Bz C-19

HEMREHBEHRRRBEE

BiRiER - HFHE B)
BT HEAR : 2007~2008
AREES 1 19760167
MRRER (F130)

MERRER (EX)
MRRRE
£% 5% (HOSHINO SATOSHI)

REIXKTE - BRILFHREAR - B
80431980

WFITR R OB

Rk 2 143 A 3 1 HEAE

BAMEEORY ML DS RELEBEERCE R T LD

Development of an Agi |le Manufacturing Systemwith Intel |l igent Robots

ARHFGETIL, SREERERMEL 2 VRIS AT LR T8, *
LC, S AT AIHMARMEEZA LRy MEZERAL, iy MRKLERFRZM
DuRy NedETAHZ LT, BT AU AT AOIEEFRRIICK LY 77T ¢ ZI2THE)
BUVEZ 2N AR B TT D A B E ST OB MER Ry bV AT A& TD.
EHZ, KRRy b AT AOBMKRYRERAG E LT, (b7 a v RAEEICB T34 TR
Ny F 7T MBI LTEISAFREEITY, 2O ~T.

AR
(BHEHAL - 1)
[ERS T Rt & &

2007 4E 1, 600, 000 0 1, 600, 000
2008 4 1, 500, 000 450, 000 1, 950, 000

A

AERE

PR
o Et 3, 100, 000 450, 000 3, 550, 000

WrgE Ry« Lo

B OF - M - BT - SNk -« B A7 A

F—U—F:BRT 47 A

1. WFZEBIAE Y D =

W, BRED=— AT I E b7 o B,
DERRLIZ XY, AFEBSGICRIT A 1EEFRE
TR 2 B bR CE . Zhicky, &
Ho T8 APEREN & D B2 28
AR, ThbbEMMEEEERE~LEE
{ELTHY, ZIUTxtd 5 FikhomEfdle >
AT I, HONIENLEFEBT D200k
ERDBLELE STV, 2 TR TR
W% PERR i CTRREN L C U D EERREE O AN RE
b, T72bburRry MEEZITV, FIfEa R v
FEEWC K D% A E) R E (Agile

Manufacturing) *HIHIOEFET 2T LD
FIZHEBR L7z,

2. Lo EHB

AWFTETI, SRR 2 iAREEY
WAV A BB VAEFEY AT LR L
T5. LT, S AT ATHMAIEE
HLi-aRy FE2BHEELTHEAL, FaRy
MR MERER A MO Ry R EIET S
T, BET LY AT ADOIEER MBI
XLTY T 7T 4 TIATEN AL N



VEEZFITTHI AT L, Thbh, L5

EEVEFEX IS OBEMER Ry F AT A
ZRART D, BERICIE, K AT HEER

DEETA L HHNNTIT T h~BALTE
WEEZTND

3. WrED ik

AR TIE, (1) HMemgE2 AT 50
RO Ry AT LADBRZ, (2) BaRE
2Ry MIOBe A N EREY AT LD
F, (3) BEfEn Ry NUAEET X T LD
HMEDORGE, (4) FE AT L~Dj [,
DATEHESANVA =2 E L, PATIZH~R
AHBEICL VT Ta—F9 5.

(1) EVAT L~DEAZFEHTH20
Wi, mELRMEEAA LRy hTIERL,
Fig. 1 IZ/RT BRI HHE T b BN 45 AT RE
RiEHREW S HfEr RNy B ADTHL. £

T, KaRy NEBEEHEH L, BEaRe
aRy ML EFEAE S AT A (Fig. 2 27)
T 5.

