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Task Planning for Robot Manipulators with Selective Use of Multiple Grippers
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A robot usually performs an assembly task with exchanging the gripper
according to the grasped object. However, the gripper was manually designed based on the experience
of a robotic system designer.

To cope with such a problem, this research provides a method for automatically designing an adequate
gripper for given task. In addition, we minimize the number of grippers used to assemble a product
composed of a number of works. We further make clear the feedback controller used for the designed

gripper.



1. WFFEBRME Y WD 5

IR, mAR Yy MZEDREOMASL TIETET RN R > TV D, BTk~ Ik
DG TR STV D T2, WEIIA AR 2 72D O HHOME Y — /L% 2500
BT O0ENDD. ZORE, aiy MIFEIHA T 2R — L 2 5t 458 %
vy, BEEOHEY — L DM DT 540 — VAR LT, MSEEZITH.
T, ZOXIRERY —Ea Ry M X DN TREZ G 2 HliE 0B - <
REtSNTET. ZOORGICHEENDEEOENRZNEE, < OHFFY — L2 NF
WZR o TR DRENRAEL D, ZORER, vARy FBSHAL THRGZHBICEE L]
KTHERLRWGE, Ry FaGliiERE LY Y M7 v 73570128 < O & 55
NEFETHT LR D. 20X BRI T 5720, RBFFEITER S ORI EED
WTEAR Y MZEDHNAEED T2 D DR — VORI R/ 72 5 X D12 HEIIZERE
L, R — L OG5 O T N EREFT R A2 1T O o

2. WFEDOEM

2Ry MZEDHNAERICBNT, B ARy MRS TZ Y w8 & B iz 723 HIE
ERITOONREBETH D, LD, EOXIBRELIBNTEDL Y 7 v %
BIRLIZORONE, ~AR Y AT AZRIT L U=7 OfRER L i E ST
oo ZOX D RREICH LT, AR TIZZ A7 RU =27 (G U TH Y v 3% HEIRYICHE
L. 2o Z@ U TT Y v OB ER/MET D X O R FEEAMWLT D, EHIT, K7
U IZR LTl L7727 40— RNy ZHIEIZ OV T H RIS T 5,

3. WD Ik

1) 77V wRoHEERE

e DIBIRD G- 2 T & FIZ, TOMFEEICKRbE Loy RERET HMEEfiFE< .
B A Licilih %, 2 RENEIC X 28Rl FEICESW T, FIRERE R E v T
NIRRET IV BIRT Y 274 7) OEEGE LGEET 5. HETEELAESAIE. £
OMFEDLERITE U CHEZ AN DI TE 5 X 9 R 3V FOMMARZRET 5.
F7o, BEHETERLASGAE, EHEOUEICE U T2/ T RORRMEZ ke
5.

Fio, BHERRE L2 ik 7Y 7 4 7Tl L, Fa oRIRTY 27
#A ZITHEHFREZR, o2y FOERGH 2175, Ny FROMBOET LVE Y I 2 b —
ZNICHZE LT, HmEHITHEDDONY REY S 2 b—3 g SO CEHE
L. BET LU RICBT 25 OTRCRPANR 72 EFEM/ N T A — 2 225 R ORI
K VRO DFIEEEETD.



2) BEFEEO 7Y v EGE LT a Ry b OFSIEREE

RN BT FEEZHAVT, aRy bOEEFETEEZEE TS, —#HOME
¥EWEZFET 256, ETEEEDO BRI ANV REEEEERIIHNDL Z L E2E X,
ZORIT, V=N T = VORI DXL DR 70D KO IR 2 ITEEEMRO AN R
ERTIEEBZD.

S 5T, ANLEREOBRH TIIER MG D S DR LIS U T, FEORIRAR LS
RESND, ZOXIBRMNAFEICBITOHEL =T ADREEZBR LT, 7V v/ D
RO BEEREHFEZ R T 5, BT L FEL, 1 OEBREOHML ) SRR S 5 i,
ZHANWT, ZhERFT L7 Y v 2N TerRy b THANTSH Z LIZKVERT 5,
Flo, FRIZBWTE, MZEMED BB FEEZE - T, BifEE BRI AR T 5,

3) BT ZRAENIAEEM 7Y wox

AL THERIZIBN T, —DDO /Ny FTHEFATRERERMOTRICET 227 7 A2 KT %
ZEZLEEHMELTAY ROREEITH. LFE2ATHEERE L fJ8ifs & ofAs bt
WZHESL TV o N REL, ZO7 Y v/ X o T2 RIGIRE AT 27 2 U
HIEEIZONTEZD.

