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Choose the Suitable Fuzzy Membership
Function in Prediction of orientation of
Nanofibers Produced from
Electrospinning Using Fuzzy Logic

Abstract:

Fuzzy logic System is used to predict some parameters. In this
system the crisp data were converted into fuzzy data using
membership function. There are many members ship functions
used in fuzzy system to fuzzify data. In this search, oriented
nanofibers were obtained by electrospinning process and
scanned by SEM.

The orientation of nanofibers i.e. was predicted as output of the
system using all membership functions in fuzzy system by
Matlab. The parameters of electrospinning process were
constant except the rotational speed. A comparison has been
made among the predicted data using different membership
functions. One membership function had been selected based on
minimum error in prediction of data. It had been cleared that the
best membership function was Gauss2 function.

Key words:

Electrospinning, Nanofibers, Fuzzy logic Membership function,
Artificial intelligence, fibers orientation
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Tri MF ¢ Laa¥) alla alasialy L L) a6l ) Uasl) (1-6) Jsaall

Predicted
Input (rpm) ReDaI output output E(%) No.

(Degree) (Degree)
3000 90 82 8.9 1
3250 85 77.4 8.9 2
3500 80 67.3 15.9 3
3750 75 66.8 10.9 4
4000 60 62 3.3 5
4250 50 50.1 0.2 6
4500 45 40 11.1 7
4750 35 334 4.6 8
5000 25 22.5 10.0 9
5250 20 17.5 12.5 10
5500 15 12.5 16.7 11
5750 10 7.38 26.2 12
6000 5 3.7 26.0 13

% 11.9 : ol Uall L i

Trap MF oLyl alls aladiuly e Lol all ) Waddl (2-6) Jsaal

Real Predicted
Input (rpm) output output E(%) No.

(Degree) (Degree)
3000 90 82.5 8.3 1
3250 85 82.7 2.7 2
3500 80 77.5 3.1 3
3750 75 68.1 9.2 4
4000 60 58.2 3.0 5
4250 50 50 0.0 6
4500 45 40 11.1 7
4750 35 30 14.3 8
5000 25 22.8 8.8 9
5250 20 17.5 12.5 10
5500 15 12.7 15.3 11
5750 10 7.2 28.0 12
6000 5 2.49 50.2 13
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gbell MF ¢ Las) alla aladinly gy L) 26ll _wl) Uasl) (3-6) Jsaall

Input Real output Predicted

(rppm) (Degreg) output (Degree) E(%) No.
3000 90 82.4 8.4 1
3250 85 79.9 6.0 2
3500 80 70.2 12.3 3
3750 75 67.9 9.5 4
4000 60 57.5 4.2 5
4250 50 49.7 0.6 6
4500 45 35 22.2 7
4750 35 27.8 20.6 8
5000 25 20 20.0 9
5250 20 17.5 12.5 10
5500 15 12.5 16.7 11
5750 10 7.48 25.2 12
6000 5 2.9 42.0 13

%15.4 : pouil) Uadl) Jaisia

gauss MF Lyl alls alasiuly Lo Linadl adll ol Wadll (4-6) Jsaal

Input Real output Predicted

(rppm) (Degreg) output (Degree) E(%) No.
3000 90 82.5 8.3 1
3250 85 80 5.9 2
3500 80 73.1 8.6 3
3750 75 69.6 7.2 4
4000 60 57.9 3.5 5
4250 50 49.9 0.2 6
4500 45 45 0.0 7
4750 35 30 14.3 8
5000 25 22.5 10.0 9
5250 20 17.5 12.5 10
5500 15 12.9 14.0 11
5750 10 11.6 16.0 12
6000 5 5.9 18.0 13
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Input Real output | Predicted output

(rppm) (Degreg) (Degree) P E(%) No.
3000 90 82.6 8.2 1
3250 85 82.4 3.1 2
3500 80 77.5 3.1 3
3750 75 69.5 7.3 4
4000 60 57.7 3.8 5
4250 50 50 0.0 6
4500 45 47 4.4 7
4750 35 30 14.3 8
5000 25 22 12.0 9
5250 20 22.7 13.5 10
5500 15 14.6 2.7 11
5750 10 9.9 1.0 12
6000 5 4.2 16.0 13
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Sig MF ¢ L)l alasialy L Ll all sl Uadll (6-6) Jsaad)

