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Doints Th? evels ?lpha B9y ,0:8, respectively, and one exudates is represented by 2 set oi
] . This type of data set was used in (Sivasankar et al [17], Giancardo [20]).

Table 2: Information about input variables for SPECT Heart Data set

Descnpn?n of Input No. of MF Min Mazx Std _—\ Mean
variable
L 2 0 i 0498 | 0446
F2 2 0 ] 0.432 0.247 ‘;
: L | 2 0 ] 0.489 0393 |
F4 FERTRE ) 0 1 0452 | 0.285 f,
F5 ) 0 1 04T 0.404 |

The‘dataset describes diagnosing of cardiac Single Proton Emission Co
{SPECT) images. Each of the patients is classified into two categories: norma

mputed Tomography
1 and abnormal. The

database of 267 SPECT image sets (patients) was processed to extract features that summarize the
original SPECT images. As a result, 44 continuous feature pattern was created for each patient. The
pattern was further processed to obtain 22 binary feature patterns. SPECT data has 267 instances that
are described by 23 binary attributes including the classification label. The dataset contains 267
samples (212 normal and 55 abnormal). 80 sample used in training the network while 187 samples
.sed in testing the network. The CLIP3 algorithm was used to generate classification rules from
‘hese patterns. The CLIP3 algorithm generated rules that were 77.0% accurate (as compared with
-ardilogists' diagnoses).

In the proposed method, 5 input attributes with 267 instances are selected. Unlike in the
-xisting method, two-thirds of examples were selected as fraining examples and the remaining one-
“4ird as test examples. Fig. 1, shows the diagram of human heart. "
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Fig. 1, Inside the human heart, Kindersley [22]

Design o< a Propesed Neuro-Fuzzy Classifier
~=ve neuro fuzzy inference system (ANFIS) was first introduced by Jang [11]. The ANFIS is

swork of adaptive techniques to assist

‘- :mplicity (see Sagir and Saratha [23], Jang et al [24]).

According to Jang et al [24], if f(x,y) isa ﬁ;st order polynomial, then the Takagi Sugeno

«.anz Fuzzy model is given as:
IF x=A, and yis B, THEN z; = f (x,¥) ()where 4; and B, are fuzz

35

[a

- learning and adaptation. To illustrate the ANFIS
wmoomre, two fuzzy IF-THEN rules, according to a first order Sugeno model are to be considered.









e 6. Comparison of performance error and conv

onal model for SPECT Heart data set
Technique

- No.of Bpoch ~ T “\isp ey
—ANFIS-LM EETE . S ‘nn)?”(.‘ e (e
ANFIS-GD ‘ Sk 7;0 o ‘ _ l _0.02928 -

able 7. Comparison of results be W
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‘een proposed model and conventional model for SPECT Heart data set

September 2017

ergence fime between proposed model an:

l(]/

. Lroposed | "‘(‘d"l - | N ommntinnnl model
Tram (%) m( “2_,4,, o Tiain (%) Test (%)
94.21 9.4y | 9421 | odes
20,44 L 1 9044|9271
| 88.03 _ 8961 8803 | sem
| 93.08 904 9508 | 9545 |
1 92.00 96.34 [ %00 9346 |
Table 8. Comparison of test accuracy results with some related existing models for SPECT Heart data set
Methodology adopt Accuracy (%)  Sensitivity (%) Specificity (%) |
Proposed method 96.34 98,29 19,61 :
| Conventional method 93406 90.44 83,03 |
l RS, El-Rafaic et al [19] 93438 95.00 85.00 ;
| SMFFNN, Asadi et al {5] 92.00 * ” |
|_SBPN, Asadi ct al [3] 87.00 * : ” =
| BPN+PCA, Asadi et al [S] 73.30 W o

The proposed classifier yields better results than other classifiers but with faster convergence
speed, as presented in Table 6. The accuracy of the proposed classifier was obtained as 96.34 %,
MSE as 0.02919 and elapsed time as 2.99 seconds, for SPECT Heart data set. The Levenberg-
Marguardt algorithm is more effective and it achieved a lower MSE and thus higher mapping
precision, as presented in Table 7 — Table 8. The asterisk (*) indicates that there is no such type of
result in the respective existing classifiers.

Graphs of MSE Vs No. of Iterations

In each of the figure there are two curves, which show the proposed method in blue colour and the
conventional method in red colour, both are trained simultaneously with the same number of epoch.

The proposed method was able to produced greater improvement in error rate. The high number of
epoch signifies that the network proceeds to approximate convergence. This indicates that in some
sense of training set is adequately attained small training error quickly and efficiently enough to
generalise to unseen data (test data) or instances. The aim is to minimise both the false negative
(which may let a disease go untreated and get worse) without inflating false positives too much
(which may be very costly and emotionally for patients) and being able to attainable lowest measure.

This takes the algorithm to reach a stable solution on each of the error (MSE) in the least amount of
time. Below are the figures for each of the data set,
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Fig. 2, Graph of MSE Vs No. of Epoch for Diabetic Retinopathy Data set
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