OMRON
TECHNICS

Z LOY T I — TR

5
R URREREAND—FERHET
FRTOCADEHEH IR -BHERI




OMRON TECHNICS
> Z I

Hefiam ik TOMRON TECHNICS! 3078 BISS R %

WS AR A Z & TREA AL E 2 R P L,

FD I EOEBRICHFGTLILEHMIIHBITLTED 95
F2arZIV—70a 7 HH “Sensing & Control + Think” ZiEH L7z
i fififli 2 72 Ik SR 72 B v,

AT XD T THlK1685 AT L. FL821MmIL Loz ARLTHEY 3,

OMRON o |

TECHNICS OMRON .. IRON OMRON '
Vol.1. No.1 1961 TECHNICS T b TECHNICS
, BROEBLLTO
7]
T
ZFLOYDEM N
196145 A 8lIfIS 2018% 1615 2019 1625 20204 1635

OomRoN

OMRON ¥ OMRON ¥ OMRON ¥e.. OMRON #2.
TECHNICS TECHNICS. TECHN ICS TECHNICS.
LT AEBEASRIETS FAOBHDEC
603<D FIINFHLY

B ‘
ADEESS
Za=/~WhE
HNBSOR I

OMRON SINIC X

asi Place for mnovDon

20214 1645 20214F 1655 2022%F 1665 2023%F 1675

ALOYTI=ZIR IEEA

161 SUEDRXIEZET WEB 2RLTEDFT
(M7 OWFI T THE D FHADTT TR £ &)

Engllsh



F 21y D a7t

Sensing & Control +Think

F v FAIZEDE, R IREE G 7o flifiE 2 AR A T 72 ic, HE D a 7 Hiffi 2L X
€S E Lies

FSensing & Control + Think; 1374 &1 > 23585 3 et d@o a 7 B¢ 9,

FSensing; & FHIGOMRICHEDIE, APE / ORAE - HHH) 6 0F e T — ¥ 2T
%Z LT, TControl; &iZ. MSensing; Ik > CHoNIEREZ b &1, BIGICHEY) %

VVa—ravzEEHfys ey, 2L TALAR (AD 1cfRES s AORIEPLAIR
ZHEMITID AL DAY T+ Think; TY,

FLuYTE ThA—Rry=a—b 7 NVDE 7Y 8 Mt aDFER ) TEHEEmRDI
iy ZERTRELSNWTEERZ, 4OD ALY L VT A MY TPILA— b X =3
Yy TR 7YY a—vav; =y Ya—ay, IFNL RKEY 22—V
VYV a—vav) ZFENTLHEFEEE LT, a 7EMizELIEERLY —E ADIET
A FEEE U ICEHBR T & A iRl %2 16 D THEE T,

Sensing & Control

gﬁ

o TR il 1% 1l
Sensing Control
ADHE%=
B ICEY D A T Fe il
+ Think

M1



OMRON TECHNICS. #=mse% 12 8%1685) 2024558

F 40y D7 EH "Sensing & CONLIOL +TRIIK | s 1 (1)
{2 A0 2121828383888 8388888883884 8488888881888 48R SRR AR AR AR R0 2 (2)
BUE - Fif TR R AR D— S 2 A L HA%E 7' 0 2 A DR LA T 4 - AR

Fom RSt

AVFAPYTAF— b A= a VEPZ AN VN — FiBAFATE  KE HEHGE 4 (4)
T THOHIMLE T2 L X —< 2P X v b o#Ef§Ical) T

BRI R BRT AR IR THEP SETR e 7 (7)

P BRI ERRAD—SLEEAHITARTOLANEHREL I X - ARERKN
[(HRERR] NAATATIAF Y VBRICBIIBYANG VAFROEE

Bﬂl:f:l f‘g{f ............................................................................................................................................................................................................................. 10 (10)
RRFHRICHRIRT 5 FARKBTEETFROMH

RIF T, FBHF B, JEME D, BT B o 17 (17)
VER/NMROBERETT /NS AR ZRE T B85 8 > FHLIMOFEIL

A T S 27 (27)
JO-NIVTERT AT LOMENLGARLEICAT . BR7—FTI/F+ETVIDER

EEEE Z5H, JR TS oo 33 (33)
{ERBFRE B BRHAIC @ T 7= B4R 4 TIBREICHIE T & 5 AfLERE

FEYRTE EVE,  FR TEFS oo 40 (40)

1. FLOVOBERBETS / N=2a 245 HTHER —T77 7 b )—F—bX=2a—

RERBORRNEEBOREER T T -2 ICH T ZRERMONE
0 T S 48 (48)

FEM#h EEREB 7 70—F 2 E 2 7=/V7 Y FICEE T 3 RAFEESH ORAFE{L
] B o 58 (58)

HEMPED Y I 1 L—2 3 EBERFB AV /-BETHINELOSEEHE FEDIHE
THEIE] J5 78 e 67 (67)

®oOy VB TcHIRE %Z1B{RT B ASIC (Application Specific Integrated Circuit) J XA 7 Fi%
B i s 77 (77)

2. Ll REEEZEAMHT R

IR L— SRV =ERRR AT BT %R T E R DR

A HEFS, TATH TZZU, BRI TSI oo 88 (88)
SVRL—SZRWVERRINI FAL1) 2 TICEBERADOFRHEHAIORER

PN 230, J1E BB, A HEAS, TEIE TN oo 97 (97)
JEEMEFRTE L 72 T2 A BAST oo 105 (105)

22



OMRON TECHNICS. May 2024, vo.56, No.1 (Serial No.168)

OMRON’s Core Technology “Sensing & CONMIOL +THIIIK” e 1 (1)
Table of Contents -2 (2)
Introduction; Innovative Development Processes and Energy-saving, Resource-efficient Technologies for Taking

a Step Towards a Sustainable Future
OTA Yasuhiro, Ph.D., Senior General Manager, Technology Development Division HQ.

Industrial Automation Company ............................................. 4 (4)
Contribution; Integration of Factory Automation and Energy Management
AMANO Yoshiharu, Dr. Eng., Professor: Waseda Research Institute for Science and Engineering - 7 (7)

Special issue: Innovative Development Processes and Energy-saving, Resource-efficient
Technologies for Taking a Step Towards a Sustainable Future

[Expository Articles] Significance of Mass Balance Approach in the Dissemination of Biomass Plastics
TANAKA Yasunori - e 100 (10)

Development of High-Capacity Power Supply for FA, Contributing to Decarbonized Society
TANINO Kohei, NAGANO Masaaki, WATANABE Tomonori and TSURUGUCHI YUKI e 17 (17)

Establishment of Partial Plating Technology that Realizes Device Performance with the
Minimum Necessary Precious Metals
TATEISHI Keiichiro 27 (27)

Efficient Specification Improvement of a System Used Globally, by Utilization of Information
Architecture Modeling
TAKADA Satoshi and AKAMATSU YASUYUKI «eeeeeesssssssssmsssssssss e 33 (33)

Sensing Technology of Worker Location Adaptable to Various Factory Environment for
Measuring Actual Work Time
UJITA Yasuhiro and MORI MlZUkl .............................................................................................................................................................................. 40 (40)

1. Innovative Technology in OMRON’s Growth Area — Factory Automation —

Improved Anomaly Detection in Data Affected by Sudden Changes in the Factory
SUGIHARA Tetsuro ................................................................................................................... 48 (48)

Clarification for Output Characteristic Causing by Uncontrollable Input Variable Using FEM
Analysis and Inverse-Problem Approach
NATSUDA Yosuke 58 (58)

Development of a Method for Estimating the Range of Electrical Disturbances Using Product-scale
Simulation and Dynamic Search
O N 0 67 (67)

ASIC (Application Specific Integrated Circuit) Remake Method Guaranteeing Compatibility
at the Clock Cycle Level
FURUISHI NOriO ......................................................................................................................... 77 (77)

2. Technology Developing a New Growth Area

Reduction of Waveform Discontinuity in Respiratory Waveform Measurement using
Millimeter-Wave Radar
TANIMOTO Yudal, MATSUURA Kelkl and SAITO Keisuke .............................................................. 88 (88)

Realization of Multi-Person Respiratory Rate Measurement using Time-series Clustering with
Millimeter-Wave Radar
MATSUURA Keiki, KAWAKAMI Riho, TANIMOTO Yudai and SAITO KeiSuKe - 97 (97)

INEW PUDIICATIOILS #rwerrrerrrrenrenrenesneenee bbb 105 (105)

