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1. ¥

b

Wz BAEE gleow o Mg FHe A=)

“TAeole AFE"R A7 R, A4HA F
doll 4] zuEea} Qzke §AH =5 APAZ 4
e Shte] AEFRo2 Wol o A glck ozt
A A del BB RS dE 2RESLS 4
el % o] Ve 7YY F v EXH =X
E7b A dF2E AAGdn AUt ol BAHAA
o228 E {3 (RIA)E 2HES 33} o] FHs}

2 9leh: “Robot is a reprogrammable multifunc-

lo

tional manipulator designed to move material, parts,
tools, or specialized devices through variable pro-
grammed motion for the performance of a variety
of tasks.”

EFETHol AL Feldoz Rt EHI

S ZE AdE 2vEE 9udcl weld AE =
REO g $o FH B2, TRES zFo| A
fsngeel] sl7bebA 4= gluagel 9dvhr] Mok, oW
Al & 2RE) B} chofdl 7| 5E Za = ]l7lo]
ALgE7)o] HEsls & 8 4 Qrdol] gk ol d
AollA EEE AL ZRE MEE (S BHE)
el nAeln, AAE 2¥EEZ BETREA HA
Mk dA 9 B8 EAASE s At
2 gk

E #ESEY A M, 2RE Adxd 29
A 2rE =q o & AF oHE F2, A,
A4 2REQ WA 54 Y AL AXTL
2 o] Foko] HEME W Aol Fzs =l Y
Fho]ct,

2 F#Hol olo] & HolAMe A% ZRES A
BEES S RESID, ool ZREE JETRA &8
s A E ZkEREbAl Eabstza ek dgeze
2 ¥ et (robotization) 5 3t FEEER L £
i, zded FAol g zME Mgk Eed &K
TEol /ol AFE Holet, Eoz 2HES Y
of & ulzhz gt Hit o HRBPE B3l dAFFo
24 2 Ao 5 987 3ok

0. %A =R Eo| MEED HKEE

2y Eo MEES Adbdl i ot ¥/ 1)
oy Zallo| A, 2) BEMEE, 3) X% 2 oK, 4) H
By BERE 5ol ded, 2uEs 2Ads 493
A 24 v FallolAd 7l5H AAY 75l
g et oleldt 71€A Z5o A, AR W oA
AN 71 ed e wA 2RES MEE(} o F
o] A =},

M 2HES e 7A4AE 2d 1) EHE 2
T BB T2F, 2) H 2 Al =€
3) - BR A2, 4) REHEES A AFH Fo
2 o]Folx Urh

a2t AAlZ 2R e BE HANL FEST B
871 fElede, Bt FAlAQ fEEENI =g =2
MEO 7% dotob & Harst Uk ol WA
Al F1olA ¥ upel Zo] 107hx1 9] HgES AR st
o H& 4 & Zolct. FloAe 24 25l B
& B HRERE (performance meausre) 2} o}-22
23198 (design parameter) & 3o F31 gt}

ZREO ¢ g HBlF] oA $A zE3}
ool & A}gre 2B E 9 {EEHIK (workspace) 2 &
e (actuation) o]t 2o} &S fFEE Al
7 B I8 (positioning) 2+ F A4 (orientation  cont-



