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Arterial Compression Technology for a Watch-type Blood
Pressure Monitor

KUBO Tuakeshi and NISHIOKA Takanori

OMRON Healthcare Co., Ltd. is working on the development of a watch-type wearable blood pressure monitor
that makes it possible to measure blood pressure anytime, anywhere. The increase of the measurement opportu-
nity by the realization of the wearable blood pressure monitor can expect contribution to further hypertensive
pressure medical treatment, because it makes it possible to catch a one-day blood pressure fluctuation continu-
ously.

In order to be able to always wear it, it is necessary to make cuff (bladder) width half of conventional model.
When the cuff width is reduced, there is a problem that blood pressure measurement accuracy is deteriorated
because a higher internal pressure of the cuff is required to occlude the artery and a correct pulse waveform can-
not be detected.

Conventionally, only one cuff carries out gradually pressurize of artery of wrist and detection of cuff internal
pressure including the minute pressure vibration that occurs by pulsation of the blood pressure. The new cuff
structure carries out pressurization the wrist and the detection of the real pressure to be applied to a pressed wrist,
by another cuff. It enables it to do cuff width in 25mm and width less than half from conventional 52mm. And it
acquired the medical equipment certification for the first time in the world and let the development of the wear-

able blood pressure monitor which guaranteed measurement accuracy succeed.
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x1 BABERR

Validation for
HEM-6410T-ZM HEM-6410T-ZL
CKER@IF M ¥4 X) | CKERF L 34 X)

Validation for

Difference of SBP for -09+7.6 24%73
criterion],mmHg (passed) (passed)
Difference of SBP for —0.9+6.8 24%6.5
criterion2,mmHg (passed) (passed)
Difference of DBP for —1.1%+6.1 0.7£7.0
criterion],mmHg (passed) (passed)
Difference of DBP for —1.1%£55 0.7£6.5
criterion2,mmHg (passed) (passed)
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% 7-. ABPM (Ambulatory Blood Pressure Monitoring, 24 [
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Model BP8000-M (HEM-6410T-ZM)
Diameter approximately 48 mm,

Dimensions Case thickness approximately 14 mm,
Band width approximately 30 mm

Weight Approximately 115 g

Display Transflective memory-in-pixel LCD

Measurable

wrist 160 to 190 mm

circumference

Battery life Two days (8times/day measure-
ments)
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1. ¥ZAH'E

Development for On-site Customization Technology on
Facial Image Sensing

AIZAWA Tomoyoshi, HOSHINO Koichi and SAKAKIBARA Kei

We propose a novel method for on-site software customization to improve performance of facial image sensing.
In cases that a user has following facial characteristics, it is difficult to perform facial image sensing with high
accuracy:

- Big scars on the face.

- Defects, deformations of the facial parts such as eyes, nose, and mouth.

According to our approach, only setting some simple parameters is needed, on the other hand, no relearning
process on facial feature values is needed. So, it brings high performance of his/her facial image sensing as well
as general. Also, we show how to collect the intended user’s facial images for the software customization and its
accuracy validation by using the portable and user-friendly equipment. We have confirmed the effectiveness of our
proposed method by the experiments using actual facial images.
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1. ZAH'E

Model-less Grasping Points Estimation for Bin-Picking of
Non-Rigid Objects and Irregular-Shaped Objects

NISHINA Yuki and HASEGAWA Takahiro

In this paper, we deal with grasping points estimation for robotic bin picking. Usually, grasping points are esti-
mated by using 3D CAD of the object to be grasped. However, it becomes difficult to estimate grasping points for
non-rigid objects or irregular-shaped objects which do not have any specific 3D CADs. In order to realize bin
picking of non-rigid objects and irregular-shaped objects, we employ a model-less grasping points estimation
method that can estimate grasping points without using 3D CAD. As an estimation method for a two-fingered
hand, we propose a method that detects insertion candidates independently for the left and right fingers and pairs
the candidates to efficiently estimate grasping candidates with multiple opening widths of the hand. As an estima-
tion method for a suction hand, we propose a method that extracts flat areas based on the variance of the local
surface orientation of a depth map and estimates the optimal grasping points from the flat areas. Using the pro-
posed methods for two-fingered hand and suction hand, a robot successfully grasped non-rigid objects and irregu-
lar-shaped objects with grasping success rate of 96%. Moreover, the computation time of both proposed methods
is 250 msec on Intel(R) Core(TM) 17-7700 @ 3.60 GHz, which allows real-time bin picking.

i EFEFEAOTRBEZL CTH Y, 2ok )i

LSRG CYIRAEICE T, IffE ey F v L, BT
E®%%“%ﬁé%éﬁ¥%kﬁﬁ5:tﬁﬁ%(ﬁf?
o BlZIE, HBHELEICEWTERE T 4 vIicHa s 3
Mm . IV T FRIEATERIN TV IEMEIFES
B—=DFOEyFvIrT5, 20X RIA VEERK
ZOFERRZHEL L, ZoHiciFHFory * v
7D XS MO R EHY T IEEEDHELET 5,

Contact : NISHINA Yuki yuki.nishina@omron.com

MEEL M cE M CAML T 2 FHEARmE > TET
W3, HEMLT 2720070 —2E LT, A=V 7 4 —
X EMEN DTSR EHOEBEAH WL E3H 5, L
L. =27 4 — X CERICEGT B REE M
THE7-0, EFETA vosb EFTESEMLTLE S
WHE2RH L, 2L T, 150HHrFR Yy b E2HWT
NoBHRINTMEL RESE Y v v 2L, a2 Bk
FT5ZET, b T TEEEMmT 2 EBEEE kD,
NIERE Y ¥ v IS EEERT I, BN RYGEE R