~—Robot info.

state:  taski

D o || MOVe. | karget
number| [Position| |velocity 5109

tc. | [position

4 A A
reference, update, feedback, actuate, etc.

intelligence ),

Fig. 1 HIE{TEIO-HurRy N FT5HH
W7 HIRE & 3 D I

( —opation2 :[-Fs Tocat '!(F)[ [+ tocat ~

Processing robot 2 Processing robot 3 Processing robot 4

Pick-up location Drop-off location

@5 Umdlrecygnal path m -
W =

AGV:
Automated Guided Vehicle

A task is given at the location

.-Bidirectional path
: Prooessing’robct 1

Ly « | Target point (work cell) in a location
. Ll(*—"‘ Cocation 1
— D

Fig. 2 BEZ0H

Er Ry MUAFES 2T A

(2) BRA MRV AT AL, FOARE
W, FEOHEE S, WEOEE L W Tz

FETE IR P~ 12 ﬂmTEﬁ/XTA
AT A, TOVAT AEEET LD

ﬁ,ﬁgB#T?i?u,DT/Fﬁﬁﬁ
LTI T I T 4 7IFNLEXUNT BT

HOITERIDOBRRENSKEL 72 5. F 2 TARF
BT, vy NEBEICEY, Frdhy b
IhovRy FoOERELE L, ZhIZES
&, boruRy MIMEEAMZIRZTWDHE
AL, hovRy hcZoaRy FOfEE
EXBETAITEE VT VT 4TI B ED
@ﬁ@%%%%b,mﬁy%ﬁmiﬁTa

state: idling

/—’ Work sta. 2 AT
call out; — e :
cooperation for | } state: movin: ——
workload balanding
/lasxl fo. C: task info. A:
o

2 sta. 1: processing time 15 [s]
k info.
'asmo b sta. x: Drocessmg time 35 [s]

infromation sharing

/\ and reference

state: full operation

a.r;q refy .'fo,—, Sh ) = 2
e l:ﬂa"?:-,_‘___~ Work sta. 1
Fig. 3 il : {EEAMITY 77 7T 14 7ITxHil

TAEBERXDO NN FrRy 2

(3) (2) CHRELLEFIFEEFRRA~Y T
T 4 I 5 a Ry MTER O A g
PRFET A7, Fig. 2 DR ATrY=
7%@#% En Ry NRIAFEL AT A EE

P I a21—va ECHEEL, 270
EENCR LT, B ARy METOWTE{TE)
DENMEZ T

(4) BAEREn R v b AT L OREEIGH,
Thbb, %/XTAA@ﬁ%%%ﬁL,m
FIUBAEEIIBTDH, ST LAY F
77k (Fig. 42R) #88ET 5. LT,
ﬁ%%%%%ﬁ%wmfm?x%%ﬁ®ﬂ

Bk, VEEZITOT- D DORNRA 72 4TEHI DB
%&%%,v:;v—yayiﬁm;éﬁ%
ﬁ@@m%ﬁé

é Prooess Process Process Prooess
s?a B
Lane furcuup\mg robot 2 "
Process Cuuplmg robot 2 Process
sta. 4 jsta. 9
s B ) Coupling robot 1 =
P . Process|
S':C;;il:(]»_,_f —— Passing lane (one-way) Coupling robot 3CE lsta. 10
_——— Main lane (one-way)
Intersection ————|_
—e— (Lane joint) i?‘—e*
- )
Process ] § § [ :1:-"019:‘95
sta. 2 ,,ér— Intermediate lane (two-way) é’ -
=; ‘e a
g S
8 8 e
b 5
Process| 2 @ Process
sta. 1 ki Coupling robot4 g |sta. 12
Lane for coupling robot 4
o 1 - ]
Route for movable L

vessel robols Cleaning sta. Discharging sta.

Fig. 4 "A TV ANy FTF T NOE

4. WRIEECR



KIFFETIL, (1)~(3)D~ AL A h—r
WXL C, £, BEMARAEEZA LRy
L (Fig. 1 M) ZEEEHRANLICAEET R
75 (Fig. 228) %, VI 21 —% ETH
L7z, Fig. 5 A9 #EFRER A v MUApE
VAT AV 2 L—X ETIE, mifbEanz
It - HiminE e ARy &, BEOALRE -
MTeRy NBEEZIT-> TS, REALH)
WZBNRA NV AT AEREBTHD, VX
T LD, b aRy MEHZE DY
T I T 4 TATBRIO ZEENFEHITZ, v
2 b—ya UERZBUT, EfTERHIRY
X7A®ﬁﬂ$%@ﬁ#é &#T%é

Machine 2

Machine 3 Machine 4

5] L
Pick-up sta.  Drop-off sta.