®3



Pt 1] HE 72 AN D
e 7 Ot A D&

Fov ik, BIZEDCK, THELZBEL CTHAMEZAIE L, 20X BICHM UGG 2 2 &) 2fide L
TEFE L7, 1933FDRIZEURL S, Ly NPV BEREAS A <IiZUEh, EEYO~AL 7uis v F
RGO ROEHEA A v FOBFZ &, BT Ty —> » L= — ZDABEIC PRk Lt TE £ L7,
ZOW%, FHEZIANL, EHEMA— b X = a VERERRHEA A v 7 10 OfIHERZR OB - B2 U T,
HE2ROLL - ZEOEFNCEHR L, F 2 IMEFHLRIRE 2 & OBRIFKRR O - #Ex2#E 0 T, A% D
ML MEFs LI MATEE L,

SDGs (%, 20304F E TICHREBET L D RWHAZ HIE T ODITOHEEL 169D 5 —7 v I > SR
NTwEY, Aavvid, SDGsOEKICEHMT 2 7-d i, EME Y a » TShaping the Future 2030
(SF2030)V; #EL. AT FEV T4 HHDH EFRTFFEY 7 RERELHRELE LA, ZOE
TarTld, FEZEL aHEOMIRE | FEIEFEHZ O OORMEATREVED A 2 Wi I, R AT RE e
HEOFEBUCEHBRT 22 L2 HIEL TV ET, £/ SF2030lcBW0C, Aanroa7HEiichs “Sensing
& Control+Think” OFiffiz g L LT, #BICRKERA V7 V252 3 P3O0 SMEZRE L
2 L 7Es

DO H—Frv=a2—F I INLDHEY

@ FLyMLitEnEE

@ flFEEF MmO

NS DAWEIR S AAE A2 HIE L €. FRCRRERE 2N E L B, — 2V ¥ — B
R L@ N 7 S 22 Bt & R OB O D fHAITE LT E T,

i

SDGs #ER I B ALOYI-— I REKilTEER :
Z L8 viE, SDGs DERKICERRT 26k % =i & pi &2 Al LML L v E 9, B rﬁ%ﬁﬁ
A=t A= av; OFFHTIR, BEEAROERHP T 2L X — J:Fnlﬁ@ﬁl:&wof”ﬁA‘H’JuﬁTémE@ﬁ#d&
Bk 9 24 H D i-Automation! 7 7V 7 — 3 VP LAV T7 77 P —F—FX—vav (Factory
Automation: FA) FfZBHFL T E T, #lZIE, %I*’@Cogﬁﬂ?ﬁ%%fﬁ’fZ)%Ufﬁﬂ%%%@ﬁﬁ%"%ﬁlﬁ“C\
BURAM ORI A, 787 A v D HEMECEE TR - (EEBR O WL, B3 A s
XIS R A MLz FBLS 28 DFAZE 2 U T, AR RICHBL Tw 9,

e A 7 7 O TIE, Db - HEDHERLKEANDRIG £\ o 7 (A O MY BT 2 Bl
WAL TOUET, MIZIE, BEY AT LRI AL —2 2T LADLED - 2R T 20 B¥E

44



ZHEU T, i« ZEDHERICIY flA, FSEEORLIFEL - FEIS 2 BT 2 &R DBFE 2@ U T,
KENDOIIGICHBRL TV ET,

FTAWVART 75 O4EFClE, il A TR R ORI & o o 225 E 2 30 o i 12 Bk 3 2 Be Al & i
ZHFEL T FE T, MEFHPAER 2 EORIEREFER O 70— L oW R E2E L T, EEFEHEO R
WIFR - ARSI D fla, $ AR Ry M2 G L - ERER OB 28 L T, BEROH
ERFREDO R FICHBR LT TV E T,

FALOYDOEERFDAMEME :
F v vid, SDGs OGN 22 FEEUC T, 30D THREZME - BHL T EZWVLEZEZTVET,
1. t&HE R T 75 o Ak
Fravik, AT R T 4 7 A, 0T % E DSl ¢ g R HEG Ly Y T7—%, ZFEH -
MA L, HamEo MR iRz mL L e E 5, fl21E, kLt IMDCY “Clli‘iéi
N BE LR T — 2 215 L 72 AIERZIORELD, - oy Migdarite—5- ¢
ez 2B GT7 70 r—s a vEiZTEHA L€ 2 5L W EBGoBEHL - EAL. IoT 2L 7 5
DA £ BRA B THANEVEO IR ICEHIR T 2 BN ORI 2 A — 7 v A 7 X— 3 v bl
PHCIEH L 2235 EdTnE T,

2. EEHZ Db OORG AR DA

Foauvid, FELHZOL OO THEEO I MY ATHEF T, flZ1F, BEEAROMK

I EIFIEEROME, V7 74 F = — > OBHIEMHER &2 £ B2 2D fHAZED T E T, BN

ZAICIE, Aoy NV TR RS ClE, “All in Half (§XTEF510)” 220 —

Az, Scope 1-3122\>T GHG HEHBEHIRICH D flA TV E Y, Zhid,

O HEEHEIAEECHED 2 EN MG, SE RO B ELE TR A R — 2 % i/

@ EEE7 O 7ICEEE NS v — Rl v —, COk v — 72 EE230IE DR v —%
AL, TEEFBO AR &b T2H° I % B BhHIH Ll

@ HFEIA O FLT—HECEER, HICIFEMIEYS7) D COHEHEZ TRZ 25 T3
AT LEEA

EWwobDTTY,

®5



i3

3.

b=

WOFFE LT, A VIR TAA— P RXA—a VEYRRD VS — BEHEER IR, TBHEH
ANEA) EFENZTHI LT -2 2P A P A7 . (Factory Energy Management System:
FEMS)® %P - BUEAL Tk ¥, THNOEERHCT 7 a v, FEs EoBHRZ TR,
SEICBE D 2 BEBIS OB 2 W2 20T 20 2 F A2 L. HHI2 2 0 FEMS Hfi (ki iy <l
BRI X 2 TGN A/ R—> a VARG 7 75 87 ) nEBIBHL, A—7 v A 7 =y a2 VKR
WCHUD fAa, B2 2 S 2 T K BT coEM - ¥, HICIZAIE L 72 FEMS #iffo
FEIBSERHEAL D B ICIE B 2 i L T 7,

AT — 27 B )NY— oAl
Fom i, SDGSDERICIENT T, AT —27F LY —LOEEEL L L T E T, MAIE, BEED
SN— b F—, ek & EEEE LT, SDGS DERICTIT72I ) Az EDTHE FT,

ZDEXHIT, A2aIZSDGs DEFIC MG, FEEWL S NEEO MR &, BHEFHZ DL DDOF
e fetED N oM 2K D | 0% ) — F LR Ui 2 S0 HBUCH L T E L wEEZTuE T,

mMu

AKETlE, BIEY a v SF2030% 312 L7z, SDGsth&Z2E T 24 Lm0 v offiiofhcd, R L

Tw2 TR AREZ N2 & EPE, T3V X — PR LB ) 1SR 72 SO A Bl 2 i i TR 7
LE9,

1)
2)
3)
4)

5)

6)
7)

“flifEiflE 2 > & 7+ Ti-Automation! ;.” https://www.fa.omron.co.jp/our-value/i-automation/

“REHv Y a »~ TShaping The Future 2030,.” https://www.omron.com/jp/ja/sf2030/overview/

B AL IMDC & O BAFEBSHHETHIL B I Ofifis B O AU § 2 AFHE AN 1 OBIRICBI$ 2 BRS¢ .7 hitps://
www.omron.com/jp/ja/news/2023/09/c0908.html

“miy b LRSS ZRATHE T 2 R TRy MEAgay bae—7—, £%5E.” hitps://www.omron.com/jp/ja/
news/2020/07/c0729.html

“FAll in Half; CHUE L 72 0800 & STk, F2nvoh—FRr=a—F 5 VOHD #l& .7 https://www.omron.com/
jp/ja/edge-link/news/682.html

“EQS-ADI10-E B&Eidb A £ A FiE " https://www.fa.omron.co.jp/products/family/3236/

FHRGHRY:. “A ov vtk & oWf%ebaE 2 Bsh . https://www.waseda.jp/top/news/92147

ZF AO RS
AV ANITINA =R A= 3 > EDRIAV/IN— iR ASE
1
b)

