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Diagnosis of Spondylopathy Using Mahalanobis Taguchi System

Jung Eui Hong

Department of Industrial and Management Engineering, Korea National University of Transportation

Mahalanobis Taguchi System을 이용한 
척추질환 환자의 진단에 관한 연구 

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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3. MTS를 이용한 척추전방 전위증(Spondy-
lolisthesis)의 진단

(Pelvic Parameter)

(Pelvic Incidence) (Sacral Slope)
(Pelvic Tilt) [5].

<Figure 1> Lumbar Lordosis Angle

<Figure 2> Sacral Slope

<Figure 3> Pelvic Tilt

3.1 측정 변수 

UCI 
machine learning depository Vertebral Column 

, 100 150  
<Table 1> 

.

<Table 1> Variables of Data[2]

Variable

A1 Pelvic Incidence

A2 Pelvic Tilt

A3 Lumbar Lordosis Angle

A4 Sacral Slope

A5 Pelvic Radius

A6 Level of Slipping

 
(Pelvic Incidence)

-
.  

<Table 2> Normal Group’s Data

A1 A2 A3 A4 A5 A6

36.42 13.88 20.24 22.54 126.08  0.18

51.08 14.21 35.95 36.87 115.8  6.91

34.76 2.63 29.5 32.12 127.14 -0.46

48.9 5.59 55.5 43.32 137.11 19.85

46.24 10.06 37 36.17 128.06 -5.1

46.43 6.62 48.1 39.81 130.35  2.45

39.66 16.21 36.67 23.45 131.92 -4.97

45.58 18.76 33.77 26.82 116.8  3.13

66.51 20.9 31.73 45.61 128.9  1.52

82.91 29.89 58.25 53.01 110.71  6.08

50.68 6.46 35 44.22 116.59 -0.21

89.01 26.08 69.02 62.94 111.48  6.06

54.6 21.49 29.36 33.11 118.34 -1.47

34.38 2.06 32.39 32.32 128.3 -3.37

45.08 12.31 44.58 32.77 147.89 -8.94

47.9 13.62 36 34.29 117.45 -4.25

53.94 20.72 29.22 33.22 114.37 -0.42

61.45 22.69 46.17 38.75 125.67 -2.71

45.25 8.69 41.58 36.56 118.55  0.21

33.84 5.07 36.64 28.77 123.95 -0.2
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<Figure 4> Comparison of MD
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<Table 3> Abnormal group’s Data

A1 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  25.77

80.11 33.94 85.1 46.17 125.59 100.29

95.48 46.55 59 48.93  96.68  77.28

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 MTS의 적용 

Generalization

MD . <Table 2> <Eq. 
1> <Table 4> . 

<Table 4> Correlation Matrix

A1 A2 A3 A4 A5 A6

A1  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 

A5 -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%

3.3 유효 변수의 선정
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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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