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& 4 A o FaAsy
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ol 93 F83 54 A9 A= dolHy $415(100), &9
AF-(300), z8laL 5 =, A

cHlolE AE= oA e, =4 ]

dlole] =A15-(100)= HolEiHlo] 2ol HolE AES mEd
g g d AA del] o7k diolH AE:= 9

o, A4 Hold ¥ e delHE LY F glon, 53
2 golga 4 9lt}.

E9 AAR2000E FolE FAE(00NA £AF dole AEd TR 532 Frlskel 539 =A% 4
T gvh mn FARCE £9 AATQ0E Al 59 P25 YREI0), FFEH(230), 11 A2 §
g

= -

4 PiE AAR(500E ERE F ol 9 A4 E 40 BAE 2ndES FA 54T & A
AL B4 29 F2E ARREIE dol A m3E sht ol Al 542 FEE & Ak oA A
$5E 54 dolHd 54 @) AT AU ARA £ vl Ao, 5L FE]

93te] SIFT(Scale Invariant Feature Transform), HOG(Histogram of Oriented Gradient), Haar Feature,
Ferms, LBP(Local Binary Pattern), MCT(Modified Census Transform) ¥ 72 t}kst dug]&S AFEE 4= 9l
oh. 2 A A AMEEE Al 542 diolH MEC wg FE2E dEHE AFE S g ).

Al B4 9 d2E AAE210)E Al EAd nAe 54 H7F /W n= DS 747 Hgato] A1 54 =9
Y2EE AT 7 Jrh. Al 54 &9 ZE AAF210)+= Al EA ol 54 E7F 7]
7] wiizol nle] Al 5X ¢ F2EE AALE & A, Ho FAFeR 54 HUF ES &
Atsle] EAS HElsle= AS Bz o=w 3to], [G(Information Gain), Gain Ratio, Chi-Squared, Symmetric
Uncertainly, Significance 53 2 ©¥isf H7F 7|HS ¥3+d 4= i},

[G(Information Gain, X °]5) H7} 7|WHE 54 A9 &EopllA 7P Ry oz AMgH = 7Yz, 54
E2do] dolgE dvhh & sk A& A ¢ ok 16 97F e AA delH AlE, Al 54 % Al
SA0l tE £A49) dERIE o] 4 v, dERI(entropy)i= HlOIH 1??}94 =S YEE AR
S ez, Y HolHe HlEo] gdehd W2 gs vHd ¢ v & o] All 54 &9 H2E A

Ru(o10)= A4 dely AEme aszss M) pg she 41 sxwe g Aszas
InfoaD) a5 sw A1 53w @ 16 g 16(A) = Info(D) —Infor(D) g no) asrat 4 ik,
A2 Sof akelx (D)ol Ab AelA (), Bl FelX(B)7F TaEckn S, Al telde] B 16 e
VIG("‘]-T]- o+ 7‘1) = Info(c’r:}.'a 1]) — Info,\}mr(%ﬁ 21) s} o] elabsl 2= olc}.
Gain Ratio 7} 712 A1 Sl dig 1G gkl Bt owle ahs 7M. 5 J=s Aatrslste 7He=,
St 13 2ol AL SR 16 % AFEE 5 Ak, 584 16 AN vhe} 2o Gain Ration 16 7

o Attty ate] wag g SPHnfo (D)2 o1a g o o
514 ]

|D; |D;
Splitinfo, (D) = Z |D| zﬁ

‘GainRatio(A) = IG(A)/SplitInfo(A)
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A& F3FaL, Chi-Squared H7F 7IHE A1 532 =70 WAl w83, Gain Ratio®} Symmetric
Uncertainly 7} 7|2 o] AHEA 74 AL 55 2= Al A A9A= Aol Advhe dd& 7
zb yastar gtk meba 2 EE e Al B 9 H2E AAGFE(210)E ol Zztel B4 37E 71y
AE FH7] st vhdket 54 37 7IHE 1!

o] g3t TAAQ A glol 5H& HIE 4 A T
}_

1 54 29 225 AR¥QL)E 458 54 37 /M olgstel Al 54 Brstel skt ol4bel Al
A

54 &9 H2EE AT

s
AtE-(230) = Al 54 w9 2RE A1 A% nle] AL 54 w9 HAES Aatstd 4 gl
o AT e (230)= = 5 AR daElEs F eAe o glvh. A (2300 Al 53 &9 BAEd
ke Al 54 7t #AE Aatstd 5 ook Boh AR Aarsh(230)= Al 54 skl 71
¥ Wt #AE 1R, P e A7 FAE 008 At Al 54 B7F 7AE Aatstete] All 54+
HEES Aatskd 7 gtk dE =0l M w2 AUF #AE A Al 549 B7F A27F 0.0073840] 5L 7
vhe gk FAE 2 Al 549 Frh FX7F 0.00136101%, 0.007384F 100 tl-&A17]aL 0.0013618 Ol &
A 5 sl

