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Revolution of integrated platform on medicine and engineering by haptic
technology
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Control of force source and velocity source to realize desired functions is
essential for both non-contact and contact motion for artificial machines including robots. This
research succeeded in establishin? general methodologg for the purpose, and this has been
represented as a set of control algorithms which has been successfully installed in a newly
developed custom LSI. This hardware enables data origination of human motion skills and as well as

can be used as control input of artificial machines so that they can accomplish compliant motion to
environment and/or skilled motion like human. A newly designed and constructed machine called
HEM2 (haptic end-effector for medicine and manufacturing) with 11 degrees-of-freedom and 22 axes has
been examined for investigation. The successful results have been obtained from the experiments
and the social implementation and the technology transfer have started in an alliance of university,
enterprises, and companies.



B X C—19. F—19—1, Z—19.

1. WHERAR Y I DT &

21 HALIZ 722 0 fE O EEM BTN, E 2 DK
BB AEEOE (QOL) OFRFEIZLY &
WMER 52 Hid L H it/ -7, QOL @
FE FENT R D> 72 O [ R AR Ak AT 5 oy B SO0 2
DEHOEEIIANFICRELSFHoTEY, ]
OO NLTHTFEZEANL 2Tt
FRtIFR BN E D 7o\, Z D721 E A M E)
EZ2 N TEICSE8L3 2 HM H i O Al A 23K
AR T D, FRZELEASEIZBWTAM
SRR BN O EAE IR AT & E & g2k
T 5 BRI FEREN RS EEN T,
2. WD EHBY

(1) AWM ZBEEBEROREARTH D HEMED
[Rz 21t T7bbyERT — X &
B UAMEBICH WD 720 ) k% B
IR 72 Geah & L CRI L, BhERRT
AT DI ENFE—DOHERNTH D,
NS o BARRY 7248 E 2 fE4 2 &k
(2, A< A SR AR e BRR 72 T N A
AT HZENFE _OHHTH D,
B DORRE SR T DA 2
TTDHENFE-ORMNTH D,

3. WD

(1) FH—D BT DIZHFFEFHE A TE A%
ReZx RELT 2 Hikma et U, WF7EErE
B TEZRINHERELrEEIEIEL LT3
B oA LR, F7EEHE C TH
W ZpEhEL L CTHEBT D,

B OHBOZDIZE LA D E THOY
5 Z & o w7 HEM? ( Haptic
End-effector  for  Medicine and
Manufacturing: EELTHANTT 4 7 AF
SeEhiRas) ARUEL, EREEREITHO O
BIFEEm D Th 5,
EEORBMOEDIC AR ) —
T LEEY | HINBER L i AT O,
4. WFFERR

(1) F—o BT DR

BOME X Y REBNR)EB) 2 5] X Z =R b
F IRV LA CR e | I s B &)
DH T %, I VTSI TR 13 )
THEIHATE D, A EEERE L OMNT 5
72D DWFFEDGTE A T, BERED KRBT — R
TERDLINDZEBLTE—RE N H
IR & NEBMTHOM T O D Z LK1
DO XS ICHIREIC ST,
Synthesized Motion
[Trv. Trans

__MDOF |

MDOF

Transformation in Functional Space

PURHHENZ He D < BEREFR BL

©)

(3

(2)

(3)

Force
Source

Velocity
Source

s

X 1

CK—19 (Jtm)

2B, EEIO H B E TN L RES O EIR
L%, —fHlE LT, vAX—AL—TRT
HEEORRLZZTF A FTIEK 212587
=HENSRDB AL —T Ny RO LTk
BRITHERE, PEHOEIED . Ve LTEHT
., EO T OB EEIRIC T 4 — I
v 7 ENAE, OO _HODEF— RTITHELE
HWERDRET DEMEa T T4 T A
HIEAZERT S 2L TRk E L TARBOF
OEEIEVERRZ G LN D, 2D X 5T
B A 22 B RE 23 A 25 O JEAE S D P A TR
BT tnmaEn,