Time: 2517 [sec]
Mumber of AGVs: 10
Number of Tasks: 200

Machine 1
| B =l

Fig. 5 #EZNH

ErdRy MUARE AT AV I 2
L—x

ﬁg6m,%%®ﬁ%%%kf,%¢%@

kol ENn-e— 7 AV BIAFEY X T A
& BRUBMAET R v MNMUAFES 2T L
LD, BE—=IHH 0 FrRy hORALE
IZXT 5 AT b OEERE O Lk ht 54
R ARRV AT ATIE, HMARMETHL R
Ay MIEETHZ LT, KRy MISH
BEIZX Y ARICITEI L, TERDEFEE
WZLDE—27 VK0 &R R EEENE
B, B L ELS AR E o T

» N\ —e— simple manufacturing system
= 8 N —a— multi-robot manufacturing system
b
o ;
E
56
B
2
g 4
£
2
@ 2
7
0

1 2 3 4 5 6 7 8 9 10
Number of vehicles/AGVs

Fig. 6 ST AT LALIRRI AT A LDR

i

Fig. 71%, #2883 A7 AN THEIT H1EE
2Ry MRS LT, moNR NREERITE
BT, RFTREEAMIZ LV ik e AR
v b (AGV) DOP&IMNFEA LTZES, @EIC &
0 BEhAOERE - T (fE3) ARy MET

V77T 4 7 iliTEh e &0, AnoiE
Tl fERAERLTND., ZOENS, U
TIT 4 7 iTE AT A Ik,
WA TEh—1EE AN (AGV 35 DkEf, %
L CEEDRIENK B, m/8A R7Ry A
TANEHINTZZ ERERTE .

8 —+— non-workload balancing
= if (Qagv == 3) {balancing();}
o 5 if (Qagv >= 2) {balancing();}
= . —=— if(Qagv>= 1) {balancing()}
E .
§ 4 B
5]
o . S
E =
g 3 STl
2
7

Number of AGVs

Fig. 7 U7 275 47 aRy MTEHIOAE)
M

Fig. 81%, V777 4 7478AllIc L %, =
Ry ORI ZTT > 72880, & EE - T (fE
¥)udhy NOBBELZRLTWS. 272 L,
E¥Eu Ry b 12, #EBITEHNTEESR
TV, E¥rRy 1L 2~1 OB#I%R
T 5 L, Rt AR > b (AGY) A
T 20128 LT, 2~4 DE¥EaRy b
BERLEMLTWS., ZoZ &L, VAT
LOBEIRPUEB N H > T, 2~4 OIEE
a2l y MIZICHHE L, BEEE B S
LTWAHZ EZRLTWS., —F, fE¥uoR
v N1 OB, mvwﬁm WX LTHEB
Blrtha—E Lo TBY, Zhixk, V72T
4 TATEHRIMN EIE I N TW iz, ZEC
FHGETETWRND &%rbfwé L7228
ST, TORERNG, V77747 haRy
MTEIRIOIEEF IR KT T2 m /32 MME
PRI NT-.

250

[ :Processing robot 4

200 : Processing robot 3 e

[
B : Processing robot 2
=

150 : Processing robot 1__ d
Vi

100

50

5 6 ; 8 9 10
MNumber of AGvs
Fig. 8 U777 4 7Ry MTEH|DO A
A R

2 3 4

Fig. 91%, EIV AT Lr~DHMA%EZHIEL,
Fig. 4 DRI A T L AR F T T 0 b,
AR EZEE LI 2L —2 3D
BrZERLTWD., KRUAT AR, (b
WMo () MEtE#HETsary M e, #)




ESNTE MBI 2L PRI E S % R

v RIRENENEEEBEHL TV D. WwWih
oKy N LB aEeA A LT

30, fthorRy bEDFEHROILEF 5N
HAE L TR TN A & 5 2 &2V ATRE
HbH., FLT, ¥YIal—Ta s EREPEL
T, Fig. 6~8 OFEFR L IFER, BEABEDR R v
N AT LAOEEGHA~OENMZ MR L
2. ZOfERIL, vRy ML AR EE)
{EEAFICR L TR E RERE RIFTHOL
EZzbohb.

