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createFuzzyRules(outFile,mfList,dataList) aU

S Xloc 7 i

$9979 Sl o

( fiS) wilgs g cuilss 033 (sl ,hais 90 bl oL - OUtFile

G o oot il o)lad 5 a3l 5 (29,5 5 (59955 sleoil Dlasuie (51> 4l T MILiSE
Lol (B S Kl 05250 (25,5 0 05 S 18 Az g 5550 Wl e 5 OB so)led e
MLISt sal)T 10 S92 g0 699)9 so,led v 2 o)leds a5 langyg bl 5ol )l datalList

O O ) bl oo

function y=createFuzzyRules(outFile,mfList,data};ist
a=newfis(‘pujan’);
oo ool Slasive l,T (59, 51 uiled cms Al 1o )0 w9 ez (631 wlgy Tl o651 Slasine bl csle slp
Dy zlFel (MFList)
gl ge e (53959 y aFLE § (53555 so)led cnz  oa 00l syl el 2l sl sl
mfList=sortrows(mfList,[10,9]) %sort by inputNumber
Dyl se 0 i yeaie ;0 (V' Vsane) (63959 (sl (so5lads
inputNum = mfList(1,10)%first row
05 g0 oilys- daAtALISt 4T (5955 oyl plp o p50 G5t 31 (25,5 ol g Jgl s 5l 5995 b
inputName=dataList(inputNum,1);
outputName = dataList(inputNum,?2);
a=addvar(a,'input',char(inputName),[0 100]);%fWstriable
a=addvar(a,'output’,char(outputName),[-100 100]);

Ded g0 0Dy yie y (5399 M &le (g0 les
inputMF_Index=1,
D9l ge 0y ) piie )3 o 2> @l sosled
outputMF_Index=1;
Ol 39 699y9 03T sosleds (lgs s Al 50 45 O 00 (39500 ) 4 Wiz (6399 (AT Slp p) ik
o) 200z (6955 & (S S st sl 5 090 o0 0 0>S
lastinputNumber=0;
Sz @ ol 58 (79 @l so)led (il oad G5 e Ll Gl 5 Lasgyg o)t s  Slasiin )l 4SSl
P lyesd a8 S (25 sk e wsd Szl wly gl gl plis )5 (2 gy5 @b LS 5l aSST gl sl 0asST
Ol 2 39790 ()5 (soyledd azliz 5 ol oo (o2 |y Al (nl Slgiome i G432 10 5 @S (0 03D 2 sl
e o0 obaisl &b ol (sl 5 005 az (2,5 053
outs=[];
ABlse + Sgo (nl s 50 9 Su ke (nl a9 plC
new=1,;
mfListSize=size(mfList)
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g go glatal (29,3 5 ladgys @lss 9 S (o0 53 (o2 8,90 MILISE sl jolaw s 5 4 5 sail> o
for(i=1:mfListSize(1))

@AAVAY 555 035381 (518 aas 4 Conpl oo 45 alodms; Dz (5395 42 (Siny bl )15 o y0 05 by
if(inputNum ~= mfList(i,10))

disp('new Input’);

%adding new input variable

inputName = dataList(mfList(i,10),1);

a=addvar(a,'input’,char(inputName) 00]);

inputNum = mfList(i,10);

Dyl oo Syl bab o (695,90 &6 so,le

inputMF_Index=1;

new=1,
end

if(lastinputNumber~=mfList(i,9)||new==1)
%removing -0- if exists in domain
new=0;
polie ggl> salyl ey &l 5l ooliiuwl b caiind (pgm b g pgo paie ;00" S5 ) 0,l0ie du laojl oam oS Ll

Ll G paie oz b aw oS Sl oo onils 5 o)
validinDomain=getValidDomain([mfList(i,1) fast(i,2),mfList(i,3),mfList(i,4)]);
domSize=size(validinDomain);
ol (G183 593 D ygo ol paé 0 g e Lo ol il axils paie ¥ VAlidINDOMAIN e 455 5500 5o
if(domSize(2)==3)
type="trimf";
else
type="trapmf’;
end

gl 0 03938 Hlai 5500 (6395 4 (@i £9 (o Laseidie | e
a=addmf(a,'input’,inputNum,['in’,num@siputMF _Index)],type,validinDomain);
33,5 o0 03938 (o (S0 (5399 &b s0)led
inputMF_Index=inputMF_Index+1,;
lastinputNumber=mfList(i,9);
end

