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SR TET|EH 2B ETHAHAD
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SANeE JHMA ZERHE A
2achetm ot 7| A S EtaHA AL
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REELTHT
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2 AFgrh ojRe] Adiolslo] 19490l = MIT
7t o] Z2AEd FASA H2, 1 F oA
2E7t so} 19529 MITS MBI FATLd] 9
8 Hz2 NC F&71A7 AL=Ee). ojn vy
719 34459 Wing®) &394 71382 7
g NC Z&71AE A AZEHZA 8hite)
AU dud ok Y wEAs)ee A
2o wa} 19709 ol CNC/t ©AsHAl B
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hitg SN ALY 5 Y& CPU 40048 Aes
f?'— 199639l = 32bit Pentium Processor”} 166MH

}\-)l—_o] ’o'ol:Al-ElgioD:] CNC._ -'?-)\-la].._ Me..

chatromcs—4 8471 -AA7F Aol 2F3HT
A7tA gD 3. |
olg| g FHr|&e wdd wE CNC F37|4

9 RFHYE AAMEE FHozdE AN
29¢ 37 AAATRA, FU8 A% ¥ IE
o Wsge AHVA DNC, FMC, FMSZ %
A9 g0 B¢ A2 Aee 148, 14
23, TR B 27HUA FASe

g8 FAYFAA NC Ad(Kerneloll it H2

€ HS0 dag @ ojdd Ay slel W
o] W& CNCAl Wg #A9 a7+ E13 2
°of 2%% + gio. ‘
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T AMA 2o sl ghF AHEA 297,
A1e b JF 71¥E Softwared &7
gg oz A2 gus =9 Ha g A
°] Open CNC(/1¥8 CNC)t}. d7)q= o)ys
=99 W73, 984 a8z A2 AFEd)
& Astn g5 A%e i Huz @

E1. H2 CNCY 715

- 2&QANAY 7)5(FY 2§30 BE
71E4)

- 14 239 Digital Servo Control
| - Digital AC +=5H

- 14 Data 4 S
- AN 3TEE 2 sRYY A5

- AN H g Aoz 423 DB
%

- Schedule 715

|- Uy Z2adAN(P4AY, Bz
A9 43, 4H7E¢A 4A)

- WE NC 2% (373 u @, dojg
8 47 #%)

- AA17} Graphic Simulationo] ©J& tjy
72 714 =9 '

- 73t £A47)%5(DNC) %4 »

- 3% ¢ AudE 445 vy ¢

- 71A%Y A ,

- 1A 2 g4

- 4% B371%5(Tool offset, A7 offset)

2. CNCY %= 249

CNCe] Aste] gt Wast 7lgde oddt
Bdo] gtk 254 W} oW AwEE 19
8713t Aol @A) olg g TAS H A
39, $4 FAZ|TF AoRxe 743 7%
S B8 A, AL 722 e =98 A
P&z dast ok ojge BHoz A2y
3 715g gitdoz HEdM BEE AL P
Zz2dolg Aostn q7)ME NC /s 349
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- Software 7F48 CNC  + -~ E[

- EAR E el

93 WGIROFA FAZI&AH(IR)eA AEH
NC AolgAE Az 2dz B9 RzEde 3
7 BRAR g2l s

- 928735} interface
- 71574
- Ao} architecture

2.1 2 &A 29| Interface

CNCe 1313 o] 8719 ejRg73ez 57
g 4

1) CAD/CAM Al2¥: ZgAdA #doly} #E
9] Interface

2) AEEe AZA ¢ A AR o]
Aloj# ¥} Interface.

3) ¥Y #A¥Y g AAZA : 4& FAE
2RE Ao 99| Interfaces

4) Servo Actuator : Servo $Z7], Servo ZH
9}9] Interface

5) =El4&8 : PLCY Y&

6) A4 1 AA FolzwiF e 715E AEHY
A% A< Interface

7) & : EAAA] Remote % Panel5 3

9] Interface

8) User : 2P ZF &dHFY F9-

Interface

22 7|s7+4

AZ2RAE 7]15FFAAM BY Y29 2o
27 &

DAY 3FAY, 3A4AY59 CAM7IE

2) Aojg A : JRgA HAHE FYY
g9 #H47)%

3) Aol : F A9} Sequence Aol7)F

4) 9 Interface : Userdltid ZtE AlojRn
o] EA|, UserelA 9 948 34, Help, 2%
Navigations 9 7]%.
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Open CNCY A%s¥ ¥ Y

CAM

[

Controller

NC
Controller

Amp. Feee Amp. ] eee

|note] This figure does not
imply that the network
(either upper or lower level)
has to have a single
architecture. It may consist
of multiple types of
networks.