Input Real output Predicted

(rppm) (Degreg) output (Degree) E(%) No.
3000 90 85.7 4.8 1
3250 85 85.2 0.2 2
3500 80 81.1 1.4 3
3750 75 77.6 3.5 4
4000 60 64.1 6.8 5
4250 50 58.9 17.8 6
4500 45 61 35.6 7
4750 35 55.9 59.7 8
5000 25 53 112.0 9
5250 20 51 155.0 10
5500 15 50.8 238.7 11
5750 10 48 380.0 12
6000 5 45.6 812.0 13
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Dsig MF ¢ Lyl alls aladinly L Ll sl awsll Wadll (7-6) Jgaal

Input Real output Pgeucigafd E(%) No.

(rpm) (Degree) (Degree)
3000 90 83.4 7.3 1
3250 85 83 24 2
3500 80 78 25 3
3750 75 72 4.0 4
4000 60 58.2 3.0 5
4250 50 50.4 0.8 6
4500 45 46.6 3.6 7
4750 35 31.6 9.7 8
5000 25 23.1 7.6 9
5250 20 18 10.0 10
5500 15 12.7 15.3 11
5750 10 7.8 22.0 12
6000 5 3.03 39.4 13
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Psig MF ¢ Ly ala alasinly L Ll sl _wil) Uadll (8-6) Jsaall

Input | Real output Predicted
(rom) (Degree) output E(%) No.
(Degree)
3000 90 83.6 7.1 1
3250 85 82.7 2.7 2
3500 80 76.4 4.5 3
3750 75 71.9 4.1 4
4000 60 56.8 5.3 5
4250 50 50.3 0.6 6
4500 45 40.4 10.2 7
4750 35 31 11.4 8
5000 25 22.7 9.2 9
5250 20 17.7 11.5 10
5500 15 12.7 15.3 11
5750 10 7.7 23.0 12
6000 5 3.13 37.4 13
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Pi MF ¢ Lay) iy alasinl Lo Ll sl sl Uadll (9-6) Jsaadl

Input Real output P:)euc,i[;fd E(%) No.

(rpm) (Degree) (Degree)
3000 90 83.3 7.4 1
3250 85 82.9 2.5 2
3500 80 78.2 2.3 3
3750 75 71.7 4.4 4
4000 60 58 3.3 5
4250 50 51 2.0 6
4500 45 41.1 8.7 7
4750 35 31.1 11.1 8
5000 25 23.1 7.6 9
5250 20 18 10.0 10
5500 15 13 13.3 11
5750 10 8.1 19.0 12
6000 5 2.91 41.8 13

% 10.3 : aill Undll Jass i

S MF ¢ LaiV) alla alatinly gy L) all l) Uasd) (10-6) Jsaal

Input Real output Predicted
(rom) (Degree) output E(%) No.
(Degree)
3000 90 85.5 5.0 1
3250 85 85.9 1.1 2
3500 80 83.3 4.1 3
3750 75 77.8 3.7 4
4000 60 73 21.7 5
4250 50 69 38.0 6
4500 45 64 42.2 7
4750 35 59 68.6 8
5000 25 55.8 123.2 9
5250 20 53.4 167.0 10
5500 15 50.8 238.7 11
5750 10 48 380.0 12
6000 5 46 820.0 13
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Z MF oLy alls alasiul Lo Ll sl sl Wadll (11-6) Jsand)

Inout Real Predicted

" pm) output output E(%) No.
P (Degree) (Degree)
3000 90 42 53.3 1
3250 85 40 52.9 2
3500 80 35.4 55.8 3
3750 75 28.8 61.6 4
4000 60 25.4 57.7 5
4250 50 20.4 59.2 6
4500 45 15.4 65.8 7
4750 35 11.3 67.7 8
5000 25 8.83 64.7 9
5250 20 6.33 68.4 10
5500 15 3.83 74.5 11
5750 10 1.36 86.4 12
6000 5 1.8 64.0 13

% 64 : o)) adl) o sie

e 2SS gy L) adll tl) Uasd) (12-6) Jsaal

Uasl) Jas gie (%) | Al slamsy)
11.9 trimf
12.8 trapmf
154 gbellmf

9.1 gaussmf
6.9 gauss2mf
140.6 sigmf
9.8 dsigmf
11 psigmf
10.3 pigmf
147.2 smf
64 zmf
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