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Development of Al Technology for Machine

Automation Controller (1)

Anomaly Detection Method for Manufacturing Equipment by
Utilizing Machine Data

Tsuruta Kosuke, Minemoto Toshifumi and Hirohashi Yuki

The equipment maintenance and production management for manufacturing, which have been dependent on
experience and knowledge of workers, are being improved by Al, 10T, and big data. It is necessary to collect and
analyze high-time resolution data that is sufficient to describe the condition of the manufacturing equipment in
order to automate maintenance tasks similar to experts. In this paper, we propose an anomaly detection method
by utilizing machine data which can be acquired from industrial controllers installed in production lines. In
addition, we show that a controller with the proposed method, which is installed in an automatic packaging

machine, can detect anomalies in real time.
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Development of Al Technology for Machine

Automation Controller (2)

The Insight Gained Through Implementation of Anomaly
Detection Als to the Machine Controller.

Yasuaki Abe, Yuhki Ueyama, Nobuyuki Sakatani, Takashi Fujii

Recently, activities of productivity improvement have been attempted at production sites with predictive
approaches. Cloud-based machine monitoring systems were once introduced but were not prevailing due to cost
and others. As a countermeasure, it has been proposed to install an anomaly monitoring Al in the machine
controller so as to introduce the feature to the production site at low cost. However, it is difficult to select an Al
suitable for controller in implementation from various ones. Furthermore, it is difficult to implement the Al so as
not to affect the machine control.

Therefore, the authors achieved to develop "Anomaly Detection Al equipped Machine Controller Prototype".
This controller makes it possible to coexist with machine control process and Al process without interfering each
other. In order to achieve that, they selected candidate Al programs from the anomaly detection Al programs and
utilized task priority management and task scheduling functions of the machine controller.
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ILO integrated control technology

Control technology contributing to innovation in manufacturing

Masaki Namie

To solve various control problems in the manufacturing process, Omron pursues advanced integrated control
technology of ILO (Input-Logic-Output) . In addition to providing ILO devices capable of high-speed and high-
precision measurement and control, we also provide libraries of control applications based on control theory and
cooperative operation of ILO devices.

In this paper, as an example of application of control theory, we report the outline and effect of the position
control method realizing high accuracy command following performance by MPC (Model Predictive Control) .
With the circular continuous trajectory control by X-Y stage, the operation speed of about 4 times that of the
conventional control method has become possible for achieving the same locus precision. It has a function to
automatically create a control target model, and it has features to be easily used as well. In addition, as an
example of cooperative operation of ILO devices, we give an outline of high speed alignment by visual feedback
control and an example of effect. In this method, the position of the object is aligned while repeating the position
measurement by image sensors without stopping the workpiece, and compared with the conventional method in
which the image is taken after the work is stopped, the alignment time with the target accuracy of = 1 um could
be shortened to about 1/4. It also has the feature of being robust to the deviation of the calibration parameters of
the coordinate transformation of the image system and the mechanical system.
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Sensor Technology to Realize Continuous

Blood Pressure Monitoring

Development and Practical Application of
High-precision Multi-element MEMS Pressure Sensor

Yuki Kato (Nakagawa) and Tsuyoshi Hamaguchi

Omron Healthcare Co. Ltd. is developing new technology to enable beat-by-beat blood pressure monitoring.
The conventional oscillometric equipment was unable to measure blood pressure continuously and detect rapid
blood pressure changes. Therefore, the prediction of cerebral and cardiovascular disease risks is expected to
improve from the development of beat-by-beat blood pressure monitoring. The tonometry method is the beat-by-
beat blood pressure measurement technology by which the pressure sensor is held to the skin directly.
Accordingly, the pressure sensor must be sealed within potting resin to improve vibrational resistance. However,
the sensor characteristics and the production yield were being deteriorated by the stress from the potting resin.
To counter this, the authors developed a new MEMS pressure sensor consisting of 46 sensing elements with ASIC.
Moreover, new packaging and assembly methods were developed to preserve the highest precision of the
characteristics of 46 pressure sensor elements and improve their production yield.
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Driver Status Monitoring System

in Autonomous Driving Era

Driver Status Estimation with Time-series Deep Learning
Tadashi Hyuga, Koichi Kinoshita, Kenta Nishiyuki and Yuki Hasegawa

We propose a novel driver’s status estimation system based on driver’s behavior in autonomous driving scene.
In future years, drivers are expected to be responsible for driving and monitoring the surrounding environment
even in autonomous driving. To monitor the driver status is very important to ensure that he/she stays proper
condition during driving. We define new criteria to measure the adequateness level of the driver during
autonomous driving, and realize real-time driver status monitoring based on the criteria. It will contribute to
decrease the risk of traffic accidents.