Z

6 ©)




gz
R

FEHEIZ VT

FREEARY: BT

T3EOHELE AN F—< R TR

D

-

e

i

Hiz

PNESNEE <

Bk, (AR EREH L] &) HERFE
OREL LTHENT 2 B 2810 AL X -2
LT, FEEOBREE ADBETT 20T AL,
-BENERIIRT A L AEEIC R B, ML L72—DD
TWREZTCEEFNRRVERETH > T, HROEHRR
s 2 2 L CHRBTE 5, ML ZERERLraIa=
r—vaviklls I TYRTLE LTKE RIIGE T Fli
FTAMHMAE, FEF Y RIFEIC ey 2T 4] &
LTI YSAATWE LBl L kLS, ATV 274
FE2HEETI2HEAGICRERICT -2 ERTILEDLD
%, LIABANFRETHENIT, AERZBEL CHAWICHTFD
0] ZHEHLECERS 2~ v T 4 7 A L OR—5%
EL., BEBEA X2 H2AEEE, LaL, 2o X)) Rl
HEZ FLEL 2 ALY AT LRLEIREL 5 9 v A7 L0 FELE
W EE RV, MHEZ S 7,

Buckminster Fuller (. &F & L CENICERT 32 = %
LMNEF—BEREC 1AV AL X - ER
energy slave & \» 5 HT CRIA L 7z, HASLEIN D FiL,
40~50 energy slave T& v, KI[E L. 80 energy slave LA
1272 %, fDAEYE T R T 1 energy slave THA & T % 23,
AN ZOBHEO AN F—HREEHET 2HERDOTH
%, TOEEREAREICT 2 -01CiE, FhitkosonT
ANF—HROFHDLERE 5, OorfhigT 5 & EEn
NAb A ERZ 0 R L Fafic, Kb olmEFEH» =2
(GHG) BED LFIC X 2 5UREE b =T aD A v o3
ZPBHEDICKRENT EAREA S, GHG EH O LH
PEDSHIANIC T % 7=,

IANF =<2V R b DR EBURRIHE DT
27291 EITNIER VDS 9 5?2 EEE R SO
50001 > U =X TlI, TAALFXF— 7 5 —~< v 2 &GN
KHEET 2HMBOFEHE LT, TALF -4 T XV b
(EnMS) iEB1ZBE LT3, 2 OfkkiHIceE T 3 i5H)

P g=X
HE

. XSHONAPDCAY A 7 e LCEHIINT WS,
Z % ok B i3 PDCA @ JIE i< Planning, Support and
operation, Performance evaluation, Improvement T %, T
BThE, THNTOIANLF -7 4 —< v R &k
ICUEE S 2 20 DIEFANRTH . LEHE» O T
ey Fa—Fno k5 icfliflds0iira—7
ML Tnwsd, L2rL, GHG 7a bk 2Ld Scope 3D U &
DTHHIY Fa—FORGHMICL 7% 5 GHG PEtiE
HEAT 2 EERELOEZ T bH S, I ahniF, L
BN DR e e I 2 B S~ R IR s s o T
3, B T4 794 7 Aekicbz 2 GHG iR
DG & EH T 2 A i L b tHEFIC A %, EnPlI (Energy
Performance Indicator) & 13, TAALF — T 4 —< VA D
At % # B4 % 7= % @ KPI (Key Performance Indicator) T
HY, COELEZRML, Mor0WELETTEL
T, MBS AT L RERD I AN F =T =2V A%
Mefe, b2 2, Zo&fbofkifEr TALF-—2
74 v (EnB) YWPUY, —R&IVIC IZHIHAIRAEIC 551 2 EnPl
DL T 5, TALF—NT7 3 —< v 2AOFERIT, Hlz 1T
IAF —HE R, AR, ©— ZifRE, SRt
L7ld 2 IR TR 2 en% v, L b T, 3]
DEERICIE, B2 200F2/iBHDH L THFLTH
293, DEDIF, BUbRICREINS X IC. RITEA
Lizzar¥—xitL <, Bhsn-gHAaEE0 =V
Folotbedsb0, HhzEs01c, YOREDa R
FEBRT OB EBELRGERINTH Z, b I —D I,
IR AF L, - OWEGIERICREI NS X
Jic, HEM R = pov ¥ -2t (Euaft, ElRx v
frE—2EnlihsFLy bov—@fE) ZHEICL
T, FRoZ otz L 2d 0, iz, HEN B
BHICERTEERLTE 25A I ITAR) T, B LA
EDFX vy TERLTANDE DT, ZDHEE LI 544

N7



BEDREIZRTEERT, XOVAREMNED VRS,
EXHAHRHEOIAINF -3 AV AT L ELTH
ADFREE UKL L 7= ERREERIMG & U<, EH D IRREMFE
1B o 72 1EC 63376:2023 2% %, ZiiZ\vrbHw % FEMS
LW E N, THHT AL -~ RV AV Py 2T L%
AEHLIERETAZHELZDDOTH Y, EEI LT
ZHEEEEFIC X o CL R IF A TE L L) LRI T
2, IBHAIANE - AT RX YV ¥ AT LOHAR
KEBEHEZERL TH O, AL 400073 ) —IcX
57 L C\» %, Monitoring, Analysis, Optimization, % L T,
Instruction TH 25, TNH I, HAFAEL Vv I L G
T3 THREZFRL, ROo—F %k 5~ ffii %
L, ANBICH 2D > 2T LICEF DR EH T2 F
fEchbh, MEicEfTFs LT, HWTHE AL
F—<AH VX v b xFEIHT 5, FEMS 13 IEC/ISO 62264 i
HEINTHWBISAIS ETLDLRAIICHEI NS,
Thbb, L4y rzxuy vy 7 %45 ERP (Enter-
prise Resource Planning) @ TH7ICFE &, LHHN O T+
NF—=A X b OREZ BEILT 2 v AT L %0 RE
LCw3, HIE, REtHNEZZ AL F =T 3 —< VR
o EFFTiERL, GHGREROR/MLE T 2H4IC
LEHATE 2 X5 ftHA~DIRAEHE S hTw5d, £
7o XY IR WEERGEE A~ & B L RIS A IR T 0
1T, 8O FEMS 2584 2 720 O BAR T2 ER T 5%
i, A Lw v ERRHAY LM L <. NER2EE
THHMEIN A / R—vaviliET e 774 (SIP) KB
ZHEIWHE (A — P T AINF - A2 AV P AT A
DRG] fFFED—o L LTHEBEL T35,
IAALF—FIHICHECRET 2 GHG HEH = % madifk L
X9 EZBGAILL 32 2 RENREIED —2 28,

8®

TR % WEANICEHAIT 3 720 Tld b b 2 WEFIE RO
WTH D, BIZIERHEDEN DA% & BIfED T 5 FH
ZEL T WD o, BEICE 2 XL IC CO2 PEHI R
BERT L, LrL, BhA—2CcPiEde L<oBEN%
SIS 3 720 ClE 2 oREIc B T 3 CO2 HEHUR%EL. Scope
2&LToOGHGHEHE D5 72w, Z AR L X
B 7 — 2 G5 2 A CEESRZ IS L 2 g hid
o, Lrd, BasEEsb oz F &L —
fERTICHE L. ChEHEHNT 256, —HRBI o72E
3 E OREE ORI - ERIAE E TG TRELDT
HAHIH? N, FHEOME O CO2 HEHEEIC B W T
bRETH 2, (LFEMNICELRUHKOBETH - TH,
HliE 702 2 TEDORED GHG SHEL I N T E =D
LoT, [T ] 3nd, wAhnash (] OME%2IE
e E EAR Ol LA EAEBETELDOTHALD
20X RIERE, ZALF—FR (ER) Lot
DA, ey 2T LA LTHEES AT NI,
il %2 BN 72Tk, BENEA—FR vy =a—+ T riks
AT 72 TEIE R 2532 T H v, =4 ¥ — 28R A
b, EEEh, FIHOEEICE 2 £ ¢, WYk - 22h
FECTT =2 B0 T& 2 v AT LR, T
52 LM, ZOBRFAREREL w5 Ja — Uk
DREGTHS 5,

axvevREEETE LT, HEEFKY ZoTWw
%, D FEMS Mpi T 2 200 ax vy 3L A
IP?HLVIANF =L AT L RNENICEATLY AT
LE Lo, BAR, Z LAt EDEY
Bz LB L. A2EDHARR L ALY 27 20tk
R L i e A R L 22w,



SRE S

— T AT BT

N E ’
R aaG
L = .
= "
T l
V E l r
| >
e ,,/"" f
~
Is

FRE ] HEZR ARNAND

v AD

B BT A - B

\!