(23)23



OMRON TECHNICS Vol.52 No.1 (#i#& 163 %5) 2020

U R PEEEER 2 5 v R v b Rl 2 BT S % 3R
BT 2MELRDH L, TERTWO LS Rlllikz ey v
T 284, ZXIC CAD £ F % W CHEEE o (s -
RHERBT Y, LoL, 7 — 7 A08Yh TRk
2T 20tk GERIAYIE) CRME-CEIEYO X 5 il
TR0 R B X 5 itk CREBRIR) <35
TEDZRIL CAD = T AP L Iz BRIR DAL
B RRATRBRT PRI L 25, chicxL T, P
ROMERERZRFHT 2 2 Ll TabbiBENRYIE
DEFTAEZMLTELES, NV FOBIRE T — 2 bHE
B, BRI 2 BT L RO B H
MTh b, FERIEDELARAAR DR IC B W TZ oWtk
DREHPRADHEE 2 LE L T 286, 7 AL AR
B TR e LCfli) 2 LI B -0 %0E L 72108
B % 7% L 2 Dl A L Ak b1 B,
AHFGECix. FERMIEDIA TR IR O 18 2 6 5
& L7zER T T AL AUFH BT IR R RET 5, B
¥He Ry bicfibn s e~y Fe LT, ZiFEv
FEWEN Y FBFEET 20, AR EIZNZT o v F
ERRE L7zFEARET 5, (v FelEA~AY FOD
Fl % 1 2R,

K1 >k (B) BLUBEN Y F (B)

2. BERR
T L ABFHLERAIC 3, R O Rl 2 L
BAFEIC L o THEE T 2 BE B IO Fike m Ry

FAY FOETFAERFGTA Y FIERICHE L 72 1050 E %
BRI IAVIFETFTALICESKSFFICH T LA TE
50

2.1 HWPEICED CIBINUERH

T L AERE R CIE. FANCOE O G 2
Lip\ 7z BeA Wik O Fol 2 B FENLIE % Deep Neural
Network (DNN) i€ X 0 228 &2 2 Tk 4 CREEIh T
V3319, Redmon & I AN EIG%E 7TXT7 CHEIL7=2Y v
F& DNN 26 H &2 7X7 Ofi~ v 7 %S
Fil~ v 7O & MR b ZH5 v F OfRruL R, fllaa .

24 (24

mE . MHEAE, ERMEFEED 6 XItT — & ZHIIFIC X
BT 2 e iRE L 2Y, IR O H#EE % Fully Con-
volutional Network (FCN) IC X 3t~V T 4 v 77 AV
T—vavICXANEMEE LT FELREI AT
2™, Dex-Net 3.0/4.0™% T, {7 &L D < v F 5
BTt U CHURF o R 2 ffES CHIJ 3 % DNN 245 3
2, SNLDOFHEDLHIICDNN 223 LT, BHE
TRAOFIE 2 kT 5 2 E AEEL 7 B Y, BURT & DK
EOYEERCE ARy VRFHE~ Y VRREL R 5720
BAPKEEL 256035 5,

2.2 Ny FEFIVICED CIBIFIER

Bt B2 g e L WIBRERE TR LTr Ry
b Doy FIARICH D W CHE§R D IR E 2 R T 5 F
15:743% %, Fast Graspability Evaluation (FGE)11’12> TlX. F
HEHER N DR 7 A2 v RN v Rk ERILL 72 2 Kot
NAFVHEEREEARIAL & CEEICIURIE SRR T
%, FGE#% {5~ v FICGHEM T 28546, FERIEDI KA
APZRPIRClE, RS L ICRE IR ERAE 2720, HED
v PR E I8 COMFHIERE RS HEIC 2 D . X IEO%
SRR L C L E ) LW I FREN S B, FGE#
W~ v FIGERT 2856, i3 29k 7 2 v Fici
Fiio LEBEEINTES T, MMMBFEET LR A v
b ATEERF L, ORI AETLCLE S & v ) il
Vb,

AP CliE, REOYVHEEREZAEST 2 4E 03 e v
AV Y MY, NV FEFAED BRI B
HIE L, Bl L 72 FGE O % 5k 3 2 € 7 v L 2 {UFE
MERBFEEZRET S5, " vy FelE~ Y FORE
B EAE DT ATY AL TERT 5 2 L BT
BB, AFECIRTIE Y FETET VL 2O E
LW HEA Y AT ET AL 2O ERERE 2 NE R
WMoOTALTY ALE LTRET S,

3. 2/ Y FETET VL R BB

3.1 PLIYXLDOBE
ﬁ&$®l9&#W%%%%TEWRﬁ%%fi {[ERES
CICREIDVBER LD, i v FCHEEMIE % 32
Té@ i@ﬁ®»Vbﬁ?%f®?*#b% U
TIROBIFHERFEIAIMLC LT 5>, CofEICHRL
T, RFECIE I8 v FOEES X HEIEDOK L Icx L
CHNTICHR AR 2 B U CRESSFR AR . 2o fafs
AN & GBI AR Z2 <7V v 743 2 LT, EEDOH
T FOFHER Z S IciEh T 5, K27 A=) XAD
ERGETRT, OB TDOATEREHE LTHNS
RICE v 3 CEHI L 72 FEEEE G 2> & RO E %2 5% 5,
ZRICE v H OSEHHE YIS B kA A & O ERE

o —



[ SN - ES

A ERT 272010, AQBICRIEE L 7= FEEE{S % 245K L.
Z N5 D b BB AR I o » IO R 2 M 3 5,
PREEFIR % koo Ji N BRER 371, BEAEMIR % [Hlis 3 5 BE
Hld, BROACPFITANCERR T 2 2 L8 TE, £ DJT VM
GILBL DR B R0 TH %, &R 52> & B
L 7= R 2 48 A L. BRMER AT 21T 5 & Tk
Ex Rk 5. AR, HURFR AR, ~T7 Y v &
SENERLAT T ic oW CEIAS %,

SPEEEIR AV FETL

' )‘ »'& (%

AA

EaE [ Emmammnn || sumarmns |

BBIBHELS

@t P S -
BHUEES s
L
2 ZEAVFATETALZABBFMEBERATLIYILD
SN

3.2 Higi@ARERE

AR v FOEfE B X UGATE &l AATRE R i fLiE &2 %
nENMGZICRINT 2, ZfE Y FICX Ok EREL T
T 272013, UTOZ oDt &tNERETH 3,
1. YEREERICERT 27200 0RmI Oy V9