19834 127 ETFIBREME L 10% £ 68

1. 4EE ZREO| M BEE
Functional Performance System Design
Capabilities Measures Parameters
Workspace Volume,
Link Structure, Drive
Workspace | Orientation Restrictions,
Mechanism.
Degeneracy Regions,
Servo-Motor Power,
Load Capacity, Max. &
Actuation Structural Stiffness &
Min. Speeds.
Dynamics.
Speed Control | Path Tracking Accuracy. Velocity Control Loop
Positioning Accuracy, Accuracy & Response
Positioning | Repeatibility, Settling Tines of Control Loops for
Time, ' Joints 1,2,3.
Accuracy, Repeatibility, Control Loops for Joints
Orientation
Settling Time. 4,5,6.
Transducer (Straingage)
Max. & Min. Force
Force- Performance, Sampling
(Torque), Measurement
Compliance Rate, Computation Speed &
Accuracy, Response Time,
Software.
Transducer Capacity,
Touch- Resolution, Response Time,
Memory, Computation
Compliance | Recognition Capability.
Speed, Software.
Camera Resolution &
Recognition Power &
Vision Sensitivity, Memory &
Speed, Robustness.
Computing Speed, Software,
Hardware (A/D, D/A)
1/0 Speed, Channel
Interface Capacity, Sampling &
Capacity.
Interrupt Scheme.
Inter-Robot Communication, | Communication Hardware,
Communi-
. Ease of Teaching & Data | Teach Box, Display Unit,
cation
Input, Ease of Programming,| Programming Language.
Language Structure &
Decision- | Versatility & Flexibility,
Software, Computation
Making Decision Making Speed.
Speeds.

rol) ¢ &4l

alo g =

Eol Fejoil &

dolu} Alo]7t Ba A ek

FeEERGl 217 i AE #Bloly fEiE ol
of ol&slv] 7le} AEEM (ul-
tra-sonic 5) WHE Al&¥Hch 2HES TR
B (A

73 S-oll & B (vision)

A e ekt

(] ‘f‘°“

85, 22 FollA HAAA o]
A3le &7t dojzx Eie Hf 28
3] (force compliance) oj\} B8 E £
o] EMRR (touch compliance) ol 23l =z E9] 4)

H ol A (interface) 7]5o] = 9 3}ct,

=)

F) ekt olF

g8

ZRES MY GA8Hog FE357] YaldE 2w
E9} Alg}pzke} $3E (communication) 7|50l wi¢ F
asleh. 7] distask F2 Alghoz e AN EHE
fF¥HER (task-level BiEeS
(manipulator-level programming =+ teaching) &

owu]3he}. #or (teaching) £ SEE7} Auhsfol & fif

programming) &-&

BE 719417 2eoln, vt Bxg 24& 48
A7]171 sl 2R E ZZazu oleys} M} nf
Auto 2 HifE 2REC) HEH) 7% l E@ = 41
oz qdojzl ARE Helsle] Y g

T A=E 3, BRERE (decision making) 71%5olth

. E¥H =¥ Eo| FHHAD EHH

& EAM) osbd 1982 2 HA) zuES AR
= A AAIAez oF 35000)ol =@e}ed (sequence
type A9), == AP F 10dzF < 20ule Fot
7} A= 2 et BEAESEFES 29 spot welding, arc
welding, spray painting, routing, drilling, material

handling, machine loading/unloading, assembly, ins-

pection 5 thoksich, QR 3 HF vel ASL S
olZo] ZAE AY s Y& ZHEY 3l Y} 2w
E BE%G d3E ¥l dEo| o 1507 dAldl A

oz deA o} 1984 JIRA FelzalP o= 69
A7l AEE FEAINL Ax, v FelE FAAE
23sle 600] A7 2HE S 4EEn Yc)

olglA ZREQ ¥Fo] WHI 53 931 FHE
HBA ZEE A% £A TP E0) d8] vF=o YA
2k 712 2RE FHel 2% AFH A ol
ek o7 el el A§ Aol golgtzue
o Bk Raol Felxlm gAut A Fog 2RE ¥
dE e EHhFIAHAE AR JHEE F
2 e Bo] Aotk K fidlAEe 2RES HA
o B A(d FAEES AR Mg 2 8
ZAupehg 2Als] Bz gl