_

/
/




OMRON TECHNICS Vol.56 No.1 (#i#& 168 %) 2024

[(KAif#E] INAARRATSAF Y IERICEITS
NANZF YV AFTHRDER
RS

WA, HABIFA 2050 SE X COHBICEF 2 1 —F v =2 — F IAHEOEBICHIT T, SMA~ATITZF v
7 ERAEEDTERILL T2, BMEFEORBBEKT IATF v 7oA F~YRTITAF v 7 ~OERHETIR, & Wb
FEEFIC B VT, MEEOERAEL ) = F 24 LOWHICH T, v — AL AUV EZPFEAEL £ 5,
Afacld, BED 290 BE2HTNcowT, ZoRTROBEENLRTRE LGRS ED 2T v 2T A0 E#E
CONWTHRR3, 72, =25 v 2RO ICH T 2 B2 fIc oW TR o R A2 SBEEd 3,

[Expository Articles] Significance of Mass Balance
Approach in the Dissemination of Biomass Plastics

TANAKA Yasunori

In recent years, toward the realization of a carbon-neutral society, which is the Japanese government’s goal of
achieving a carbon-neutral society by 2050, a movement to promote the spread of biomass plastics is becoming
active. When switching from existing petroleum-derived plastics to biomass plastics, seamless switching in
material properties and lead time is an issue, especially in the industrial world. In this paper, we describe the
significance of the mass balance approach, which is being applied as the most realistic method among the

multiple switching methods. In addition, concerns in the adoption of the mass balance approach will be examined

from the viewpoint of material technology.
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Development of High-Capacity Power Supply for FA,
Contributing to Decarbonized Society

TANINO Kohei, NAGANO Masaaki, WATANABE Tomonori and TSURUGUCHI Yuki

Amidst efforts for a carbon-neutral and decarbonized society, manufacturing automation speeds up due to the
declining labor force and satellite factory promotion. Growing use of electric, safety, and IoT devices in
manufacturing raises concerns about increased energy consumption and growing occupancy of space within
equipment and control panels. To address these issues, power supplies are expected to evolve, becoming ‘smaller
yet higher capacity and efficiency,” enhancing energy productivity of the systems and reducing susceptibility to
malfunctions. This time, by applying a LLC converter of primary series-secondary parallel type to a high-capacity
power supply, a 95.4% efficiency has been achieved for a 2 kW power supply (S8VK-WA20224), which is a
significant improvement over the 88.7% efficiency of a conventional 1.5 kW power supply. Furthermore, the
optimal heat dissipation structure has been achieved by a simulation that combines magnetism and heat, resulting
in natural air cooling to reduce the failure rate. Focusing also on downsizing devices and control panels equipped
with power supplies, the technology to limit the wiring current on the power supply side has been incorporated to
reduce the wire diameter used for wiring and the size of the control panel by 10%. This technology can also be

applied to high-capacity power supplies exceeding 2 kW and is expected to contribute to further realization of a

decarbonized society.
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Establishment of Partial Plating Technology that Realizes
Device Performance with the Minimum Necessary
Precious Metals

TATEISHI Keiichiro

OMRON continues to take on the challenge of contributing to the spread of renewable energy equipment and
high-speed communication equipment by providing devices and modules toward the realization of a carbon-
neutral and digitalized society. In order to realize these device performances, advanced product design technology
and production technology that incorporates quality in the manufacturing process are important. In particular,
electroplating is an important technology that modifies the surface of materials at low cost and realizes device
performance (contact reliability, corrosion resistance, etc.). The contact part of the MIL connector, which is used
for the inter-board connection of solar power generation inverters that require outdoor contact reliability, is
electroplated with gold plating.

In this paper, in order to reduce the amount of gold used for the purpose of reducing environmental impact, we
developed and mass-produced a partial plating technology that contacts the gold plating solution only where it is
necessary to realize the product performance of MIL connectors. Although the same product performance as the

conventional has been achieved with a plating area of 1/3, we will introduce the details.
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Efficient Specification Improvement of a System Used
Globally, by Utilization of Information Architecture
Modeling

TAKADA Satoshi and AKAMATSU Yasuyuki

In OMRON’s factory automation business, we provide solutions to address customer manufacturing issues by
combining a rich product lineup and control algorithms. To expand this solution horizontally, we have built a
technological knowledge sharing system have made small improvements through DevOps, a collaborative effort
between development and operation, but we are redeveloping it to improve efficiency of technological knowledge
use. How can we derive system specifications that balance various elements such as business goals, laws and
regulations, and data quality while listening to the voices of users? How should we reach agreement globally?
The solution is information architecture modeling. We identified 6 models that can express the intent of
formulating system specifications in a simple, bird’s-eye view, in multifaceted manner, and modeled the concept
of a new system that improves operability by about 30% and improves chained knowledge reference. Using the
model, we lowered the language and knowledge hurdles of the stakeholders, established a common understanding

of the concept, and then formulated and agreed on the system specifications.
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Sensing Technology of Worker Location Adaptable to
Various Factory Environment for Measuring Actual Work
Time

UJITA Yasuhiro and MORI Mizuki

In recent years, production factories are required to identify the productivity bottlenecks and its factor to respond
to the diversification of production variety and/or worker turnover. Analysis of bottlenecks require not only
equipment operation data but also workers worktime. However, the method measuring worktime has not been
established.

Therefore, we’ve developed a worker-position-detection technology for worktime measurement. Our developed
method enables to detect the position of color markers worn by workers by image processing algorithm.

In general, color detection is sensitive to environmental changes such as brightness, so initial setup takes much
time. We improved the algorithm so that it can detect color markers even when the environment changes. In
addition, by turning the functions necessary for configuration into software tools, it is possible to configurate for a
short time. Since setting time will be significantly reduced, it can be installed to many environmental factories. In
addition, the results of verification at a factory confirmed high accuracy of worktime measurement, with a
worktime accuracy of less than 0.1 second.

By utilizing this technology, productivity issues such as dispersion of worktime by workers and processes that

are taking longer than expected can be clarified, so that customers are able to solve issues in a short time.

1. FXH'E DEIC XY, EEECESME O ICHERET 297 Y %
MEEOEERE T, HEE=—XOEKLIC L 2%  HRIMIML T2, 7 F HNORFE I 3 AR DR

FAOREEOHN, EWROBETIC L 2EREFEOANED HPFEROT -2 PR EL 7503, KR ADOIERICED 2
T2 HETINET 3 FikidE v, AMEET -2 2 IS

Contact : UJITA Yasuhiro yasuhiro.ujita@omron.com T2 EE L CEERESSZE (DTS) 245N TWw»3

40 (40)



AR B 32

23, ZAUTERNF S BUG I W CEER R B L e 23 B IFE
Mz sHilld 2 FETH . FhEHE -, DTSLMCIZT —
IHVTY v EEEND, BRI E 7 v £ a0 (EE
Ky) ICERE L CEENAE ZBIE L, FERRECNE Z#a!
BT 2 FEdmMohTna?, LaLl, TOFET
b ONTICEAR T HUL B3 3i7e b BR0E L 2 IR LASE ©
FELEAZYFBERETTE RV, &0 RELH
%,

C ofEOf A HIE L <. fFERR O B E#E RT3
LRI NT VS, BED 1210, MEEHEN S H
2, Zhix, Al %W CEIEER S S EEF O T 0@
Erob L. AOERETR2EMT 2 FiETch 2,
AT X FEN A E T TR BN, A AT 1-2
mEfECHRET 2HENRE Y, BALEPHEL £o T
%,

Z ofhic b FERHH Z HBIEHIS 2 thoFiEL LT, L
FEDVETERGE 2 (EER I & L CEHll 3 2 Fikp@ R a hC
W3Y, i, FEEOME ML, TAEOF %R
WOUOHET 2R 25T 2 b o ThH 5, TnICLE A
MrEOFHIFE L LCid, E#H (UWBH) 2HW2 b D
2. B AT EMO 7 NERFEHE W 2 FEAH LT wn
%,

L2 L., ARV FECE, EARFICT v T F 0%
BeFr ) T —va VICKME2ETZ L W) IERH
%, F72. NEGZEHII A OB ic il Eh b4
BEWET -0, Aok v swmi, fF¥
EhEemoEESE BN S LB TE v e v )
DBd 5,

LI b oFE R T 3 Bl e LT, AR ClREREL»D
R C IR~ A AY AT HE 7 AL I 2 T
%,

9. 2E kBT OREOFME AT 2, 3ET
WEBAFE L 72 ACEFHIBA o 3 & BB L, 4 2 cfiflfo
JRBRRRE GRS BERRE) FSRicowCib R %, 5T
X, o E THOEET 4 vicEA L, REEFHIO%)
BREAE T o A RICO VTR, 6 ETASEBICIaNT 723
L RE R IRND,