To measure driver’s status precisely, we utilize two features: 1st one is driver’s facial information, i.e. face
direction, gaze direction and eye open-close level, and 2nd one is driver’s behavior taken by image sequence.
These features are concatenated and fed into a pre-trained recurrent neural network. By using the state-of-the-art
neural network technology, the driver's status can be estimated with high accuracy.
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About the pulse rate estimate technique from a microwave sensor

In late years accidents due to the health condition of the driver are increasing. The precaution is required all

Therefore we developed the in-vehicle pulse sensor using the microwave sensor. We installed this pulse sensor
in the driver's seat and succeeded in even a big state of the disturbance while driving allowing you to estimate

We speak effective signal processing algorithm to maintain measurement accuracy as an in-vehicle pulse sensor
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Parking Sensor based on geomagnetic

variations of vehicle unique

Algorithm based on unique geomagnetic variations
Kotaro Yoshino, Makoto Watanabe and Shohei Kanda

In this paper, we discuss about vehicle detection technique for the Parking Sensor. Previous technique like
electromagnetic induction loop coil, Ultrasonic sensor and Image processing has a problem such as restriction on
installation conditions, and taking time for installation.

Our sensor made it possible to solve these problems using geomagnetic sensor. We developed wireless sensor
with low power design method, and original algorithm for high accuracy. This algorithm uses a features that
vehicle's engine has a large effect on magnetic field, and uses a subsequent magnetic field variation. In result of
experiment that tested 615 vehicles, we could get 100% accuracy.

It is possible to provide information on space availability in a parking lot. In additional, this sensor will be able
to provide new value on autonomous driving or shared service.
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A Compensator that Negate the Influence of

Grid Impedance based on Frequency Sweep

Estimation Technique

Yuhki Kamatani, Takeo Nishikawa, Toshiyuki Zaitsu and Takeshi Uematsu.

In order to reduce the volume and cost of the PCS (Power Conditioning System) , miniaturization of AC
reactors (ACL) of inverters has been studied. If the ACL impedance value becomes smaller than the Grid-
impedance between PCS and Grid, it is pointed out that a controllability of PCS has a risk of unstable. However,
trying to improve the stability of control design, there will be a concern that the CPU calculation amount will
increase. In this paper, we propose a control method that PCS itself estimates Grid-impedance with a small
amount of calculation, and set optimal control parameters as well. This control system is able to secure the
stability according to the Grid-impedance after PCS installation, and further achieve a miniaturization of the
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ACL. As a result, it can contribute to downsizing and low cost of the entire PCS.

INTV5, IERFAETRI RV —I3EAa R F23%0»
ZEDYRDYT IS o T s, BHERBOENEK -
NI X > THEA I R MEFASER, W RD)ED> T
%, Rttt 2% EHT 570123, SB35 50—
a2 MU k> THAEARZ 2L X —DE LIERHI KD 5
ns,

1.2 PCSOEEIERE Utk TIXHAETRI 2L X —
ELTABEFEBICEH L, PCS (Power Conditioning
System) Z &L Tw3, PCS &3, KiFEMIC X >
THBEBINLBERZ RV —2RMENE s ATV
AL, MR T 2EETH L, KLITKE
FEHPCSDAMBLZE R T,



KPK-A40
T g
280mm .
-
_— | |
I- 460mm -‘ (== 155mm =
KPK-ASB5
e
280mm r- I
- — | |
- 550mm - =~ 171mm -i
BE1 PCSO4#ER