X2 e onNTT 4 7 AKF
EFR SN TR L EEOEBNCF OIT 5
WEZED3 5T B Th 5, FHL L 72 WO BERE &2 AT
U7 BERE xS S D Hika L, LV
B EBER G 2 A BEIC LT, Z OXFISfHT
ERGIROLODTID, M3ITRT AL L
LSI ( Custom Large Scale Integrated
circuit : FFE B AT KBERERIK) % B
KL, AWVCBETHDLYAF —AL—T
AT L ThHh->Th, WIEERD OER) 74 1
BT D AR E D — OGS RIRI
HED L2 otz, ZHUTEY ., ELHE
STEFIC IS T DR & ZRURTLT R LT, IR <
FIEMIEZ RIL TEX 5 U AT LD LT,
FIZ, FHE C T, HEREERR., A K YT
I Fax—HFETEBEEGT DRI %
SELTz, b h . EEHEEE A hiE B 22
G LENEBHEIR & RIS AT, &
BINCT 7 Fax—2OESEEE T 57
22 FE CTx FFLOBA% L7c LSIA — RIZH
AT,

ZOXHIT, BEEREOEREL, BBB LV
FHAHEERIOFHRBIOEHREZEL
CT 7 F2ax—FDOHEREMEDTHEICED —#H
D7 AL L THAGR I, T b0K
BN A Z ALSIAR— RICHAA TN D 2
L CTEHE—DHPINER STz,

K3 BARLEDAXLALSL LA VX

7T —AR—FK
(2) &0 BHINCKT D R
D TiE, E LA SR 2 EH T 5T
XA A HEM? & 8UE L Z DOMERE % 3 5
Z L TAMEEMELE L L ToR M2 KGE
9%, HEM2 | MBS & BN 5720 | M



FhEB I REN S O E & B EHIE T 5790
EE) 3 HAE, HEz3 HREL2 o, MENT
Iy ROBEE ZFOREDIRBZTHY , B
i1 AME, DU UGOS3 BHE L
FHROMMA1I ABELEF>, Z0X5I121 1
HHEEZFFONFEFEOABELZ~ A X —{|
LT OV AN — AL — T TAE4 4
2 2 HHEOENAETH H, EBRITITL
EWBENALETH D220 2F0 HHE
LA, 412 HEM2 DA FEAL—T
PERRO~ A% — (FRifl) EAL—7 (K
m) zxRd,

4 EFEEBIZ V72 HEM2 3@

HEM?2 O I HERERm SC (6) (2018 4R FA
W SCE AR S0 I TABI SR TW S i
D THbH, 2D HEM?2 & AW EF58 05z
AEEBR ATV, INEOIMET — % &2 iz
HEM2(Z L % HEWEA & BB R O FERESEER
(R THID TRRZI LT, X 5 1 AEER 0 SEHE
EBRIIBWTEHEFAL—T FOET 4B A
T TCRE LA 5HEAFENOETFICRED
BT L miHEfE—rTh b,

X5 HEM2I|Z X %GR EMES LSRR
ERSHORIEOTEESFTHLZDOHER
PEZfER T 5720, A T EOVEEITH
H3 51X IAAEIE (Peg-in-hole task) %
IToTBIRK 6 IRENTWD, (EEFHDIT
WIABENET — 2 2 ANWT, FH2HR—1nb
LU ERXE LA NMCETET EWVYE
EERHI T FEEERTH D,

&

X6 HEM2IZ X 5O ALEEIGFFER

PL BB 8E L7 HEM2 23 Mg oEXE o
ET— 2 2B L. ZnE v aEEE
NAETHD I L &2 EBRIITEIEL T,
HEM2 |34k % ([ZHEIEN T X 5 O TE L& 45y
FCES AW ZEMARETHD, ZDLD
(2 HEM2 |2 £ 2 FEREFEBRZ1T 9 LW ) ARHF
FeDFE _OHMLENR ST,

(3) FE =0 BMIZKT D akE

IR T FE D < B LRG R IT 2 4
HEIHAINBEEZ1T 5 ~< | 2014 4 12 A 1THF
RREFELERELTIHIANTT 47 AR
B — % REWNATHRR & U CORE S, AR
WD &z Mo T, REMIFEEFRMIZT R
FrTHLHEATE 720, < DRI EE
DR, FDFH, HAZLLSIIZATOT
NI X LERELRET L ENELD
FEIC2 %, Z0 LSIITERH S - EdhEkAE
EANEEZEM CREt L, 2N ET 7 Fax—
ZEEAMEE L TCHNTHZ EEAREICT D
HOT, Whsrh e L, B Lz
JEDORIER D 2017 4 2 A+ i ICi 2
BAHEKEBLIONKY 7 b = 7 25k &
W52 ENTE T, EEEREFHI T ITINEE 2
BT b0 T, Z® 20mm AO LSI X
ABC == 7 (Acceleration-based Bilateral
Control Core) L4 fHTHNTWVWE, NTF
S T AWGER X —F LD ay T —
T LEMEML, ZOaT ROR— R a2t
Dl bz, ELRA IR ZMET T~ %<
DEFITEIMEMERINT T2, FORE. 40
FLLEOSMM B 0 1R - 2HiikeR. Eik
ROELEE | SRONRELEE . A, BEiEELE
TR, R, BOKEMLL T E . =R
SPHEE . BREIRAET AT L7 LRI EH DG
FBFZER T, 2018 FEEHICE ABC =27
S L AR ESCE LS ETTE D T
ETHD,