FET 3
2. HEEHALZLZ LTS AR I TR~ —
ADTFIET S

TS E AR AR A T 5, £, B
BICKFEF B DM 7 4 A2 &EH L. KA O Hk
Ty VMERZRINT 2, T v O O ES —EE
U EoEFZEZRHS, cob &, iy VMBS
DA OHEFE, EHERO x i 77 A7 I - T, =
RItt v 325 DR E L 2 b WAL L TWwE DT
FEFRFAGEM & L, 528 E0 IR < 2 5 i1k
LT3 O THIEFHAMGR L 32, ZoRICIFTHZIE
ARG ENDZ DT, KDy VHICKEED LI
GREEHA L. 18RS T T 2 G ICIE 2 6
Foh3 5, X 3(a) i BRI AEH o6l % 71 3

JEREY A - SRR C v X v 7 D7 d D E 7V L AR B

[« EmmAmm
o HHIBARN

(b)) =7 v IR
3 HERABEBLORT UV IHER

33 R7YVY

AR A & G A B2z ~T )V v o2 LT
R 2 BT 5, EEOEEFAREICH T2 <7
Vv AR E 7 2 AR AR T AT B A R % (A
L CTWw3 70, [AU y BEOKFESMICFEST 5, Kl
fHAEROH 2o v ¥ OB X BN EET 2 A5 A
BRI L TRT Y v 7T 5, EXTICE T, EADE
TYIBICIOE TR itk o i oE & (MiERE &) & &
FL, ZOMEALE WL D S KE GEGEIC IO
LCERT 2, LEIEMAERHS X OGIEFAEHo 2z E
NICBET B, Ty o Eior LR o
Bzl e B & E L R E 1 min (i, Zhn )~
max (zi', zig™) & LCRHET & 2, EFRBEH XA UL
IR LTRE B 2 RSV, TEOEFHER A~ —
VI 5L CHFHEMOK VAR EITI, K3MICRT
Vv ER OB R, (R, HE) oRIERT
{£fR. fiE) AR ZRL TE Y, RT7BFEOMHT
BrhTnw3,

3.4 BFEIRfLIMTF

D R R 2> H BRR L 2B Rz iy L. &
FEMAAL 23 IS~ 2 24T 5, HERF L3 3] 13,
BT, R X S, RO ERRE S E e e &
BeABlRCERCTE 2, REFE I, HEE MRS
. BRI oERIED 3 B ORI 2 A abe 5
& CRRA I R RTEIfE 2 R T 5 o FEifEAS S IS~

(25) 25



OMRON TECHNICS Vol.52 No.1 (#i#& 163 %5) 2020

25 Tk CESIEN AT 2575,
4, BENY FRAIFTETIVL RIBIFAIB R

41 7LITY XLOBE

WA~V Pk YR %2 %E L Ciiffd 21z, LT o
ZOoDERBENPEETH D,

1. WEFZRWE % KBS 3 =00, EEOEYE O £

WL CEEIICT e —F
2. WE Sy FALoRER[RLERI IR nL 5,
FEPiR o i aEi % Wers

TS DD DOBENRSEME & 72 370, FEREEIGR
DFER 7 P L DB S W ORI ER A i L, 0
B % RS 5, T2 P A ERICHEET — % DR
RN E 2RI T PALTH L, D720, HER72
FAREBCHE AR EZ R CTW35E, Tb b oEn
INE WA FRERTH 5 L 52 5. T EICET S
T 7 u—F AL, IR B U 2B R 2 b
LNEFAHT 2 2R TE B7z0, EHERGREUE % 05
T, EE AR E R ATRE & 7 B

REFIRIC X 2 WEHRERBO RN L LT, 3
B 52> & Witk o SEIREI 2 i UL SR RE O Sl 5E 2>
SiFfo Lo & (JUFRHlifE) 2R3 2, RICHRRE
fififil D & LI IS 35 1T 5 URFL D & B O =Rt
ENVIFETLOTWHIELEML ., ORI & L &R
T2, LA, X 4(a) W DN 7 18 A o FEEEENR % ] &
LT, BETFEOFHMETNHT 2,

4.2 FERRI P VOREICE D < FEEEHE

AT PR S D JRPTETE IR N © = XoTiREE T — 2 (v,
Vo z) WX LT z=ax+by+c & 72 9T TV & /N
TEICEV 74 v T4 v 7T 5, FHETAVOERE a b 2>
LR oy yiFAOMEEZER L, Eilt~ey 7
ZERT 5 (K4b)),

(d) FEESOT <Y T

AR\ 2N - 4
(©) ERDOHE

X4 FEERE DM HLE

26 (26)

S 2R HI T IERR N 7 P A DI S0 X AUNE LR M
A D B IR R 7 P DXL ERKREL 1 B,
o T, RFTEEEENICE VT, KRR 7 P roniiy
HHd 2 (M4(). 2L <. RATHZHENA & HH L
TR 7 Y v DB HTE DRIELL T ¢ H 2 56 1P
F_NEEIY YT CPHTEE O A FV HgRE KT S,
I DN A F Y HRICHT LTI RY v 7% i L,
T AT E P A ST 2 (K 4(d),

L EoBIc X b N IERYER O Z 3 5
TENBTES, LaL, FUEETOEEGRIBEL Tw 2
WIMDFEAE L 725, PMARBESAT T  BEEEAE O 22 23330
TH 570, HEOYETE Y B—oYiE e Lt
LCLEIT VR — A vr—ya vEERIRET S,
% 2T, 7 A E SF I IR E R 1 0 L C watershed ik
IZ X B HEI ) & EH 9 %, watershed 725 13 SV [ fE 15 ] {5
D PREEAAER, SEIEIGE, T XY v IRY VU
W ORIRMIED HRER 5, FREEZIAIE, PR O %
S5 U CIE P2 o B2 SR T 2 LB CH b |
PSS 2 & BRI R IR X iz R b, I
PIRIGEI 0> O FREELS T PRI FR 13/ & 7 fil 2 FE O G &
7%, fito T, BREEZEHAE D /N X 7l SR % VI & R
S35 &P & G L. RO Yk o I &
NEITE B, 2ok, PRI XY 5El L 72 FHEEE &
FIY) v 7L, 70 v 7L =P & IWEhi o e o
I A X F 72 PHEEA Lo 3 5 F gk €
5, COMBICE Y, TYv X=XV T—va v il
52 LHATE, B PR ZN T2 2 L8 TE 3,

