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. Decision Making

. Properties in Environment
. Complexity

. Uncertainty

. Asymmetric Warfare

. Finkel

. Anderson et al.
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Heravi et al., ) 5 5dy &) o Sl S 5155 Al 3 g5 9 s &5 > 6l
S ay o Do 1 LT (Slambsn | Jole o 555 0 2 e o8 sl ¢ 5 <2013
0T 53 fan Gl Sy cods S oty RIs (plilp el 353 o0 o go 505
Co&T =51 il b 4) S35 Ml p &0 Sy 4 ool Bl 05k 1 Ll
o3l Jie &G Ol e 4 (Weyns, 2010; Albus and Barbera, 2005) 5™ | >
& Y)toTys 2 (1S 5ild alin )bl Olg o T - 51 046 o5
4 Jolos oS csly axsls 5 sV eT)s 5 il Ol aind ST psghe " (O
36 (Sl ool e b 3,8 Ol sl 1) CaB OLS e oSy 2
b Lal @l ke Sl Ll bl 3 0Ly 056 &GS o olge 4 (CFAR)
33 S ko 5 Ky il S5 ) s slac 0 5 (Heravi et al., 2015a)
S ol Fgr DM a5 5 Lo Sy cogp CoblB (235 053 VU imen s DM
Heravi et al., ) 555 o0 Ogl g Joms 53 3 5o Ciabifpte 20l o o ulg 5o
o, L (Heravi et al., 2015a; Chen and Chen, 2008) CFAR .2015a
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.(Heravi et al., 2015a; Chen and Chen, 2008) 15" . 1 5. DM (!
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2 Fae $BSror b U CA) s slafle o Sl b ks J 87 5 s
s .(Weyns, 2010; Albus and Barbera, 2005) was o Jisg 1) aliue

S alana (65580l 0 I 25l Gladn) b aST Sl ol 3505 5 s 45T Ui

1. Agent

2. If-then Rules

3. Classification based on Fuzzy Association Rules
4. Cognitive Agents
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Sooge oy gy opl 5 as j5p 055l dae Lol b Conlis 5 4ty (Seul U AS s
AT s 21al 4 B os S 1SS a2 ¢S5

3yl 3505 481> 40 4 CFAR 5 CA o) 55 0 )5 & i bl 525 b
Heravi et al., ) colamils Coabpde 28l )3 ol S6 oy 93 ol oS 5
5 o Sb gl 50 Olabl 5 iy a1 L CFAR oSG s o gole 12013
I stias a5 g pdCollanil SIS I b g es, VU1, 55ls 5 SleMbl lasl Ce
Galoowe 53 By o) 45 550 0 o ge 5 aBl S Dl 4 OBl G 035 5 5o
Sl LCA ST s il @l Gl 5 Lde Ol )8 L
a3l 5 g b Sl lases 533 Shoe 4 SOl 05,5 S8 5 515 LS 53 (6l ollasl
Sl Qo et il Lass &5 4 5555 @) 3 Sl SRS Y

1 .Multi Agent Systems
2 .Belief, Desire and Intention
3 .Adaptability
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Heravi et al., ) s ls 555 d,l38 oo e SIS6 L 5 4l 30 &5 ola Jos
2013

s3doee SLMbI S o b oS ol ) (S e Sl Cand o o 5SS
e LS alh s Js piie sl Lde dSl sy (oS laesls Sl 5 en s
G856 Sy 1 5 s e Ol 5 Sl s LS o5l g5 Laesls 5 pedae
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ol 3 4 b Bl 0Ly SRIB s o 8 el e e il g s
WL el s 36 5 K il s

g S dls oo 5 iletingr lapz) S b b anlin 55 LSS slagn ;S
Yuan and Gallagher, 2003; ) &, K 15 sslizal 5,50 03 28 sy Coloits

Ishibuchi et al., 1997; Ishibuchi et al., 2001; Anandhavalli et al.,
ol WJis Olge 4 .2009; Ghosh et al., 2010; Heravi et al., 2015b

Sy o3 3590 53 o el 2l Uy el divs JalST (5 jme 40 5L a5 S
3L sy 4 Cusbbpde Ll glalaome (ol 5o Lyl 5 opl o8 ST IS A1 5 g0 alis
S5l iy 5 it s o b omer oS 3300 Lol JulSS Jae cimen 1345 o0
oo sl el (lods o5 Cand sk oS 655 (slaldd e ol 5 0
Slacab o) 5 dias S5y e 3l aer s LSS Lgl.av:i)‘,iﬂ Oz 3)lse oyl
St 538 5 1 Gl 658 Jleil S o SIS (S5lge sk Comer I il
Sl 4 gy 5 edomy s GLa 3 L Culg 5 Al e Vgeme 5 Ll s