A 2¥E =9l Ad FHE 4wz gl
B A LaAUle ez YR Ay ZRE
7t m9lslo] AFA2z ALHA 2% 29l (D) &
EE =95 A% EEFEE TR, (2) 71 o4 #
AEER FTEE, (3) RET R etk £, @) 71 &
ol o] (L K, (5) R ES #EHS AN, (6)
2HEJ} £ysiodol I AguUlLL ol BEsA £
A5z deigdeh dide] 2HE E9le] RINN
ol Efie Htole ME 2 LERNC 4T e
triEel AL A AE5HA xH dFog ZYE



e 2YE ERTEN A

£E A% Aoz epyich

olioll ] 2HE Eqlel gl Amae B
HEg £A8H8 B3 £ Jate] Ao w3
o, 2HEfbo] W2 FAHES ¥ok EBHEMY A
Aol A o] Axsted w3z gt 2RE 9o
@ A REW, IERE AL £ FAIRE),

SERKN BF, 22T 2XE NG mE B A
Al =334 Yzol dted o] Foizo} Fhrt, uwle}
A 2EEfE o|F 774 FdlA MY A4AE
el et

REEy 2wy 2ues bt BERES
Hate] sledl, 2vEfe] EHMO fEREANY A
ol doide ekt 2 vetrch AF4FEol 104
7t g vlSel Afols “HBREES EESHERL
A2 sHs vl Fel 10% QlulE UAALE g xajo
5% % 2 Aztel 23 Y Aol TAAe
2 A= Yottt 2y E 9 glzke] FHol ZEA
o2 ilol7l dowm olFo] 4xudHon ALLE W
o 2R Efte] AHo|l Foistd 4 gl Holch!® w
g 2uEe xqlof BAg EA 9 Azrlee 4
o A4 g (AEE T % AFARE A W
) vebbde Azl A (el Ay o 9
ol 2 E() o] Folof & Ho|c},

EXTE(E)M Z7dXe 23E = shte) 4R
R (1A etk 2siztel 7t7g) 24 REEfkS] whE
ehd AE, zAdd 24 g miubd Az A A
o2 o]Fojxof & Zolc}t, of Folol Hilody HE
Ael Abelgahel 71y (Al zAdalg oiaez ) F
ol HAH 4 doelel Wizt o}F L AAAH w
HEo| AAdtsla] Latn Qe Aot o] Hsie
Fod Aol “2REE A EEERFH"AA o
Holl Faleis b HiollA A3 dFHE ZHelth

BERK Y ZdelA 2yl =sle 2R ES B
LERHE shiel fr1Hed AAHlel HEE sk A
ol F23lch whed RREE EQl¥dvn AzvE
FFo] FobAle Aol ohil Hutdoz AMzrig 4
Fo| EolAol AFHe 2R E(I 5T Aok ¢
ez 2yEs 2957 Hslde HiLEA S
2od £ HEE Folok 819, gripper, feeding devi-
ces ¥ index table 52| A Alz}o] @5}

¥eoz 2RE HFERe SdolM 2uEfbe]
oj7l sl Fo Yol Rk Aol glch UdubA
22 2¥EJ AZ FFIe FEI] LA Az
Zlgolete HAolA wigda dlal Falcte Aol v

#Ql Asfolct, ze{v 71& A< HFE (terminology) 2
BHEE K (characterization) ol & EF 357} 19 3+,
AAR olof B xHo] AFs 2 glch! vF 24
EfbE AYshe Aol o) TR 2rEN Y
Ftetz ol iy AEE oA sHed off A&}
Az o A3 SolE ARl g7 wifol AR
Hel vlmEAde] =S oA et o T AFE A
87t 2YES QAT AGAYE FYFIeE £
¢ A7t BEeleh olejd AN AEAE
AAle] e Agrt FAQdAE doleok sled, A
I ol & g3l HE(E msln e Hgd o
T AL 4£¥A (S H) S B8 2EE HERE

(robot performance prescription) ] & 3}c},

N. 2ZEE{LE 918 MEREE SOF

ALghel fFEBIES (FRER (work element) 2 -3
oz A feEHE AA, B 44, FEIk 5
of ol&slele ko] UANE FIH=of ged, 2
thE A Ae] MTM (method time measurement) A
Aot ! MTM ¢ 29} 8 4 2= reach, move, turn,
apply pressure, grasp, position, release, disenga-
ge, eye focus Fo| Y& ol F2 Agte £33
o] FAg EAde EF3 Aolch