4.3 {BI5IEEEIC & 2 IBIHRE O

S N FmEIRN 2 &, R LT WALE Z RE T
% 7= o IR G % R H T 5, SERRATAM A % 7 ek A
DIEFFD LTI 2E TR 7 TH Y, FiliELE TOH
B, RO, T T e —F A, BEE O R
ARG LCHET 2, ERRICT, SEEOURHENICE
A HEL, FOEEEICE T2 E L2 X % =11 (A,
B, C} MY 5, If& R iBFRENE X A OB % Wi
LI A . C DEAS W 1F E I AME C 72 B X
ICHI Y YT 2, Z OUFRZ AN O CoOmFEICH L
THEITT 5, K 5() ICHEFRFFRMfifE o B ISR EZ R T, &
BB P O BRI B F A TH D BFRFT T e —
F IR T 10 % R S % 72 0 BR CRHE 3 2 L3
R, X o T, BFmEEIC B 2 MG E & md i 5
HIzzencEs,



[ SN - ES

€ Y )
@®
g nﬁg‘
& &x Of
g P :
@
® - 7 > - o . =
(a) 1BFFMEMEDE H (b) I BRAHRE

5 JERFHIEED B KGR & IBRHER O 0

JERFRTAMG 18 % 1 T AR N O iR TR L 72, R
I O = W IEHRPERE 2 & B IR R A 2 B3 2, 20
%, BHLZEFERIc BT 3y FET A LD =R
TCETEE OTHHEZ TS 5, EFREAZHT T 20
77 u—F M, ISR IR U 2 E R 2 b
NEBRAHAT S L CARERFITEEZE LN TE DS, &
JEREAE TR & THHE R VIRL, THEL
& L CHIE & 7= 5 T % o IR & 0 sl & L T8
k32, ZONHE R TOVMEBICOWTHEITT S, %
PRI T BB & N R REHER A X 5 (b) ISR T,

4.4 BFEIEGLMTF

ORHA 2 S B, JORFAIC BIEIANL 2 (11 5, LA
HIC i, B CIERRHmE % £ o LRz I m B SE AL &
153 %. Lo L, [AISEOFHlifE Z £ > O Rl o3 8 807
T 2560855, 20 L5 A3, FHELE TOH
B, MR OEL, R T 7 e — T AEEOIEFHEE 2 b T
EOERZRERNL, FUFHEEOURHREHZ Y — 55,

5. FHEEER

5.1 §HEA =

PSRRI X O REFEROENEERHEZ L 72, N T8
HARFE DN RYIA % = Rot+ v & TR L. IREHGR
2 OEFEAIE % AR L 2o RRRR L 72 IO E & 6 il
ZRflin Ry bcey 7L, FUEDEII~7L — A% Ei
L7z. maR v b o BREHIFH PN <22 @I NEAL O & R R
frEiexLce Ry PBER/FE N IAT S, Ry A
HREZ 74 Lalge., PRz iR L CimE O fLiE~
T —ATEZEROE AT X VIEHERIEEZREHL T
S L 720 /2. 1 KOERIC B 2 0RO E R o WL
IREf] & GFAMi U 720 RO ERFLE e Ry FA 74
T AHNCERETT 2729, 1 RO E LI B
J B LERRE R A L L 72, = RotEHI 2 v i i3 iDS
48l Ensenso X36, %EHfffiv 4~ v b iCiZ OMRON #:# oD
Viper650 % ffi i L 7=, Intel(R)Core(TM)i7-7700 @ 3.60
GHz @ CPU % #5# L 7= GHEH UK %2 FHAI L 72,

5.2 Z“f/ v FEHERER
—fgo v PG E 7V L R ABRHLE R o M S5 <
VSR RPIRIIR 6 ISR TRE X - JBIR - MEESRE

JEREY A - SRR C v X v 7 D7 d D E 7V L AR B

%5 AHROMETH L, choHrIb, odHT - Ledd
Vb NFHEABRATZIRIIRTH D . BHS — 7 I3k
WEpIE T %,

DR NAT NFF BRI—71L
8 p R

) P s
¥ ///5':‘ “r
& &

6 i/ FIBRUBERBOBEIRYE

nodbif

BACFERRYIARIC 51T 2 R 5 X OLEEREE % 5%
11251,

F1 IR NBEIERBO R R

EIEHER | 7L—2EE | EERNE | L
WA N L [%] [msec]

Y Ab 93/93 100.0 211

Ledbb | 159/160 99.4 285

NFF 110/124 88.7 197

BIR — 7L | 39/40 97.5 221

iy | |4 229

FKVIORTHERD B, 71 96.4% & @ U Ih R % 5%
KTBZERTETC B ERERNTE S, Thid, o
R EIEE T 2 2 & T, EER iR & e~ TR
BERKIETETHWEZLBEMLTVS, 26dTF®
Cep0d DX REREFISEWTZRO MM, B2 7 A1
M ORELCHEHER A RO 3 R TcE 270, KR
BRI ERE L o T b, NFFDHE8.7% & LFK
MK AL T2 o T B 03, YIRERER D X 5 7 A ZE 2 57
DIWFHPRZ T2 EBFRRNTH 5, WBERERTICD

T, FEHTH 229 msec CTHUFMEZRHETCECED.,
YT NRA LTERERANTEAE v 3V VHAEETH 5,
i, IR AR IC<T ) v SR fTo T b 7
W, HWH DY PR E RO E R 217 5 LT HE
L BHEBZRIBICEBTE T3 2 EEBL Tw 3,
B 71 5 v N R E R O K5 Rl & R T,