.(Yuan and Gallagher, 2003) .. , glag L &
(al dlie) | 8en 5 (s9,0 dlin 3,05 L (Cmlodd S jme dlie ol 55 &8 G
=S 5 I S 4 by e s Sl ods Ol YoV JLe s oS (Heravi et al., 2013)

1. Heravi et al.
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1. Genetic Algorithm
2 .Meta-Heuristic

3. Genetic Rule Selection



Yoo S S A P TIPSR UPC S FRCI NP JRRCHAPENY

Ges Olasl g atey
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Colons 8 5 0 0 OT (uots 51 Gty 5 e (2 0 351 51 ol 5 (S5 (gl
Takahashi et al., 2007; Heravi and Setayeshi, 2014; Heravi and Setayeshi, )
.2015; Heravi et al., 2016; Heravi and Azimi Galeh, 2016

MASON e 1 cCmlorss 4 S 55 b jluand 4inj 45 B LS Gla 2d 055 4
Loty 5l glosle slus ealis wlul s bs s ol & Breve Netlogo (Repast
North et al., 2006; Gilbert and Troitzsch, ) Lol sl bs Jule o 2S5
Slorads Jsam 5l b lule 51 alledgn byl o 5L .(2005; Klein, 2003
o 145 b 2ls (g lame gL 6,55 HlEle Bl G ge ¢ SIS aglﬁca\,
Laird, 2008; Langley and ) ACT-R ; ICARUS Soar lspzu « 015
Ly S 3L 5 abasl> S el Ul S (Choi, 2006; Anderson, 1996
A Iy lod s el 51U 6 Ko iy, (Sun, 2007) 58 6 lal (ki |l
w45 55 LOT o AS bl ey s (gylems b e fole 31 o sz 5,5 1K
ol (laand Gla s 5 LS Gl ol AL 5 45 U552 BDI (g lens
5 3APL Jason i obeSSS 4 015 oo ahex I &S il STy Ly, L
.(Hindriks et al., 1999; Evertsz et al., 2008) » 5" »,Lsl CoJack
Sl ia g 3l gls JS5 4 BDI (g lars 53 4 5 psgie 51 ok pioes
Heravi et al., 2013; Castro et al., 2012; Xu and ) Wles » o, 55 ol
cnl SV es 43 S o pgie b 5 (Heravi et al, 2013) 4l dlie 5 .(Chen, 2005
S (555 odalin VJS8) A €11 oS 351 1 Fan (oS5 o &K oy (6lene
s (6 3 SO 5 5l s S eSS 4 o
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(Heravi et al., 2015a; Chen and Chen, 2008) wst «ila oa b (S 23l

1. Fuzzy Association Rules
2. Fuzzy Set
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W05 ) s> ;tas,ﬁ:(>g;),ml&(rf)w;ﬁ&(ﬂi;),b}' 98 e ASle
(vf)dsfdujjg;\w&(dﬂ}l;\‘l:\ﬁu
V5l ol e C & 5,8 7 e X2C &)y 4 sl L, CFAR 0l 5o o KT
S PL o 4 p3gealy sl dtio Jadll oS 5| ST e Do 4 5 003
125 Jis w5l (Heravi et al., 2015a; Chen and Chen, 2008) 5,2

(S5 raciss (o3 i Slets & (5L j) Sologs O oo =l
R FERAPR I o 53 Sl 5038 0 b (Y IS Gllan) (2, 801 oyl
555 e dies L laliiadn 5 i Oolanl 63,5 5 ¢ 636 Dhle s (Sl
Dsupp 5 Deonf st b < 4 o "0lzy 5 0lkabl 4555 lua s il b
prpie 33 pl 5 S 03 (11 LS ol el 15 55 55 5m o sllan il (ish e B e
R 5 m) 056 pia O 5 &8 M & 1 = Cr 056 ys <8 S Jke Olge 4
s Dsupp = 2070 s 5 o pluzal W (Cp) 56 6 5 635,55 slo mice
OT 53 48 5505 5505 Slanty & ol ppgin ol il ol s Deonf = 80%
Ol et 5 Lk aaliie o L Sl ST 55 Y Jea=I L C sn an jesin 0L
oIS Olge & Cp sl aslsl Gl 71y M 55 TA Sl b &7 3 13 5 5 Ol