Higher
level
controller

‘Human
interface

DI/DO Jos.

[T

38 1. NC %2 2| F & (ROFA)

Human @ [ !

BYc ¥ IR

Task Planning

* process planning
« operation planning

Interpretation

* control command interpretation
» data exchange

Control

* motion control
« discrete event control
« advanced process control

t Communicétion *networks « digital O+ analog ¥O

BRI T

38 2. NC &=l 71s7d(IROFA)
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5 Holg & : 7+ dlolE, FTF HolE, A
o Z2IW%F ZF dHojge By Bs

A& dolEHolx 7)%

6) A @ Architecture, A4, ‘:“E%]iv LIRS

CER S RE

7) Task &3 : ’2}71 A71%59 43 BAE 9

& 7%

2.3 MO Architecture

1) CAD : 713¥49 Hos A4
2) AY4AY  CAM7)152.2M, HEEA, 3F
Path, 7}320%59 23¢& 48
3 JHFZZAL A : AAFZEH2 HA
FEF Ao E AN
- YR BeFHE FFEE Y HA.
Macro®} A7/ME X3

- TF AFFY THEE A9

- 7 ZEA29 AAM Fol=¥ HHE
TAZ AE8H, 71F Z2AL A9

- ol A, Ad, AFEAFY oA
71% ;

-2 ¥y AT BANY

- AE Ao R g FITEF WA 2%

= O A (HEESR) Ao Rl uid Sequ-
ence AloJHH9 4%

4) A=A : 3% FTAM T 254
o, 71& HIEA oA RdF 2594
4z ¥Foz9 WG

5 & Ao : & Zvjte EA 9

6) ol MAMFHEERESR)IA © Sequenceslo]
A3

7 71749 : Sequence Moo & 7|EHE

7179 A

8) Actuator (£549]) : Servo ZZ7]9} Ser-
vo BE

9) Actuator (BfitAlol) : 9 Ao)r)Fo] wil
OgE Feg Hooh
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RBog 3j B§

10 718 Z2A2 @ A2 495 713 =

B

- A8% : CAD ¥ #HgAYe] Td).
7150l B4, JMFT2AX0 A9
ZHAA Hol=we gtk

- AR JFF ZRAX Ao, AEA
ZA o, BERBERA S, 71 FA 7} £

- AR Actuator} 7HE Z2A A ¥
dag. dAZ A $58, 73

A~ I -
= 7T

gollA Yed AAZFL 193 Zo| 37
7} 7Vs3t.

Workpiece Geometry
]

“Operation Planning
machinig sequence, tool path, cutting conditions, etc
|

[
NC PrTgram

- Maching Process Control |
| program interpretation, operation mode control,
o mtelhgent machining process-control, etc.

|
Tool Motlon Control Sequence
_L.

Trayectory Control

Axis I'VIotxon Tn'glgers

Axis Control -

Device Control

Commands Commands

Actuator

3% 3. NC &x|2f = o{A Z(ROFA)

sgmel HH 8d 25 (19%. B)




Open CNC9 H2EF ¥ A

) AZFE : CAD % FYGAEo xg¢dd. &
Hl7] 5ol JHF Z2A2d A9 AP
Feedback §it}.

2) AojR : JFE Z2AX Ao AXAY &
Ao}, MEEZAC, 71FAs 2
Mg Z2A2A AFAHA Feedback®]
AL + Ao

3) A3 Actuatorst 7tE Z2A27} ¥£%
oo AAZ 74 &858 shEEe R
ot}

3. CNC 7 3te) wj7g

CNCY 7igstd &8 =9t o8 AHAA
AP AT, d7jxe 28E WA BHAA A
g3 2o

D 879 dgsist Wzt og

ned A5 5gdom ANE Aol ¥a
S& @A, 429 a7 43, U7 Qe A
29 7o) 27H1 g & AFBRY F&
@ dstel Mo 87 1 AA 248 wssn
Stk o 2e Y B AAAE, 7HE A
2ol BhF® 87 Feat ¢4 A
e Al Fasth

2) Az" Sgsoud a7

AN 2EY L 3838 AFIHA, YEY
AE F& A9 A AFHY HE 9% A
29 £ 52 CAD/CAM Al2#3} diojg] &
ol g A2d FF5o] FAH ek FA
717 AARAZAE, o8 AN2dEHY A
§ol 8751 Ut