2 9 Eff (robotization) & 93l Ags LA E I
F Afelr 2uES) FAEA 2u A4 ITES
AAA2 BT 4+ USF AJasrt Aosfefo}
g Aolrh o]FgAl o] dojzl #Aglast T4 e
1) 22 Efte e}g4 AE, 2) 75 % ZUE
A%, 3) RREE o|&d Aquy A, 4) #Hr
(teaching & programming) ol Al A7} &%)
ARE 4 glg Folth

2+ fidlAde 2Et deiA & 2rEfkel Haid
Zeodas FRHMHES L8k, 71E9 e ay
AL B3] 3] A8 ZRES HEFopde
ANzg Ade s FHAAE Axdtd vrz ok 3
A 2HEV Aqifos HEHD e Foke 1) F
#4738 (material handling), 2) T T # (process -
ing—843, =), 3) MifF¥ (assembly) Fo2 X
Ased A gel Fods 4} ol 2E AL Fofd
FEHoz #HEHc}

=u

o

1. RTM Hg®

RTM (robot time and motion) ol 4+ S ¥ E2| Eiff
ERE 87N EHen 24 94z Tt BERE

- 10 -
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% Aol whel FFAZL-E AL Qo AAF =}
B+ Stanford Arm™® ol g A’lu] RTMol 4 A 9]
d 2¥E $Hase b 2ok

@ Reach-R(n,d) & 2M EQ] Bo] fEglel 27}
Aol & AalelE Aol L85 E AE 239
A2 dot 777 (path segments) 2] 4 nol ¥4a
FAF gholvh. At £ AHAlol: AY Ao Z
4+ 98 A (BANEE) e F2 A (set point) FE
Aol 9 Ao Free o] F3 oA e

@ Stop on error-SE(§) = ZHEEF ojr Folzl
AAol HAAI7|E S HEeate) Wy soll =
&aA)7ke] FajAlch,

®) Stop on force/torque-SF(d) £ compliance of
3le] 2REJ AR S 749 reachol #HFE,
AA 28472 ol touchd AAFed =2HEJ}
AAY diAA g2 A do] FFE et

@ Move-M(d,n,w) &= 2REZ 55 wel 4L
3 gAolvd 485w Aoz, 3 A det
7779l 4 nt reache| F$-s} o)

® Grasp-G(d) &= 2¥ 97t 2dA= A do] =
gt 28X 7ko] bt

® Release-RL(d) = grasp?] 9%z o|ct

@ Vision-VIE 23 E7} Jlellgts E3ld ASE
TE AEHRT o HAE ol 285 A7
o},
Process time delay-TI& Z R es} £4L sp=
SSollAd Fuiz]7]7t A AslS B vzt 39
22 FaAE R Aol

2o

2. Feeding Function 43819

F2 4] (material handling) & #H5-3F 24 &
2l ste] A =2 VDI guideline 323932 AAE Lubz}
doll A FF WAook ALF A EAHE sl
7z 7152 7152 Jeldaz glem, ofge Fukde
of ‘E} A EE 2 P4 v 127tx 2 ERda
o 259 7155 3E a8 o3 2k

D anmgi AgEg gz Fol A 9A
Aol golfr A4l

@ Magazinning : 2 58 A3
Aale 2.

@ Transfer : A4 E& F749 & A& o|F
Agle #Agez gt olF oo HF o] ¢l
R

(branching) 7}

Al 2z A

A& 73-$- (combining) &}

e,

@ Ordering : 999 $ixo] Ux 2AJEE AR
AxE w2 3 zqje s E43 %% wrning-over,
rotating, swivelling 2.8 TRt}

(® Orientation check : &3] #A LI
orientation & ¢olx & &9,

® Feed-in, Feed-out:

@ Positioning : A &3 9z A,

Clamping, Releasing :