2. 3R

2.1 WHRETHEEAR

AR CRIEEEPEROTIRE BB L 22 o 1FET 5 L
Baig e+ 2, BEMICIEeEETRCEBOS G
HLITREZEELTCWS, M1icerdELAR (UFE) o—
BlzRT, A dmEsd, B A oM TR
THOOLNTWBRAEESFXTHY, FERIIGLTAD
LAIRBADIEEER L CEET 5, FEEDRIX
60 cm 2R, & TLROEEINZS ~200Ccfibhd, %

PEZEIRERE E BhE I 170 72 S i BB R © & 2 AL BB i

NENDIEEFR OBEHFITRAK 15 m BEZEEL T»
%o

~
=%

WZQ
@LQ

1 IV EEARORAR ((FEED 2HDBE

60cm

22 AMuBBEEHICSRD b3 EH

2% 1 ficm L7z LRI B »C ADIFERB % A8 <3
M3 2 7200 ik, APLIEFHIEA I AT o BRRE KX OMERE DS
kowbhz,

1) (IEFHAEE

MEFHINIFEGOIE L Y T ICEHEE TH 2 LERH
5720, FARINDZHEEIT10 ecm K TH 5, FEDFHH
#iPAIE, —MRINZReVEETA v TaIEL2 YT E L
T, 15 mX5mZMRE L7z,

2) {EEBRRIEHAEE

MEEF T TRICOE DR 1 ~2BE62<K, %
CCEHAMEE X AFED AN T Y F XD BTN E T4
Wb 5,

3) ADER

AT 4Tl R USRI TR O (F3EE 2 RS
570, WL &b Ic AOFHIARD b5, Z OFHNIE
7Av~DREBENOHAY 2, ZHOZAL, WHOW 5
X COFEBEOEICHIETE 20825 3,

4) BEADRSE

SHHlZ MR BHTICIEF ¥ U 7L — 2 3 v S OFILEL A
ML b, THIZRHEERE, 74 v L A7y 23R % S
o, —ICEHAFTICEF Y ) T —v g VSR R S
7. FRECEAHE 2 HER D 5,

“n 41



OMRON TECHNICS Vol.56 No.1 (#i#& 168 %) 2024

2.3 BERiTORE
ko NMZERHEA c b 2, MERER T L N
AL TR T CRRAS 5,

1) #RERARX

AR ER T e LTk, NLEE %MW 2 GPS HlIl{i,
Wi-Fi 7 7 2 2 A4 v b ZH v 3 Wi-Fi fllfiz, ©— 2 v
K% > 5 Bluetooth JlIfiz, & (UWB ) 1< X % =fil
i, HEHRHONT VB,

Z D5 b, GPS, Wi-Fi, Bluetooth @ BIA7 347 (3% m Bk
D7, Fox BEIET RV EETOMFEENL <L TOBH)
DFHANZTE 2R,

fEf 2 o 72 ZARIEE T, B om AN o fR2E cHlhz
AHETH B, Lo L, UWBHIALIZEAICK 28 2,
T, B OER S KN EELRET 2 20 0Z{EKD
MEFEE VI v ) 7L —2 2 MEER, B CORE
RRFES VLB R 570 TH B, ChbDFERET
THZICEFPAELCED THU ERLTEE T2, $/-, EHR
HRCRHEEFBOR vy 7 3FFETETH, 2D
E OBIG O BARN DRI NICZ b2 b wnizo, W
FADT A= F RNy 7Bl v v FEESH
%,

2) ABREAIAR

Nl AL R, 28 L7z NiEike 7 v %2 A v TR
s EEE T 2 FikTh 5, 2o NidHOH
BB CoOBTERMECITHAI N TE Y, ADEH MM
ZEAICEVKEECRATTE 37, —., —RIICEAD
WA TE vk, e EETR T, RS RO
DIEEHICENSE LR TE R 2 2MEEH 5, 20 %
RS 272001 20%KELT, ¥LI4 vOEEFEOKS
AOETICHETClE T2 22T, (FEE2MS o L ikn]
REIC 72 223, BHTAES L 2B o 7z ARSE Al Tl
HREEME TS %,

3. REFX

28T kS e, BURTER, EEEoMERHINIC L
SIS RS, MRS, A, BARDMEZ M-
Bt a3,
FTCHRABEROD N T —~—H— (7)) 2Hv
= N BRI 2R L2 CDXI B, AT —~—
71— % M7z BB TS I mGEAE e < b A b T
w3, —flE LT, o2 UOERELEEYEE N Ty
VT3 FERETONEY 2, HEAlaoEmme, 1
HHOWH 2 X112 X 2K P23 ET %, RS TR, T
COMEERMEHINICE L L 27 A T ) XA EHREY — L%
AwzzbcoffEEMklL s, RLICHEELZL
LRz o Ko - EERT,

42 (42)

Iz id, WD 12 X I3 TEEICE L 203, I
Flic X 2231318 —ED7=o, YIMHEEEHLT S
V=L EBIF L 2, Bl & OFRANC O W T, B
TAITYVRLDOKR, BLXUWFTZ v F v IHHIEIC X > Txf
Tl UT3EIMTETALAITY XLDHBICD VT,
JE2fiCizy —fLoMEEHNT 5,

#®1 WREHEC KB
IHREOFME | WX (BRI

MRRER R — 1
(74 - EHEE)

BEMTIILITY X LA

ZEER

BERA MERE LIRS E I
BE | 2425h. BHE
EE) 1Eld 7

Hle

. B%
B | FET 5 1. EMERE
(FE RS | Fsh EEED |2 L5y b PHE
=it BEEE—F |3 A <HEE
SA @ | 2m-15m B A 5 DER

3.1 &AMT7TALIY XL

1) BBOBRMEE:RE

— eIk, 164720 1 2o % HSV
t7=[ (Hue : ffH. Saturation : ¥E. Value : BHEE 2> & HE
RENDBEER) ICHET 5, L LEERE T, X
Ky FRECHEZORHO A v A 7HOFEIC XY | BT
I X o CHSV OEAEH L, B EMAREZET X
&2, Ma<T, MY — 27 Ic@iETLREZOOMMES 5
LA B, CNERRT 5720, AL, HSVD
ELEHL T ZOMEBERD 7 7 AX Ik > THHHTE
% &#E ., @i oAb CRAIEIH 2 HBGYE
L7, BARMICIE, FRTICHE CIlE L 2 AigF o HSV
fli% K-means JEx W T 22 L iIc Lz, 2OFE
. EWCGFTICH 2T —2IEEL 7 7 A2 TH DL EVWHFE
ZDb L, F—2BOMEcEONT s T 2R Y v I RT
SFETH B,

X2 <, BEEFTOMAMEMHRTEDA X -V 21T,
Z OHICIRIE T D2 2 & DB A b TR HiPH
% 3OWEL TS,

B/ RE/EE

-@

2 BERAMSBEOKE

Bi8/BE/EE



IR HE =

2) BIEFORMBEROMIE

MRS O T Ik, AT CRiH L 72 IR L B2 (L DL
Sz, FEZO L 2 B3 HIAR R EDOLERE L, MY &S
EEE DR ICENS C L IC X 3R RET S, 22T
ANOE)E ZBI L CHIK FHx Tl L, BER R 2 HIES
28I, PHICEA T T4 AT -2, B
I IE, BRAIETRRICUL T O R 7 v 72 HIFFFEIT L <
MEzFEETLI L L LT,

L @EICBA L 2 60E & BHEDALE D & 1T D87
TS5,

2. BFEZRAML a0zt &, THIL 2BB751H Lic
BRI Z /7S 5.

3. Tl 5B & 2 H L T AL DRSS BRI S 5,

C O FEZBEPR R Z T, (FEH OB L
TW370, FTERICHIEL To2WEEBRA L 2 WiiEc
LY, BBz S EML 7.