@n27



OMRON TECHNICS Vol.52 No.1 (#i#& 163 %5) 2020

&
fal
B
o
EN
&

B ERERR

7 ZHENY R ORI ER SRS

5.3 k& / > FERHERER

W&~ v a7 v L 2 EREA 8 7258 o 3R 92 5% <
W B ERET RIS ISR TR E X - JBIR - MR E R
72 % 5 M ORI TS 5,

v3xr—Xx
R

P D &

WE /N> FER BB ORI R Y E

TIRFvY
IN—Y

Ny R

Y—7

77y bk
r—7Nn

X8

B R IC BT 2 IR B X VLR IR R % 3R
2 10T,

®2 WEN Y NBHIERBO IR

TL—REH | IBRIhE
b Z A 1% [%]

BER

403 B ]

[msec]

LYz

Zz;}t 38/39 97.4 72
Ny By —7|18/18 100.0 112
vax—X | 114/120 95.0 91
Zi§§y7 65/68 95.5 75
R 73/75 97.3 67
T 97.0 83

F2TRTHERE D 5. 2 ToEERRYEICH LT5%
LI EOIEERIIETH 5 Z LR TE B, FHO LI %
EIE L 72 i & #0577 e —F AEoRHIC X
O, BELEWEERZERLZ, Fric~v Py =713,
PR 4 X238k & <L PRI IR W 72 3 JERE
RGO Nz, RIS 2 EAaMEBE LTk, ~
I — RFEQE I MEPIRIC BT, HEREES L cop

28 (28)

RELS DRI ARG L 72 0 . PHABERATIE~ DI F 7 7
U—FRRETEILTHL, £o0 TITRAF v 3=
WIPIARZRIA IR G L. USRI 22 S 23 784
LIBFRRI T 2 2 & 3B o 7z,

JVERRRRE IS DT, 3T 83 msec T & 225
TETCED, VTVRA LCTEREANTEAIE vy F v IH
"RETH B, NV F Y —TIXHEER i & 5 e
DRI A T2 9 HEFRHER O PR CIRFRBE I IC % <
DB AZZ L T b, X9 I v P ieRiE
RO FERG 2R T,

77y b=

o AR

i
£
&
[
=
i
5

9O T/ K DB ERBAERS)
6. LIV

AW Cld, v PRGBS I RGN FiJox
T L AR E TR R RE L, SR v P
FfrEzaclz, 2 v FoElRs L EIREznEnic
U OISR ABER A B U A RR IR AR & A RR A
et 2 A A A b e 5 & & CruEIcEE DB X IR D B R
ERFET 5, W v FIANTERERB T, Yike L
FELCTWETET 3 720, PG OB 2 L rody
Buc oIS 2 i U B 2 2T 5.
i v PRGN~V 2R NoREFEHEE VT, JEHM
YR X OABETERYED N F1EA 2 FFIC e Ry b
Ty F v LT b, FHT6.4%, 97.0% DIEHKK
3K % Z B L. Intel(R)Core(TM)i7-7700 @ 3.60 GHz @
CPU | T 229 msec,”83 msec & \» 5 il 7o WLER % I L
72

SHoOMEE LT, B2 URRIIE O L% S
N, EFEBIRRICER L2 iR e 2 5, %72, 12
RFETIIRRA X T A =2 BFET 508, BRIFATFT
Fa—= VT B {ToTWwWE 720, HEIF 2 —= v 7HHE
R 2 c e CflifEx I LT3 2 BT 6N 5,



R 3 JEREY A - SRR C v X v 7 D7 d D E 7V L AR B

SE XMk BEERBN
1) Konishi, Y.; Hanzawa, Y.; Kawade, M.; Hashimoto, M. “Fast 6D

Pose Estimation from a Monocular Image Using Hierarchical Pose

{=F} & NISHINA Yuki

Hffi - AT

il a2

WP R, R

PB4 LY S, HAnfy b4

Trees”. Proceedings of European Conference on Computer Vision.
2016, p.398-413.

2) Konishi, Y.; Hattori, K.; Hashimoto, M.. “Real-Time 6D Object
Pose Estimation on CPU”. Proceedings of International Conference
on Intelligent Robots and Systems. 2019, p.3451-3458.

3) Lenz, I; Lee, H.; Saxena, A. Deep Learning for Detecting Robotic . . )
BRI 5% HASEGAWA Takahiro

Fofl - AN ASER

T ERfAFE £ v 2

B R, R
g e BT HHREYS
Bt (I

Grasps. International Journal of Robotics Research. 2015, Vol.34,
No.4-5, p.705-724.

4) Mahler, J.; Liang, J.; Niyaz, S.; Laskey, M.; Doan, R.; Liu, X.; Ojea,
J. A.; Goldberg, K. “Dex-Net 2.0: Deep Learning to Plan Robust
Grasps with Synthetic Point Clouds and Analytic Grasp Metrics”.

Proc. Robotics: Science and Systems. 2017.

5) Caldera, S.; Rassau, A.; Chai, D. Review of Deep Learning Meth-
ods in Robotic Grasp Detection. Multimodal Technologies and
Interaction. 2018, Vol.2, No.3, p.57-80.

6) Liang, H.; Ma, X.; Li, S.; Grner, M.; Tang, S.; Fang, B.; Sun, F;
Zhang, J. “PointNetGPD: Detecting Grasp Configurations from

ARAGHOFER DAL, B TEL LTI LENHY LT,

Point Sets”. Proceedings of International Conference on Robotics
and Automation. 2019, p.3629-3635.

7) Redmon, J.; Angelova, A. “Real-Time Grasp Detection using Con-
volutional Neural Networks”. Proceedings of International Confer-
ence on Robotics and Automation. 2015, p.1316-1322.

8) Kusano, H.; Kume, A.; Matsumoto, E.; Tan, J. “FCN-Based 6D
Robotic Grasping for Arbitrary Placed Objects”. Proceedings of
International Conference on Robotics and Automation: Warehouse
Picking Automation Workshop. 2017.

9) Mahler, J.; Matl, M.; Liu, X.; Li, A.; Gealy, D.; Goldberg, K. “Dex-
Net 3.0: Computing Robust Vacuum Suction Grasp Targets in
Point Clouds Using a New Analytic Model and Deep Learning”.
Proceedings of International Conference on Robotics and Automa-
tion. 2018, p.1-8.