Z DX DI, SRR A e T R A
ELTHESL L721ED 0 T, L ar Yy
— 37 L& L ABC =27 Ok A2 U T
HAl s % AR AT - 72, T ORER, 21
FCAFICH > COWIEET — X 2B L,
D B ZE ] CENMERR R 21T O Z & TA LW
TRFER T H AN O L 9 e R AR EE A S
T5HZ ERARBIC AR D A PR E
ENEZRSOH Y | B0 B SNERIZERK
EhTna,

(4) 2IREREDEREERDEREHEL T
PLED X SIS W TEL TV T
DO HMEERM L, WFERRE 7 A5 L LS
ESE, N—Fu=7 L LTHRItcx 5 F
TIZE -, 20 ABC a7 2 0¥DR D
TRFEEFHLET DT AT ITITHERML,
Fge LBl 2 LD T < 2 & TR
HEDORHENIRIBICH G TE D525,

5. ERFEERE
(WFFee . Wrge sy K OSEHERT 72 5 1
BN



CdERERm 0] (B 40 ) (* 0 322 3 fwam 30)
(1)*Simon Lemerle, Takahiro Nozaki, Kouhei
Ohnishi, Design and Evaluation of a
Remote Actuated Finger Exoskeleton
using Motion-Copying System for Tendon
Rehabilitation, IEEE Transactions on
Industrial Informatics. Z@HifA. 2018
(Accepted)
DOI:10.1109/T11.2018.2796859
(2)Kazuo Koyanagi. Soji Ozawa,
Yuji Tachimori, Minimally invasive
esophagectomy in the prone position
improves postoperative outcomes: role
of C-reactive protein as an indicator
of surgical invasiveness. Esophagus. #&
FiA. 15 %, 2018, 95-102
DOI: 10.1007/s10388-017-0602-8
(3)Phuong Thao Tran, Ohishi Kiyoshi,
Mitsantisuk Chowarit, Yokokura Yuki,
Ohnishi Kouhei, Oboe Roberto, Sabanovic
Asif, Disturbance Observer and Kalman
Filter Based Motion Control Realization,
IEEJ Journal of Industry Applications, &
B 7. 2018, 1-14
DOI:10.1541/ieejj1a.7.1
(4)Tojo Naoya, Shimono Tomoyuki, Kaneko
Takeshi, Tsuji Toshiaki, Mizoguchi
Takahiro, Estimation of Antagonistic
Output Ratios Based on Force Distribution
at End Effector of Limb, IEEE
Transactions on Industrial Electronics, %
FiA. 64 &, 2017, 1783—-1792
DOI:10.1109/TIE.2016.2607161
(5)Kouhei Ohnishi, Takahiro Mizoguchi, Real
Haptics and Its Applications, IEEJ
Transactions on Electrical and Electronic
Engineering, #Hif ., 12 %, 2017, 803-808
DOI:10.1002/tee.22562
)7k B, fx W, KE AFE ST Lr
U v 7 i AE RV e 5 B HE HEM2 OB %,
K Topasis, P A . 83 &, 2017, 802-810
DOI:10.2493/jjspe.83.802
(7)Yanagisawa S. Oshio T, Kato M, Kano M,
Tsuji Y. Morikawa Y., Endoscopic
chemocauterization for pyriform sinus
fistula in children, Pediatrics
International, &t A . 59 %, 2017, 807-811
DOI:10.1111/ped.13294
(8)Koyo Yu, Takuya Matsunaga. Hiromasa
Kawana, Shin Usuda, Kouhei Ohnishi,
Frequency Based Analysis of the
Relationship between Cutting Force and
CT Number for an Implant Surgery
Teaching Robot, ITEEdJ Journal of Industry
Application, &FHH. 6%, 2016, 66-72
DOI:10.1541/ieejjia.6.66
(9)Motoi Naoki, Kubo Ryogo.
Human-Machine Cooperative
Grasping/Manipulating System Using
Force-based Compliance Controller with