3.2 MEIREY —LVERAW-EARSE
AR OEM 2 F AL THEYIMcEATE 51
FAE T 2720, LUTHRERIRA T Y — Vv ERFL 7,

1) WASD54 VR%E

NI e o TR WIREECligg 375 L AR %84
L. fE¥EEHISEME T 32 (K3 (), 22T, FARY
BRELRVISEMNICHATDTZ A v E FFE L E
L7ze BARIICIE, BRET BIEEFRVH 7 —AX7 Pk
ERL AR, AR LAWT A VICHHET 2 Y —
AL 7z (K3 (b)), FEERE LT A v, B
DHEC THRIFHCHETE 2 X I 1Tk o7z,

kB, TOYV—NMFEMRAIORIC, Y <l L CRE
T3 LT, TREGECEHTE 2HRAK AT 2 (X
3 (¢),

®)
JA R

B3 7AVRBREAYYHIE

TA AR

2) EIHAME

3 1 ficildio CRAEIFH O ED Y — kL 7z, B
RENTIZ AT OFEE 2 R 2 VEE7Z 0 cEIT L. LHiff %
BRETEDLIIT LT,

PEZEIRERE E BhE I 170 72 S i BB R © & 2 AL BB i

ARATDHRTA M NT VR ERE
BIETFZEMLTCIA vHNEHRLS QB4 %2D 14
FREE) BT % $R

frz L 7R ICL 2 (ilET- 0 HSV iz 7 7 A X 43
FHL . (AP 2 EEERE

E U T BUNEIPH i Fe o < il o B R A B
B A L 2 SRR

® © 06

e L<, i oRENERTcTE 2 X5
o7,

DAE. BPERA 7R < T WIHHRE AR CfT 2 %
Xorichhotz, £72. 18DPCTHRARIBEITCHATE
HECE 2EllA R CRiZE B LT, 1REDARAT
THANA=TERVHEWAEVELTA VICHRIETE S
V=t L,

4, BEHM7NLTY X LDOWREE
3ECHRARLETAITY XL LY —LDOMEEZ LT DIk
T, FEEREBRECHGEL 72,

4.1 REEEE & (R E DHR

9. MNP & R A MGE L 72, BRAETIE 8 L DIFT
ZRAVC, AAZET25 3 mUAD 6 Hini CLEA % 3
(B HI2035 L BAhihR) 2z -45r 18 HH
THMRA L A O F M EGEEL 72, A X T 13FIRA X T %
v, KFomEiE3m, HRIZ1LTm e Lk, EEHD
B RE ozl L 2 HEohike LTng, it
DARAZTET 20 OHHEE . BB AR FELE L 721F
BaedpL MR e £ 2 10RT,

*®2 IRAEEORIER

‘ 2m ‘ 25 m ‘ 3m

0 0 3 (R&AD)
& 0 0 0
)3 0 0 0
# 0 0 3 (KI&AD)
Eik 0 0 3 (CR#&HD)
ok 0 0 3 (Ri&H)
i 0 4 (GEweED) |4 (GRtaEn)
%® 6 (Ri&ED) |6 CkigEl) |3 (GRtgxn)

e, LEUAD 6 tizH AT FOLIY 25 m U T
BAL KRR R CRATE B 2 L 2R L 72, 3miin s
L4 DU TR FEE L2, 2hid, falRA X 7 0k
Pl AATETH» LN 2 ICHREVIETFA/NE (s 2 &
T, KBEHRHEELTWE20TH5E, $7-. 25m OHi

(43) 43



OMRON TECHNICS Vol.56 No.1 (#i#& 168 %) 2024

BT b AR 4 il SRR A A L. e T ol
TR E I o7,

RITT H L 72j8K - REAIOFAERNIC O WTELR T
3, ZD7»ic, ThZho o HSV % H5E L 72555
R IICRT,

®3 BFOEILDHSVIE

B, Pkta & bl o Z o L <t o 2 bt
K3ThHot, ThiFEaLktaotifiz (10) Kb <T
FHMNE Lo T w3, fhitacd FAFEOMHEAARL Tk
D, fERE LT, WA EA ST iRRA - RIRAIE
FE L eh o7z,

2) BE
3E2MICEIMOMEY . MEDHEEI N AT DT 4 Vil
Bickotwm/MEL T3, K5ic, WE2Z{bxgl
¥, 74 V%O HSV Ofi% R~

& | H@E® | s®ED | VED
ik 196 171 68
1% 12 206 204
Bk 2 183 117
& 37 165 130
15 66 129 159
1 114 108 83
UiN 7 207 115
%R 228 94 55

x5 BEZHMICHIZ2FvUTL—>ar#E0 HSVE

& | B [Lud | H (&) | S (B9 |V @

ko, AHOMEDZEMRS, WEDE2 Lk
Wiz, BEMANICER s EZOND, BERXEEEH
JEDMo I LK . BRAIEESNEECTH >/ E 25
Nz, —J. B EREIRBATEE > 72720, BifzER
10 HIIHEIREL 2 b B,

PIE, 5mx5m OHEPHT 6 oA ATEEZ Ehb,
e DMEST 2% DEEFRNTOEREEDHA»TE 2
LEZTWD, KBRS A v CIEESERTHAUEE RS
B&EE, Aol ra24HL, (FELEE Ty F v
WIEZ 322 & T, #alWiEE EZ T 5,

4.2 ZHRBRBEAOTID
LR BREI~OXIG X, R & IR o 8 2 5l L
Teo MRRLICIZFRI 250 REZR 6 A% HV 72,

1) BB

3E2HUCHIDEY . HATDERT A4 FNT v 2T
I X o CTHEIAfIC X % @ig T ot MZz&/IMEL Tw
3, Faio, EWEPACICE T 274 P N7 v 2K O
HSV D RFEH & L Ttz /NS wigt L ez rd,

x4 BAECZENHICHTIZF v U TL— a3 %D HSVE

& | ®RE K | H (@0 | S @D |V @D

530 16 220 168
=) 700 16 218 180
820 16 221 181
530 4 175 132
B 700 7 186 123
820 4 177 145

e, dhth & I oZ ok L <o Z tizm A
3ThY., BELtktaotfE (10) iIchkxTHRMNE L
o TWwb, BAL DEAELFRL L., flita<d FEOM
MERLTED, fiRe LT, BHAGEEL S TR
A - RBNIFRAE L 22 72,

UEoWiEic kb, BIAGCIREOLE2H > Th,
KL2OBFKELAEZTATI X LBLRY =L EHAWSE L
T, BBRAIPRBAIO R CMAITE 2 2 L 2R L 72,

4.3 (IEFHAEE
KICHrEFHIS S 2 BGE L 72, BREEIZ. 2 3 1 fficab~
TIREDEHMHN VT4 VEEECTo7, IATETET
AVvOEFRELEHETR (DA FET A5 2.5 mPUj5OHl
&) O 5 Mg T 30 M AIE T 2 EE L CERE L, FHIIAL
BEONTYXFERFELAE, €72 VHATDOANT Y F
(XY) &, ZnEEICHREL 2HEE2ER 6 ITRT,

&6 EFHHlORE

e
(B2 L ILE)

NTYF
(R& [em])

2700 17 186 228
& 5000 16 189 214
» 2700 7 164 172
& 5000 4 168 169

44 (44)




T BEE 3

ATOHETATY FIEI5em R TH 0. (B aHElE
DB il 2 & RERL 72,

4.4 ¥&8%

DloWEEc kv, erdEiXeRFke 72 AEEIC
B B EEREEHINC 15 3 DAL, SRR R BREE~
DOHIG, I X ONLE GRS L 2 7= 32 & 2390 72,

5. {EREFRIFTRAIMRELE
Ric, THOAEIIGICEAL T, BARSM & EER
HRH OS2 BREE L 72

5.1 EARZ MO
3EE 2Ty — B W CEBICYIHEEICE L
TR 2GR L7z, Z DfER. #A T 1 H8HE0 74 Vil
I 34y, AR 10 2% L 72, §E - TR cE
ATERLEZTVD,

5.2 ¥R D EHE

WEFIZ 4 L CEET 2V EED S [ Vv CoEfL 72, {F
SEFHI T 60 cm DYEZENLEFIC 10 FHIENE L. RN ©
HTER 2 EER & LA L7z, 2 2T 5 HTERRH
IR A TRT X ICHEHBICERAL T L, FES TfFE
L. BT 2 £ CORTH 5, EERFIGFHINGE X, =
by 7Yy F R BRIEROMKE L o ligic X Y FE
filiL 7z,

TAEmA,
R4 {EEBEONSE

5.3 RIER
FENRHAI L 72 FZEREE & . BREHEIES R % ik U 72 45 5
R TICTRT,

PEZEIRERE E BhE I 170 72 S i BB R © & 2 AL BB i

®T (FERREOFTHRER

$A o0 {fggg oy | BEER ®) | s
1 8.14 6.90 1.24
2 9.05 7.80 1.25
3 9.44 8.30 1.14
4 9.14 1.92 1.22
5 7.88 6.67 1.21
6 8.49 7.29 1.20
7 7.88 6.66 1.22
8 8.18 6.97 1.21
9 7.61 6.41 1.20
10 7.92 6.70 1.22

