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s slly 53 1y 55 Saale 5 Slids 51 S5 o cpedis blie 3 S35
4 e SIS LK il Wles S auia a8ty 5 Ldr SIS 4
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2 i sl Ol 4 (DM (6,8 wmal Colos Jite dintign 6lale &
S S5 i 4 ol 55 il laedile b Sl - e allas Cale (slaSUes
slowl 1) " oabiBpde 5T (S b ol pon il 5 5 3l S DM ), e
Lol ele g s dedsn G 4 s Slemedl Spg 03 e (LS s
trn g ol Slosl 3 S5 4 "0, it e (Russell and Norvig, 2009)
S S o Jlidy x5 b 0T 53 45 5,05 ajy 6l a5l ol s 4 oLal 5 4Bl
Liln eds Oolbal 5 ISl sl 5 pads Candi gl 5520 lacad bl
(Cordesman, 2002)

4 ol 0l AN b K 3 Coababpe aia ol 53 5 (e Bl 51 (S
Ascough )" J$es sl wal s ol DM s (555 Gole s S
L s plel 8 Olej o a8 o0 e DM s caliieus” 8 a8 0 0L (et al., 2008
5 Osmll Mayls sy elaml Olal awlie 5w KKs 3y 43 Cou
26 el gndy Conbipss! S wiaS (Anderson et al., 1981) "zl
sers Aas e o b s Sl oals F b o plaST S 30 s PET e T

."J)L'U

. 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)oTys 2 (1S 5ild alin )bl Olg o ST - 51 056 o5
4 Jolos oS csly axsls 5 SV eT)s 5 il Ol aind ST pgde " (Of2)
36 (Sl ol e v 3,8 Ol sl 1) Cad OLF dle o 0y 2
b Lal @l ke Sl Ll pd ol 3 0Ly 056 ST o olge 4 (CFAR)
33 S ko 5 Ky il S5 ) s slac 0 51 (Heravi et al., 2015a)
S ol Fgr DM a5 5 Lo Sy cogp SohB (233 053 VU imes s DM
Heravi et al., ) 555 oo O gl lomme 53 35 50 Combibpte 2ol o o ol 5o
o, L (Heravi et al., 2015a; Chen and Chen, 2008) CFAR .2015a
ok 353 DTN X 5 Lass 4 a3paly 6l Bl Joe C & 0t w X=2C
a8 Jlasl Sl J Suanl (ST 0l RS L S cpl she Joli 1) s
) S idie ol 5 03,5 (6,8 g Aien sy g5 Jae 4 Asgaly 53 Sl Coalid

.(Heravi et al., 2015a; Chen and Chen, 2008) 15" . 1,5 DM (1
T S asde rhs Falie 5 Ldr bl L ble &S Sl Sb s o
Wl G wSL cdald ol 53 ool 0T 4 S (5 ol 8 8L STl 5 420
2 S oz b b CA) sls glafale o Sl b s J 87 5 sl
s .(Weyns, 2010; Albus and Barbera, 2005) was o Jisig |y 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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dzes Jlystn S Gl 4 Cowd GFoml S I LS e dUs
.(Friedenberg and Silverman, 2006)

5 ) sdle 53 LT eluly DM w56 5 Lo s Sledbl SusT, L
Sladde ol e s MAS cloas '(MAS) dhle dir glagingw & lojis
41y Gllas 5 ol Glao) o 55 Dlidod Coanly 5 pony Sidw 05l CA
5l ladas ol (Cil and Mala, 2010; Castro et al., 2012) lesls olazs| 5 4
sl 085l Caise BDI Jus wges Olge & Sl Jisn gie sbadVocal
ol ¢S 5 (Lawniczak and Stefano, 2012) wles o e cColdal 5 &l !
Llos S YL Cusbibpis U el pan 23 pblanise 50 DM ooy flew J 5o
(el CA e ladits 0 = oo Zsly o7 6 S5 sl S35 51 .(Weiss, 1999)
Albus and ) 5,8 oLl Oluil & b Jale 03,8 S 5 5l 0 goe O Fand & Ol 5
o 6331 o Sy Lames 5148 S5 b ule oS JST Dl 45 .(Barbera, 2005
Sopgo a1y gyl 9 das 5055 Sl daoes Ll 5 b clis g i (Seul U S o0
S S 281al 4 B os S 1SS a5 ¢S5

3,15 3505 481> g0 4 CFAR 5 CA sy 55 2 55 & i bl 525 L
Heravi et al., ) cul wils Coaibpde 288 )3 (ol S6 oy 93 0l &S 5
5 o SbB gl 5 Olabl 5 235 2153 L CFAR oSG s o gole 12013
I stias a5 g pdiolanil SIS I b g es, VLI, x5ls 5 SleMbl lasl Ce
Galasee 53 Sy 2l 45 550 o0 o ge 5 4Bl S Dl 4 OBl G 035 5 5o
Sl L 5 CA ST s il @l Gl 5 Lde Ol 208 L
4l 5 pgy it Sl lases 535 Shas (&5 S 0Ll 05,5 S 55, LS 53 (6, dy Callans!
Sl Qo et il Lass &5 4 5555 @) 3 Sl SRS Y