Grig-Cannect
Controller Controller :
i, Feedback Feedback ; A

E2 PCSHirEEX

KB it % Baie L 7- PCSHEIEIX % X212 7R §, PCS I
BoODC/DCavNN—F LBBRDA v N—=F EnH2DD
BNEWER TR I N T WS, BIBIZKBGERD S D AN
|/ % i K8 7718 fE §l # (Maximum Power Point
Tracking Control) 12 & > THICRKE T & %2 & 5 HlH
LT, BERDA v =20k DAL, BEDA Vv N—F 1
BB N ZZmE N ICEH L, RFELRHME (Grid-
Connect Control) 12Xk D, REOEEIENEL 2055 &
1% FHHEICE DAL,

I OENEWERZ KT 2RO I B, 2R - &
iz Lo2EEB% OB Y 77 FLVTHD, FRHIA v 3—
FDLC7 4 VT ICHVWSENEACY 77 Fv (BT
ACL) Z/NU{L3 2 Z Lix, PCSEfEp/NE - o—a
BIco%d %,

Lo L5 ACL2V/ NS (%% &, ACL, LC7 4 V%
¥ v o8v ¥ (LUTFACC), # L CR#-PCS o EAE A FE
DA VE=F VR (REAVE—FVR) DUT IR
By (MR Lz) oBEFRMLIRIC & ) RFHERHIES AL E
IZha 2 &) HEDH B, ZOERMLRIZACLA v 52
&V AEITN L CTLz R EL U 5132 &£, IR

NI —avF 4 v aFrCBIEREA VE—F Y 2OBE LRI HHTHIEH X 0 B3

BEL . RS A V3R EL 2B, Lzt a/hE vk
PR N 7 A i Y e O S v = R A O = R A o)
vy, —J, Lz K E W EALHPY180 deg DL k(A5 T
2 B CHIRIC K D 7 A v EINT 2720, A4 v
vV UARE BV LEERE LRI SR T, ki h
PRALCHEINS Lzl L CHoREHRACLA v
&y v AMERBEL T, ACLO/NAL IR
INT7,

1.3 ZRITHMEEFR/BYOGMBOT ACLEZ/NHLL &
2700k LT, #lfllY 7 bz 7 CHIRZ I X 9
LHENEZ 6N 5,

FATIIIED 9 & BffiA v € — % v 2 2w TREN %
MELRT 2 Fik e LT, SCH2-9 IFHoo Il 2. LQG
(Linear-Quadratic-Gaussian) 2 v rtue—5 &t w-okn
N MHE A G I Tws, LaL, CPU
DB ARMDID 2 ) KRE WD PCSIZ & > TIFEMANT
720,

HeE L 7 R4 v E— 8 v R & iLchlflds 2 %3 5 F
EOIREIN T, SCRD ZE#ME B AEEICEAL,
RIFAEZ b LicA v E—F v AHOHEDHEE Z 7 A4 5,
L2 L. ZOFETEBER Lo IERAMIE
SOGI (Second Order Generalized Integrators) # #3%%
FHET Z0IDH 5, SCHRS TIEER) - EIE N2 LB X
HRBEOMNEBEEEF XL YA v E—F v 22 HEE T 5Tk
DRREINTVDE, LaL, G5 - EE 2 M7 L
1E9 % 72 » ORIHRERINECH b, HE AR RS
LV ERVH B,

KL TR, A v E—FV 2DWERITHEHE L, I
I ACLTHRE & 7% 2 FikznT, i3
BB LEHECHEBEL LHEERICL 2R MDA v E—
F v AWM RIS, FoE R EER ST XA =5 I T 2
7o, REGIIC X > TREZRHA v E—F v RITH L
THE I NS Lz KIETRENT 2 022\, 20720,
X645 ACLO/NELE EHTE 5,

2R TIIIERDHIHRHEE 2 1T - R DR A € —
T ADWEERE R R T, BIETIRRMA v E—F v
A DHEESTIE L BRI R Z R T, HA4ETIEY T 2
L— a VORRICE > TREFEOEMEZ T T, F5
BICTRMILDE LDEBRS,

