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— /s s | 4 693 2465 4431 4464 10187 1121 DH
7|-’|_ E E E /Dj J 5| 4971 965 2832 4006 10817  7.92 DH B
S — 6 4025 1392 2512 2633 13033 223 DH Fearturel=2Z A5 &
L 7 | 5343 158 3717 3757 12057 599 DH
> J_ (1 OO) 8 4537 1076 2904 3461 11727  -10.68 DH Fearture2=22Z1E8E
9 | 4379 1353 4260 3026 125 1329 DH
10 3669 501 4195 3168 8424 066 DH _ =il
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Classifier Accuracy
Training 1/ Testing

O 1 Data Collection O 2 Data Pre-processing
HAUCI A RBEERFEER =i IR IR
Classifier Training Accuracy Testing
221 AR B B 1T 1| AR ARG ET S AR TR

NTHU|EEM



=S g S IE

 RERIEA - £H3102ER - T AERER

import pandas as pd

data = pd.read csv('C:/Users/Lab905/Desktop/data.csv’,header=None)
print(data.head)

print(“data shape :", data.shape)

<bound method NDFrame.head of 5] 1 2 3 il 5 6
(5] 63.83 22.55 29.61 46.48 98.67 -08.25 DH
1 39.686 10.86 25.82 29.88 114.41 4.56 DH
2 68.83 22.22 50.869 46.61 1685.99 -3.532 DH
3 69.260 24.65 44.31 44.64 181.87 11.21 DH
4 49,71 9.65 28.32 40.86 1688.17 7.92 DH
5 46,25 13.92 25.12 26.323 136.33 2.22 DH
B 53.43 15.86 237.17 2327.57 128.57 5.99 DH
7/ 45,37 18.76 29.804 24.61 117.27 -18.68 DH
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data.columns = |

'pelvic incidence’, 'pelvic tilt’,

"lumbar lordosis angle’,

‘sacral slope', 'pelvic radius’,

]

for i in range(@,len(data)):

if(data[ "labels'J[1] == 'DH'):

data[ 'labels'][1] =
elif(data[ "labels][1]
data[ "'labels'][1] =

I[1

[1] =

[ | I L I |

elif(data[ "labels'][1] =
data[ "labels'][1
print(data.head)

7715

'SL'):

'NO" ) :

— 7

48l 7

A R RN

‘grade_of spondylolisthesis®, 'labels'
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\\l/;\ :/ﬂ, ’I_E'fﬁﬁ/\iu DH = all attribute.iloc[@:60, :]
DH label = all label[©:60]
all attribute = data.iloc[:, 8:6] SL = all attribute.iloc[6@0:210, :]
all label = data.iloc[:, 6] SL _label = all label[60:210]
all label = all label.values.reshape((21@))
print('all attribute : ', all attribute.shape) normal = all attribute.iloc[216:310, :]
print('all label : ', all label.shape) normal_label = all label[210:310]
all attribute : (310, 6) print('DH = ', DH.shape)
all label : (310,) print('sL = ', SL.shape)
print( 'normal = *, normal.shape)
DH (68, 6)

SsL = (150, 6)
normal = (108, 6)
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DH train = DH.iloc[®:48, :]
DH train label = DH label[©:48]
DH test = DH.iloc[48:60, :]
DH test label = DH label[48:60]

SL train = SL.1loc[@:128, :]
SL_train_label = sL label[©:120]
SL_test = SL.iloc[12@:15@, :]

SL test label = SL label[120:1508]

normal_train = normal.iloc[©:88, :]
normal train label = normal label[©:80]
normal test = normal.iloc[80:100, :]
normal test label = normal label[80:100]
print('DH _train = ', DH _train.shape)
print('DH test = ', DH_test.shape)
print('sL_train = ', SL_train.shape)
print('sSL test = ', SL test.shape)
(
(

print('normal train = ', normal_ train.shape)
print( 'normal test = ', normal_test.shape)
DH train = (48, 6)

DH test = (12, 6)

SL_train = (128, 6)

SL_test = (3@, 6)

normal train = (80, 6)

normal test = (208, 6)
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train = np.vstack((normal train, DH train, SL train))

label = np.hstack((normal_train label, DH train label, SL train label))
test = np.vstack((normal test, DH test, SL test))

test label = np.hstack((normal test label, DH test label, SL test label))

o BHERAIRE float B8 fy int o

train.astype(int)
label.astype(int)

test = test.astype(int)

test label = test label.astype(int)
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clf = svC(kernel="rbf",C=100,decision function shape=None)
clf.fit(train,label)

C:\Users\Lab9e5\Anaconda3\1lib\site-packagesisklearn\svm\base.py:193: Fu
‘auto’ to 'scale’ in version 0.22 to account better for unscaled featur:
his warning.