3) 271%3ky 7ld

15E, IRFYE F7E 713 A2 d3dgl
£ Hrulolx, 2R g A% AA Ho=¥ Ao
g} o) AH 59 AFY 7)5Adde] 7idHrh

4) 43 AR ARAY 7|9 €4

PCE Aoz, HTY ArRAE A2g2 3

RWFEH 7

flol, 2ZEH Y FAAA FAF LHE o
I Utk NCRAAE wdo] AR3e o] 71
frasHA g&3te Ao 278

A=X
2
=2
KX
=

4. CNC 7Wstel] g B2y

1) 7179 2@y

X g Ao ANAYE F2ES QEE
37] 8N e, AF o H&3e servorA %

FH7)1F A9 ARFEE Eole o] ¥a s
LEg wg 77 ARFEE BA e
Rolgta 7lgigt

2) B9 N2"ze] 3¥E F3 ¥e AR o)
olgl LY
A2g FFE &oldtA stef™, 29 Ao Al
293 AY SRR, Jitdd ZRT 9
2%, CAD/CAM A2€l#el dHolg w3
o] & Alxdd Fagle AFEE Aol 27H.

3) NCAA WHAHZ9 access

Ao] parameterst AGARFo] WHEZ access
7} 7bs8tA gl mel, F9 interfaceE AT §
A BABAE, servo parameterd) 220 AA 5o
74583, customization HH7H HoiE Aol 7ldf
g

4) A2 71T BA

AAe AAFAet BaF J15E AFEA
BAY § QA 197, AR HeAe v
22 w47 Ao

5. A=A Y Nt} AFEF
51. 0|

u]2e NC 71%3E OAC(Open Architecture
Controller: 713¥ AojF)etn #23 U Al

- 2d9 F4e] PCRl 4, PC based controllerg

I EgEn OACH #8 Fo¢ 37ixd 2 7
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d AFAeEAE g8 PN zzdes £
A9 3 3,

(1) NIST(National Institute of Standards and
Technology)

THAE )Y Aol g3 J1AA o glolA

0AC ©l% 754¢ 27 914, EMC(Enhann-

ced Machine Controller) ZZHEE F331

At

(2) NCMS(National Center Manufacturing
Science)

GM Fords9 AFA AzgA, FZIAYA,
IBMT 9 HFH 2ZEJY qA,  FF7)A Al
ZAAE FYPoz HgY Q7B oy
A OFE OACY #F AFdE t&o Azt
A7} Ak

a) NGC(Next Generation Controller)

o] Z2IPL FUA(FT)oA 198732 H n)
T FTAVAY RFE BEE #AM ANE 9F
g gF4A T Jlon, d43le dAgAE B
AT OAC ¢78 238 39L& A,

A71H FAol Hie 7Z1edAE MLy A2d
TZ8 FUAqolt,

b) LEC(Low End Controller)

1992 FE Factory Controls Program® 24|
Low End NGC AA&°] A¢ =t} Low End

&, Process Planning 7]%& NCulol ¥&ax)
e AL 7t

¢) OMAC(Open Modular Architecture

Controller) ,

19949 RE GM /MZAE e dARE9 NC
#@3A7 F4o] Hoj, Ad(Integration)o] £o) %
NCHX 9 48 & EE= §r}

o]2{§ OMACo| A#Fsle EFE 14 U
28 e R

(3) TEAM(Technologies Enabling Agile
Manufacturing)

19939 F8 A& vjZue T Z2AEZ
B3 W, g d7a7 AoEA PR 2
Ak A ZH EMC NGC59 Z2z4E @43
AHE ASHEA AAY AoFx AL 9%
A7t AAEY] T2 2de 722 @ 1
=9 Sensor Feedback Controlo] 7}58t A &t
NCHA 4¥¢& B8 )

thgtel A= University of Califonia-Berkeley2)
PK. Wright 24+ IMADE(ntegrated Manu-
facturing and Design Environment)ztz 3= A
A, RAY, +EE F¢a) g8 2¢84 7
S A AFE F¥332 Uk =3 IMADEd)
A 7hgel d8jA = MOSAIC(Machine Tool Open
System Advanced Intelligent Controller)S A}&
& HAASS ®AYd HME & EWS(Engineering