2 feeding function £fF+= 23 X 4o FEP
o] gleom, A 4% RTML 2R E 9 BifEfitEol
B ERNES Fo odeid, ZRER B4 AE,

(#d8)4

2uE 44 Y 2RES A8Y BYAY F AL
7l =1 EFR Aol
H2. #EEfeke] (rEER 8
Work
Code Description Parameters
Element

I¢  :ldentify Coded Object

I1  :Identify Object by Length
Identify y et By Lere No. of Classes
12 :Identify 2D Shape
13 :1dentify 3D Shape

L1  :Determine Position in a Line

L2  :Determine 2D Position
Locate Accuracy
L3 ! Determine 3D Position

L4 : Position and Orientation
F1(v) : Follow Linear Motion
F2(v) :Follow Plane Curve Motion
F3(v) : Space Curve(v=Velocity) Range
F4(v) : Follow Curve and Orientation

M1 (w) : PTP Move(with Load w)

Accuracy,
Follow

Move M2 (w) : Straigtt Line Move Accuracy/Speed,
(Reach) | M3(w) : Avoid (known) Collision Distance
M4 (w) : Avoid Unpredictable Collisions
T T1{w) . PTP Rotation Accuracy/Speed,
urn
T2(w) : Contineous (Controlled) Turn | Angle
Gl (w) : Simple Grasp Shape (Size),
Grasp .
G2(w) : Grasp with Controlled Force | Accuracy
H1{f) :Hold with Force f
Hold
H2(f) : Compliance Hold
P1(w) : Positioning in Space (Load w)
Position Accuracy
P2(w) : Compliance Positioning (Contact)
Release | RL
Signal/ | SW1 : One Way Communication
Wait SW2 ! Two Way Communication

- 11 -
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3. ERERS fFEER

Handling z}gleolat T Rol] gt p=Zzdozy
<t4-§ material handling, machine loading/unloading,
| B FAA A ES AT AYEE
2 5 4 9l o3& o) material handlingfFE-2 =}
dES FA4 o E AXE SASE HAgles PTP
(point-to-point) A ojuk-E Yz 3o} e} v
Ak FubAel S AAH ez FEidslrl Hside
F 204 BE ulo} e 107149 Ajosrt Hs
3}ct,

@ Wdentify : EHbslodof & 2 &L Ashs 29
o244 Adg Ao B AAAANE deiAct

@ Locate ! £49] A& A E shebsle Ao
2 HE visiono] H83} zlg A Loll: touch
compliance & o|-%%lc},

@ Follow : &vlo kol ¥ EAF olFsh= ZX
& 2RE7 gebrte Fgelnh

@ Move: A5 5 A (position) A}e]E Fubdje=
elez ubdbEe] glg wolt reachrt gtk

® Turn: 4% W3 sAA471E #gjelch

® Grasp: M5 A+ #9o|c}

@ Hold: £A4l& A2 Aulz 28 EZ} A3l Q)
€ Aol

Position : 415 A &g e AAA7E F
4.
® Release : Grasp 2] utt) F3},
@ Signal/wait ! & 7|4 53 22Z gZo] 7
<+ Y3 AS ZRES AZE A A E
71gtel& #gleich

4. BIfrEe] frEEX

Y49 ¢ @has Adet PAY  Suae
A 107k "Bl a s hL9 37 e
7} "8 et

D Mate parts : T 2EF2 £4 (mate) A7)
Aolog E3oA By upel e} 1071A19  EAE
4 (mating condition) o] et o] Aol = AlA
2 A Aojute g Agje] 4+3F £ QA9 vEL
t}&o] 475+ Compliance (E2.2 Ao]) 9} aly
zql 8 40 W Psjojof et

@ Apply pressure ! 2% zHaloll4] QA wlgko g
¥ (force) o)1} BAH (torque) & 7}3te #glolc} o}
ALE Rolx ZfolA BX zA]isige] HAe)l 2R E
7} ¥h= K H (reaction force & torque)ol] w&-c}