10) Mahler, I.; Matl, M.; Satish, V.; Danielczuk, M.; DeRose, B.;
McKinley, S.; Goldberg, K. Learning Ambidextrous Robot Grasp-
ing Policies. Science Robotics. 2019, Vol. 4, No. 26. p.caaud984.

11) Domae, Y.; Okuda, H.; Taguchi, Y.; Sumi, K..; Hirai, T. “Fast
Graspability Evaluation on Single Depth Maps for Bin Picking
with General Grippers”. Proceedings of International Conference
on Robotics and Automation. 2014, p.1997-2004.

12) Mano, K.; Hasegawa, T.; Takayoshi, Y.; Fujiyoshi H.; Domae, Y.
“Fast and Precise Detection of Object Grasping Positions with
Eigenvalue Templates”. Proceedings of International Conference
on Robotics and Automation. 2019, p.4403-4409.

13) Vincent, L.; Soille, P. Watersheds in Digital Spaces: An Efficient
Algorithm Based on Immersion Simulations. Pattern Analysis and
Machine Intelligence. 1991, No. 6, p.583-598.

2929



OMRON TECHNICS Vol.52 No.1 (#i#& 163 %5) 2020

NEBREICEITS
BBRR/IN S X — 5 5

RS

B B)RE $ifT

W MBI BT, BESEEDSE,
Sl TRNDILNDHD, COLID-DRERMEROIT LWL 2, 47 3HERIC
AEL oM A RELT e T TE S, LaL,
LT 2720 DTIEBHFERIN TS
x4 TRY 72 0 I TRIEL 21T 5 2%,
Teo KX TIRL T DRGIIAANT A — 2%, BRISIERRICXDY,
SHEEEE - BRI R UGE T 5 B R IRE T 5.

it ARE AR & 72 O WA CiRR 3 5 & ORI o 72 03 4
M5 2 8o
TN IIREFRZ R o 7o EEE Cb R0 5 72, A
o WERITIETIH AT A =2 LT F 22 ADLEZMT 2RI TS
B Y J 4 — 2Bl U CRodf LI 232202 2 & v ) D S
HEIW ok, X5l Tiﬁﬁﬁﬁ?fkﬂi“\

Fast and Automatic Lighting Parameters
Determination Technology for Visual Inspection

HAYASHI Shingo

In the visual inspection of the substrate, the crystal structure becomes irregular when the electrode is in the form
of a thin film, causing an inconsistent color in the reflection characteristics when the imaging is performed using
coaxial lighting. The inconsistent color makes it difficult to detect discoloration defects, which can be improved
by optimizing the angle and intensity of light applied to the substrate. Because this process can be time-consum-
ing even for an experienced worker, an automatic method has been devised. Conventionally, optimization is per-
formed heuristically until the termination condition is satisfied after all the combinations that can be taken as
parameters are thinned out. However, this method needs a long optimization time, which is proportional to the
number of lighting parameters. In this paper, we propose a high-speed and highly-accurate method based on a

stepwise search for uniform illumination parameters.
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Oxygen Gas Concentration Measurement in
Trinary Mixture by Small Thermal Conductivity
Gas Flow Sensor

NAKAGAWA Shinya

The demand of oxygen concentrators that support COPD (Chronic Obstructive Pulmonary Disease) Patient would
increase in the future. The device supplies oxygen gas that generated by concentrating surrounding air and it
required to monitor oxygen concentration in the gas for stable supply. Therefore we are developing MEMS ther-
mal flow sensor to apply to measuring oxygen concentration. Generally, thermal sensors that identify gas compo-
nent by measuring thermal conductivity of the gas are relatively inexpensive and small. However concentrated
oxygen gas is trinary gas that composed of oxygen, nitrogen and argon, and the oxygen concentration cannot be
estimated by conventional method of thermal sensors. In this paper, we report about the unique algorism we
developed that makes it possible to estimate the oxygen concentration in the trinary gas by acquiring 2 thermal

conductivity values at 2 different temperature.
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Millimeter-Wave Traffic Monitoring Radar using
High-Resolution Direction of Arrival Estimation

TANIMOTO Yudai, UENO Dai and SAITO Keisuke

Driving safety support and automated driving technology have attracted much attention for realizing a safe trans-
portation society. Infrastructure coordinate system is expected to play an important role in complex traffic scenes
such as intersections and junctions because infrastructure sensor can complement information from sensors
installed in vehicles. Research and development are underway to put these technologies into practical use.

We are developing millimeter-wave radar as an infrastructure sensor that can be expected to have robust
detection performance regardless of the surrounding environment. Millimeter-wave radar tend to suffer from
lower angular resolution due to lack of the number of antennas compared to optical sensor. This will make
detection and separation of a vehicle running on the adjacent lane side by side very difficult. To overcome this
problem, we introduce Direction of Arrival (DOA) estimation with high angular separation resolution to
millimeter-wave radar and evaluated the performance of angular resolution by a field experiment. As a result, it
was confirmed that a vehicle running on the adjacent lane side by can be detected and the effectiveness of DOA

estimation was verified.
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Development of Stable Microwave Wireless
Power Transfer Technology for Wireless Sensor
without Battery

MURALI Akito, SUGIMOTO Yoshiki and NGUYEN Manh Tai

There are two problems that generating more wiring work of sensors with tooling change in high-mix low-volume
production and increasing downtime by breaking. Therefore, it is considered to introduce a wireless interface.
There are mainly two types of signal lines and power supply lines in the sensor. The signal lines are made wire-
less according to the communication standard. While, although the power supply lines are wireless by battery, it is
frequently required to replace a battery for control application because communication of sensor data is high fre-
quent. Thus, the wireless power supplying is required without battery, the microwave wireless power transfer is
effective for it. However, it is difficult to provide stable power supply because, there are many metal devices and
jigs at the production site.