SBb 00,5 o asine (Al OULS o) il said asuie fuion lods ;> 10 aS5 50 10 (29,5 &l p) S jo

Bl e (89955 @b 9938 4t Sl e
if(isempty(find(outs==mfList(i,11))))

validOutDomain=getValidDomain([mfLis&),mfList(i,6),mfList(i,7),mfList(i,8)]);
domSize=size(validOutDomain);
if(domSize(2)==3)

type="trimf";
else

type="trapmf’;
end
a=addmf(a,'output’,1,['out’,num2str(mt{d,11))],type,validOutDomain);
%add this ouputindex to the array
outsSize=size(outs);
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outs(outsSize(2)+1)=mfList(i,11);
end%if output not tekraari
end%for

Db g0 i3l (ilsd 4y bgrye o 5 Ceand o il 0L YL 0 3B @l <ol
%==================NOW EXTRACTING FUZZY

% inputinex inputNumber outputindex
% [2 1 3
inoutList = [mfList(:,9),mfList(:,10),mfList(:,11)
inoutList = sortrows(inoutList,3);%sort by outpudlexNumbers ( ruleNumbers)
inoutSize = size(inoutList);
lastRule = inoutList(1,3);
ruleNum = 1;
Number_of_inputs = getNumberOfinputs(inoutList(},2)
for(i=1:inoutSize(1))
if(lastRule == inoutList(i,3))
ruleList(ruleNum,inoutList(i,2))=inoutLigf1);
ruleList(ruleNum,Number_of_inputs+1)=inbist(i,3);
else % = new rule
ruleNum = ruleNum+1,
ruleList(ruleNum,inoutList(i,2))=inoutLigf1);
ruleList(ruleNum,Number_of_inputs+1)=inbist(i,3);
lastRule = inoutList(i,3);
end

end
ruleList(:,Number_of_inputs+2)=1,;
ruleList(;,Number_of _inputs+3)=1;
showRule = ruleList

%ruleList=[

%100111

%202311

%111211];
a=addrule(a,ruleList);

writefis(a,outFile);
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generate_fuzzy(myData,colName) xU

S KXloc 7 i

o o] lawgs Lio,9e molgs (3L aS conl o318 KIS ol Gl mb o5 dol Cid> 1o b oyl
oy srosls cids> 04T ol 4 sal eoliw,d slasols (59, 5l (@l (ol 9 loo b g e 00

Bybes aiSle (29,5 o ln 397 ee (18 5 @y s Sy, o
$9939 Sl ik

)‘ YM ob‘.) L)"‘ Mb‘so o».\.?g)ob ubﬁ) 6LQ,‘.‘>3).‘> 9 6&3)3 6&00‘& )‘ ‘Swa).sLo : myData
@) osls ol b1 (59, 5l Vaero 3 o] colu aiy b a5 090 43,5 Matlab 545 workspace

o)_.f‘;o Q)W(CSVC.))}.o
bzl slp a5 asb o MyData bl o sg>g0 iy @ Ligiw pb s3> 4,1 COIName

aS o] Jgl e deesls ol bl (48,5 b plSae Matlab lsls 5 .o ,.5 o 1,8 coliiul 8,40 Lo o
QS o 0,53 WOTKSPACESs 50 (6 o j0 1) 0l oo Ligiw pb (sgl>

function y=generate_fuzzy(myData,colName);

outputNumber = 6;

gl on Jlog Voo e sload a8 F slaools caand o) (o
gData=IDS_quantize(myData);

cols = size(gData(1,:));
rowSize=cols(2)-outputNumber;
outputColumnBeginindex = cols(2)-outputNumber+1

o2 IDS I Jolo (29,5 a5 LT 500,58 so ot (29,57 (699,9 (ke 23l bk 9 908 blis ) (sla it 5o
Ded o a8 S A o
inputBeginindex = 5;
outputBeginindex = 5%important! if new domain isrfr 5 to 60 :115-60;

inputEndIindex = 115;
outputEndIindex = 115%important! if new domain isnfr5 to 60 :115-5;