Force Threshold, IEEJ Journal of Industry
Applications, #EFifT. 5%, 2016, 39-46
DOI:10.1541/ieejjia.5.39

(10)Yusuke Asai, Yuki Yokokura, Kiyoshi
Ohishi, Fine Force Reproduction of
Environmental Haptic Sensations Based
on Momentum Control, IEEE Transactions
on Industrial Electronics, ZHifA. 63 %,
2016, 4304-4313
DOI:10.1109/TTE.2016.2531019

(11)Shoyo Hyodo, Kouhei Ohnishi, A
Bilateral Control System to Synchronize,
IEEJ Journal of Industry Applications, #&
A, 5%, 2016, 370-377
DOI:10.1541/ieejj1a.5.370

(12)Shuhei Shimmyo, Kazuki Yuki, Kouhei
Ohnishi, Torque Ripple Suppression
Method with Multilevel Inverter and
Feedforward Dead-Time Compensation,
IEEJ Journal of Industry Applications, &
FiH. 5%, 2016, 360-369
DOI:10.1541/ieejjia.5.360

(13)Shoyo Hyodo. Kouhei Ohnishi, An
Allocation Method of High Pass Filter for
Bilateral Teleoperation System Over
Network Considering Stability and
Performance, IEEJ Journal of Industry
Applications, &Fif . 5 &, 2015, 199-205
DOI:10. 1541/ieejjia 5 199

(14)71:# E*ﬁ DR T . ¥ uﬁkL\ N B&%
WHFR S AT DMK DOLE - TIERERT 2
HORME 5 OFEFFMEETE, EXRTFREEN
FERPRE, ARt A. 135 %, 2015, 503-512
DOI:10.1541/ieejias.135.503

(15)Shoyo Hyodo, Kouhei Ohnishi, A Two
Flow Expression Method of Four-Channel
Bilateral Control System with Time Delay
and Validation of Model-Free Time Delay
Compensator, IEEJ Journal of Industry
Applications, #HA . 4 &, 2015, 574-581
DOI:10.1541/ieejjia.4.574

(16)Shoyo Hyodo. Kouhei Ohnishi, A
Structural Approach to Improve the
Stability of Bilateral Control System with
Time Delay, IEEJ Journal of Industry
Applications, &FifA . 4 &, 2015, 526-534
DOI:10.1541/ieejjia.4.526

(17)Kasun Prasanga., Emre Sariyildiz,
Kouhei Ohnishi, Compensation of
Backlash for Geared Drive Systems and
Thrust Wires Used in Teleoperation, IEEJ
Journal of Industry Applications, Z#iA .
4%, 2015, 514-525
DOI:10.1541/ieejjia.4.514

Q8)/MII ], fafk B, & WEFE. fol Al
=, i gk, TEE B RIE BEAL dL
JIHE, K8 KN, Jik ot b A figgsfin
BT NARTLD Eﬁi@ﬁﬁ SPEE, BAR=
VB — XAREREROGE, BPLE. 17 &,
2015, 91-100 DOI:10.5759/jscas.17.91



QVEK BEF-. KB Fofd, Brlkr 568, K A
. HRERHIEIC S S HEREE — RN 2L ilfE
PEIEAHERRGHE, RS im 6 PE 0 D
36, A9if. 135 %, 2015, 755-764
DOI:10.1541/ieejias.135.755

(20)Shuhei Shimmyo, Katsutoku Takeuchi,
Norio Takahashi, Makoto Matsushita,
Kouhei Ohnishi, Multi-level Motor Drives
for Torque Ripple Suppression Taking
Control Sensitivity into Account, IEEJ
Journal of Industry Applications, ##HiA .
5%, 2015, 69— 77
DOI:10.1541/ieejj1a.5.69

(21)Francis Bechet, Kenji Ogawa, Emre
Sariyildiz, Kouhei Ohnishi,
Electrohydraulic Transmission System for
Minimally Invasive Robotics., IEEE
Transactions on Industrial Electronics, %
FiA. 62 %8, 2015, 7643—-7654
DOI:10.1109/T1E.2015.2453930

(22)Emre Sariyildiz, Kouhei Ohnishi, An
Adaptive Reaction Force Observer Design,
IEEE Transactions on Mechatronics, &t
A, 20%. 2015, 750-760
DOI:10.1109/TMECH.2014.2321014