1 .Multi Agent Systems
2 .Belief, Desire and Intention
3 .Adaptability



Yoy S S A P TIPSR UPC S FRCI NP JRRCHAPENY

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
520l Sl s 5 b Loyl ol 3 o sl 5 aanlS Colabede 055 b 0 OT
o by Sl 4 il 5425 S ol A5 318 5 L 5 Oliboe S
ol 03 4 b Bl Oles SRIB s o 8 el e e Bl g s
L el e 36 55 Ko il 55

g S Als olacs 5 s ileaingr slapz ) S b b anslin 55 JulSS slagz 5 S
Yuan and Gallagher, 2003; ) &, K 15 sslizal 5,50 03 28 sy Conloits

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 (28l L g5 5 bl s JalST (5 jme 40 5L clagz 5 S
3L sy 4 Cusbipde Ll Gladaome (bl 5o Lyl 5 opl o8 ST IS L1 5 g0 alis
SE Sl ey 5 it s s b Comer 48 33000 ol JulSS Jae imen 1345 o0
ook sl el blodd o 5 Cind sk oS 655 (slaldd e gl 5 0
Slacab o) 5 dias Sl ge 3l aer gl LSS Lgl.av:i)‘,iﬂ O e
e 53 (35 15 61y 558 Jlail S o SIS (S5lge sk Comer I il
Sl 4 gy 5 odomy s GLa 3 L Sulg 5 Al e Vgeme 5 Ll s

.(Yuan and Gallagher, 2003) .. , glag L &
(al dlie) | 8 5 s9,0 dlin 3,05 L (Cmlodd b 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.



140 ﬁg‘ﬂ’ww ‘V.ébjl.g;,:- Ju (e S p e Sllks y-f

» (GA) &;sjﬁ,jijutcwp,mw%bu\i@CA,CFARﬁ”@);;\
"GRS) o5l S5 Dbl b e SIS 5 LSS 02, K1 ol
sosdhe B a8 #3ol i Sl i 1 e )l 0l 5 «(Heravi et al., 2015b)
Ll (Heravi et al., 2013) Cou 5y50 dlie 53 ods S5 o Shy omils
b S g a0 53 e oL 5 e 28l dler I3 e slacans

S 5 6558 5 il @l s G 5 e S b
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GJ..:J' " c((‘*‘)‘w) L}:EDJ qujJ rb La S u;ou BE o Cjﬁa (al, 2013
o)j}‘jué\ﬁ-\.ﬁ))o‘ﬂgéb%djwdwwjaﬁi‘;ﬁ-bﬂGRs v.’bﬁ);i.“
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1. Genetic Algorithm
2 .Meta-Heuristic

3. Genetic Rule Selection
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Ges Olasl g atey

03 ) sl 0351 ko 5 3550 5 b 53 Slaian 53 e Jool S Ol g 4 (6,8 e
51@3,5,&:}r.bo,p\;,)c,;e,.:ﬁu,%;g@%ymf;w}uuMswloﬁ
(salal (ol (2 pde Pleo (iload dax I Cale laata) 3 St oyl
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 eCmlonss 4 5 55 b jluand 4in) 45 SS LS o 2w 055 4
Loty 5l glosle slus sl wluly b s ool & Breve Netlogo (Repast
North et al., 2006; Gilbert and Troitzsch, ) wleds sl b Jule o 2S5
Slorands Jsa 5l b lule 51 alledgn sbayls, 4 5L .(2005; Klein, 2003
o 145 b 2ls (g lame gL 6,55 sl Bl Lo ge ¢ Sl agljfcm,
Laird, 2008; Langley and ) ACT-R ;ICARUS Soar glspias 4 015 o
Ly S 3L 5 abasl> (pans u pde Ul < (Choi, 20065 Anderson, 1996
A Iy lod s el 51 4S5 K s, (Sun, 2007) 58 6 lal ki |l
w45 55 LOT STy LUK 5 s (gyleme b e Jole 31 o sz 5,515
ol (laand Gl iy 5 LS Glame le A 5 45 U352 BDI (g lens
5 3APL Jason Ji obeSSS 4 015 oo ahex 1 &S il STy Ly, L
.(Hindriks et al., 1999; Evertsz et al., 2008) » 5" ,Lsl CoJack

