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A, A58 T AH3}E g AVIE EE A
o2 7igigr.

A%y F71719 A9 Hrpdgd o Aw
9 T ¥&IH L dojy WFE U
(Fuzziness)o.2 M58l ol 33517 95ty
ER=TE HAHAES A £ Hried
o A§HQ Zuo) Qoix mde] Bk ALY
o thated weatnzt ahgitt.

2. &4 Ay 4+
2.1 289 AFAF I 71&E 47
2@ 95, 2R X%A4$ (MIQ: Machine

Intelligence Quotient)F Aol did Ao A
Ontological ¥ 3 Phenomenological #3322 J

gd3 glen #Y E AHEd ¢S [2¥ 117
2.
2 a?R 3

Weightsd sura of 12 characteristics: autonomy, long-term learning, adaptation of hort-term
Bein et al (1998) learning, user interface, optimization, recognition, fault detection, fault dealing, scheduling or
planning performance evaluation, reactivity, and robustness
logical R Shoureshi (1993) Acmlmmmmfmdqu/wﬁwinm:meful-hm:-ﬂv
reconfigurability, reasoning, planning, and decision-muking
Hee-Jea Park The measare of actanomy and performants for unanticipated svents

001)

Bein et ol (1958) Buman-like performance of the machine divided by the degree of hutman intervention.

© The process of analyzing, izing, and ing dats into knowledge, where
PIA B (machine) knowledge is defined as the structured information acquired and applisd to remove
o ignomace knd uncertainty sbout & specific tatk pertaining to the intelligent machine.
logical %0 o by order for a man-made intel o act 1y, it may enslate fancticas of
Tiving crestures and @ltimately human mental faculties.
E. M Prsino Ths discipline in which control algorithms are developed by smulating certain characteristics
(1999) of intalligant biological systems.
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Bien et al.(1998a, 1998b, 2002)q] w=2W <
1> 2ol B 298¢ A5e TARNE 2
= AAstgc.

®
En

<E 1> AsAY 7FHax

AR FHLE

Autonomy, Long-tern Learning, Short-term
Learning, User Interface, Optimization,

Bien et |Recognition, Fault Detection, Fault

al.(1998) |Detection, Fault Dealing,
Scheduling/Planning, Performance
Evaluation, Reactivity, Robustness

Bien et (Functional Convenience, Physical
Friendliness, Kinetic Intelligence, Potential

al.(1998) (intelligence

Bien et Autonomy, Man-Machine Interface, Bio
Inspired  Behavior, Controllability for

al.(2002) |complicated Dynamics

2.2 HAolg 1

HAjol&e 1965d L.A. Zadehm 7} A¢He ¥
A A (Fuzzy Set)e Al2E &l O F A&
(fuzzy theory)® ¥R =% (fuzzy measure)ol& %
oz wAFo gton LA ZadehiF7t AAF ¥
Aol2L ofuidlAl EAE Y EFHUT Auid
Az A Bt JE3F ENASE 48 5 Y
TE 3l7] $i Aol

=g Hrld dojA FHAHA HEE JPHA
(additivity)& HEHA £3te 2497 Boh o8 @
AL HAxg FAs7 At HASE(fuzzy
measure)?} A ¢EH O] Y3 (Sugeno, 1974), HAS
£E o]&3to H7b¥(non-additivity) 2 ¢ F 714
22 WA HE(fuzzy integral)o] A¢tEo] 2ot o
71 HRA AR % HrHolge AL JHHA
£ VAR e BFEY FAEE MEAS U
A g FEIA HEZE FHIsE HASEE
8tal, WA HE o3l FIAFItetE wdolth o
71 FE5E AL HJASEE /PHAEQ A€ &
g A2 Egstn Joe Aotk ol o] f
HAAEL 2 A8 71A 7 A4 s gt

2.2.1 B AExX(Fuzzy Measure)

=:|
4
=

Sugeno(1974)ell 93 A Af€E HASEES
ML wEEA gn, dRAANE 18 dF9
AR dFolt. agln FEEEY Fde=R
A &3] 71E8 8 HEeA Ee HIZPEAY FE
Ao glo] sl aRAH Sz A UoA
#£8 B, 1997). HAZEE ou G XolAM, 2
REJFES TE st= 4%, TAA (01199 J&
g g7t 29 3714 AAE MR AS g8 HA
Ex2 Ao,

g T —=i0,1]

@ g(2)=0

@ gX)=1

@ A, BeT, ACB —g(A)<g(B) (68

2, HASE g Xel Uole) FRATF Aol Y
@ FaHd WAgold ¢ + Ao, 2ot HAS
EoAE Aol HEaA gonz 2t dag &
£8 oIk REYY A%} 2EE ¢ 4 ook w
q 7 Qzxe Axzry Fgas Axs IR
Moz Aas Aol 5@ A AAH=(FE
)b mggon, o Ad: oem 2o
(Sugeno, 1974).
gr(AUB) =g A + g1 (B) + Az (A) g (B

@ ABEX, ANB=, ~1<AL® (2
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2.2.2 YA A E(Fuzzy Integral)

HA AL FHHQA wdo] NAHE H7HEA
A &34 olgHug, 9 AH A (decision
making) A, H]ﬁ%‘ B F(nonlinear

classification), 848 ©F3AE Y (nonlinear
multiregression) EAE3 2L do]g wulo|y
(data mining)olY} AR §F(information fusion)%
oKHK. S. Leung et al.2002; Z. Wang, 2003; K.
Xu et al.2003)% ofYz oj" diFE Frtste W
Ho=z ggst Fololx o] E&HAYHFA T,
1996; &9 4, 1998; old4d 9, 1999).