(230 F3E, MAfE B, BIn 58, KH A
., EREEIC I T DArE T Y L RS
HE, AT SR SRS PE IS TGS . Aot
A, 135%, 2015, 205-211
DOI:10.1541/ieejias.135.205

(24) FL5H FIVE, KVE ¥, REERIBET v
hU— 2 B L IZlEANLA T — RN
DOHIEHR G E TV ORE 15, BT
BEEE G HEES, TP, 1354, 2015,
192—-198
DOI:10.1541/ieejias.135.192

(25)Emre Sariyildiz. Kouhei Ohnishi.
Stability and Robustness of Disturbance
Observer-based Motion Control Systems,
IEEE Transactions on Industrial
Electronics, &#if. 62 %, 2015, 414-422
DOI:10.1109/TTE.2014.2327009

(26)*Takahiro Nozaki, Takahiro Mizoguchi,
Kouhei Ohnishi, Motion Expression by
Elemental Separation of Haptic
Information, IEEE Transaction on
Industrial Electronics, &t A . 61 %, 2014,
6192—-6201
DOI:10.1109/TTE.2014.2308162

(27)Yuki Yokokura. Kiyoshi Ohishi, Seiichiro
Katsura, Fine Force Reproduction Based
on Motion-Copying System using
Acceleration Observer, IEEE Transactions
on Industrial Electronics, #@if. 61 &,
2014, 6213—-6221
DOI:10.1109/TIE.2014.2308142

(28)Yu Nakajima, Takahiro Nozaki, Kouhei
Ohnishi, Heartbeat Synchronization with
Haptic Feedback for Telesurgical Robot,
IEEE Transactions on Industrial

Electronics, #mtfi, 61 %, 2014, 3753-3764
DOI:10.1109/TIE.2013.2287258

(29)Emre Sariyildiz, Kouhei Ohnishi, On the
Explicit Robust Force Control via
Disturbance Observer, IEEE Transaction
on Industrial Electronics, #Hifa. 62 %,
2014, 1581-1589
DOI:10.1109/T1IE.2014.2361611

(30)Emre Sariyildiz. Kouhei Ohnishi, A
Guide to Design Disturbance Observer,
ASME Journal of Dynamic Systems,
Measurement and Control, ZHiH . 136 %,
2014, 1-10
DOI:10.1115/1.4025801

BDRE Fhfl, BA BA, WO HiA, K &
. ZHHERMEE NS 7T TR O
1R IEA L, R SCREPE S I E
6. HRiA. 134 %, 2014, 317-324
DOI: 10.1541/ieejias.134.317

(32)Takahiro Nozaki, Takahiro Mizoguchi,
Kouhei Ohnishi, Decoupling Strategy for
Position and Force Control Based on
Modal Space Disturbance Observer, IEEE
Transaction on Industrial Electronics. A%t
A, 61%, 2014, 1022-1032
DOI:10.1109/T1E.2013.2264788

(33)Takahiro Mizoguchi, Takahiro Nozaki,
Kouhei Ohnishi, Stiffness Transmission of
Scaling Bilateral Control System by
Gyrator Element Integration, IEEE
Transaction on Industrial Electronics. A%t
A, 61%, 2014, 1033-1043
DOI:10.1109/T1E.2013.2264787

(34)Thao Tran Phuong. Kiyoshi Ohishi. Yuki
Yokokura, Chowarit Mitsantisuk,
FPGA-Based High-Performance Force
Control System With Friction-Free and
Noise-Free Force Observation, IEEE
Transactions on Industrial Electronics, %
Wi, 61%, 2014, 994-1008
DOI:10.1109/T1E.2013.2266081

(35)Takahiro Nozaki, Takahiro Mizoguchi,
Kouhei Ohnish, Motion-copying system
with Variable-Impedance based on Scaled
Bilateral Control in
One-Degree-of-freedom Robot, IEEJ
Journal of Industry Application. #&#H. 3
%, 2014, 1-9
DOI:10.1541/ieejjia. 3.1

(36)Shuhei Shimmyo. Tomoya Sato. Kouhei
Ohnishi, Biped Walking Pattern
Generation by Using Preview Control
Based on Three-Mass Model, IEEE
Transaction on Industrial Electronics. A%t
A, 60%, 2013, 5137-5147
DOI:10.1109/TIE.2012.2221111

(37)Takahiro Nozaki, Takahiro Mizoguchi,
Yuki Saito, Daisuke Yashiro, Kouhei
Ohnishi, Recognition of Grasping Motion
Based on Modal Space Haptic Information