Plpeless Plant Simulator

L ERGPOTHOM Y -

AL L—2 = LLEERTLAgBOKY b

L —
B3]
| L] l L} L]

L |
& HHOMy rEFOrARA
\ EERFERPOERMOAN Y 2

|4.~X#§K§_-Hj$;5u=ﬁ Y h— —
[ / FEOFY b
/ ERERET 12012 .Z)

AF—L3a~mh 3

| /

| J F T T

[ ¥ \ i
| #Ho#y b ETorARA \

[ EERERPOAROAY k1 b
[

\

LA F—a i Y
Ay SEEoty -4 L.
i B a L
&
L

‘%*a#tmﬁaﬁ!fﬁq Time: 1233 [sec]h?'la.

AR

AF—irals
rIEEOTR Y b

1

Fig. 9 BEEREDR v MELSA F L ANy F
TITUNVATAYI 2L —H

5. TR KImE

WFFEAREFE . WHFEor 8 K O EENF7EE |2
B Y]
GdEssamsc) GGt 110

(O S. Hoshino, et al., Pipeless Batch
Plant with Operating Robots for a
Multiproduct Production System,
Distributed Autonomous Robotic Systems,
in press.

(3R] Gt 81f)
AR Y EFR =R S

@ S. Hoshino et al., Reactive Robot
Control with Hybrid Operational Models in
a Seaport Container Terminal Considering
System Reliability, Proc. of the 2008
TIEEE/RS] International Conference on
Tntelligent Robots and Systems (IROS’ 08),
pp. 143-148, 2008.9.28, 77 A,
Acropolis Convention Center

=X,

® S. Hoshino et al., Integrated
Scheduling for Gasoline Blending
Considering Storage Tanks and Pipe Network,
Proc. of the 4th Annual IEEE International
Conference on Automation Science and
Engineering, pp. 784-789, 2008.8.26, 7
AV AERE, T b DC

® S. Hoshino et al., Development of a
Flexible and Agile Multi—Robot
Manufacturing System, 17th IFAC World
Congress, pp. 15786-15791, 2008.7.11, K
i R [E, Y v, The Convention and
Exhibition Center (COEX)

@ S. Hoshino et al., Improvement of
Operating Procedures through the
Reconfiguration of a Plant Structure, 18th
European Symposium on Computer Aided

Process Engineering (ESCAPE 18), pp.
241-246, 2008.6.2, 7 7 A, U 3 o,
Centre des Congre s de Lyon

T LENFES KR
® PBZth, EEES, hHElR, #HE T 7

VEDAH — T v T EEFIEOREEAL,
(L% T %% 56 39 BEFE KRS, WK,
H123, 2008.9.24

©® iz, BEREYS, R, ¥ o
CEEAEZEERB LTV T LT 4 v
TDAr Y a—0v 7, Ay a—1
J e IR A, pp. 51-56, 2008.9. 19,
NESINES-FIIE PSS

@ EEEE, BEZh, MER, HROWK
a1kl ;5ﬁuf/bﬂiﬁﬁﬁyX?A
DOBR%E, (bFT %5 539 EkFE RS, Wil
AR, €205, 2008.9. 14

® EBEEpE s, BEZEih, hER, ZHFEA
FVXTA@K@@A47vay?7§
b, FoelE HAmR Y MESEIHES,
M K22, RSJ2008AC303-02, 2008.9. 11

6. WFIERLR

(1) WFgefks

258 8 (HOSHINO SATOSHI)

WO TEERY: - EIRLWEeT - Bh#
JeE %5 80431980

(2) WFFEs5 1A
L

(3) HLAERFFEE
L