2. ZRERFENDRRA E—H 2 ADE

21 RHEERFNHOBE A > N— 5 ORHERHIM
DEMMEERBITRY, AER G, SR A (PCC:
Point of Common Coupling) DZFiEEAA & [FH] L 7%
EifEaEZ BT 2 EERE L. BHERZ SIS
ZERHESE . 4 v AN— Y EB, RHA v E—F R,
RIRBITE D 5 72 B HBRR TR S T3, FlfHRIE
PWMEE dutyific k b 4 v N—y BHELEBEL, B
EmzfilEd 5,

(55) 55



OMRON TECHNICS Vol.50 No.1 (i#i# 161-%5) 2018

oo HEHE
4 ACL BRA =5
DEITRT AT HIU o SEIR A £ 2 i
A :
1
BARS f ! cc |
= T 1
iy T :
! '
(' Pyt 1 Wi -‘E FERE: v, »
[mEeu ][ mzse [ w=meiy | mEeiu ]
Vdc ity Tout Vpee L .
e 1]
= s
i +y"
| il'Ff E

E3 REERHE AT LERK

22 A =S ZAPBERITERNBTRE

R HIHFR 02 B % Matlab/Simulink ETEMET 5
7olz, flER EHIENREE T UL 7z, KAlcE TV
L NERGER 70y 78K %E2 R T, K5I ERGIH

RGN — PRI 2 R T, &EHFDRITA—F 13
RIDFEHTH 5,

KSICHEFR TR EN TS Y7 713 Lz =46 nH, Rz =38 m
QIZBT 2 —R{ZEHEZ R T, HHROLEZLIL T A v
R ENERGE O o THHEI S L2, 74 Y REHINAEDS
180 deg bl 7zl TOMAMMETH %, Lz F57IC/NE
WOTHIRYE — 7 3R (PWM* v U 7 RO
) KD EOEEEICREET 20, BEEERER) 2L
X7, ZOBFITIET A VRH5.49 dB, MAHARIEA2 deg
Lo TBYWLETH S, FaIEIZ] kHZzZ2 B2 TH

D, FHABEL D FaEdREEL o Th 2 EEZ D,

M5t TR E N T w3 F 5 713 Lz=460 nH
Rz=380 m QD ZEMpTO—RIZEMREE R T, LzKE
(e Z ETHIRSDF v ) 7B L DKL ot/
&, 3 kHz HE ¢ R BI S N 5, (7HH23-180 deg

DUT DT A IS Z > TE D AL E L 7 5,

A VRMIE-7.98 dB, MiHARK X -21.5 deg TH - 7z,
% PIFIHO A TYEEEATI &, WIHRIRZ S X &7
R s, BRSNS EA L, BOEEREA, &
PRGN 2 W T2 LB TERL BB AN H B,

bei kg TN S

B4 EBHRHMEROTOVIRE

56 (56)

- ,ifeds THagres ¥ S
| Lz = #uH
i | Lr = A60uH, |
-
%}
8w <
§ ol — 1
= A - eRdR = 3
" P 2k 1 5.49dB
sl
w0
1= e —
a4
5'..:.11 ~cn: e e -
=
A |
g KR 1 96.3dag T
L ]
i (R : -21.5deg
¥ e L UL WD i ) 1w it
" i =4 g

Freguassy (Hz)

E5 EREI#HRO—IRERBMA—NER (Lz=46uH, 460uH)

®1 —KERBEERED/NTA—L

Z1$No. ‘ 1 ‘ P
it 202 Vrms | 202 Vrms
it B HE JH A 60 Hz 60 Hz
RfiA = RIBEB L, 46 pH 460 uH
FA =TV RIS R, 38 mQ 380 mQ
ACY 72 b 720 uH 720 pH
ACF v 8% 12 uH 12 uH
PWM=X x U 7 J& L 10 kHz 10 kHz
PIflfHE: P71 v 6.48 6.48
PIfIfHIZ: 74~ 454.4 454.4

3. HliEmERORE

31 A E—FAWEFE  HIMH RO ZAM R
BE6ICRT, K6EgddT 2N TIXACLDOA v ¥ 7%
VAEERL, ACCOF ¥ Ry ¥ v A% CEEILT S, R
A E=F Vv RICBOTIR LB EENTH 5 EIREL.
RAZEWET 2,