Aarehi-(230)= 16 B7F 7S B3 AAE Al 54 &9l g2Ee ¥3d Al 549 97
oy IGSR,
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TAE Aqtatet

i(Information Gain Scaled Rank)Z, Gain Ratio B7} 7S Fa AR Al EA HV} 3= A
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Tt 38}s}od CSSR; (Chij Square Scaled Rank)Z, Symmetrical Uncertainty 7} 7|HS Z3)] AAE Al EAo o
7} 522 4iraratel SUSR: (Symmetrical Uncertainty Scaled Rank)E, Significance B7} 7|M< F3 44w
Al EAY FAr) xS Ao SSRi(Significance Scaled Rank)E AT 4 Ao},

A2 54 9 g2E AAAR(250)= Aarste nle] Al 54 &9 HEEE W
ArEZ AT 5 Atk A2 B4 29 A2E AR50 A1 B4 29 fiEd ¥3® A 5490 7
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84 5

combineRank;

Weight =
©18 E§=1 combineRank;

n
combineRank; = Z([GSR}' + GRSR; + CSSR; + SUSR; + S5R))

j=1
Az 54 9 PAE ARE0E AL 549 AF B FA AFNE o gate] A2 54 ¢ PrES
g L 54el O A% 9% AL 54

F(300)= A2 54 w9 2AE AGR(250)0 AgE A2 54 w9 2 aEd lnkste] frefn|
ot A% A ghe AT 5 vk A gk AAR(300)= A2 5 &9
2ES FAsHE A2 54 €9 gxE
s AAste =5 AEFB30), 54 250 x£3d 54& o188
] S| °

o = o
& dAibste A4HE(350), LElal Al ks AAsEke A & AARFG70)E 27 5 AT

o o
A
u
47 ox
lo,
=
=
A
o
o
-

r_{

olr

o

2E FAE(310) 04 FAlg A2 5 &9 F2EE 7Rto R sl o
(330)= A2 E4 H

AL 549 5o 542 s 54 22 1e w@se 54 257, L 00e s 54

Jud

=(FBo)e 4y & Uk A9 AN AL 59 ol WE ML 5 w2 PSR, ol 47

B
=
H fgow vgE nuEs o8 £ .

ALHF-(350) = Bt olde] EFHVIE ol&ste 5F EFC x¥H A2 EAS A ERT 5 . QAR
(350)= A2 EAS EF3al7] 98k Naive Bayes, J48, k-NN, JRiP, & SVWM &FH7] 5 ZHol® U= o) &
g 4 k. AAE(350)E Bt o] BA EEC X¥HE A2 5EAS s o BEFRIIE A7 o] &shd
R 5 du. F§ Ja(350) € e 54 BEoA BRI FutEe ER AYE 48 4 9k

olrl AARE(350)= 7+ E/71E S8l A2 5SS ERS Ao did FIgEE 54T £ ded, ol
k-fold 22 AZF 7|HE o] & 4 vk, AMR(350)E 54 EF 5o sty k-fold Lzt HAEE S8
o] B4 B2 ztzbo] th3 AR LS A3 £ ). K-fold 2} AFHES EA E2S k9 foldE FE8
k-1709] foldE gt dHolHZE, 39 foldE #HE5 HolHZ 3t 54 £S5 kil #5es 7|Hoez, 54
E5o] ¥3tE BE doHE g5 2 AS dolHE &8 F 3o BAH MF=st Eu

ALHF-(350)= k-fold A AT 7IHS o83t EF7IY HAEEE 54T dox 22k FH(Confusion
Matrix)& O o€ & vk, oaF P42 E7/7]Y Ass A4stE + A= FEE, TP(True Positives),
TN(True Negatives), FP(False Positives), FN(False Negatives)Z o]-&3 4= v}, ox JHS wo} A A
W37l Y] B/ A7) 1oy 09 ol EFVIE o]&sttta 74, TP(True Positives)® #F/ A7)
1o]ar AAl A3t 191 AL, TN(True Negatives)®= EF A7t 0o]ar A Axrt 00 AL, FP(False
Positives): 7 Z3p7} 1ola A Axrt 091 AL, FN(False Negatives): 27 Z3b7} 0ojar x| Azt
7F1l AE 9mgy. QARG E ek dEE o)g3sly AZSEE ANg 5+ b

