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ABSTRACT
Evaluation of a maxwellian Electrons Energy Distribution Function
(EEDF) in plasma glow discharge in air has been done. It includes the
design of computerized system which depends on one of the intelligent
techniques (Fuzzy logic). Their input and output consists of linguistic
variables which describe the fundamental parameters (Energy, Pressure,
Discharge current) of glow discharge process in different glow discharge
regions (Cathode fall region, positive column region). It is suggested in this
study that three different types of Gaussian membership function in
different forms for each variable. The results seem to be compatible with
other published researches, making use of the MATLAB scientific software
version (R2006a).
keywords: Fuzzy logic, EEDF, If-then rules, Glow discharge.
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Introduction 4asial)
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Lo Lisea Lo Laoaan ¥ 8530 clon disie Widd WiSsla Cauay 3 (Crisp) Loasll dacals )l
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Theoretical and Logical consideration daihaially Al uadly asaliall
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Ri= If (x1is w, ,and x2isw, , ..., X, , W, ) Then (y1is w, ) ..(8)
Jid A (o Wy, W pr) Gleganal (o JS Jayy ddajall oda 8 2
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tAaaalls 23 byl
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Dis.current(mA)
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agie JST Aaliaall Aogall) \gashy (Cilinia 2D) Digaaall Jlsall o Cligie BN ) Liaaal
R e dee (oY) Asjall Citeai zlAY) e Cunil & Bl eding
S lal amaaty (0.661=pal La0.034=dascalle 17.2 =a3Wll) (Fuzzify inputs)
leiny il e (high,low,high)iugeasll Jisall Gk e dasliall Lusad) maaladl)
D e Eolgl) Al saas Al Asyall g duead) (If-Then)d aels cpss alaye
g S U a3l AN Al Aslal) ) saticaally Lasas Easadl selsill cDle s
b desanal il Cag ) g B3saldlly JUaY) Cilddes & psal) lsiad Al ghas
Lpme selE (27) lae Al aclll oda (e daiyd meag (6) JSally Wisy ggaga
il 5 sacls UKD oy alatl) Jals (@ilasially cdlaad) sae saliys aclsall salsy GISeYL)
el S lgs (8 (s (g Shseanall aaally dbhadally Aaslll dupad) degead) e dug
sclgall dudlaial) daiilly dediall Lugalll cburial) bl o3 o [0, 1] G emn lgad O
Chakravarti, et. al, ) Jlsall 138 8 sl Colad 8 saciaall wdll ) 2wyl duad)
«(Chen,Dilecce, et. Hassouba, Ostapchenko et. al,Palop et. Al, Seo, et. al,
Jaleall 589 (Apply fuzzy operator) cuecaill Jalae gubs dlsjall sda Cilghd (a9
da)0 dad paa sgladll oda (PR Ly (7) K& AaaD) lghall aa lgaiag WS4(ANd)
s J<Iy (Antecedent) daliall desid) e5a1 (Membership degree value) ig.asl)
i) o (And) cuesill Jelee uks diyk acxis ¢(0.4,0.9,0.6) a8 35 a
A(low) dgaall DAL dbcid) (0.4) leasl s Cisw Slly(Min-Method) Laall dasl
s Opeatl) Ak Guld lgdey cdaae dogane JSO o OsSw Behadl) o3¢d £ LAY L
Labidl damll ga (reshaping) dclua o JS& solel diecaially daadll sgladll
el gl Ayl dadll lieWlh (pddl saeld JSI Al dgcasl) Jlsall (Consequent)
Losid) Aaulyy Alicie (0.4) sasly Aoae dad Asyall sdgd JUSY! OsSue Cam 52c )
e danin Wl (Min-Implication Method)J) alaaiad s (e s2cld < dalasall
Js> (Decision) JLall (sSs.dikiae iy JS& @3 saclE (K1 A4 5aaly dunae degana
dag g 1A (FISH & scldl) paes ] asiww 4ol dbisusSle (Evaluation) s
degana G BclE € e da)lal) ducad) auladll (Aggregation) seas (unified)
) (Max-Aggregation Method)dl cpexiice  Algill Jalaiall milil) Jids saslg duas
st allg (Fired) s38Ullg dledall aelsll (e 230 lia (g<ing sghadll @i 4 aveaill (Bl
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o (8&11) Gmaeldl oS llls i (Lol 55 Loyl Caen il Zypnd desandl
degenall) Bl Alsyall zie Jigad (apaly (Y daaagally 5380y dlsidl) sclgdll i)
slag) diyha axdies Cage Wld (Crisp numerical value) Laall da@l ) (325l duscadll
Lpad) YaY) Jabe (e 5aY) Asydl Geca (Centroid method) Jawsiall S5l
Ol Ak alag) S Ly (Defuzzfication) dnbuall ¢ laal 5l 4l ds e a5 (FIS)
Oisall Jaradl Clea 3l e duwcadl) ZIAY) dihid (ausy 4guis die JEI K5)
[Kandel,1986] :luxb) lasll 038 (o yuas dnadl z),aY) il (Weighted mean)

26
Zdi.yA(di)

Center of Gravity == ———— ..(14)

2 #ald)

i=0
@l S Gl ol Al AdisaS Lo Y e LAl laal KL 1Sag

Ly (29%) aaill Lows ol (5l (EVal.=0.287) 1) (< Gaad) 3a 3 Baciaa)

o Eadl e b osadied) cOA aEl By (4&11) Gibadl Gl Jee 4T U
Rule #4:
If (Energy is high) and (pressure is low) and (discharge current is high)
Then (Eval. is non.m) (0.9)
Rule #11:

If (Energy is high) and (pressure is low) and (discharge current is midd.)
Then (Eval. is semi.m) (0.5)

o) dusal Jals Tl ofy ddle clig 5N A8l IS 13) :(4) Bl g

s ol 4l sanadd) bl Gedn S Syl all e ded cilSy dariie el

(11) 5@ Wi .(90%) ddlaiabis iguSle ¥ lgauii ()5S Cage ilig iU U a5l

oaiie SleSll ol dusal dals Jaacall oy dlle iy 5 il culS 13) 1 s gl
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Rule #4= min(high,low,high)=min(0.7,0.9,0.4)=0.4 ...(15)
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1(15) Aalaall G ge ac)gall 03¢l Cpanail) Ayl auda il ()l
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de ad) ol G o) ey slimd e LD Slas] Chuay o asil) s ¢
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