617§ RiR %EV'CC 3R (1) tkshs,

an V 1
Jer jwrly | jow,C

pce 1+ 1 ) 1 (1)
w‘rL ]w‘r z jwrc

A (1) I8BVT, Vo DAME & 7 2 DI,

o—1+( t Lt ) ! )
ol japl,) jorC
T LEETHD, ZDOLE, LzIF
L
©)

Ly=——————
z L><C><(21rf)2 -1

Lf:ﬁ%%’i’mj‘o



’ _r H-bridge
Va ‘[ Inverter

E6 HIEER HFMEEET IV

-

4
z |
=
Eis |
Ea |
B
\
2z \
Tus
]
i1
a
04
—
3 —
] 00 1000 IS 2000 IS0 3000
Resosance Fregquencile)

7 L fBvs. FIREKE

KX ) WRINALEBD I BLLCIFHFRFENRET %
EHTHZ2DOTHHTH S, 2D, il 5D THIR
AL EHEE L, X (B) D FITRAT IR, REIDS
TA—YLEWETZ MR E 5, BRGIHEHZD

HlEIMEFSAELZEAT B & vpee 12 (1) 2RI
TINEWBN S, MEFSHNILDO PR E AL — 7 38T
Vo IR E T MR RR T 2 L TR IEHEETRETH S,

7, SHEA v N=F DI 74 NI BLCT 4 VY
D% RTH, LCL7 4 V&7 DBATH ERRICL 2 EH
W ThHs, X 3) »oHFoNBHERIFILCL7 4 VT F
MMDACLA v 50 & v ALzt L.OME X 570, BE
MO L% 2 & CRIMKICL ZEBTE 3,

32 BEVATLOBRETNIYZXL RET LY
AT LR ZK8ITR Y, ZHUIKBITAR L I
AV E=F UV AREILE A v E—F v RIS & 7
HUIDBEZAAL vy FE2ZEBMLICBDERS, BMSN/A
v E—F v ZHEETRO NI % K92 R T,

4 v E—F v AHEEFIEIC DWW TR 2, PCS DR
ZEES Y, RMEELERLEBEEZHNIT S, T ORE
PCS23H1 19 2 EIRIZ0TRAIC R L M L 72 EBESH
HENB, XKic, KIDNELEBEHERIBICES I N 35t
BLRE B foweep \CHIHIUE foweep min ZUAT 5, ZHUTE D,
EBAMELAEREE & 0 AAEE S DR St WY D 2
% ONIZT % 2 & TIRAMEIAELESDEE L Veee 124
GLEEDEET 5, ZOR, SLPEE L 7 Veeee DIRA
B Vpee_max L BIFEH /T L T 3 fiweep 2 FH & L TELE
IR L. ML faep ZMAZATHEF TS, %
NELFIBE B DS TR KAH foweep_max (272 5 FTHEDIE T,

RBRICHERRY) » B A58 % OFF I L, AELEE 2151k X
25, FEL 7% Ve _max D) bIRKNEEZ &7l LD
720, ZDRD foweep 2 PIRMWBH fo £ T 5, TOIIRM
Wk fe X (3) DFIZRATIIERBIA v E—F v 2%
BB ENTE S,

AT —a v T4 Y aFreBTEREA Y E— X ROFBE LT BT HIEL X OBRFE

AA — THIPATH % fomin, £ max 1FFEFTH DL, C DEZ IR
ELIEDE, #iE LWL OfAZEETIUER 3) %
w2 ETRETE S,

—HOBEEEZ 70 —F v — ML bDZXI0ITRT,

DI w25 MO s SHEI : 7
<
|
|

I T A I MM] @8 |[ ®mcos | ®feoo

Vz'_c; . dury Tout Voce

A 4k 'l.-.n. J A = AT d-l-'

{ -...'

i l-lll-ﬂlul‘

i + X

i wa_d

i = "“ T - Vo ARAR
{

H
i

1ref :
H wﬂ.fu:zf F 1
i j

E8 REIRTLERE

sin(ZHE,mp 1) ) [;'weep
| FHELE B A I

PIERIE AL

A =4 AT \
\IJ """"""""""""" > '_""I"'.E
i MEan: g7 '
i FERED L !
1 ]
. i
HHRF
i e .
SHaFER | i
i i
: |
1 ]
i }