E3. EAMEA (mating condition)

|2 <&
& | <D|<D
e/ |&E

@ Compliance move : 2 B E 9] ¥o| oJAulgto g
A oA FAlol & uhdkol] hdlele U] {
£ FAAE F2elth £ #A}]e +¥5) sy
£ ZRE %(joints) o] AHEL A4 o2  torque
controlol] &3} v}

5. T#{F¥ (Processing) &} {FEEHK

23 27} welding, spray painting, routing 59 T
Holl o]-8-8 wole S22 A A 24T
identify (53] 1), locate(E 3] L3), move(E3] M1,
M3), position(53] P1) ¥ signal/wait7} 83}
(2 =), ohge] ITEMAFE 179 As4st 3
7tz dadd 2 gHe ok 2ok

@ Path tracking : Arc weldingSoll4 FolA 7=
(space curve) ¥ ZHE7 UAF £x2 delrtes
53ztoltl, Path tracking #¢jz7Ao) =g} PTI,
PT2,PT39 37[x]2 thfoix|ul 7zztel Ao o
+3% Atk PT1g wte}rle & 7)2 (sequence of
points on the path) 7} F &3A UdelA Q& 7%l
I, PT2+ 759 djz4q] Sxgt U4 de 45
oiet. AAZ PT27t R 3HA == olf HUR (tea-
ching) A4 A7t BAHA Y 2AdE £ BHA
2| HEST v AA Az wWEo]l 477 wEal
v, ojuf wejrtel & A2l oYHoz Ao b5
3} (seam welding ¢} 73 -%-%) real time feedback ol
sl Aa s AYsA dag 4 ok, PT3L ga}
7hof & Az o fAol i Abd A¥sl A e
AS 2 vision Al4®Wol ¥7451 A B Aok,

- 12 -
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V. 2REE{L I FEER

& fiolde 4 Hos A4 EL 0Bl 7
EREE AA3 2REF AHST Ay
W& AR she Aol Bt nAsrlz skal. ¥4
2RE(AE 25t Y& fFEd el 2rES} o}
dolo} & 2q]d o (workspace) & AU} ZUE
ARl 7180 sle AL A 2VESL Fola g
ddg TPE 4 drrfoirt.

zejojodol UF WS woe APE 3L =2uE
= o] 3 }E o|5 4] positioner & o] EA|F o2 4
AdA o] ZAeleddd g A Y & o el
EHEE AL 5o Aol o|f57x et

5o e

1. frEERe 2y E 0] B

et Zqlel Wgo] AHA ol F & FidlX F9
H 2gdexz ¥t AA{oz ddst 42
Ao gol Aodasz mHd F49 2L BAE
o]gdled 275E ZEES 5ol FAUME @
ot AAlz 27sE AYries o HFdE 2RE
t oo (A A5s 23 2rEV glomg) g
ghd h5d e oty 7 72e ZNEES 9
Ao g At

o

o

F4. (r¥ERY ZREHE

Work Element Related Robot Functions

Identify Vision, Touch Compliance

Locate Vision, Touch Compli Force Compli
Follow Vision, Actuation, Speed Control

Move Actuation, Speed Control, Positioning
Turn Actuation, Speed Centrol, Orientation
Grasp Actuation, Touch Compliance

Hold Actuation, Force Compliance

Position Actuation, Positioning, Force Compliance
Release Actuation

Signal/wait Ipterface, Communication

Mate Parts Actuation, Compliance, Vision

Apply Pressure Actuation, Compliance

Compliance Move Actuation, Compliance, Speed Control

Path Tracking Actuation, Speed Control, Interface, Vision
Fojas FH 2HE /FEAY Az Y

zuee 4ol o= FE FAAUonE Ve A
29 43¢ 27 ofeigel g Rols

2. fEEHE HE

fERE AT A7) fEERENS HEFE A 2
iz 2REE v} fxydoz 437 Hulode
ENE AAnE AN A F= FARKEYT U8
3c}, wlela] olE =w A (peripheral equipments)
£ &3de] ol 2rEfS HNE H$3
< A%t gt

2REfbe] Al FHAAE A o] grip-
per, positioner (index table), feeding device, special
tool 2] 4 ZF7} lch. o] & positioner 9 special tool
2 543 A5 AYstne AANA AFsAG &
W FRo] olsled 2HE A3 FFUE
Act.

