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=ORIE 211

31l 10fuSH ~ 11Uzt

Fie 23.8 yrs +3.3 yrs

85 172.8 cm 9.4 cm,

fE 66.6 kg +10.9 kg

IR [0.6,1.7] m/s at 0.1 m/s

3D marker positions (200HZ)

NTHUlEEM Reference : Description of the GaitPhase Database
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#0. TE A
datasixl = pd.read _csv("GP1_0.7 marker.csv”)
datasixl. head()

151512418 5—m512002FR

L FCCx L_FM1_x L_FM2 x L_FM5 x R_FCC_x

Eﬁ A 7)) . TA
0 0.628926 0.836563 0.840168 0.823058 0.888503 £ 2l 2~ A

1 0626188 0833782 0.837441 0.820210 0894769 | Marker | 1~2~5 - Achilles tendon

. . _ ] . . \_I,/
2 0623270 0.830821 0.834532 0.817181 0.901406 x: posterior-anterior direction (AU#&73[7)

35 : —
- right- =
3 0.620190 0.827697 0.831457 0.813991 0.908358 y: right-left direction (ZH751a)

4 0616968 0.824431 0.828239 0.810662 0.915562 z: inferior superior (vertical) direction
| | | | | (L FEHEASM)
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datal = pd.DataFrame({ secim :np.zeros(12000) }
data?2 = pd.DataFrame({ secim :np.ones(12000)})

~

BEERXER EEE csvig

FRDIETER SH T2 $EmE 0 data? = pd.concat([dataseven2, data2], axis=1)
datal pd. concat ([datasixl, datal], axis=1)

~

data = datal. append(data2, ignore index=True)
data. head ()
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pip install pandas.profiling # %ZEprofilingEff

Overview

Wamnings @ED Reproduction

Dataset statistics
Number of variables
Number of observations
Mizsing cells
Missing cells (%)

Duplicate rows

import pandas profiling as pp

830. 7
pro =

pp. ProfileReport (datasixl)
pro. to file( gait0.7 output.html’) # PI43E T

Duplicate rows (%)
Total size in memory

Average record size in memory

Variables
L_FCC x Distinct
Real number (Rz0) Distinct (%)
HIGH CORRELATTON Missing
Mizsing (%)
Infinite
Infinite (%)
L_Fh1_x Distinct
Real number (R:0) Distinct (%)
HIGH CORRELATTON Missing
Missing (%)
Infinite

24
12000

0.0%

0.0%

2.2 MiB
19208

11895
99.2%

0.0%

0.0%

1927
99.4%

0.0%

Variable types

NUM

Mean
Minimum
Maximum
Zetos
Zeros (96)

Memory size

24
0.7772775093
0.354442
1.186256
]
il |
93.3 KIB o o o ) R
Toggle details
0.9648636276

0.504261

1.388705

° |
0.0% .Ill

NTHUIEEM
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L_FM1_x

Real number (Z=0)

HIGH. CORRELATION

CEERE—f{@marker® i1 & #}

X8 (U8) ERMEZIRETS

Z% (Eh) BERZREE
—LEFRER M

L FM1_z

Real number (Z:2)

ERGH. CORRERALION

NTHUIEEM

Distinct
Distinct (%)
Missing
Missing (%)
Infinite

Infinite (%)

Distinct
Distinct (%)
Missing
Missing (%)
Infinite

Infinite (%)

11905
99.2%

0.0%

0.0%

10103
84.2%

0.0%

0.0%

Mean
Minimum
Maximum
Zeros
Zeros (%)

Memory size

Mean
Minimum
Maximum
Zeros
Zeros (%)

Memory size

0.916007043
0.507758
1.343911

0

0.0%

93.8 KiB

0.07608154675

0.056193
0.164298

0.0%
93.8KiB

© > Q Y

Togole details

o & ol v b ]
Q(') QQ 0"\ Q"y Q"\' 0'\'

Toggle details
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L_FCC_x 1
L_FM1 x
L_FM2 x
L_FM5_x 0.75
R_FCC_x
R_FM1 =+ i/
RTFM2 0.50 A BEELFE
R_FM5_x
L FCC y
LFMIy 0.25 L FCC_ y
L FM2 y - _
L_FM5_y 0.00
R FCC y '
R_FM1_y R_FCC_y
R_FM2y ~
Lrec . SVM 24453 0.915 %
z
L FM1 2 Coso L FCC_z pAE: :
LFM2z 0 :
L_FM5 2z
R_FCC z :
R_FMZ_Z 4=/
R_FM5_z 100 SVM 194515 0.761
XKKKKK><><}}}}}}}}NINlNlNINININlNl L_FM5_Z
UIHINlI..I"IlUIﬁINILI"Ilull-ill’\llmlull—lll'\llmlu e U N