Sl iagn )3 el gls JS5 4 BDI (g lans 53 a8 5 o sgie 1 ok (s
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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S S .cwl CFAR oSG () JSK8) Jue ol oins 1S5 ol sl 51 (LSS
S sy S b 3 XY Ohee 4 S5 FAR) 56 Saly ool slal
o Hish g 3L b 51 S STl Olse 4 V5 X650 OVl a e 0T
(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> g;:as,ﬁ=>(>g;),m1&(rf)w;ﬁ&(ﬂi;),b}' 98 e ASle
(vf)dzjﬁ-dujjg:\,w&(dﬂ}l:f\‘t\tw
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
ool s “‘5,\;{@3wﬁﬁ,1§ﬁ Eombo 51 8,8 o sp b (YIS Gillae) 02, U1
555 e dies L lliada 5 5 dOolanl 63,5 5 ¢ 636 Dhle 5 Sl
Dsupp 5 Deonf st b o 4 o "0lzy 5 0lkabl 455 slua 5 il Ll
prpie 33 pl 5 S 03 (11 LS ol el 15 5L 55 m sllan il (ish e B yme
B 5 m) 056 pia O 5 &8 M & N =2 Cp 056 ys <8 S Jke Olge 4
s Dsupp = 2070 s 5 o zlizal WIS (Cp) 056 b 5 635,55 Slo pmice
OT 53 48 5505 5505 Slanty & ol psgin pl 4 3L 0l s Deonf = 80%
Ol et 5 Lk aaliie o L Sltali ST 55 7Y Jea=I L C sn an jesin 0L
oIS Olgie & Cp sl ookl GUsI 1 s M 55 TA Jlal b & 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' jxs 55" ool plil sl .(Nguyen et al., 2013; Wang et al., 2012
51 (Heravi et al., 2015a; Chen and Chen, 2008; Heravi et al., 2015b)
Lol i 5 by Bl ) e 0 S 03 slay 5 (VL (856 oo
Ljo.\\.wé)\.&ébw@gmbjbajyﬁ‘jw%c%)ﬂ-@wﬁ&
Oljer ol axils d pb e 2515 &K 570 F2C &) g0 4 (556 056 6 S
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Cus g S Olge 4 ile ¢ ol CA e gladde ol ks s MAS
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1. Conflict
2. Redundant
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Sl dhw gy Lame 535 p 0L 0T 5 ayl 3 L B Sle ee ¢ 25lal 5 ey ) 4
MalS” D)0 4 s liil g Lt Glalesme 53 Ll oo uioman Aad rbu‘ 355 S s
oo 5 e Lo m e Gl CsasT e sl i oSS s
O3 355 3l Usne 5 Calanta (65585 06,50k &SST 4 ol Sl 4 b 5 lnb s
G 03 653k gl ol en 4 6Mile 5 Ay ollanl yliues 5 (laslD s ¢ samme da
2 DM 5 by s dadin Sz b o Blae J sl STl Ll ¢ ale
S S5y 5 (Weiss, 1999) ol 03,5 wal 3 1) Conbiipde Lol pon 25 Ll
losg sl JB Cosg pslie JelT VL Jus Co w0150 MAS
3,5 3Ll oyt 5 sdme ealiad CoblB M pdiann s gy Oallanil sy ol

(Weiss, 1999)
4 by 55,6 5 3 3550 SEI 5 lesls das Ol EIs gt o wlie CA
@3 3 Al ls Al & plzes ke 4 1y b & o0 S ol 5 Sz b
LYo S 5 e, FoSen T Salen B sl el 3 il (sl 15 T

e 3 S (Yang et al, 2008) uS o Slos Ssp smse sladele Koo

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
e« BDI Jus 1 ouz  § , CA & .(Bratman et al., 1988) .5
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(Cil and Mala, 2010) el 0L
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1. Perceiving
2. Reasoning
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sl bole [ Sos slet 53 b (03,8 (osls 5 Sulad) 18 4 5l edkeT oy Sledbl
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(Goldberg, 1989) .l a5 51 3 anllos 3,30 5l boww 5 e 5 (1992
3 sy IS8 4 ol 3L 1y B gt e ST S oS o283
Anandhavalli et al., 2009; Ghosh et al., 2010; Heravi et ) 1l o filus
b S5 p-“w}ﬁ‘ ASad ) s,lkal g3 (@l, 2015b; Lu and Cheng, 2007
lodd 0513 DL F JSKS 53 55 0T Sojlar sl il o 5 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 (Slr)

.Koza, 1992) .5
S Filoks a3 8 SIS pige 5 ol Jila 1 (5ol o 53 &S5 slapz S
comile (583l T3 g (5 3luanls e latgy 31 WIS ke L5 ST al 3,187 550
S35 o Fete 3 (SO el Slaptes 5 5551 (S 3k 5 (o JolSS
Ishibuchi et al., 1997; ) ol s o 18 Ol 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 s (2010; Heravi et al., 2015b
Sl G uees Joe (sl odd g ol Sl N o8 oS (55 81 il o &g
3105510 b ol 8 31 b sl sl 55 GRS (2, K1 61 0ks Sy 5 6 51 2l
Cds Il s ol Al byd gs a4 Wl e o6 Gl Ol 4 2S5 0, Sl

28T s 15 S8 0 5 e il 8 0 AeST L il (ol 4 BL adls o

‘5;% Jae
L Sadgn 5 Sy o slete 5 oS e e 0 sl s U el dlie s
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