B9 A E—-4 RHEH

FLESIZPY, R E 1
A L i—5  FHR) “Egﬁ-‘?ﬁ

FHELRERENERH T S R
sweep

ATHIHE Livvecp min \ZHOET 5

MR R 2 o T EL.,
AEEEHACERI LS

P RERE A

[/;)(L max f;w el fu f;

B L eep Ve mar® YT T e
HCLTRET S 2

Loweep * Livveep max

HREEIS A 2 o FEOFFL
HEEREMFE

IRERIC{ETF S U F — 3 Voce maxify
BAAE T e B,
HEMER LTS

HARRERE A o — 5 L 2NN
Fd LA =¥ 2EERD

A = L 2 A RIS
HERALIISA—SETETS

B0 -5 RBES—>R

(67 57



OMRON TECHNICS Vol.50 No.1 (i#i# 161-%5) 2018

3.3 WEBOME MEINLRHA v E—FVADS
HlitE g 2 it 5, OO TR € 7L 2 LIS EIR D
yﬁ%f&ﬁfl‘cuneﬂt%*&)% kiﬁ (4) @Ck 5 L:tf%o

~ =

+

C
freurrent = T ©))

Nhl -

DR & VIG7 freurens AL EEFZ % 5] e 2§ HR
TFAVEMPRET 2 L0b2 5%, LoT, ZOWHD
74 v IS 2R Gaaa(s) ZIBINELET 5, MHERR
DisER#E R (5) 1T d, ZHUXREDORIEERH DT
AVEBERTIEE/vF 74V TH5,

s? + (2nfy)?
Gaaa(s) = s2 4 2mf,&s +f(21'tfs)2

5)

4. ¥Tab—2a ER

RfiA v E—=F Vv ARHET 3 7L 3 X L% Matlab/
Simulink E CEEL, ZORBEZHNET 2L
Simscape THEME L Mg I 2L —% LilAadbETA
YE=F U ARERT oI, FfA Y E—F v AL B
K ORAIFRIDEM 2% R — 212, 1%, 4f%F, 8fFic
L7735t cHE#fT o7, 32— a vy ofii%zX11
AT, &M CEMIGEHEEEIF SN Tw 5,

L, TR
%rsm
:
= DA
= 2000
T8 B |
S0 —
1% 48 afs
Lz=460uH Lz=1840uH Le=3680uH
Rz=380m& Rz=1520mE Re=3040mE2
® Rl [uH] 460 1840 SR80
m it EiEuH] 4626 1958 as14

BE11 A23aL—Ya> ETOLAETERR

Rz, WESIN/A v E—F v A% TLICHIER O %
TR ENRET 20 E ) 2P OT, LEXIY
ClERIEMHEIDS D% H WV, & (5) 12 L:=460 pH
R:=380 mQTODLzHEERBBEENRAT S L,

1 1

7200t 252,61

12n
2m

= 2465.1Hz (6)

L5,

BRAERLZE RN 2 FEET 272012, KI2ITRT 7
0y 7 #R % Simulink THEEE L. Gada(s) 70 v 712K (6)
DR EZAAL 72,0

X131 B AR O K E@EB B E R, HOFEED

58 (58)

FHERE Gada(s) 2B L 7550k, ROWREo it 72 L (X5
W7o 7 L—) &thch s, ifERzEmss LT
WERTHZZERL TWE I EBHURTE 2, Y1 v AR
#139.0 dB. hifHA#11346.3 deg., #HHiIRIZ769 Hz TH >
7oo KIBD L=46 pHEEM X D HHSIR IR B> T2 b
DD, FERHEMEEIZEBT20 dBLL EDX A v osHER S L
TED, WEEANOHEE IV NEEZ S,

W I S

- FRm
L e .
| T eANE
i | AP TlAEN
Wt 1 2N -7.98d8 L
3 I::- S — .. 't:w:.:#mgouun -
) iy
;.N. | —
ke YAl
al
o 1
L 1
Lo
af
o1 |
3 % + |
E :‘ R fad f
_m_ﬂlﬁaﬁmb.mu;} -. ~
mr firi@ &6 - - 21.5deg
I