It was developed that stable microwave wireless power transfer technology by setting up array antenna of
power transmitter and applying maximum ratio combining algorithm. Then, as a result of measuring the received
signal strength, the proposed technology was able to confirm stable power supply compared with conventional
technology because the received signal strength had a sufficient margin with respect to the operation threshold of

the sensor.
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Development of “Reaching Temperature Prediction
Technology” that Enable Early Detection of Panel
Abnormalities

IKEUCHI Ryo and YAMADA Takaaki

In recent years, power outages and ignition accidents caused by abnormal temperature rises in panel components
due to aging of facilities have been increasing. Consequently, for example in factory, production line is shut
down, which may lead to losing opportunities and decreasing in public image. Although periodic maintenance by
maintenance personnel suppress occurrence frequency of abnormalities, there will be temperature abnormalities
which progress in a few days, so it cannot be completely suppressed. Therefore, needs for remotely monitoring
the temperature by constant setting temperature measuring devices such as thermocouples or infrared sensor is
increasing.

On the other hand, in cases of abnormality that lead to ignition or smoke in a few hours, maintenance person-
nel may have no time to handle with the abnormalities on site after abnormal temperature with temperature moni-
toring device is detected. Also, countermeasure may not be done within the time. Therefore, further early abnor-
malities detection is needed.

The authors have worked on further early detection of temperature, and have developed “predictive reaching
temperature” function that predicts final reaching temperature by considering temperature change trend in abnor-
mal device. By realizing further early abnormalities detection, we have achieved creating sufficient time that users
can take appropriate measures before the occurrence of ignition accident or power outage.

In this paper, we will give an overview of “predictive reaching temperature” and technical method to achieve it.

Contact : IKEUCHI Ryo ryo.ikeuchi@omron.com
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Noise Cancellation for Miniaturization of
Switched Mode Power Supply

ONISHI Hiroyuki, NAGAOKA Shingo and ZAITSU Toshiyuki

In recent years, it has been necessary to improve operational efficiency and reduce costs by using Al and IoT in
the manufacturing industry to reduce the impact of the shortage of skilled workers and increased labor costs. To
meet these requirements, the amount of equipment in the control panel is increasing, and the space for new equip-
ment is an important issue. The power supply occupies a large space in the control panel and must be reduced in
size. In general, miniaturization of power supplies has been realized by higher the switching frequency. However,
the higher switching frequency increases the noise emission level and requires an additional EMI filter. We pro-
pose a new noise cancellation design process that optimizes the tradeoff between current injection capacitance and
auxiliary winding voltage by adjusting the turns ratio of the cancellation winding. By applying this design process
to a 100 V to 240 V AC, 480 W output power supply, the volume of the EMI filter is reduced by approximately

50%, and the overall power supply volume is reduced by approximately 10%.
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Development of Small Size, Lightweight, High Efficiency
Outdoor Single Phase Solar Inverter

KOBAYASHI Kenji, NOMURA Kosuke and TAUCHI Hironori

Photovoltaics is attracting attention because it reduces the global environmental load and improves the energy
self-sufficiency rate. However, the power generation cost of photovoltaics in Japan is about 1.6 times higher than
that of the world’s weighted average in 2017, further promotion and spread of photovoltaics requires a reduction
of the power generation cost.

We have newly developed and commercialized the KPV-A and KPW-A series of outdoor single phase solar
inverter. The KPV-A and KPW-A series have achieved small size, lightweight and high efficiency by employing
an advanced two-phase interleaved technology, a high frequency switching technology, and an optimization of the
grid control. As a result, we have realized the solar inverter with a weight of 20 kg, enabling installation work by
one person. And we have also realized high power conversion efficiency solar inverter with 95.5% at low output
power around 500 W and 96.0% at rated output power. Therefore, it is possible to reduce the initial introduction
cost by improving the workability and to maximize the total power generation by improving the conversion effi-
ciency. They can be expected to contribute to promotion and spread of photovoltaics.

In this paper, we report small size, lightweight and high efficiency technology on the KPV-A and KPW-A

series.
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Realization of High-speed Adhesive Curing by
Spot Heating and Structure Consideration of
Metal Adhesive Parts

HIRAMITSU Norihito and KOMORI Takekazu

In recent years, due to growing concerns about environmental issues, the bonding of dissimilar materials (metal
and resin, etc.) has been increasing for the purpose of improving the energy efficiency of products by miniaturiza-
tion and weight reduction, and heat curing adhesives are also often used for the bonding to secure joint reliability.
The mainstream of the hardening method of the heat curing adhesives is a batch processing method in which the
entire part to be bonded (hereinafter, adherend) is put into a thermal cure furnace and heated. However, this
method has problems that the curing time is long, the production efficiency is low, and the energy efficiency is
low since heat energy is applied to the entire adherend that does not require heating.

Therefore, we are working on the development of an energy-saving and high-productivity method of applying
spot heating with a laser to the adherend around the adhesive to achieve high-speed curing.

In this paper, we considered the adherend’s structure which controls the heat transfer area for aluminum mate-
rial that is often used in the case body of electronic devices to achieve high-speed bonding by spot heating on
metal materials that have high thermal conductivity. As a result, the curing time of the adhesive, which takes sev-
eral tens of minutes in a thermal cure furnace was significantly reduced to about 30 seconds by this method. In

addition, the versatility of the adhesive method can be expected because the range of applicable materials for the

adherend was expanded and the restrictions of the production process were reduced.

Contact : HIRAMITSU Norihito norihito.hiramitsu@omron.com
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1. £ZH°E

Solder Vibration Printing Technology that Enables Mixed
Mounting from 0402 to Large Components

NISHIDA Katsutoshi, YAMAGUCHI Koji and NONAKA Yasuaki

The size of passive components mounted on the boards composing a product has been decreasing. Mainstream
size will be 0603 (0.6x0.3mm) and 0402 (0.4x0.2mm), whereas the conventional sizes are 1608 (1.6x0.8mm),
1005 (1.0%0.5mm). In order to use this part with FA equipment, it is essential to be mixed with large components.
In mounting various components dimensions, it is required to accurately supply solder which electrically connects
the components and the board pattern from the one required for large components to a small amount such as 0402
on the board. For this reason, solder characteristics, stencil surface processing, substrate pattern dimensions, and
vibration printing technology were evaluated in order to supply solder with a high aspect ratio by the printing
method. Printing with an aspect ratio of 2.7 (stencil thickness 0.12 mm, opening size ® 0.18 mm) is realized. For
that purpose, we searched for the effects of material extraction and vibration printing technology. As a result, we

were able to exceed the previous" 2.4, and achieved a volume ratio Cpk 1.80 of 2.7.
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Thermal Deformation Prediction Technology of Resin
Parts Using Anisotropic Materials