U =Z=ZUVUEZ=Z=ZVUEZ=Z=ZVEZEZ=ZVEZ=Z==0=FZ==
Ll-lu. THRTH I-I-Iu_Il..|._lu_|l-l-lu_Il..|..||..|..lI-I-Iu_||.|_l|.|_IL.I.-lu_lu_lu_IL.I..I|.|_||.|_||.|_I
—|_l|_ll_lln:n:n:n:—|_l_l_ln:n:n:n:—l—l—l—lﬂfn:ﬂ':ﬂ:
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Training Testing
70% 30%
16800 7200

from sklearn model selection import train test split
X_train, X test,y train,v test = train test split(x,y, test size=0. 3, random state=1)

NTHUIEEM 14
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SVM

Logistic regression
XGBoost

DNN
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#1207 - 0.8 m/s

EEEmInE

B2 B

SVM
Logistic

XGBoost
DNN

= N ERIFRUIR AR

#EAT7ZAEBE TR
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A

SVM a2 EERE

SR AR B2 AR HEE R AR FEE B AR
C=1 C=1 C=100 C=1000
kernel=rbf’ 0.728 kernel=‘rbf’ 0.765 kernel="rbf’ 0.914 kernel="rbf’ 0.988
gamma=‘auto’ gamma=‘scale’ gamma='scale’ gamma='‘scale’

acc_train of svm 1s : 0.9866071428571429

acc_test of svm 1s : 0.98800500505000506

NTHUIEEM 17



solver='liblinear'

max_iter=10

Logistic #82 BlFHZE

AR RS AR S L AR
C=1000 C=1000

0.721 solver='liblinear" 0.838 solver='liblinear' @ 0.915

max_iter=10 max_iter=100

train accuracy for Log Regressin 1s 0.9161309523809524

test accuracy for Log Regressin 1s 0.9150909292999996

B E

solver='liblinear'

solver=‘sag'

Ibfgs

newton-cg

Y A
=)

0.915

0.871

0.896

0.914

NTHUIEEM
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XGBoost #8£ 2R %

HBEE ER 2R SR HEE #5R B2 E] &R
learning_rate=0.1 learning_rate=0.2 learning_rate=0.2 learning_rate=0.2
0.936 0.975 0.997 0.999
max_depth=3 max_depth=3 max_depth=4 max_depth=5

acc_train of XGB 15 : 1.0
acc_test of XGE 1s : 0.9994444444444445

NTHUIEEM 19



DNN %31&

model = keras. Sequential ([
keras. layers. Dense (512, activation= relu’),
keras. layers. Dense (128, activation= relu’),
keras. layers. Dense (64, activation= relu’),
keras. layvers. Dense (64, activation="relu’ ),
keras. lavers. Dense (10, activation=" softmax )

foptimizer: descent algorithm

#loss: objective loss function

model. compile (optimizer="adam ,
loss=" sparse categorical crossentropy ,
metrics=[" accuracy ])

NTHUIEEM 20



R L

epochs=100

batch_size=25

DNN 22 2GR

#5R 2] 45K 28]
epochs=500 epochs=500
0.867 0.983
batch_size=25 batch_size=50

DNN Train accuracy: 0.9998809695243835

DNN Test accuracyv: 0.9994444251060486

0.999

NTHUIEEM
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R

2E EER | FIWEE AR
SVM 0.988 153307
Logistic 0.915 17 A

N v
XGBoost 0.999 17N
DNN 0.999 677

NUIEEM
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A 15T A =

Aok 1 =RIE Ao 1 2ORIE Aok 2520 &

SXIn

1.2~1.3 m/s 14~ 1.6m/s 0.7 ~0.9m/s

train accuracy: 1.0 train_accuracy: 0.9998214285714285 train_accuracy: 1.0
+ - test accuracy: 1.0
test _accuracv: 1.0 test_accuracy: 0.9875 — y
0 1 0 1 0 1
0 3691 0 04 3657 34 0 3691 0
i T =
8 s :
S S S
1 4 0 3509 1 56 3453 1 0 3509
predicted label predicted labe)

|:'-red icted label

NTHUIEEM 25



A B & 177 4 sk

o #RIE1l A w2 MAIAEIRNSHIE
e 0.7 m/s

- AINEMHEBEERED - PEARA

¥E—f 0. 7TEH
datasizl = pd read_ecsv ("GPl 0.7 _marker. csv
datasizl. head()

=y
dataseven? = pd read csv( CP2 0.7 marker. csv
dataseven?. head ()

train_accuracy: 1.8

test accuracy: 1.8

true label

0 1
369l 0
0 3509

p'lredlcted label

NTHUIEEM
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