Using DP Pattern-Matching Algorithm,
IEEE Transactions on Industrial
Informatics, AHiA ., 9 %, 2013, 2043-2051
DOI:10.1109/T11.2012.2232934

(38)Emre Sariyilidiz. Kouhei Ohnishi.
Analysis the Robustness of Control
Systems Based on Disturbance Observer,
International Journal of Control, #&HiA .
86 %, 2013, 1733-1743
DOI:10.1080/00207179.2013.795663

BIEA B, K A, KEWRKET ViRAET
A — Ry 72 X D ESELA T — %
FHN T2 T 72 1R R 1B 5 0D T A P O TR 1
R LG PE I PR &R . 133
&, 2013, 861-867
DOI:10.1541/ieejias.133.861

(40)Sho Sakaino, Tomoya Sato, Kouhei
Ohnishi, A Novel Motion Equation for
General Task Description and Analysis of
Mobile-Hapto, IEEE Transaction on
Industrial Electronics, & &t | 60 %, 2013,
2673-2680
DOI:10.1109/T1E.2012.2196009

(Fa%E) (G102 7F)

(1)Kouhei Ohnishi. Soft Robotics for Future
Society, 15th IEEE International
Workshop on Advanced Motion Control
(Invited) . 2018

(2)Takuya Matsunaga. Toshiaki Okano.
Xiaobai Sun, Takahiro Mizoguchi, Kouhei
Ohnishi, Motion Reproduction System
Using Multi DoF Haptic Forceps Robots
for Ligation Task. Proceedings of the 43rd
Annual Conference of the IEEE Industrial
Electronics Society, IECON 2017, China,
e, 2017, 2888-2893
DOI:10.1109/IECON.2017.8216487

(3)Kouhei Ohnishi. Soft Robotics by Real
Haptics, The 2017 IEEE International
Conference on Advanced Intelligent
Mechatronics (Invited), 2017

(4)Daisuke Tomizuka, Kouhei Ohnishi.
Haptic Micro Manipulation using
Grasping-Manipulating Mode with
Different DOF, Proceedings of the 42nd
Annual Conference of the IEEE Industrial
Electronics Society, IECON 2016, Italy,
#HHif. 2016, 710-715
DOI:10.1109/IECON.2016.7793596

fth, 98 {4

(E) GF214)

(1)Kouhei Ohnishi (Chapter 6) fi, CRC Press.
Nonlinear Control Techniques for Electro
-Hydraulic Actuators in Robotics
Engineering, 2017, 119

QK A, FHAEEKFLNE, V7w
ZiETe, 2017, 174

(PESEI PEHE)

ORI GE114F)
AR ALIE - IR, AL - JIEE T ik
) AR/ AN
TR K N, 5B AL B &
MEFIE © S2RIE N B E 2
FRAE - B
%5 ¢ FilE 2015-537631
([E BE H a5 JP2014073083)
HBEFEHH  Epi 26429 H 2 H
EWNs DR EWN (PCT HFEH)
il 10 4

(Z DAth)
A—Lb_X—
http://www-oml.sum.sd.keio.ac.jp/section.p
hp?quest=kaken2013&PHPSESSID=d9d5f
87cf1b3b11e4169b8408885af2a

WoETEWE (7 U4, s, 7L e, #l) -
2018.04.24 J-WAVE MORNING RADIO
2018.01.10 NIKKEI Robotics
2017.05.27 TV HE 74 X%
2016.06.12 Az #T 1 i

6. WFFSMEHE (2018 4F 3 H REILE)
(1) WFge s

K6 /A (OHNISHI Kouhei)
BEMEFEEA AR F - BRTSR0 - #o%

M7eE&Es: 80137984

(2) WFge o

/NE B (0ZAWA Soji)
R« RS - HdR
WoeER‘RE 10169287

(3) HEEMF I

)1 HEZE (MORIKAWA Yasuhide)
[E PR AR AL - Rl - 2%
e FaE 90124958

KA #E (OHISHI Kiyoshi)
FMHEANTR 7R - T80 - 2%
WoeEFKE 40185187

TE F%i#E  (SHIMONO Tomoyuki)
BRIEE N KT - KPR T2 F5ebs - Heds
Wr7eE#=:90513292

4B Bt (NATORI Kenji)
FHERT: - KFBE L FZER - Bh#
g #=s: 70545607

JoH EA# (MOTOI Naoki)
MR - HEREFEE - MR
Mg ®=:10611270