P et Open 082215':;” Open, Modular
ggg{:ﬁlfe? »| Environment ™ Interface | Architecture
Controller
Controlier Controller
* Proprietary * Integration of * Integration of * Integration of
technology off-the-shelf special purpose multiple generic
HW & sw HW & sw CPUs in an
components in modules in a open environ.
a common common with common
environment environ. with APls
¢ Customized common APls + Plug and Play
integration ¢ Plug and Play of components
work required of HW & SwW
components

38 4 OMACS FZldhst 3l 74y
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Works Station)2.2 Aojdtx glth. Michiganth
89l Yoran Koren T4E VX WORKS# 2 &=
0OS(Operation Software) EWSE o] &84 Con-
troller& A @AZstz ot Purdued 39 A9
FuFe 71&E9 W2E ol&3 PCAA CNCe
g TERE ATE £33 A Adgy
British Colombiati&t¢] Y. Altintans ZTEL
HOAM-CNC(A Hierarchcal Architecture Multi-
processor CNC)& 7123t PC-AT$ ISA ¥
g AL FREE o489 F Aojd= DSP
(Digtal Signal Processor, TMS320C30)& o] &%
718g AT gt o] RE AHESHA H LA,
FTEAEAE, YAV S FAA AFsn
A},

F3L EU(FFA) el Addt e As5HY
AFe MY AYQ ESPRIT(European Strategic
Program for Research and Development in In-
formation Technology)7t OACYl #3 39 3
7bA Z2AEE FR8 1 Ut

(1) OSACA(Open System Architecture for
Controls within Automation Systems)

99 Stuttgartt| & dr47t FAo H #
Hel 87 71g, 349 AF7IHe] FAdsn QUch
71782 A17]7F 1992@ 584 A 3dztoln, #27]
195N 24y Agez 24 719 27
Ax7|Ee Atz AdHn gl 23E 54
Aol JE3A ¥ MEE AARAE Hx of
/A2 e Aotk A7dAAM AfFAH
CNCHA & v #3A ZHE PLC A9 Z+FA|o]
ANE TET Jom opF|HdAT AZES
o oA HAE gulEtn F=dofd T3} @
' A2dg ndda gich AF A3 (Object
Oriented) Al2® F&& BXZ A AR
1%5E F4 AU E Rol 715 Aol A&

de §Aold.

REREH7

OSACA Z2AEAA F4% A2xg T3
ole] FAF 71#E 1¥54 JElAY.

(2) MATRAS(Manufacturing Technology for
Complex Geometries Based on Rational
Spline)

19929 7¥%H 19969 6¥7x 497 AL
2 270 7144, 2/ AF718e] #7tR AAHZ Q)
. ERE 2% g4 /M AFd #eAM A
AdA AR didd AulolHY 5§& T
E0j4 CADAYA NURBSZ E3dd AF g4
dlo]Eol A 37 dolg& AAdsin, CAM A&
de 757 tEo] CNCe iy 71834
dole & 7HA 3% A 5577 A o4& Spline B
Bog ago] £2713& 7HssA 2 U

(3) OPTIMAL(Optimized Preparation of Manu-
facturing Information with Multi-Level
CAM-CNC Coupling)

670 7195 1 a8 #tE AdgHn
gty EHe MATRASY #ASL, 4AR
CAD-CAM-CNC Aloje] d¢td 288 Adse
Rolt},

53. &

o2 AR AE FEHA ARE 9%
FFo2 0AC Mg 3x ded v &
ROFAS 2402 0ACY d& ZE 9439
298 g ¢t ok a2y 19%9 99
d £ Toyota Koki®t ¥¥ IBME v E3 6714}
A 98 MZE PC NC 3] AAHUL
o 1099l NEC 2 Fujitsust FANUCe] ¥
I v g =

QEAA 7bg 72 = OACH ¥ AF:
OSEC(Open System Environment for Controller)
olt}, OSECE 1993 10€ “xtAdl AA7A A
28" AFE7] Y3 AT+ E AFsho, 19949
129 “AR AN2d 8739 /MW" E FAdYE
EEZ “‘OSE 973" 2y 473 349
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. AM‘ application-
AMi [daml 14 n software
system-] ! 2
f .ﬁ. == — system-
;)r/:ter.m- application prog. interface software
= communication hardware

