?) Oy p Oy oy oy

-1<p<1, oa,>0, ay>0,
CEoTHEZOND, TIT, Uy ky; 0% 0% pld, ZhEh, WERZEX, Y ORI & REY
B, BLO, FHHBERE ZRT. 2] X, Y, OZFNTNOERYE X,V 1

1w _ 1w
X=—in, Y=—2Yi (39)
n. n.

THz b, AN S, 5,2 L EAKSHEL S, 1
SE=) X=X S =) 0-V?2 S,=) X-XY-1), (40)
2 2 2
Tz LM%, CoLE, EAHBERRO%IRIL

' (41)

TH 2. S5%S,% Sy DEIFIOHLERIE F(S,%S,% Sey) &, 74 ¥ % —1 (J.Wishart) 7 @
DDA HRKD L LB TE,

1 (52 Sey |, Sy’
=4 exp| — s (25 - 202+
1 (578" —Sy") ° p( 20-p9 <“x2 P00y " 0y (42)

) = on1 n—1 _ _
’ 2 (axzayZ(l — pz))T r (nTl) r (nTZ)

F(5:%5,% Sy
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(5:%5,% Sxy)- (43)

9 = [ d(s) [ a(s,?) [ d(s)5 r—ﬁ
0 0 —oo
X (43) OEWEZHHT 2. £, WO (X, 1), (Xn, Vo) PBHoT, ZROIEHWIC

A2 C, &5 (X, V) 2330 (38) D 2ABMIEMAOMAICHE>Tnwd & Lk &, MEREHLELTD

(

'ElHll

i Sxy/< ) DEBUEN T r (5 & 5 mlERERD 57 HATH 5. o BlMkH

MwazztickoT, 20X EMARMEFZHHICHE I LA TE L. ZD5A,
Sx5 85,5 Sy 1 TEBUX Y (i=12,,m) KXo TH (39 &R (40) Ic Ko TEEIND
MatETH o T, 2N b DRI OMERZEL LK (42) THAZLNLTWVELWVWH L TH S,

i 1< (43) oFFf ARG LR, LY, HEHOLAEZ 6N THWEDTI Z Tl
RERd.

rl>1D0& %, g()=0.
Irl<1o & %,

n-4 o

(1- pz) 2 (1—r2) 2 (2pr)Y (n—1+v>2
var () (f) = |

gr) = (44)

A (44) X, 71427 & (S.S.Wilks) 7 OFFFEAER L 8T %2, ERMBCTRINLHBD TH
MrRchd, —J7, 74 v v — (RA.Fisher) 7 135lfigE T

5 5 x"~2 dx
0 ="a-pTa-m'T [ (45)
120 T a - & (46)
o (coshz—pr)yn-1
IR SR = S = S ( sTl(- pr))
_n(n—3)!(1 P T - d(pr)" 2\ VT = (pr)? (47)

R L7, 22T, R (45) I W TEBE x =1/coshz #1775 T &I X > TESICK (46)
ZEMTrzenTEL. X A7) 13 (46) OB A FET L MR TH Y. SHRIEEAER 3 IC
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RLTHEL., A2 20K (44) 74 vy vy —0R (45) & DRFEHOFEIHIZEHC 1 ICR X
ncTtns

FHEBIRE p=0 &\ S IRIEGHOBE S EEHIT 5. p=0 DL ¥, K (44) ORI
v=0 DHEEZEREIT NI DT,

r(";])(1—rﬂ$?

g(r)= —2 <48)
var (57)
ot X (41) TEHRESNDE R #HWT, itE
RvVn —2 (49)
V1—R?
DWEREREBB f(t) #KD 2 &, LT ITRINTVE X
(t>—f16<t NE2> (")d ‘fl6<t N—L_Z)F(n_ Ha-rE
f@) = 9 T )9 = | T2 Va(nzz)
r(5)
= n—1 (50)

w/71(71—2)1"(7152) (1 +nt_22) ’

TH5, 2hniE, X 28) oo H»B I CHBHEN—2D t —AHTHY, TOHEEICK-T,
FHHBARE p=0 & W) RIS, BE n—2D t —DHIC X > THRIERITI T LR TE 3,
Iolc, r—aficEAL ki, X (50) DFEEHRIZTICKE 2 nicx LT, FERHEIERA

ICHED 2B 5.

I, WG AR S Wiz B, p OXBHEESME L 72 5 D TZ DIIEICOWTHHAT 2.
p#0 DEE, EAMHBIRE O LR % EREEL, X (44) — A7) KXo TRaInd k5
ICEO 2 DORADPRIN, NS EHCBUEFTRIC X 24082 H Y, 20 F FEH T 2 ICiEAM
ETH5. LoLl, TICRER LT, EARMHBEREOKE DS VIEUX 2RI hTs
D, I, 74y ¥r—0Dz %
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1-—
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z =tanh™lr = —log (51)
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Optimization Problem for Introduction of Machine Learning
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Abstract

In this manuscript, we show the basic of optimization problem for machine learning. “Learning” in machine

learning is only optimizing parameters. However, if we learn optimization problem, the area we should learn is too wide to

learn easily. Thus, this manuscript explains basic of the optimization problem which needs to learn machine learning. This

manuscript may help readers learn basic of machine learning and use algorithm of machine learning not as a black box.
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Study on a Library Software Makes XML Data Processing Easy (Part 4)
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Abstract

This study describes some improvements on the Extensible Markup Language (XML) document-creation

software previously developed using Perl that has been now ported to Python and support attributes. XML is a widely

used international-standard language for encoding electronic data. It is flexible and extensible. Currently, XML is mainly

utilized for (between-organizations) data exchange and (intra-organization) data processing. It is not often utilized for end-

user computing in offices. Therefore, by limiting the XML document to tabular data as explained in our conducted study,

even beginners can easily manipulate and become convenient with XML by Comma Separated Values (CSV) files. A data-

processing library was implemented in Perl. Moreover, Python has presently become a popular programming language for

beginners. Therefore, to make this library available to numerous people, the software was ported to Python and replaced
with the CSV file that created the original data in an Excel file. Support for attributes was included by considering the

format for handling attributes. Furthermore, as a result of the software implementation and evaluation, XML documents

could be created on a personal computer at a speed of 150 Kbytes / sec.

OO0000OXMLOOOOOExeelOOOCSVOOOOODODOOODOOOODODODOODOOOODOO
KeywordsJ XML document creation, Excel file[] CSV file, attributes, End User Computing
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