HASERE P AL HEEL F3A AAF
2L gRFUY %i}i]‘é Tajof gt add o
AEEE ol&d ALdE HiZbgAdol &A=z
dut LebesqueH g AE3td 1 & 78
At ol sl B2 W E] on Algs A
Ak, B =gdAE ZREoF MIQ (Machine
Intelligence Quotient)Z Aol To] Al&FHuw Y&
Sugeno M A A&} Choquet A A& thalo &
ot@ 1} g,

MIQ ZSAHHO 9dojA Bien et al.(2002)2
Sugeno HAHETH Choquet HAHEL A <+stA
o}, ool W= Sugenod) WA HEL oW i
< 98 FE@Ee T &AM Hrkeltn & g
59 FA8%o Aoz} & W o]lF HINAE FTF
sled ol8E F Ut} weA] F2E 2E, 98§
2R, HAANAY T3 e Aol aFHE F
#3 (subjective)E 710l ulgr A&t Choquet HA
AR FEHT 77 o] sHsdty, YutE
o2 ZFAY FYPAAE "=z = ABF
(objective)®7lo] A&E =+ gvix 39k 1994
Y Ralescu®l 938l Choquet ¥R HEL E34
Aoy ofuf g & & Utta G

® Sugeno Fuzzy Integral(7}8)
Jxh(x) ° g(-) = Maxi=1» Min [Min h(xd, g(E)] (3)
® Choquet Fuzzy Integral(o]4t8)
h(x1) =

> h(xz) = ag 2 2 h(X,)) = an

= (c) /h dg = g} (h(x) - h(xi-) - gH) (@)

3. £

B Foae g4 AHE #d 978 Fdtd A
g 71719 A SAHE ﬁ’—lf?l ZI%"QI T
A8 E&5t3, Z47zte] 840 dgte B AT g
A AARY stz o

ojg@A =58 XA THLALE EUE SR
AL dAsln 2l A %l°1)ﬁ A% T
g9 ofufdel] thste] XY X(Fuzziness)E ©l
238t AFHE Y& Sugeno HAHEF Choquet
HAAEL o]lg3rt #HAA Sugeno HAHET
Choquet A& E& Zz TYPE 1, TYPE 28 A
3712 o}, mir|g ez dAE 1]'6‘3%-‘?—0‘15‘3
o sl 2mE JYFuE gAez A4 4
g B9 A9z gt
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3.1 ASA FAHLA: =2 2 A9

2 Ao Es gA A5 E uiet 2ol J. N. Bien
o] AAZ AGAH FHLALE EUR 3t9 Control
& Decision, Man-Machine Interface,
Self-Sensing, Knowledge & Learning % 4719
Asd FHLLE mESged, 1 e O
1% 2]¢F Zt
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:: " Short-term Learning
User Interface
Opttmization
Recognition
Fanti Deteclion y
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RN B Planning / Scheduling 03 | 08 | 03
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(29 12] A -3
aga #4824 (1) Control & Decisionol] tf&}o]
Sugeno HAHEH Choquet HAHEES AAER
oy o d3e gs3 2o
(1) Control & Decision
TYPE 1:
Jx h(x) ¢ g(-) = max [min(0,1.0),

min(0.2,0.7), min(0.8,0.3)]

= 0.3 (5)

TYPE 2:
fx hGO © g0 = 3 (hGx) - h Geen) ) - g(H)
=(0.8-0.2)+0.3+ (0.2-0)+0.7+ 0+1.0
= 0.32 6
gt ge Wy vux AL (@), ©),

@)l distdME HAHES AAsed, 1 2
de= g (29 13), (29 1419 2

vvvvvv Sugeno IHII
S e0) | hoe) g(E-)
" Control & Decision | 025 | 03 1.0
Knowledge & Leaming| 025 | 03 0.75
Man-Machme Interface 0.25 0.4 0.5
Self-Sensmg | 025 0.5 0.25
HIAHEgt 0.4

(29 13] 53 <-4

_ Choquet IHI HE v
g() | he) | @)
Knowledge & Leaming| 025 | 012 | 10

‘Control & Decision | 025 | 032 | 075

Self-Sensing | 025 | 045 | 05

Man-Machine Interface | 0.25 0.52 0.25

HXIAEE! 0.3525

[29 14] &R 9-5
TYPE 1o 23 &A3gk2 0409, gty YFn
ASATE A ASAFY FARIA 20082
A3istd

0.4+200= 80. (7
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© MIQ (Robot®] A%)e A ¥ e AT

2k
® Intelligent System @730l Y& A+
® Intelligent System, Al, Cybernetics,

Kinetics, HCI #°F |@3& F AS5&Hd i3
A 3=}
o 9o FAlo FAH A AF=A

FAHoRE AZF YAL 29 49 ASAH T
Hdaie zt FAoA0 A asoly, 2=l F
o] thale EARAL 53 AFHAH 2 EFA
2 AA T

7182 dxto] 7|HL U] 48E=2 o|FojAH
Qo Ao WA 5= oA HAFI=
g, ady duolg F3se FEFIAIL Al
gL oA PMI%— ulg AFseE A4y, A3
t AxAN AENEY HPEH«la—% Atz @
gl TE FE 29 F Uk o9 o] g
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