S e gyl C8s il jieS bajld Job azye 0l oo e | Al e 5o (29,5 syl Jsb ) e
PTIREAPE

BandLength = 5;
Do o LS Ty (699,95 Cugas mlgs aels QYL o> 5 e

mfDomainLimit=100;
ooliiul adl> S, 5l ooz g S 45 (tudsy (sl Lt w0g o S5 izme pobo 2 (295 2 sl il C Lo Dlidae
3505 o0 )18 ool oo | ek ;0 (29,5 el g oS o0
for (jJ=outputColumnBeginindex:cols(2));%all outputs
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dataNamelList=cell(1,2);
(699,9 APLS 5 (79,5 «539)5 0)led) (79,5 5 (595,5 Sleaasiv i g laojl Dlasive 035 sl n) yesie
Sg g0 Sl 45 I8 glal jo el ool o
pureMergedList=[];
o3 JS 5 lal jo S wiS o (atine milgi gl el Ollee sl 1) (29,5 o5l slel g g9, bl sle s
SpSca Ve e Sm
startDomain=0;
endDomain=100;

A e o ks Al 45 g Al o0 il (osls s y5le Y Qw)wﬁspéwlwdqﬁj b
D950 SR (59,5 &l
if(j==31)
continue;
end

WS (oo et |y (2P nl NS 656 Slasie 0033 sl s e L eU
ouputFileName=char(strcat('input26_fuzzyOut_',col¢él,))))

5z an glatend 5l >l (6l a5 adlige ol slaosl (28l 5 Fse (63955 dsl 00,5 o 4 AT 5 e
O PRVPEE

_\)é;s‘o o).._‘>\>).>) 644‘)1 )b LQJ...’...A U"‘ ..b\))f‘so RS 6L®IM“~M.J)‘ ..\)5....:60 MLASGLD]M s:\.l.‘>fo).&b)\)
usedInputs=[];
al, (i)‘_ﬂ Gosleds g b oo (ol VYO B O 31 sy o5L JS iyl jo aS) ous oolo 5L j0 1) (69959 (35 g0 ) &b

il S g (ST Jleme 325 5 (9,297 iy Jloged 5 (@) 0sd 055 IDS Jlogas ol yen
[i,q,s,dest] =
getMostEfficientinputSpec(i_f,gData,usedInputs)jName,startDomain,endDomain);
g oo £9y5 V3l g (g09r0 Ludgyg sosled D9dge 0 S 5 e ;S (699, 0 las
inputNumber=1;
onl 39 o 033l 5 1 o 08ld g, 05l 48 Jge (689,5 slee sl Slasis getValidDomainsie jl eslaisl b
(53,5 (0 0D py pedie 3 29y 03l > (D e 5l Dlatie
domains=sortrows(getValidDomains(q,outputBeginindaiputEndindex,inputBeginindex,in

putEndindex,BandLength),3)
O Ll o S 5 K00S0 b1y el slaosl g il o 1) 598 ons 433 ,5 slae b wlasin getMergedListis
&b a gl yo a8 ol (1198 g wolg Dlasiie 005 lagSS piite Hled puitie (pl Sgd o0 0B 5 wiie [0 39,5 al)]
g adle s )90 fIS L U 0gs o eoliw 8 CreateFuzzyRules
pureMergedList=getMergedDomainList(domains,inputNdeml,5,5)% bandlength maybe 2
olg g wlg el plKin b 0gd o 0 pd dataNaMELiStse jo o gl ol o 4 c00ld o ila 10 (68,5 0,leds
g Al il o8, G sae asslix g 0,08 Lolaisl o)leds sae a Jol (gl go.0gh oolaiwl 1 5l 65l
if(i<10)
varNum=['0',num2str(i)," ',char(colName(1,i))];
else
varNum=[num?2str(i)," ',char(colName(1,i))]

Yv



end
columnName=cellstr(varNum);
dataNamelList(inputNumber,:)=[columnName,colNam¢;1,j

Dgd o0 03938] 55 paie 4y 0al a8l (63955
usedinputs(1)=i;