Grippert ZHE A#As A HEe] AgololA=
e Folsle A7 ged dad 7)ol we o
o}l Z79 mechanismo] ALZEH} ™ ol Eol
a3 grippingel 78 wol(G2, 22 #=x) A
Foldt FIFHUES olfFozd ZHEA2
touch compliance”} H oA =t &3] 44 (inser-
tion) ZalellA ezl T Aol FAAe 4
¥ grippero] RCC(remote center compliance) w4
< ol&Fr|x !

Feeding devicet F2 ZHo|v} w¢d 7H33Hdd
(press #43%) 9 A53E 5t LAY Ay &
£5ojen ded 2 FF4 7l%e] chaksjoplen

29 e} Badl feeding device7} A}&= wi
g,}/z-] AR Hedes Fol identify 9} locate o] 7%

48 gtc), ula}s] feeding device7} 2 &=
¢ AMsln 2 YAE abebsie 2AgE 2REV}
32 gole st
SR zdol A 713 FA7 e Ao MERE F
| %5& ZA2%E we}slbe path tracking 2kside] of
ol = QubEgl Fhellgtoll 9% Vision Erte Hcoh
%at g Eo] A gk o E 9 Bl 4

E 3= optical pattern projection method,!'
contact sensoroll 23t W " arc§ Ao} LA
3} 2t} BAlo)o] AFE feedback e Wy Fol
Atk

duid ez 23 E(fho] o FAdWwS AYsierl
Ede o shsahd FHAA Asg A &
Z3l 28 E 7]% (vision o|v} compliance) & Foj7b+=
Aol upgtz set,

2REed AAstn zAdyys A YoiA F
238 elxrl sle Aol &4 cycle time AJAbafolct,

P e mi

N

o B ot

- 13 -




MK ZHEQ ERTRY AE

PEREEANAE ford Aee Aol W Faste
2 ¥ AL #pKkel AFTslojo d «lE &
o] EMMA &4 2L Slslod HxE 9 teaching head
£ Adse AtE Uk g A HoRsle 9%
Al s @ME nojatz sk AAAHQ cycle time
C(n) & th23 2}
C(n) ={(Co+T/n)
%, Com2HE Aol A2
T =mAo) Aele A7k

VI. 2EE HEELE 218 MRsE

Algl 8 2nEQ 253lal 2uES] HES Yl
(wteba] Mok o {EEERIL 2R EC] sl 44
5l2) ohge Rk Al&3l7]q] HdeE e A&
Auldcl. HAAR BF=E e OiFEY AYE
ZHEE vision® £ compliance 7|5% Az ¢
A R3ow YA AT 14t HAgle A F identify,
locate, follow, mate part, apply pressure, complia-
nce move 52 +PT 4 gt 2 Fussl2
2HES & oz HA9 AQlE ZTHE
2= PO AYEELE Y32 gl otk

2y EQ kol HE oA AFAlel 3}
e HAV q4aFA AEd Fert glegstn A4
ZAE| el £ Mae] YAE e oejd4d 7 A}
A AFE7 gt Alg]Eeolele ShHo4 zZREY
253hE A% dTe 29 471x xR s
oo} & 7ot}

A, /1&g 2RE V58 TP E o]
s38lch A 259 F 1A 49 2yuE 7%
£ Fol4] workspace, Actuation, speed control, po-
sitioning, orientation 2] A %8 AR Hgr} 9
= o] il mel A dsel AlgEsl B3 gy
Ho] W2 A& 2REQ Mug ou)hch

