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Diagnosis of Spondylopathy Using Mahalanobis Taguchi System
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The Mahalanobis-Taguchi System is a diagnosis and predictive method for analyzing patterns in multivariate cases. The goal

of this study is diagnosis of the spondylolisthesis from biomedical data that is derived from the shape and orientation of the

pelvis and lumbar spine. The data set has six attributes including pelvic incidence, pelvic tilt, lumbar lordosis angle, sacral slope,

pelvic radius and grade of spondylolisthesis and two class including normal and abnormal. From University of California at

Irvine machine learning repository, 100 normal and 150 spondylolisthesis patient’s data were used for this study. Mahalanobis

Taguchi System (MTS) application process and the diagnosis results were described in this paper.
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(Pelvic Incidence)= HAFol| &3} A3 ZAK(Sacral Slope) 72 WHER FAEY 9l
o} 20k ZAKPelvic Tilt)x Aol Z:3HCH5).
<Table 1> Variables of Data[2]
Variable
Al Pelvic Incidence
A2 Pelvic Tilt
A3 Lumbar Lordosis Angle
A4 Sacral Slope
AS Pelvic Radius
A6 Level of Slipping
=9t YA (Pelvic Incidence)> AlNH &l F23F
AF-anh A golm AW whro] Hoks ARGt
e 2AsE 7 b AER 9493 g

<Table 2> Normal Group’s Data

Al A2 A3 A4 A5 A6
3642 | 1388 | 2024 | 2254 | 12608 | 0.8
5108 | 1421 | 3595 | 3687 | 1158 691
3476 | 263 295 | 3212 | 12704 | 046
489 5.59 555 | 4332 | 1AL | 1985
4624 | 1006 37 3617 | 12806 | 5.1
4643 | 662 481 | 3981 | 13035 | 245
3066 | 1621 | 3667 | 2345 | 13192 | -497
4558 | 1876 | 3377 | 2682 | 1168 313
6651 | 209 | 3173 | 4561 | 1289 1.52
8291 | 2989 | 5825 | 53001 | 11071 | 608
5068 | 646 35 422 | 11659 | -021
8901 | 2608 | 69.02 | 6294 | 11148 | 606
546 | 2149 | 2936 | 3311 | 11834 | -147
3438 | 206 | 3239 | 3232 | 1283 | 337
4508 | 1231 | 4458 | 3277 | 14789 | -8.94
479 | 1362 36 3429 | 11745 | 425
5394 | 2072 | 2922 | 3322 | 11437 | 042
6145 | 2269 | 4617 | 3875 | 12567 | 271
4525 | 869 | 4158 | 3656 | 11855 | 021
<Figure 3> Pelvic Tilt 3384 | 507 | 3664 | 2877 | 12395 | 02
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<Table 3> Abnormal group’s Data

Al A2 A3 A4 A5 A6
63.36 20.02 67.5 43.34 131 37.56
67.51 33.28 96.28 34.24 145.6 88.3
76.31 41.93 93.28 34.38 132.27 101.22
73.64 9.71 63 63.92 98.73 26.98
56.54 14.38 44.99 42.16 101.72 25.71
80.11 33.94 85.1 46.17 125.59 100.29
95.48 46.55 59 48.93 96.68 71.28
74.09 18.82 76.03 55.27 128.41 73.39
87.68 20.37 93.82 67.31 120.94 76.73
48.26 16.42 36.33 31.84 94.88 28.34

3.2 MTS2| HE

<Table 4> Correlation Matrix

A1 A2 A3 A4 A5 A6
Al 1.00 0.80 0.67 0.87 -0.47 0.33
A2 0.80 1.00 0.30 0.39 -0.46 0.05
A3 0.67 0.30 1.00 0.78 -0.06 0.46
A4 0.87 0.39 0.78 1.00 -0.34 0.46
AS -0.47 -0.46 -0.06 -0.34 1.00 -0.19
A6 0.33 0.05 0.46 0.46 -0.19 1.00
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<Figure 5> The Gain of Variables
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<Table 5> Test Result
Error

Type 1 error 6(2.4%)

Type 2 error 5(2%)

Correct % 95.60%
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<Table 6> Test Results after Optimization

Using 6 Variables Using 5 Variables

Type 1 error 6(2.5%) 6(2.5%)
Type 2 error 5(2%) 4(1.5%)
Correct % 95.60% 96%
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<Figure 6> Comparison of MD after Using 5 Variables
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