(A5l 505 iy il e 45) S el delol 4315 ¥ 3STas b lilae el ) ollas

for(k=2:3)
i f=0;

if(k==2) % to cover empty space in the first level
covEmpSp=1,;
else
CovEmpSp=0;
end
outDomains=getValidOutputDomains(pureMergedListEEoNypSp)
outDomainsSize=size(outDomains);
outDomLength = length(outDomains);
newlnputNumberindex=1; %the index of new input
thisLevelUsedInputs=[];
for(d=1.outDomainsSize(1))
startDomain=100/120*(115-outDomains(d,4))
endDomain=100/120*(115-outDomains(d,1))
%getting the most efficient input in thegn domain
[i,q,s,dest] =
getMostEfficientinputSpec(i_f,qData,usedInputs)i\@me,startDomain,endDomain);
if(isempty(a))
continue;
end
paraakandegi=dest

thisLevelOutputBeginDomain=round(115-outCons(d,4))
thisLevelOutputEndDomain=round(115-outDonséil, 1))

returnedDomains=getValidDomains(q,thisLevelOutpgiB®omain,thisLevelOutputEndDo
main,inputBeginindex,inputEndindex,BandLength)
if(isempty(returnedDomains)~=1)
if(returnedDomains(1)<10 && returnedDaims(2)>=110) % output constant for all
range of input
continue;
end
if(isempty(find(thisLevelUsedInputs=y¥1)%this input not exists
thisLevelUsedInputs(numel(thisLeystdInputs)+1)=i %for holding the input
numbers to be avoided at the next levels.
inputNumber=inputNumber+1;%can feetent from k
if(i<10)
varNum=['0",num2str(i)," ',cf@iName(1,i))];

YA



else
varNum=[num2str(i)," ',char(€aime(1,i))];
end
columnName=cellstr(varNum)
dataNamelList(inputNumber,:)=[coludame,colName(1,))]
newlnputNumberindex=1; %the indéxew input
else % input tekraari
inputNumber=find(thisLevelUsedInpets)+length(usedinputs)
newlnputNumberindex= getMaxNumbeem(qbureMergedLlst inputNumber)+1;
%the index of the old input == == == ==ERR!=========
end
domains=sortrows(returnedDomains,3)

pureMergedListl=getMergedDomainList(domains,inputiber,newlnputNumberindex,5,5,0
utDomains(d,5)*10%*k)

%adding rows to previous rows and clmgrthe previous rows by the number

%of new rows (for extracting rules)

plsize=size(pureMergedListl);

b=0;

for(a=1:plsize(1))

newlnputNumberindex=newInputNumbdex+1;

newOutDomain=[pureMergedListl(a,5),pureMergedLizd),pureMergedListl(a,7),pureMe
rgedListl(a,8),pureMergedListl(a,11)]
pmsize=size(pureMergedList);
if(a==1) % first time, manipulating
outRow=0;
for(b=1:pmsize(1))

if (pureMergedList(b,11)ast®omains(d,5))

% manipulating previous row
pureMergedList(b,5)= r@wDomain(1,1);
pureMergedList(b,6)= @wDomain(1,2);
pureMergedList(b,7)= r@wDomain(1,3);
pureMergedList(b,8)= @wDomain(1,4);
pureMergedList(b,11)=v@utDomain(1,5);

outRow = b;

end

end%for

else

% clowning previous output if noetfirst new one
if(outRow ~=0)

pmisize=pmsize(1);

pmisize=pmlsize+1;

pureMergedList(pmlsize,:)rgMergedList(outRow,:); %outRow is the index

of previous row calculated in the first cycle
pureMergedList(pmlsize,5wOutDomain(1,1);
pureMergedList(pmlsize,6ewOutDomain(1,2);
pureMergedList(pmlsize,7pwOutDomain(1,3);
pureMergedList(pmlsize,8ewOutDomain(1,4);
pureMergedList(pmlsize,1hpwOutDomain(1,5);
end

ya



end

%adding new rows for the new inputs

end%FOR

pureMergedList=cat(1,pureMergedList,puredéelListl)
end%if size domain ~= 0
end % for(d)
usedInputs=cat(2,usedInputs,thisLevelUsedb)put

end % for(k)

% renumbering the outputindex and also normalieeatinay

mergedList =
normalizeArray(pureMergedList,inputBeginindex,ingaotindex,mfDomainLimit);
createFuzzyRules(ouputFileName,mergedList,dataN&st)eL

end%for (outputs)

%first = s(:,:,1,1);

% t = 1:size(s(1));
% figure(1);

% plot(t, first, 'g");
% legend('first');
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