operating system

electronical components

AM: Applicationsoftware Module

aSteK

6
BOSCH

onum

unona

SIEMENS

control

vendors

m achine tool

m anufacturers

research

in stitu tes

13 5 OSACA Z2HEQ9| System Platform™ ZAA|S

g JIderE HEUIAE), BEHIHG), 98
BM(F), =Z471(F), °folA7] vlZH(F), SML
(F)7F A7, 3% 47d%24 19%54 99
AIGAZA 2E NC o7&l A[OSEC Draft 1.0]
g AF A2dg dxgon 19959 129 A2w
AzX A4 Alzdo] HE Core Al2dY A
of Z4ste] ok107) AL @A MEA FA}
At} OSECY 34de AA dHoletdA 71274
9 AYAZez AN AFLY FE5uy
(Z2EZ)E 39 1 geAeln, CAM Sta-
tion Autocad HolERT} HAE 71F dHlolg &
A48 A1gdANME OAS PC(Windows NT)
g} NC RE(MELDAS Magic)2 ®AlY AE (8

106

H, PV4-IA)E A3y A2dA A= Panel 3
F#H2 AMBEHE A (FADL(Factory Auto-
mation Descript Language : 53 3L 93
7| AR §AS ZEth OSEC Al2¥
o FZE 269 YeERTh

L=

-ZWe] CNC F&71Ale i A& CNC Al
0]7] A7 ZAAS(LGAHA, F4HA, 7)0}7]F,
71e}47], HBHZ, ddFF, SAIF, FA)
A, AR, H4FFD, ALFFD)F CNC A
o]7] AW ZAANSALGAHE, AdFFY, FF4
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VI PRODUCT PLANNING ‘ L . '
C.

o l CAM =
OPERATION PLANNING
| ] I

v COMMUN1CAT [ON R
CUMMUN | CAT 1ON! COMMUN [ CATION
: SOFTWARE | SOF TN

I\') GEOMETRIC CONTROL|

<

INTERPRETER
GEOMETRIC

o DEVICE CONTROL SERVO CONTROL

I ELECTRIC
' TOYODA
PV4-I A SERVO
1 MACH INE TEST BENCH
0SEC LAYER Station 1 Station 2

13 6. OSEC AlA®e =

A, g AdAS Arle dT4AH, &Y A F 2 74uhe CNColl st 2ol ol d
23 A2d F54AFa) FEsT g 97) :

HE 3 CNCol U@ 43 FEMde] BE
olr), 7NW¥ CNC Aoj7ld) g ZAHA A
2 A7E HA g3 Jdod FHT AR Yo

(Delta Taw)

340D(PC
I o224 19943 vlFo]A HHE IMTSe] MR L I e
9l PC Based NCE& 7AAFoz =93z & S COE I £
RAeg & 4 Atk EA PC Based NC_% '%2“?} AP
AN AE d$F3de] MEE g8 o, § \ T8MC/IC, g
A7 AAES BEPeH H2d HolXo] 4 160MC/TC

A QA7 ALe AF23 Qo a2y CNCol  (EHAR ’ Hitrol-King

PMAC

9% 08, CNC A9 S/Wr Fuigel 92 92, (83 {1458y v aC
w9 FEsl A98A G5@ E 0E gL e — A
AAIAE BEG 2Y7E 59 Siemensy} Bz [P o atg s 4R (Delta Taw

A%e Open ONC 29 840DE ehdAols,  (HEHX SEEEL L i

BB ' 7
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a2 7. 52 Open CNC2 M

6. 7Hgs W&

NC Open#& F33he 4E& 27 Uy S
Nz des g,

1) 9% InterfaceZ Open:

9% InterfaceZ Opendt:s AL NCo =z
W3 9J5-ALol9] Program, Data, 2135 ¢ w33t
t 9He %38 AU User’t A4 AA
& F 3 A= A

2) NC W+9 7]%5¢ Open:

WH71%5 & Opendtths AL NC7F 71431 ¢
€ 71% & Moduled} 39 Bod wWaA ojRE
& Z¢8d AFFA NCE FAA A= A

9% Interfacer #Z Zdo]d BE ulg} o)
oAy 7IA2 A8 5 g IAEL User-

108

o Al TE

Siemens 840D

(=

interface, Upper communication, Lower communi-
cation®] M7FAZ Y4 o

- User-interface®¢] Opend}d] #HaAAE NC
EAzRe £330 Userst A7) Huojo @
A 27 EWE AYsAY FAE: QA
e AE BEFHog gt

- Upper Commuinication&dl A& CAD/CAM
System¥ Cell Ao} X Alo]e]A NC-
Progam, ¥4 Data, 34 Datag A%EA
AEE F YA e Aol EFor o7]q)
A Network® Z238x\2t @ #3o} & Data
o A9l9} Formatd] EA7F 24,