A sl oy S

. Class Label

. Classification

. Association Rules

. Fuzzy Linguistics

. Sharp Boundary Problems
. Support

. Confidence
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1. Reduce Rules
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(F= Cl, Dconf = m; FF’= CI, Dconf = n; m > n) Y,:} shyls Llg,
Heravi et al., 2013; Heravi et al., 2015a; Chen ) 5 5 1 5 sslizul 5, 5
.(and Chen, 2008
Md‘jw‘ﬁd‘&ﬂ)}j&ﬂ@b‘&wﬂuw‘}s@wd))jTg:nw»b)‘v\N
Nguyen et al., 2012; ) 558 w)p 358 0 0305 & Gl o 2S5 WS
DF' jixs 555" ool plil sl .(Nguyen et al., 2013; Wang et al., 2012
51 (Heravi et al., 2015a; Chen and Chen, 2008; Heravi ¢t al., 2015b)
Lol i a5 by Bl ) e 0 S 03 slay 5 @YU (IS S0 o
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Oljer ol axils d pb e 2515 &K 570 F2C &) g0 4 556 056 6 S
el obsl 5 dsem BB 50 3 ¢SS LT 056 wlul pd (gduazns I Oluabl

DF = ug(d) * Dconf (r) ()
056 Jb a4 by o S ysl a5 tp(d) 57 O 560kl Hldis Deonf (1) OT 55«
S o sgie ol b anbls G o o G palie () 55 0 e 85 5SS eap T
jﬁl:du:;f\ju:“i/ﬁ);‘_;J:.ifdiU\}Srojjlégzaiuﬁdﬁi:jdgiﬂ.&»@A?J.a
.g)lsdu:.;fijsdmﬁ,g‘_;J;‘,fdiub:ro};ls&u};aii;;,u)lm4{%Ja
F={fufo it} ®
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1. Conflict
2. Redundant
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MalS” D)0 4 s liil g Lt Glalesme 53 Ll oo uioman Aad rbu‘ 355 S s
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losg sl LB Coss pslie JeT VL Jus Lo w0150 MAS
3,5 3Ll oyt 5 sdme oaliad CoblB M pdiann s g Oallanil s ol

(Weiss, 1999)
4 by 55,5 5 3 3550 S HIS 5 Wesls aas OLY I gt o wlie CA
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e 5 S (Yangret aliy 2008) w8 o Slos Ssp ssmse sl dele s

1. Autonomously
2. Experiencing

3 Reminding

4. Analyzing Situations
5. Speed-up

6. Efficiency

7. Robustness

8. Reliability

9. Scalability

10. Flexibility

11. Development
12. Reusability

13. Communication
14. Coordination
15. Cooperation

16. Competition

17. Negotiation
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s Sl s e IVl £ 5 S 48Tl BDI (gl (CA (sl ses
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1. Perceiving
2. Reasoning
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Anandhavalli et al., 2009; Ghosh et al., 2010; Heravi et ) 1l o filus
b S5 V.g»ijl uSas 5l s sluikal g3 (@l., 2015b; Lu and Cheng, 2007
o ddonl3 DL F JSKS 53 55 0T Sojlar s il o 05 Sy g0

Begin /* Genetic Algorithm */
Generate initial population.

. Judging

. Feature Extraction

. Identification

. Estimation

. Responding

. Actuators

. Learning

. Holland

. Goldberg

0. Stochastic Search Based

— O 00 1N WL Wi~
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Compute fitness of each individual.

While NOT finished Do

| Begin /* produce new generation */

|  For population _size /2 Do

| Begin /* reproductive cycle */

| Select two individuals from old generation for mating.
| /* Biased in favour of the fitter ones */

| Recombine the two individuals to give two offspring.
| Compute fitness of the two offspring.

| Insert offspring in new generation.

End

If population has converged Then

finished := TRUE

End
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1. Population
2. Individuals
3. Candidate
4. Encoding
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3y gn o3l (p553n5,5) 39 2 oS o (sl (SNl o Ol 4 pminia dals
G 1y e 13 g 5 i OBl O B ol jes 4 (S5 o
(Lu and Cheng, 2007) a3 o Gow siwr gl | 5 fome gla idu
Jle Codomy (sla gt e S Ul or K5 o2 S Sl sl L SCSS
3537 oy 7 G ol b ey i (St Sl 5 VL o ot
Losl 5o 1y oo sn Salusgdone 5 Lloy (5oL odkd oy o8 dlis J> 53 15 b (Sl )

Koza, 1992) .5
S Friloks a8 8 SIS pige 5 ol Jila 1 (55l 53 &S5 slag S
comile (583 S35 (3luanls e lnatgy 31 WIS ke a5 S0 sl 3,18 5 50
S35 oy St 3 (SOl Slaptes 5 S35 0SBl s (o JolSS
Ishibuchi et al., 1997; ) ol s a1 8 0La 51 g0 ol 6 Sl o205 S 0!
Ishibuchi et al., 2001; Anandhavalli et al.; 2009; Ghosh et al.,
ol 4 GRS (2, Sl 55 e o5l Sl o 28 (2010; Heravi et al., 2015b
Gl uees Joe (sl odks g Gl Esl N & oS 55 81 il e &g
3105510 b o8 31 b Slsesl dee 55 GRS 2, S (sl 0ks Sy 5 6 51 2l
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