SODA Kazuya, YOKOTE Yasuhiro and TAKEGAHARA Ikuo

There is a growing need for miniaturization and high capacity of electronic components along with the trend of
miniaturization and energy saving of equipment, but these requirements have increased the influence of heat on
the electronic components. Because resin materials which are often used in electronic components have a higher
coefficient of thermal expansion than metal materials, it is important to accurately understand the deformation of
resin materials by heat and clarify the effect on characteristics in order to realize products with high robustness.
In this study, we developed analysis method that reflects orientation property of glass filler in order to predict
the thermal deformation of resin parts with anisotropic materials. Using a specific model, it was confirmed that

the dimensional change by thermal deformation had the same tendency about analysis results and actual measure-
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ment, and the effectiveness of the analysis method was confirmed.
As a result, it is possible to study a shape that is resistant to thermal deformation by analysis at the design

stage, which is expected to lead to an improvement in design completeness and a shortening of the design period.
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Simulation Technology
to Quantify Arc Interruption Phenomena

MORICHI Takahiro, HAMA Kai, ITODA Shuichi, TASHIRO Shinichi, TANAKA Manabu
and Anthony Bruce MURPHY

In recent years, the growing interest in environmental problems stimulates urgent spread and efficiency improve-
ment of renewable energy. The energy efficiency makes rated voltage and current of electrical devices higher and
the devices require higher interruption capability of relays. In order to achieve higher interruption capability, we

have to understand the mechanism of arc discharge generated between electrical contacts at arc interruption and

establish control methods for arc interruption.

nism and control method of arc behavior.
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In this study, we tried to construct arc plasma simulation technology based on magnetohydrodynamics model in
order to measure arc behavior quantitatively and figure out arc interruption mechanism in detail.
We could replicate arc behavior measurement by this CAE technique. Furthermore, we could reveal the mecha-

nism of magnetic blow-out arc interruption. We are going to contribute to the elucidation of arc plasma mecha-
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Innovation of the Method for Balancing Trade-off
Requirements in Product Design Process

IKEDA Masaaki

One of the common subject among the product development is the excess of development lead-time and cost, and
also the degradation of the products due to the redesign work by the problems occurred at later part of the prod-
uct development process. There are various problems, but in this paper, the problem caused by the risks of unbal-
anced trade-off between key requirements is targeted to be solved.

As the solution, the design optimization method is applied to realize the trade-off balancing design method. The
trial was held on real trade-off design theme and as the result, 1800 designs were comprehensively evaluated in
two weeks by automatic computer calculation. From those designs, the optimally balanced design which exceeds
the performance of the conventional product was found. And as the result, the realization of the trade-off balanc-
ing design and the possibility to find optimal design, which is hardly found by conventional design method based
on experience and intuition, are confirmed.
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Implementation of Real-time Security Attack Detection
and Classification Algorithms for Embedded Devices

KOGAWARA Toru, YAMAMOTO Taisei, ZENG Zhen and HIROBE Naoki

With the spread of IoT, embedded devices are also connected to the Internet, which is in danger of security
attacks.

If a security attack stopped control of embedded devices, a large damage is expected. Therefore, a measure is
demanded which does not stop the control even if the device is attacked.

If the device can immediately classify the type of attack when it receives a security attack, it can automatically
respond to the attack. As a result, it is possible not to stop the control, and to minimize the damage. That is why
we developed and implemented a lightweight attack detection and classification algorithm, and confirmed that it

was possible to be run in real-time on embedded devices.
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Impedance-Based Stability Analysis of DC Bus
System for Servo Drives

RS (YT RANUTILA—RA=23VEYRR
HAVINZ— BRBERE KT TEEE FHHKEE).
BARRIT (Bl - MMAE fiRFEREV ). £H
Ei5 (5Rfl7 - MEAARD HEFEFE L Y). BT EH
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2019 21st European Conference on Power
Electronics and Applications (EPE ’19 ECCE
Europe). 20194E, IEEE, #::h

Servo drive motor systems using PWM inverters has become very
popular in industry due to its high controllability of torque, speed and
position. Recently, the problems of EMI noise and complexity of wiring
from 3-phase PWM inverter power line cables have become obvious in
factory settings. Also, utilizing the regenerative energy of the motor has
become important in industry. The DC bus system should be a good
choice, however, it has a risk of system instability due to a negative
impedance of the servo drives. In our previous study, an impedance-
based stability analysis was introduced and the predicted critical point
(DC bus current) of instability was confirmed by an experiment using a
real motor. In this paper, a simulation model was created to see the
behavior of the unstable waveform. Simulated waveforms successfully
duplicated measured waveforms of the unstable oscillation behavior.

Copyright 2019 The Institute of Electrical and Electronics Engineers,
Inc. All rights reserved.
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High-Speed Ring Insertion by Dynamic Observ-
able Contact Hand
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IEEE Conference Proceedings, 20194, IEEE,
Vol.2019, No. ICRA, pp.2744-2750, H&3k

This study proposes a dynamic observable contact (DOC) hand as a
new multi-fingered hand to ensure highspeed insertion in an assembly
process with a small clearance between objects. To achieve insertion with
a small clearance at high speed, a robot hand must realize both impact
reduction and position-error compensation when the two objects contact
each other. The DOC hand, with its features of 6-degrees-of-freedom
dynamic passivity and object-pose observability, can realize both impact
reduction and position-error compensation. To evaluate the effectiveness
of the DOC hand, we construct a robot system using the DOC hand. We
evaluate the performance of the system in the task of ring insertion with
a small clearance (0-36 pm). The results indicate that the robot system
performs at a higher speed than a human. In fact, the average cycle time
is 2.42 s for the robot, whereas it is 2.58 s for a human. The DOC hand
has opened up the possibility of achieving high-speed precision assembly
using robots.

Copyright 2019 The Institute of Electrical and Electronics Engineers,
Inc. All rights reserved.
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