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SARTRATRR O TAEMI TR E R BEFE R OB Th 5. TIEMEIEL “BEE L L TOMR” L)
iz A LTy, PR ZIGIEL 2D, 2—FHEOI A Z v A ARERIND. LoT, TIE
B D AEFE S AT MR T, A CEEZE Y BTERO~ AT 0 X 7 2 g o FiEOW 73 K
THon. I, AEMEI AT AWM LcgyE, EREICETREAZ L TLEY, TROAR
WEBIL, HEMEY AT ADOTRRAME NT VAIE A L—Ty MR RL S5 2 L RN L 72
L. 20D, TIEEEEAET DN THICBITDEEY AT A, AFICXH1EEICHE-> TR
v, FEFELRSTND.

ABFZED BEIE, TR O~ A D R Z v AP — g IS T 5720, “SmfEAdE” L “HH)
b7 OWSLAATREIRAEFES AT LEREL, TOREMEERT I EICH L. BEMICIZY—27 L
AR L7 DN O ZRRINL AT D AEFE L AT D ERE L, EEO TIEEB O T /LE L UNENL
TA DR THRIIICHBELATRETH H Z L ZEFEL TV D.

HPEY AT DS 2 2 5 CEHEESHE L, TOFHEMNNEEC/ D, 2 OFHEATFENE O R
BRI D HEERE L, BRfERR & LT, 25OV —7 vV 2 EIc ks E 50
2, D% AGV (Automatic Guided Vehicle) 38 JTXAutonomous Mobile Robot Z fWT, [R5
TR Y Y — 2O ZEORB Y — 7 kv AR L, BEMEEREOB@ R L LI, RN EE)
{b%&FHL L7z, Mobile Robot DKHHTH 2 HEMERIEETEN L, Mobile Robot EfART — 27 &1
EHAEDED LT, BARDZHOTEN ORI N DL MFEAEEZ AREIC L. BRED
fif Rk L LC, Mobile Robot MM, HEHIEIGIE, WEMBIRD FIEFEOREEITV, T b%
FHL, TORREME LT,

DRI TARBIR O RS EALNL O BEMKIC OWTIREZ T o 7. LIEEMORIEIZI W T “BR
H” ZROBRZ D EIFIARAREE SNTEY, BREMICAIZL>T ‘o EbE” 21752 &
ML IR TS, 2ok, TFEROSE XA ELAREE L Wbh T&E /2. RIFETIE, F
AIYE LRRICB W CAFIC L 2TRIE(ELZE TS TBLZ LIZLY, AL AT A CEHa=
v NOFNLEFFEL Lz, KERE2=y FOMNIZBWTIE, 2H50aRy ML HREEICE
W7 L—r LR ZAREE L, ZESIinRy by RROBERE LD F %A
WD EIZEY, ITOAWVEEGTEEMILE Mobile Robot ([CX > TFATHEEL Lz, V=T A
R, "= UEOEEE LATEOHREL, SO0 UL ot A CREROEEHLE1T0,
SRR IC R Em AR T2 2 & T, WERBABM RS Lz, £72, ZEfioRy McBOWTE
R\RST 2 FEER L, SEHERBROEBMEZHRA D LI L. R—rRlTrva kD L
IRV, b— RS & BEE 2 AW CHERZ 2 FTREE LTz,




FHRIRAEPEL AT LTI, AT Y a—Y v 7B 2 BHEME O K 2 infi (& B AT RE 72 IR BRI FF
HIATeSIREE 2 D BIETHR MRy ZITHR LT, /XTAﬁ%ﬁI& U DL 21T 2
HVENRH D, AFETIE, ZVIF T AREBINTELE Y= 70 —RN LWV T A &3
BN HREE A ¥ a2 — ) VORI FIEEZRE L. Va7l Y —XAOME i ki@ %
fREAA I AN HR/MESE, BONTERERAT VY a— ) VTR REEOEES AT M7
5. 7212 L, MATRE(LFECIIHEEENERERLIMER S LT, fRKE L TE T =
— VT EANTEAAT Y v RIANR— Lo T, MMAERELAYr Y 2—) v VREEMS Z &
BRRE L. MR E LI T2 i X URANL 7 A 21220V T QUBO FTHIICl A L= BB ET L %
BRL, D-WAVE D BT 7 =— U > 7 &M\ /= Leap Hybrid Solver (LHS) 2k ¥, A& Y a—b
MR, TOHMEEHR LT

KR TIE LI DO~ AT A2~ A B — a v OEBO-D, HEICERTTRER Bl £
Mobile Robot % AV N= FFAERR ATRE/RAEPES AT L &, ZFelkMEN Y L2 ERES AT A& AREL &
HEBU—I LA L, BT ==V T~y v EHVTHAERELA YV a—U v 7O
AHICLY, THORDD IZRMFEVEERE] L~vATaX T v a VCLET 52 A FEBOZD
O TEEL] OWSNTHAEEVAT LAERE L. 2L T, ilvv =7k 20FgEa=y K
FENZ & D TARB O IRE SN EFEOFPACTH 523, TOFEIEZITV, Aot a R LT

i« FRSCEBIL, FI3L 2000 7 & 930 300 354 1 ET ORI 52 b L<ITEL 800 5% 1 FRH L T2,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HEE mSCEBE, RLRIP—FUR TN (T2R2) ICTAU F— Ry MARSNET O T, AR FRERFFH DN TERL TTESV,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



(FHRR )

Doctoral Program

wm X EE

THESIS SUMMARY

Hoea—R Btk H HREh, FUo) « it o
n . it - _ ( L% )
Department of, Graduate major in *ﬂ%*}ﬁ a— A Academic Degee Requested Doctor of
L . e = .
FARA P FEHEBER W

Student’ s Name Chief Examiner

L (JE3C 300 FERRFE)
Thesis Summary (approx.300 English Words )

The manufacturing industry’s capability to supply various machine tools is the foundation. Machine
tools have the mission of being “a machine as a tool” and are required to follow the user’s ideas. For
this reason, the customization of machine tools for each user is required, but from the perspective of
a production system, the process load changes depending on the specifications, making it challenging
to maximize factory throughput by equalizing the process load. Even if conventional mass—production
automation solutions were applied, operating the equipment efficiently would be challenging. Therefore,

production systems of machine tools have a problem of depending on human manual work.

The purpose of this research is to propose a reconfigurable production system that is compatible with
“high—-mix production” and “automation” to respond to the mass customization of machine tools and to
demonstrate its effectiveness. This research proposed a production system using a Mobile Robot that
reconfigures a small number of work cells in response to frequent changes in the specifications and
quantities of the target products and assembles the products with productivity equivalent to mass

production.

As production systems become flexible, scheduling optimization requires many parameter
combinations. It makes it challenging to manage the system. This research proposed applying a hybrid
solver using quantum annealing. In the case of flexible machining cells, a mathematical model was
proposed to solve the flexible job shop scheduling problem with tool switching constraints (FJSST).
Even in assembly lines with intense workflows, the method was proposed to solve the scheduling

problem for major units’ assembly of horizontal machining centers.

The production system was constructed in an actual machine tools assembly line, demonstrating that

various assembly tasks could be done effectively.

fE#% © FCEEIL. T3 2000 &I 300 GEA LEFTORMET D0, b L<IZTL 800 #5a 1R L T<Zaw,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R WSCERIE, HLKIY—FURIN (T2R2) IS TAU X — Ry MARSNET O T, AR ATREZR IO N TIERL TEEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