TP +TN

W

Accuracy = ———————— - - . o = - ..
( &y TP+FP+FN+TN ) 3l AXE(350)E /7|9 AS=Z H7187] 98t L= (Precision)® Wl
Z=(Recall), 283 FUEe} IAEE 25 I3 FneasureE U o8& 4= T},

_10_
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recision = TP i FP
Recall = —©

A T TP+ FN

2 * (Recall * Precision)

F1 — measure = —
[0058] . Recall + Precision
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[0066] A A1 540 nle 54 #HrF /(n = 1)& 747 Hg38ke] nrfje A2 54 9 d2ES AT 5 9
t}(S300). o] w AlgEE EA H7F 7ML Information Gain, Gain Ratio, hi-Squared, Symmetric
Uncertainly, Significance 53} #2 ©¥=® H7} 7|HS £33 4 A3, H3F OneR, Relief, ReliefF, DRB-
FS, GR-x"2, Borda method, EMFFS 7} 7|HS ] o]&3 4 9l
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Algorithm 1: UFs (D)
Input: D: Input datas set (data)
OQutput: FR- Features Ranks

1

~

o

Q@O =d onon

10
11
L2
13
14
15

17

noOfAttrs +— numAttributes(data) f// compute the number of
attributes;
/* Consider n attribute evaluation measures, also called univari-
ate filter measures {(AttrEv;, AttrEv., AttrEvy,..., and AttrEv,) */:
/* Compute the ranks using each sslected measure */;
CR, [] — computeRanks(data, AttrEvy) //where CR represents computed
ranka;
CRz[] ~— computeRanks{data, AttrEwv:);
CR;[] — computeRanks(data, AttrEvy);
CR;l] — computeRanks(data, AttrEv.);
/* Compute the scaled ranks of sach computed ranks using Algorithm
2 s
scalecRanks, [] +~ scaleRanks(CR)) /4 invoke Algorithm 2;
scaledRanks:[] +~ scaleBRanks(CR:) // invoke Rlgorithm 2;
scaledRanks,[] + scaleRanks(CR;) // invoke Algorithm 2;
scaledRanks,[] +~ scaleRanks(CR,) // invoke Algorithm 2;
/* Compute the combined sum of all computed ranks */;
combinedranksSum — 0}
combinedRanks(];
for ¥V noOfAttrz € D do
{/* For each attribute, compute the combined rank by adding all
computed scaled Tanks */;

combinedRanks, — z.ica-'ea‘kanks" //where n represents the numbsr of
fal

filter measurss;
combinedranksSum = combinsdrankssum + combinedRanks;:
end
/* Rank the list in ascending order */;
sortedRanks[] — sort|combinedRanks);
/* Compute the scors, weight, and priority of sach attribute */;
for ¥ noCfAttrs € D do
attrScores; «— combinedRanks;/n //where n represents number of fil-
ter measures;
attrisights; «— combinedRanks;/combinedranksSum;
attrPriorities, — attributesScores; " attributesWeights,;
/" Assign -an index (Rank ID) on ascending crder to each attri-
bute based on its priority value */;
FR[] + assignRank(attrPriorities):
end
raturn FR: festures ranks

95

Algorithm 2: Scaling the Computed Ranks (CR)

(o el S T
(6 TS Y S S e

W~ & U B W =

Input: CR: Input computed ranks (ranks)
Output: SE— Scaled Ranks
smallest +— ranksg;
largest « ranksg:
for V noOfAttrs € CR do
if rank; > largest then
largest «— rank;;
else
if rank; < smallest then
smallest +— rank,
end
end
end
min +— smallest;
max «— largest;
SR[] «— (ranks — min)/ (max — min);
return SR: scaled ranks

_14_
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Algorithm 3: TVS (D, C)

Input: B = (die doreeerdy)
complexities
c - (CLf Carever cm)

Output: V - cutoff value
1 initialization;
2 for d; +— in D do

// set of n datasets with varying

// set of m machine learning classifiers

3 d; <« computeFeatureRank (d;) // rank each feature;

4 d; + sortByRankASC(d;) // sort features by rank in ASC;
5 end

6 P+~ 100;

7 for d; «— in D do

8 while P > 5 do

9 k «— sizeOf(d;) * (p/100) // compute partition size;
10 Acc +— newSet() // initialize empty set;

11 for c; «— in C do;

S P.s» +— predictiveAccuracy(c;, topKFeatures(d;, k))7
13 Acc.add(P,,.) // add accuracy to set;

14 end

15 AVG, ., +— computeAVG(Acc) // compute average accuracy;
16 G +— Plot(AVG..sr &) // plot the average point;

17 P« P-5 // decrease the partition size by 5;

18 end

15 end

20 V « getCutoffValue(G);

_15_
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