ETOHFA 7NV TRFFRIC X 5 FER 2 BRI I
NTLI~12BEWERE R o/, 20T, HIRHE
RVEERE MR COERIB» R TETTH B DIC
LT, ARG B ELERE o fE SRR 2. sEIE I
Ao T bfFERE T, BIOEERTRICHEEZH 2 £
TORELEEIN7-20TH 5,

o XHic, BEERIL - 1EER R & BARRERR O 1F Ry
e ofMiciz 1 U EDESDBFEAEL TS, L LTk
3, ZNLDESHTRCOIA 7V T—ERRITH 5 C
CICHEHLE, O 0. EEBE G EITUY 13 (F LR
KEOF—EDZD, RFFEIC K 25HARR2 52 LEI<
T LT, MERFIL L EAEE GREL0.I MR TR
RIEHHIASATREIC 22 B0 2 D X 5 I NDTEERERENZ Y ¥ X
DL FNCEHIEEI N WD, TR AEEDE
HiciEH T %,

6. LTV

Taix, AMEERRO BEEHNOEB~ HIEL T, #
7 —~ ==& R\ AMEEBREAM % BAFE L 72, B4R
ik, EEFR R R o L, WRICWS 77—~ —
H—DNEERNT 5, MAT7TALTY) XL LTk, 77
A2 v BRI~ — A B OEEIRAEI T E . A
TT 4 A7 a—Huiz \NIEOHIEREDT A TY X
LffFET 5 2 &c, W, WIlGoZ(Le, FEEOL
BIR D > THBHAMHEES oLz, £/, HGICH
bE7zFx ) 7L —vavEOMRARELY — ML 722
LT, MRA L IGBRIRICHBEICEATE 3 X ) Ickho T,
AH OB AR L LT, EER T XTOIEERR Y
TARA NSRS C 8T, WEARBAICO R 51
HESMEZE 2, B L W0 E DRSS 7 2 H DB
PEOLND, D DIEHRE TCIC Y] 7 AT % FhE 3
22T, AT XERMBEIMT 2 b d A WE D

(45) 45



OMRON TECHNICS Vol.56 No.1 (#i#& 168 %) 2024

BEMAPETCE 2 e ifFZI s, 5%, FoN71H
WEEEHIC 74— PNy 352 8icXY, (F¥EEDY
AREFN—va v LCBFONE LEZ TS

PLE. BUGEEcoRRWEIGIm A, (FEHEA S
ﬁx#w?yi%%@f%57777?5%%%%@%%

I 7= Bl OBRFEICHL Y #A T <, BARIICiE, G
L 7= EZERFE 2 Flv TR P vt oy 7 2 RIEHE - ﬁ*ﬁ@“é&

i, fE%HE 0B R Z 8 2 WA+ 3 M2 ma L Tw
<0

SE X

1) W.-H. Tsai, “A Technical Note on Using Work Sampling to Estimate
the Effort on Activities Under Activity-Based Costing,” Int. J. Prod.
Econ., vol. 43, issue 1, pp. 11-16, 1996.

2) WRHAE fb, “TEREST Y ) 2= a vy “BRC) ZEHHE
#, vol. 94, no. 6, pp. 352-355, 2020.

3) VEE—5&, G, “eVERET A vics T 5{?%%07@3@%
BERA > A T L ORI, > X 7 L BTG 20 578, vol.
33, no. 5, pp. 149-155, 2020.

D MREETA T IV 3RICHMEEFMY 7 v =T

https://www.library-inc.co.jp/product/?id=1372147489-
429207&ca=11&list_flg=1 (Accessed: Mar. 6, 2024).

5) A Lw RS, 7 — 2 EEE, 7 — 2Rl E o
ik B 7w 7 T s e UNRD B BEAR R B 2020~
205027, Dec. 24, 2020.

6) F. Mazhar et al., “Precise Indoor Positioning Using UWB: A Review

Cosmos.

of Methods, Algorithms and Implementations,” Wireless Pers. Com-
mun., vol. 97, pp. 4467-4491, 2017.

7) 7 1, “Deep Learning % V> 72 5T i o WFge B 1, &5
TG AT F 2 BT 78 #R & =IEICE technical report: 157 %
#R, vol. 116, no. 366, pp 37-46, 2016.

8) M &t T A4 77 ) — 2 JOCHMmiEH Y 7 b 7 = 7.” Move-
tr/2D. https://www.library-inc.co.jp/product/?id=1372146225-

105767 &ca=11&list_flg=1 (Accessed: Mar. 6, 2024).

46 (46)

HEERT

FHAM HE  UJITA Yasuhiro
AVERP)TIA =P A—=2 a VvV BV AR
H o= —

FEMTFAFEARS 5 1 BAiiEh

=Y T by T T

& %% MORI Mizuki

AVEAN) TAF— b A= aV BV AR
HoN=—

FEABHAEAED 2 1 BT

EG RN E

ARAGHOFER DAL, B TEL LT LEMRHY LT,



b

g

\

) 25 L\ . ' A\
FLE Y DRFRTA -
A I R— a2 e B AT H

— IO —F— A= 3y —

Temp Min
Temp Max

Customer
Time XX
Temp Ambjent 5

World,
Worki
MAX

Status
Job WW25D7¢

Scale




OMRON TECHNICS Vol.56 No.1 (#i#& 168 %) 2024

RERIEORAENGEHOZE R TTcT—FIC
BIFZRERMONYE

i il

AT RO, S Eom Fid, SUERSICE T3 KEAFETH Y, ZodEDO TR L LT, Al (Artifi-
cial Intelligence : A THIAE) DEHDED T 5,

LA, HERDAITIE, EHAVBHREER 7 —ARH D, ZDOVLDIC, AIOTAITY) XLPHiFEE LTWET —
20t L. FREOBERL DT — 2 0l H 5, HhiEHEG ik, FRoZe, RO, FiHomELH
BE L OBRRCEFHB DY, TR IZOFEERZT L, COXIBEMPED -2 GE. T — XITITERN
EEEHN 5,

BEded ALIZ, EFRINBEBD RN L ZARE LTS, 200, BBIOMENRD LT — 21 L THtko Al
AT L. Mo HEDRR L 725, ZOWER, AIIFHOHEDO—D Lo T3,

AfETliE, ko7 ra) X o, REEBROST kA blibNCw 2 EBRIOFEEMA 2, HiiaT N
Y RLERET S, RO T AT X ATIHIICOHEETH - 2BUGHEIC oW T REFIEIC X 2B HER
18%TH B DIH L, 2HEDOKRTEIZ. IR T0%TH 72, TDT AT Y X LIZEBGIERZ K 50% 53
TE, ATH DL BT L 7=,

AT Y, T2 OEFTHIE T HER Al & LT, HEROFRIC L 2EFHORME, BRYBrEbEzT
AT ZLIC X B AR R T,

Improved Anomaly Detection in Data Affected by
Sudden Changes in the Factory

SUGIHARA Tetsuro

Solving labor shortages and improving product quality are major issues at manufacturing sites, and Al (Artificial
Intelligence) is being applied as a means of improvement.

However, there are cases where it is difficult to apply conventional Al. One of them is the discrepancy between
the distribution of data assumed by Al algorithms and the data at the actual manufacturing site. At the manufac-
turing site, there are fluctuations in many factors, such as changes in raw materials, replacement of jigs, and
changes in equipment settings, and data is affected by them. If there is such a fluctuation, sudden fluctuations will
also appear in the data.

Conventional Al assumes that there will be no sudden fluctuations. Therefore, when conventional Al is applied
to cases where the influence of fluctuations is large, it causes erroneous judgments. This improvement is one of
the challenges in utilizing Al

In this paper, we propose a new algorithm that adds the control chart method that has been conventionally used
in the field of quality control to the conventional algorithm. And for on-site issues that were difficult to deal with
with conventional algorithms, the false positive rate of the proposed method is 18%, while the two conventional
methods are both about 70%. It was. This algorithm can improve the false positive rate by about 50% and has
been confirmed to be effective. In this paper, as an Al that can respond to fluctuations in data, we show the direc-

tion by an algorithm that combines detection of fluctuations by the control chart method and sequential learning.