- Lower Communication| A& Servo bus&
AHg-8te] NCAA 9} Servo moter Abole]
%% Opendt 39 YAE =Yooz MY
g5 QA e A& BEE 32 Yk

et e 88 25 (19%. E)



Open CNC9 H25E ¥ 3%

dut WE71%59 Opendtol A& Building block
g9 SystemT5< 7HsdtA e Aol EHo
o} dEEW E5E J|Ad dstq HH3 @
NCEXE AAANA FUEA E SplineR
Senser feedbackA|o19} 22 MZ ¥ 7|59 4E
o] gol3tA 2 Ao 7idstx ok 2y In-
terface®] Opendlol B3}l Software Archite-
cture, Realtime 0S%9 Wolx A83te] A7}
gon Ao dFd 7ldiE Ax e AFelth

NC Open ¥elo] #3814 Hed A d& EF
wolqlth, PC-NC9 ol disidE 47HA=2
FEo| 7hs3t

@ NC Board W% PCH:

PC9 Open Slot 9191 NC Board& A{istdd
Servo?) Aol& NC BoardolA 3tz 1 99 A
g PCIAA 3& w2 o #& Mitsubishi
(MELDAS MAGIC), Deltatau(PMAC Al22),
Calil motion control(DMC-100 AZ=), EE#ET
Br(NC MATE-4H), NEC(Flexible FA Controller,

Techno(ST-8000)5¢] 9t}

® PCUl# NCH®

® Software NC¥:

PCol NCY 715& 9%E 7IAA 3=, g
@ NC Board& ZHAIZI W, PCAA A9 =
E AFE 34 H22 Module 7+AES AFEA
& 4 9lth System A E A= AMEE Soft
AEe "BRF Jo) o] e dE BMY IFC
oA &%

@ PC 9% F&39 v 7INE A4E & o

o]FoA Fol FF7} @ ROZ HolE A
2 @ #HQe°lth.

olg] ¥ o) g 198l Ui

ay o] WL ulFe] gR3Ae} dEUA
7} FEdn dE WygezA AT grg
QACE oYyttt & CNC 0S8} CNC #Ade] &7l
92 g3 A4 FFANAY FA7 d3E BE
& #H33 & PC Based NCE CNC 7143 E &
Fae FAdA &3S FA H9 Aws &g
£ 7|1d37] og7) dEej

124
PC AC MBIADS
Ffi =T NCRE EAUnit vy ‘
g l_ ~ st )
110 Unit Qi ’I‘i 04
K374
Power Mate — MODEL H; . BAIZI= 2E
N .;';' _&
—ln
. | =SSN
HssB Ha8 b 5’
ISA 1/F JHE BARIE YT

M2t

Al4+s

elel2|F E Eold
Intel ligent Terminal

1% 8. Open CNC2l 47tx| &Eej(FANUC)

RGERST
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7. NC 7/14%3t29] Approach

Aseta ot ojoby] shgE 1 ¥y
o gleJME o27kx Approach’t L. 4+ Uk
gL FxX 2YS 7|Boz w3 e
g&HA A oS3 2o

1) YEY A interfaced) ¥ F3}

agdA Jebd 249, 89 AFUA AL 9
& UEYa BEIE AEdE Aotk 49 A
FUA o] B34 HZol: Ethernet’t 43
o5 1 it

servoAlo]l d#lAM, SERCOSECZ WEHE
servo bus A8z QEZ3J AYHn FE
7l, RH% servo7| 7Y AF2E Mg 53
A H3, userd A8 Zo| FWds A Aolu}.

2) 8| F-dojEle EE3

39 194 debd A9 AFuAol A, CAD/
CAMAI2E], AgjAlo] N2d, FLad Ao dx
The AtololA, HloJEy NCZ2a3 7%
&A@ AFEA 2B F A Y,
aRE A% dolH 2d3 Ao gFss)
Bt oA Al2" T3 QoM F8%
TAlel1, STEP, MMS% 9 ®¥%3 €579 2
Ad Fo3 Had ¥Fs AES AAE "a
7b Ak o] Eepell, ojml ISO/TCI84/WGTS]
HEZ ANE T o

3) 2AEY B&

AAZAA AN, AFEFA 715¢ HBANA
s, 2 HAAZA, s=dold 059 #Fs}
dedt o, "4 759 e o9& approacht
A&+ ok

JEEY, 9 interface, CAMY]%, dlojehy)
ol& 71%%9 realtimed Z§ AojFs Eals
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