' '
ME (rad’s)

BE13 /vF 70 8&EAL —ImERH (L 2=460 uH)

AL TIEPCSA v N=F D174 VFLCE LT
LCL% A 72/ L ¢, FEBA A — 7% o CREA v~
E—¥ U 2ARHET 2 FIE LA v E—F v A% JLICHiE R
ZRGT L7 E R L7z, PCSEREHRDRMA v E—F v R
ICADYETHif e R T2 2 L CRELRHE S 2tk
CACLZE/NET 22 L3 TE D,

ZOFHEEFA v E=F Vv AREETR E A v E—5 > 2T
HERTEMBYI DB Z AL v F. 2 L C2RFZDOHIERS
12 ZHERRERIEMN T 2 2 chlfl R o%et: %2 m kL
HEIENTELLD, CPUEAMZ KRE(HPT
£ S ACL/MIBIZR T 272 » Fickhn 2 2 &8

S%Ix, HEAMRDPD L OEGEITH ) k25 v E—F
VADHEEHE L REE AR LS5 2 EERELTwLF
ETH D,



Hn thE s

BEm

1)

4)

6)

International Energy Agency “Key World Energy
Statistics 2017.” https://www.iea.org/publications/
freepublications/publication/KeyWorld2017.pdf
(accessed:2018/02/19)

J. Chen, F. Yang and Q. Han. Model-Free Predictive H
oo Control for Grid-Connected Solar Power Generation
Systems. IEEE Transactions on Control Systems
Technology. Sept. 2014, vol.22, Issue 5, pp.2039-2047.
V. P. Singh, S. R. Mohanty, N. Kishor and P. K. Ray,
Robust H-infinity load frequency control in hybrid
distributed generation system. International Journal of
Electrical Power & Energy Systems, March 2013, vol.
46, pp.294-305.

F. Huerta, D. Pizarro and S. Cobreces, LQG Servo
Controller for the Current Control of LCL Grid-
Connected Voltage-Source Converters. IEEE
Transactions on Industrial Electronics, December,
2011, vol.59, Issue 11, pp.4272-4284.

J. Moriano, V. Bermejo, E. Bueno, M.Rizo and A.
Rodriguez. A Novel Approach to the Grid Inductance
Estimation based on Second Order Generalized
Integrators. ECCE Cincinnati, October, 2017, pp.1794-
1801.

M. Ciobotaru, R. Teodorescu, P. Rodriguez, A.
Timbus, and F. Blaabjerg, Online grid impedance
estimation for single-phase grid-connected systems
using PQ variations. Power Electronics Specialists
Conference, Jun. 2007, pp.2306-2312.

PEERNT

N —avF 4 v aFrCBIEREA Vv E—F v 20BE LRI HHTHIEH X 0BE3

42 #iE  Yuhki Kamatani
Fefi « FWAASES MDA S AT LWIFEERF v
W AT T

Il 35 Takeo Nishikawa
i - FIA AT AT AT LAWFZERFs ¥
HMY BRE LY DAY

Wi 247 Toshiyuki Zaitsu
Betfit - MPAARE  MIAT AT LM ZiRF S
oMY AR, T

P2 WA, EHTRER,
NY—Z L7 a=yg A%

i (T2)

F#y ®  Takeshi Uematsu

Fefi « FWAASES MDA S AT LWIFERF
B AR TAA, il T

PR L BAYE, BPIRDEES

it (%)

(59) 59



60 (60)






OMRON TECHNICS Vol.50 No.1 (i#i# 161-%5) 2018

EPMEARETOFRY MCESMEE AT LDORR

INEXEREICE T ZBBEAOHREISONVT
Al #— A BA

VAR, BTBMEE (L2 by 2 &AAZAN avE—%ry DTEMCEIESR) 2HD & BEICE VT
RN MR L s EEMEZIMETE 2 500K D 2FEBT 20ENH 5, ORAKAMIMEIC (3 72 fE D i
ff LR OHFEICA DY LAl corMmoitako 5 s,

e D EMC it 0 A2 15 2003 BB EPE DS TR & 70 o T\ 7223, HEELO I LT o/ NE i © o [ Bk 2 13k
TOOMBEPTEL TS, —D BRI IR E A L <. ATFICH - 7712 X D E A~ O ERR
N5, ZOHIEFERMUEORIMLTH 2, ZOFEERBRT 270DH L WEES AT LEELL T,