4) MNIEEICBT DBV 7 4 — KNy

AN THERIZBWT, B HERE 7 4 —F Ny 7352 LT, BH—0O/n2 R THE
AIREZLHISMEED Y T RAEHIIRT 52 L 2B 2 5. MNAEEICB O TREBICNE - B
BAFHIL TR 272012, SR GoEER) OFREFIHT 5.

BEGWP O DM EZIT TV DM AL Z 2 MEL, FEICHRINEHTE
P X VAN R D LR T =2 ) 7T HFEEHEL, TR AMNERICE A
T5.

SHIT, N RICHER LN AT 2 MNIRY O LB 2B LS RN R %
1790 N FTEZHE LICIREB T, MO ESZ2FOOLICHR SN A TICX
DEHI 5. WIT, ARSI LT 2 2 & TERE R BB S, TR EFHIIL 72
WO, FMSLATREIR BB IR DN E D ETF = v 7 L, MSLATRE & 70 o TRl CHINL 24T
Do

4. WFTERRE

1) 7Y v A0 A B - M



ML L7z aR y hOEEFETE, 250N, L EMERIIRE LIEnic k32
RERFFFIEE HV, FHIEBR 21T o 72, FHMIERICIH VT, FATHROITREIZBIT S 1 2
B OER L DRSS CRIEE 5 2 7, A ubdh 2 0FE LR ATBEZ2 N REBRGE LRGSR, 1
2O % SHO 7Y S THEFFAEETH H Z LN gholz, DNT, EREICV K%
BAF L. T EMEEHBITIEL 2 BbE S 2L T, EHTOMNEREIT- T,

ZHCEY MNEEOBMER G2 oD L. ZY o XFHBIMICHEE L, FileRy
R ASKENIAEZEZAT D BEAT O E CoO TR/ BEE LS,

2) BB T 4=y

R ENE & L O 2K mICE) T2 Lk, iRt 20T &7
LT DYIINERRZZIS KIS ATHE & 72 5~ 7 DR 2 ffgad L.

Ny RICEREE Y IR oY) 2880, MO Y T 72AR~ — I OfF#HIC
KOG ONLE « BBEFHAILT-. ZHICHESNWN T, JMmEEs 7 ) v ROp TEZ
AExtrinsic Manipulation®EARNIITI ZE M TEA L ZMR L. Zhiz kv, #H5r
TEZEFITHENEER S DR ZIE L7223 b m /N A MIMSIAEELZTT O v AR > N OBENFEH
L7z,

FTo, DA T DEERDZIE NV FIZK DB AIRETH D Z & 2R LT,



4 4 0 0

Mohamed Raessa, Damien Petit, Weiwei Wan, and Kensuke Harada 0

Visually Extrinsic Manipulation for Assembly Tasks 2019

Proceedings of IEEE International Conference on Advanced Robotics and Mechatronics 202-207
DOl

10.1109/1CARM.2019.8833631

Kento Nakayama, Weiwei Wan, and Kensuke Harada 0

Designing Grasping Tools for Robotic Assembly Based on Shape Analysis of Parts 2019

Proceedings of IEEE-RAS International Conference on Humanoid Robots 419-425
DOl

10.1109/Humanoids43949.2019.9035040

Kensuke Harada, Kento Nakayama, Weiwei Wan, Kazuyuki Nagata, Natsuki Yamanobe, and Ixchel G. 0

Ramirez-Alpizar

Tool Exchangeable Grasp/Assembly Planner 2019

Intelligent Autonomous Systems 15 - Proceedings of the 15th International Conference I1AS-15 799-811
DOl

10.1007/978-3-030-01370-7_62

Raessa Mohamed Sanchez Daniel Wan Weiwei Petit Damien Harada Kensuke 4

Teaching a robot to use electric tools with regrasp planning 2019

CAAl Transactions on Intelligence Technology 54 63

DOl
10.1049/trit.2018.1062




20

2019

Mohamed Raessa, Damien Petit, Weiwei Wan, and Kensuke Harada

Extrinsic Manipulation with Visual Feedback for Robotic Assembly

2018

Ramirez-Alpizar, Ixchel G.

2018

Mohamed RAESSA, Damien PETIT, Weiwei WAN, Kensuke HARADA

Robust Extrinsic Manipulation using Vision Based Self Correction

2018




19

2018

Kensuke Harada, Kento Nakayama, Weiwei Wan, Kazuyuki Nagata, Natsuki Yamanobe, and Ixchel G. Ramirez-Alpizar,

Tool Exchangeable Grasp/Assembly Planner,

Proceedings of International Conference on Intelligent Autonomous Systems

2018

2017

3 KRP X Al

2017




(Weiwei Wan)

(20760002) (14401)
(Ixchel Ramirez)
(00780850) (14401)