Contact : SUGIHARA Tetsuro tetsuro.sugihara@omron.com
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Clarification for Output Characteristic Causing by
Uncontrollable Input Variable Using FEM
Analysis and Inverse-Problem Approach

NATSUDA Yosuke

Defects that were not anticipated in the design stage may occur at the prototyping stage. One of the reasons for
this is the variability that is difficult to control and observe in the experience. If the output value or its change
characteristics are not constant due to the variation, the true mechanism cannot be considered by the “Forward-
problem approach” that verifies it based on logic. Therefore, we focused on the “Inverse-problem approach” that
infers and verifies from a large number of evaluation data, and verified its effectiveness based on the variation of
the distance measurement value of the 3D vision sensor under thermal shock. In this verification, we first repro-
duced the mechanical behavior under thermal shock and the change in the amount of distance measurement value
variation by thermal stress analysis considering nonlinear contact. Next, we visualized the output trends and influ-
ence of the factors by a large number of analysis data giving input variations. As a result, we found the essential
factors and logic that affect the distance measurement value. In addition, we showed that more efficient verifica-
tion is possible by using an adaptive DOE, and confirmed that the Inverse-problem approach is a method that

contributes to shortening the development period and creating value of the product.
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Development of a Method for Estimating the Range of
Electrical Disturbances Using Product-scale Simulation
and Dynamic Search

FUJITA Koji

Products are required to have robust quality to operate stably against disturbances in various usage environment.
To satisfy such requirements, it is necessary to verify operation under various conditions and to eliminate
conditions that cause unstable operation, which is where CAE technology is effective. However, it is difficult to
analyze electrical behavior at the product level using conventional circuit simulation, and the evaluation of
electrical disturbances has been conducted mainly on actual equipment.

In this study, we developed a method to efficiently estimate the conditions of disturbances that make product
behavior unstable from a wide range of conditions by using system simulation technology that can analyze
product-scale electrical behavior and a dynamic search method, and confirmed its effectiveness through
verification of actual equipment. By utilizing this technology, it is expected to be effective in preventing the
overlooking of disturbance conditions that cause unstable behavior, which was conventionally judged on an

individual basis.
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ASIC (Application Specific Integrated Circuit) Remake
Method Guaranteeing Compatibility at the Clock Cycle
Level

FURUISHI Norio

In recent years, the domestic semiconductor industry has faced intense competition and supply chain disruptions
due to semiconductor shortages. Amid the phase-out of ASIC production using older processes, we have struggled
with how to respond when ASIC production is discontinued to maintain product supply to customers. Common
responses include bulk purchases (last buys) or redesigns (remakes). However, redesigns often face challenges
such as the lack of design assets and technical issues with asynchronous circuits widely used in older ASICs.

To address these challenges, we propose a development method that enables redesign from asynchronous to
synchronous circuits even when design assets are unavailable. Specifically, in RTL verification, we
simultaneously input signals to both the original RTL circuit, which is asynchronous, and the RTL redesigned into
synchronous circuits. By comparing the output signals from each RTL circuit clock by clock, we overcome these

challenges simultaneously, ensuring functional and performance compatibility. We have already remade six ASICs

using this method and achieved zero market claims.
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Verification Results
Verification SUCCEEDED«
ATTENTION: RTL interpretation messages were produced during link<
of reference and implementation designs.<
Verification results may disagree with a logic simulator.«

Reference design: r:/WORK/s_nsmc_top<
Implementation design: i:/WORK/s_nsmc_tope
1105 Passing compare points<

Matched Compare Points BBPin  Loop  BBNet Cut Port DFF LAT  TOTAL<
Passing (equivalent) 144 0 59 0 85 359 458 1105«

Failing (not equivalent) 0 0 0 0 0 0 0 0

5 HERALFER D NP

RTL ¥ —Ra— F L FERR FBGEI N T DL Ly
FURFER-EL Do 7285413 ASIC U X 4 7 Dtk
GO CHABBETH L, PEOA—HDEA X RTL
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LTw3igAld, RTLY —2a— i3t 4, 72t
N AL o R MEREE b ORI O BT 7 £ R
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Results Summary:«

Command-|ine read

Design Read 3
Found 1 top module:«
s_msmc_top  (file|

0 error,
0 error,

0 information messages
2 information messages

0 warning,
16 warnings,

. /src/s_psme_top. v) <

Blackbox Resolution: 0 error, 0 warning, 14 information messages+
SGDC Checks 0 error, 0 warning, 0 information message«
Policy lint 0 error, 177 warnings, 2 information messages«
Policy clock-reset : 0 error, 2 warnings, 14 information messages<
Total : 0 error, 195 warnings, 32 information messages<
o \
Total Number of Generated Messages - 227
Number of Reported Messages L 227«
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Reduction of Waveform Discontinuity in Respiratory
Waveform Measurement using Millimeter-Wave Radar

TANIMOTO Yudai, MATSUURA Keiki and SAITO Keisuke

Human sensing, which measures human movements and vital signs, has become familiar to us with the
proliferation of measurement devices and the expansion of related services. Among various measurement devices,
millimeter-wave radar has attracted much attention as it can accurately measure human vital signs without
physical contact. Discontinuous parts that do not exist in actual respiration may appear in the respiratory
waveform, which is measured by the radar as the chest wall movement. This is due to the presence of multiple
reflection signals and the influence of environmental changes. Such discontinuities can hinder the estimation of
health status from long-term waveform trends, so it is desirable to reduce them.

This paper proposes a method of selecting waveforms with less discontinuity from the estimated waveform
group. This method is based on the characteristics of the waveform and the spatial information obtained by the
radar. We conducted an experiment to simultaneously measure the respiratory waveforms of multiple people using
millimeter-wave radar. The results showed that the discontinuity contained in the waveform was reduced

compared to the case where discontinuity was not considered when constructing a long-term respiratory

waveform using the proposed method.
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Realization of Multi-Person Respiratory Rate
Measurement using Time-series Clustering with
Millimeter-Wave Radar

MATSUURA Keiki, KAWAKAMI Riho, TANIMOTO Yudai and SAITO Keisuke

In various fields, including medical and health management, the demand for vital sensing technology is increasing
due to the proliferation of related services. One of them, millimeter-wave radar, is seen as a promising technology
that can simultaneously measure the vital signs of multiple people in a non-contact manner with the body. The
detection of multiple targets in millimeter-wave radar is generally performed by clustering based on the intensity
information of spatially separated reflected waves, which is generated as input from point clouds. By analyzing
the reflected waves of each subject identified as a result, vital signs such as respiration rate and heart rate can be
determined. However, millimeter-wave radar tends to be at a disadvantage in terms of angular resolution
compared to optical sensors due to the constraint of the number of antennas, and there are cases where detection
becomes difficult when the distance between the subjects to be measured is close.

In this paper, we propose a time-series clustering method to detect the respiration rate of multiple people based
on the trend information generated by creating a respiration rate time trend map that captures the time variation of
the respiration rate observed in space from the spatial reflection distribution of millimeter-wave radar. We
conducted an experiment to simultaneously measure the respiration rate of multiple people, and confirmed that we
can detect the respiration rate even in situations where the distance between subjects is close or the respiration

rate matches instantaneously, achieving a significant performance improvement of 93% compared to the detection

rate of 51% of existing methods.

Contact : MATSUURA Keiki keiki.matsuura@omron.com
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Blood Pressure Using Beat-by-Beat Features
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Benchmarking Actor-Critic Deep Reinforcement

Learning Algorithms for Robotics Control with
Action Constraints
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This study presents a benchmark for evaluating action-constrained rein-
forcement learning (RL) algorithms. In action-constrained RL, each action
taken by the learning system must comply with certain constraints. These
constraints are crucial for ensuring the feasibility and safety of actions in
real-world systems. We evaluate existing algorithms and their novel vari-
ants across multiple robotics control environments, encompassing multiple
action constraint types. Our evaluation provides the first in-depth per-
spective of the field, revealing surprising insights, including the effective-
ness of a straightforward baseline approach. The benchmark problems
and associated code utilized in our experiments are made available online
at github.com/omron-sinicx/action-constrained-RL-benchmark for further
research and development.
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ViewBirdiformer: Learning to Recover Ground-
Plane Crowd Trajectories and Ego-Motion From
a Single Ego-Centric View
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We introduce a novel learning-based method for view birdification, the
task of recovering ground-plane trajectories of pedestrians of a crowd and
their observer in the same crowd just from the observed ego-centric
video. View birdification becomes essential for mobile robot navigation
and localization in dense crowds where the static background is hard to
see and reliably track. It is challenging mainly for two reasons; i) abso-
lute trajectories of pedestrians are entangled with the movement of the
observer which needs to be decoupled from their observed relative move-
ments in the ego-centric video, and ii) a crowd motion model describing
the pedestrian movement interactions is specific to the scene yet
unknown a priori. For this, we introduce a Transformer-based network
referred to as ViewBirdiformer which implicitly models the crowd motion
through self-attention and decomposes relative 2D movement observations
onto the ground-plane trajectories of the crowd and the camera through
cross-attention between views. Extensive experimental results demonstrate
that ViewBirdiformer achieves accuracy similar to or better than state-of-
the-art with three orders of magnitude reduction in execution time.
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