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Layout design

Line layout modeling

VR Library

Line Jayout evaluation

Human modeling

Ergonomics analysis

Line operation scenario modeling

Material flow
analysis

AMHS modeling

AMHS route modeling

AMHS evalvation

Logical evaluation {deadlock, delay)

Supervisory control
logic analysis

Supervisory control logic modeling

Supervisory control logic simulation

Intuitive control logic modeling
Simulation model generation

Supervisory control jogic evaluation

Performance
analysis

Experimental frame modeling

Performance simulation

Intelligent performance analysis

Output analysis
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Resource Design

Geometry modeling

Kinematics & dynamics modeling

Rapid geometric/kinematics modeling

Workspace evilvation

Parametric resource modeling

Resource operation scenurio modeding

Sequence control & numerical control

Setup planning

Jig & fixtare modeling

Work holding planning

Parametric jig & fixture modeling
Automatic setup planning

Tolerance error calculation

Force modeling

Reachability 2 &

Distortion analysis

Off-line
programming

Work method planning

Motion planning

F2Y ol

Collision frec path generation
Calibration

Program evaluation & correction

Calibration

Setup time analysis

Cycle time
analysis

Processing time analysis

Real-time monitoring
Statistics analysis

Output report
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FEAQ 7P EA 2’ (VMS) 758 A8
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Product Design

8 8. Delmia®) 3D PLM Al A®) 5

Process Planning

4.1. C|Xtl F ) (design-centered) VM 7% &
H W

atel 2A VML CAD AA® 97 3ty
DFME 28k = PLM@AIE 45 5713ke]) A) 28]
o2 wAs R Qo). F, A)1FY) AA 7} WAE
olel) 2+ ¥4 A8} T3 dioler} AFLE ¥
7512, elele] AAMAL o) F A =5 wid 7

Layout Planning

Time Measurement  E ¥

efactory Process Planner

product configuration

3 — ;
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resource managernent

Product

Process *
Resource
Plant

Tool design

S

A\
Factory Viewing Waorkplace Planning

1)l Infrastructure
4 to support
Collaboration,
Factory modeling Ergonomics Managemen{l

interoperability

digitat manufacturing applications
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o)vh. 2% 82 PLME A<13}7] 1% Delmia®|
“3D PLM A28 A =8 vjehd ZolekBertrand
2003). 28} o] & flsleds THARS 52 A
238] F= CAPP(computer-aided process planning)
7| 7hol Alss]o]of Fhet.
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= W g

AZE S VM 7| 7 AdAES AlA) At
sl B3 Al 2A 28] 47 F)"%‘-"} A ZA K.
o] A4 Bl AFE shie] 3 37elA RIRleke
e-factory A] 2% 0.2 8L 9)oh(Olling 2001).
2% 9% DaimlerChrysterol] 2 F3135)3 91+ e-
factory $-549 7358 viehd 23l olet. Daimler-
Chrysler AF= 72}l 7} BIW(body-in-white) ]
AB-elelqlel dste] efactory 75 $F =HS
7"‘—7r""?‘1’ T oJek. 522 Audi AN E 28 A2TT
2 Ao g AlEH o)A o2 AFEx)e] AAA
g, F3g, BEE e A e
v} 2|9 -7 digital factory)Z FZ1312 3)ekJulian
2003). o213 d3 Z2H EZE 2133}l 9lo] T3

Virtual manufacturing System(fully)

A2 akelelel] H4-8)17] Heps 2 992
veeiA] si7le) AR o) gehe nkeks sl
A=, Audis A3 AIEP‘ Hpol] v A 2HF x7
T =dle] A2 AE S vk T s AR
2} BIW(body-in-white) o] A E-2lelelol] e A]
gAY FHE A4 «A e fdEA sl
o] 2] &} e-factory® A& 3}7] 9l3led = 1) A
P ozl FE3A 22 g1 13 A F(product),
T4 (process), A (resource)el] W3k FF317) A
s =ofo} 31, 2) AHAIF ] SlE cfeka) AME
Fo} Zatsle] og] FA} FA) chbH e [
3o 7 BEAE AR 4 A= T delE
jo}ne) FEo) B asd, 3) A E PR T F
A7) 2] Bofgtk (- ZRAAES o A
2 o 2ZEeig} dojejulo|x AFA T §
35l ZEE 9 Fe(workflow management) A
7l2] tZe] F3PH(ONling 2001; Julian 2003).

4.3. Mo =Al(control-centered) VM 7|& W
o W
o] A VML A 2w 3} AP A 2Rl o

virtua world | rea world

simulation i j
‘:JC engine activity process model < [ﬁ> cim
Virtual and Informationd System VIS RIS
>
2 4> A 3 X
3 g
w data timing clock
g }] D control
13
<“7 ¢
Vitua and Physical System VPS RPS
controller
product-A FA computer
—j)’
production
product life cycle process factory life cycle
modeling system mode! modeling system
=
| ’ control commands
CAE systems <,_—1 Status reports

8 10, A2 7FAAZ A A" T A S (Onosato 1993)
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A At A 7x] Eule] VM 71e(design-
centered VM, production-centered VM, control-
centered VMy& E3H3132, Q2 (responsiveness,
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2 ¢ sle (8ol VM A" A ErE a9
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AYOE YRY oz d4Hn
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AF7AA P E(VM)E] A, VM 7% A
£4x, VM 75 2483 3 g S 33}
o] w3 Balel ¢ Q159 vle} o) A 2]
42l 74 8 (time-to-market, delivery, quality,
cost, flexibility, human-centric)$} 73 7§ 9 2¥(respon-
siveness, teaming. transparency)2] 7}Ztell VM
7le F54e &S # 7lez riggd. a9
v, VM ZlEE A =38k R4 ¥
sy B2 A v]go] Pesi} upeby
VM 7158 98 2389 9JiM ol 22
APHEE sk & 7ot}
® VM 7|59 =4-& @2 u]&3 A 353}
YR3ER AR 2R FAsR= Akt A3
70| 875, VM 7]Ee] EYAI 9 &
B[ top-downo 2 & 3! %42 bottom-up
wWaog g g o Ags) vk Alo) ul
# 3 3)o.

® VM 3] A EHA uhES Iy VM &

coliaboration

i

fabrication
planner

assembly
planner

work
place

tool
management

resource
libraries

[ resource
design

tooling/
fixture

planner

product design

process
resource

factory
modeling

8-

robotics

plant process
design applications
A material
flow Simulation i NC
optimization Animation ? stamping programming
work instn Wobr data

28 11 A A AR ] A G E(Olling 2001)
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