A, dAe AL 2RE A2E N5E F7)
she d77F el ol E & vision, force com-
pliance, touch compliance 5o] it} ol & 759 =
7he AlE 2R ES 2Ad5Hg 2Al AL Ao
o 53] 2ot B39 22 E sYgozd 294
2HES AuiAE] Rgo| shFsfA Aol

AAzs ZHEEL ¥t AL&37] 58 3he odF
7} Wodlt). ol F2 T ¥ EC communication %
decision-making 715 (£ 1 =)o sidE =], AA
2& #Ur (teaching) Hik 3R E 22 el A3l
AFE oulgch. 7€ AlE 2R EOxE Atz

Helg ForiliEe] o™ 2 E =g ggue
high-level (task-level) &loj0®1 2 z)dkaln glor}
AAlg dA4 AHEsET AUt dolv HEE low-level
(manipulator-level) o] B 523 gl AlA o]c} . nl

AR 2 B3R (gripper, feeding device,‘ index
table )& o] 43l zHES Agixds A7
€ <A77t "asieh of Fofe] AT ogA xd
2RES AL A4E 45 o 7129 M
(k) & 2ok gEpyoz AE3che AHoA g F
2.3 90§ Zerh

uixato g @A AlE RRES] opH(ZL A
Ao AshH g dotir] Yl niFolx dejzl 4
T2Abe] AR & 2Nt e A 29 S P&
et

5. B EXA 22Eo o HEFEE FH

Key . @=Major Problem/Need
(@ =Moderate Problem/Need
(O=Minor/No Problem

-
Loadig

Rlnty;,
by
ing
tion

=15/
F NN
Problem Area/ ;5 g '5 o g;s '§ g
Improvement Needed 2/8IS/5/</5/8
1. Low Cost, Effective 000 eode
2. Easier, Standardized 300 00 0e
Robot 3. Improved Oleadoed o
.| 4.Greater Flexibility-
Capabi- Number of Applications O|®| 3 O3 O[O
fites | 5. Low Cost, Effective | O]O| O] O| 3| @|D
6. Lighter, Smaller Robots | O| | O[O @I O[O
7. Improved Control Systems | @] O O| O DI B| D
1. Greater 00 e 0 eo0
Robot | o Improved Positioning

M g e/0/0|0|0|0l®
mance | 3- Improved L HeIJtel JK I )
4. Improved OO B B®O
1. Reduced Robot o0 00O0GSS

2. Improved Ability to with
Oter | & roroved Aty 0 i | ) | | O| @] O[ @
Needs 3. Improved Safety @O|O|B|OIO|O
4. Turnkey Systems DO B P|IOO|O

F50] vehd ol zrE AHLHopH (welding,

material handling, machine loading, painting, assem-
bly, machining, inspection) & A}&2LEo] r7E 7
& 2HES g AAdsg Algtelnt, B 7l 5%
aet A Ainw s R $A AER &
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AAE 2uEr YT usn P7sian glon v}

7AA H) vision 715E& SF383 Yot

ohbgy =x

E 2zadge] $4¢ AT YUee ¥ 4 3lew 7]

&9

2ME F%el ¥t %4578 weln Yk &

3 2ol e 712 AlE zuES FAYES

2o

F3 ek

V. #&% E

A49g 22 uFo] F48 Foldn gled =
BES A4S AY xol A4 Uch 2w
=519 Aslo) S @ Zlssh Sesk iReln YA,

o)

st @ Awke B4% A o oy @
e, 53 e vete AA 9 slgHql
¥]Zo], A& 2HEQ A 5L ojys

%S Al 2uES) A FeF Al
BBl 4

Aol
A Z2FA ol

HEA7 & od x4 dF AU x3qg
Sodof € AAstel B3t mAsj Mgkel,
2HEE ¥ 2] BF4A7]7] Hdede ZRE 2

A2

AeH 3 WA LA Fdo] Bzslojo}

A2 53 MzFA e 2R ES A= (roboti-
zation planning) - $]3led A Hel #Hejato] £
(work element analysis) o] 8-7%c},
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