20164EIC A A v FOEREMIFICNL S EF 774 Tk, A A7 22 FEAL UAIEZ £ ¥ 2w TREORE % I 2 5
HICWEO b 5 TROABELE LiF, 7, REEEHHZ1/28 §5 2 L CHENMEZ LT 2000 h %
KT ENTE,

AT HAGET R Ry M X 2 AWML EM 2 TICHi7 2B 27 L DOFI% L 2 DR, 5B DERIC
DWTHRET 5,

Development of a new system using

extraordinarily small self-controlled run robot

About a challenge to automation in small-lot production territory.
Yuichi Ishikawa and Yoshihisa Matsumoto

In recent years, in order to grow further while maintaining its competitiveness in the environment surrounding
the electronic parts business (Electronic &Mechanical Components, hereinafter referred to EMC), it is necessary
to realize manufacturing that meets various customer's demands.

Conventional EMC products have been produced almost by automatic machines. However there are two
problems in production in automatic machines. First problem is that the investment is not suitable for the request
which number are less than 100,000 pieces per month, and second problem is that the development period is
long. In order to solve these two problems, we devised a new production system. This system reduced the
investment of the process not to produce value and enabled the automation of an important process qualitatively.

In addition, a customer was able to realize manufacturing to provide value by assuming facilities production
period 1/2.

In this paper, we report on the development of new production system using flexible conveyance technology by
extraordinarily small self-controlled run robots, its results and future development.
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Electrical durability design by numerical analysis approach

Recently energy efficiency of electrical equipment is promoted as environmental issues. This energy efficiency
accelerates both downsizing and switching capability for mechanical relays. We need to control contact dynamics
and erosion process from arc plasma triggered by contact switching, and design electrical durability of

There in this time, we had numerical analysis approach to design contact switching dynamics and improve
electrical durability of mechanical relays. We quantified contact switching dynamics by numerical coupled
analysis between electromagnetism and dynamics of electronic magnet. We could improve contact velocity 3
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Development of air quality sensor for air purifier

Accuracy enhancement by optical system and dust collection structure

Hajime Kawai, Hiroyuki Miyamoto, Yuji Hirose and Satoshi Yamamura

Air pollution by fine particulate matter PM2.5 is becoming a topic and people's interest is increasing. PM2.5
sensors are installed in air purifiers in our immediate vicinity and are also pervasive in our daily lives. On the
other hand, conventional particle detection sensors have not reached sufficient performance to detect PM2.5
particles with high accuracy. In order to increase the detection accuracy of PMZ2.5 particles, it is important to
increase the sensitivity to finer particles and to allow particles to flow into the detection area efficiently. In this
development, we have realized highly accurate particle detection sensor which can detect micro particles with a
particle diameter of 0.5 pm by a flow path structure with dust collection structure and original optical system by

using light scattering method.
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Study and development of low-noise MEMS

acoustic sensors

Important considerations for air damping and process stability
Tadashi Inoue, Yuki Uchida, Koichi Ishimoto and Yasuhiro Horimoto

Acoustic sensing technology like speech recognition or noise cancellation has attracted a lot of attention
recently. These new application stimulates the demand for smaller and lower noise MEMS (micro electro-
mechanical system) acoustic sensors. Micro-scale sensors are susceptible to self-noise caused by air damping.
Therefore, understanding and controlling air damping is crucial for designing low noise sensors.

In this paper, we report a novel design of MEMS acoustic sensors that achieves SNR (signal-to-noise ratio) over
68 dB. We simulated dominant noise sources based on equivalent circuit analysis and introduced original
structures that significantly reduce squeeze air film damping. This new design has been successfully
commercialized due to matured process stability techniques of thin-film. The acoustic sensors we developed can
be widely used in applications that require small-scale and precise acoustic sensing.
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