"avoid this warning."”, FutureWarning)

SVC(C=10@, cache size=288, class weight=None, coefb=0.8,
decision_ function shape=None, degree=3, gamma='auto deprecated’,
kernel="rbf", max _iter=-1, probability=False, random state=None,

shrinking=True, tol=0.801, verbose=False)
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prediction = clf.predict(test)

from sklearn import metrics
print( Accuracy: ', metrics.accuracy score(test label, prediction))

Accuracy: ©0.4838709677419355

> AENEE Fy 48.38%

NTHUIEEM
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e kernel : rbf - poly Accuracy : 48.38% — 74.19%

clf = svc(kernel="poly"',C=188,decision_function_shape=None)
clf.fit(train,label)

C:\Users\Lab9@5\Anaconda3\lib\site-packages\sklearn\svm\base.py:193: Futi
‘auto’ to 'scale' in version @.22 to account better for unscaled feature:
his warning.

"avoid this warning.", Futurelarning)

SVC(C=188, cache size=2088, class weilght=None, coef@=0.0,
decision function shape=None, degree=3, gamma='auto deprecated’,
kernel="poly', max iter=-1, probability=False, random state=None,
shrinking=True, tol=0.001, verbose=False)

prediction = clf.predict(test)

from sklearn import metrics
print( Accuracy: ', metrics.accuracy score(test label, prediction))

H £

NTHUIEEM

Accuracy: ©./7419354838769677
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* kernel : poly - linear  Accuracy : 74.19% - 80.64%

clf = svC(kernel="1linear',C=188,decision function shape=None)
clf.fit(train,label)

SVC(C=108, cache size=20@, class weight=None, ccefe=0.0,
decision function shape=None, degree=3, gamma='auto deprecated’,
kernel="linear', max_iter=-1, probability=False, random state=None,
shrinking=True, tol=0.001, verbose=False)

prediction = clf.predict(test)

from sklearn import metrics
print( 'Accuracy: ', metrics.accuracy score(test label, prediction))

AcCcuracy: ©.8064516129032258
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eC:100->0.01 Accuracy - 80.64% - 87.09%

clf = _ SUC(I{‘?F”Eh Confusion matrix data 1 )e=None)
clf.fit(train,lab 30
SVC(C=0.81, cache 14 11 0 1 s 0,
decision func _deprecated’,
kernel="1lineal 20 ndom_state=None,
shrinking=Trur ¥
2 2 0 0 - 15
E
o =
prediction = clf. 10
from sklearn impo 31 7 E . 5
print("Accuracy: prediction))
T T T —0
1 2 3

Accuracy: ©.878%9 Predicted label
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kernel : rbf - poly 48.38% - 74.19%
kernel : poly = linear 74.19% - 80.64%
C 100 - 0.01 80.64% — 87.09%
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i » linear kermel®] LI E2RBF kernelg =5 H

linear kernel

Polynomial kernel iImage processing » S[ErrrRBFE » Hr{E&RE (0, inf)

Gaussian radial A > FRIET ST 0 SRR IRA BB IR R TEI2
basis function (RBF) B EATEIE A > Bn(Ere(0,1]
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e python# s B2 & Esklearn——Z @ = #Esvm
https://www.itread01.com/content/1549429381.html

« SVMIE IR 25 77 28RV R E 77 /A LUK B TR A0 = F

https://www.itread01.com/content/1546997242.html

e SVM BVZ A T EEN RS
https://www.itread01.com/content/1550635205.html
e UCIERLE

http://archive.ics.uci.edu/ml/datasets/vertebral+column
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https://www.itread01.com/content/1549429381.html
https://www.itread01.com/content/1546997242.html
https://www.itread01.com/content/1550635205.html
http://archive.ics.uci.edu/ml/datasets/vertebral+column
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