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Data - Controls, PD HIO|E
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Data - Controls, PD HIO|E




Data - Controls, PD HIO|E

Trajectories

2 100
) AMJ:_ZI—D\» k||k| OIE AMJLBHD AMJRBHD AMLCT
4 Frame Sub Frame X Y Z L = X Y Z X Y z X Y Z
5 mim mim mim mim mim mim mim mim mim mim mim mim mim mim mim
59 -59.6907 1275.143 1366.143 5783682 1269.576 1365544 -74.3492 1111.961 1357.626] 47.48616 1109349 1351.934 -23.1009 1097.458 1240.244
7 60 -59.8781 1272476 1366247 5789148 1266793 1365579 -74.5252 1109.321 1357.607) 47.79973 1106187 1351.955 -23.8533 1094.668 1240.147

0

0

0 -604384 1269.662 1366369 57.13322 1263.986 1365579 -73.8909 1106759 1357416 47.18043 1103206 1351.93 -23.8262 1091.87 1239.986
62 0 -61.0229 1266.837 1366488 56.62731 1261.116 1365584 -74.8793 1103.909 1357.298] 46.05477 1100.857 1351.619 -24.1494 1089.287 1239.877

0 -61.6818 1264.144 136648 56.13927 1258467 1365599 -75.9681 1101.15 1357.255] 45.74035 1098228 1351.579 -25.0401 1086.643 1239.599

0 -62.2243 1261418 136647 5541092 1255823 1365544 -77.3443 1098.266 1357.263] 4523861 1095406 1350.872 -26.1696 1084.018 1239.599

0 -63.1148 1258778 1366438 5469273 1253.069 1365574 -77.8258 1095601 1357.104 44.06237 1092769 1351.318 -27.7373 1081.536 1239.537

-64.009 1256.151 1366447 5370674 1250607 1365604 -78.5226 1093.03 1357.101) 43.60276 1
— 4 295564 1248.065 1365644 -79.7959 1090434 1357.074) 425743 10
I I_I. T3 p181068 1245493 136565] -804927 1087.944 1357.018 41.58703

OH A2k, ZF SO0
(x,y,z) 39 A= &

-67.2 3 r————50.50556 1243.02 1365674 -80.7567 1085.441 1356.596

-854695 1219.329 1364582 3233804 121452 1363947 -99.2602 1056.206 13554168 2294592 1053999 1349969 -48.1569 1042579 1237.639
-87.1828 1216.893 1364.097 3051971 1211903 1363514 -101.014 1053.828 1353193 21.23789 1051.541 1349.7 -49.6442 1040.159 1237435
-88.9813 1214.391 1363636 287804 1209283 1363.041 102995 1051274 1354748y 19.20591 1048953 1349.257 -51.5923 10378 123693

0
0
0
7 170 0 -684149 1245818 1366.384 4931966 1240689 1365.669 -82.2232 1082822 1356.828] 38.7
171 0 -69.5582 1243387 1366.253 4815219 1238.298 1365.569 -83.6853 1080.226 1356.784 38.28871 1077911 1350.698 -33.0404 1066.569 1239.088
: 1172 0 -70.939 1240914 1366.089 46.85505 1235812 1365419 -85.2637 1077718 1356.803] 37.54921 1075245 1350.706 -33.7396 1064.114 1238.752
2 1173 0 -724832 1238421 1365972 4525184 1233377 1365224 -864933 107525 1356.649] 36.21508 1072943 1350.688 -34.7689 1061.789 1238432
2 1174 0 -73.7362 1235941 1365949 4377605 1231076 1365.074 -87.9196 1072817 1356.576] 349017 1070543 1350.588 -36.5315 1059.28 1238.183
22 1175 0 -752333 1233563 1365806 4246381 1228798 1364964 -89.2313 107044 1356447 328494 1068154 1350483 -37.8683 1056.744 1238.187
23 1176 0 -76.7106 1231235 1365677 4097893 1226337 1364.824 -90.5016 1068.095 1356.348) 31.53842 1065947 1350462 -39.9521 1054514 1238.284
24 177 0 -78.3345 1228.896 1365448 39.19457 1223871 1364634 -924163 1065666 1356.345] 29.6373 1063.691 1350.546 -41.2041 1052085 1238.241
2 1178 0 -80166 1226496 1365238 37.44593 1221508 1364439 -03.656 1063.329 1356.181) 28.19607 1061.243 1350492 -43.1923 1049618 1238.041
2 1179 0 -81.9777 1224005 136507 3584364 121927 1364344 -954597 1060.961 1355.981] 26.44993 1058635 135039 -44.8313 1047.231 1237.88
27 1180 0 -83.6834 1221695 1364.894 3423331 1216998 1364187 -97.1288 1058.608 1355.566] 25.02457 1056.304 1350.249 -46.5846 1044.999 1237.696
0
0
0




Exploratory Data Analysis(EDA)
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Exploratory Data Analysis(EDA)
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Exploratory Data Analysis(EDA)
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Exploratory Data Analysis(EDA)
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Exploratory Data Analysis(EDA)
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Exploratory Data Analysis(EDA)
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Exploratory Data Analysis(EDA)
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Exploratory Data Analysis(EDA)
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Data Preprocess
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Data Preprocess

OtHE = HIOIH 22

(128 x 114)—(128 x 3) x 38 : (A2t x =) x OA

Column Normalization

2 OIHS

Training data : 1704
Test data : 721

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

¥ _train_0.csv
X _train_1.csv
X _train_2.csv
X_train_3.csv
X _train_4.csv
X _train_5.csv
X _train_g.csv
X _train_7.csv
¥ _frain_8.csv
X_train_9.csv
X _train_10.csv
X _train_11.csv
X train_12.csv
X _train_13.csv

X_train_14.csv
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Data Preprocess

. 0
xf ¥_train_0.csv

o8 X_train_1.csv . X_t ra | n_ ( n )

B X_train_2.csv
x: X _train_3.csv m n : u I- __I'_ _E_ (0 ~ 3 7)
xf] X _train_4.csv

B X_train_5.csv

«f ¥ _train_6.csv

®f ¥ train_7.csv
®f X train_B8.csv
x| ¥ train_9.csv
«fj X_train_10.csv
®f ¥ train_11.csv
Kl X_train_12.csv

f ¥ train_13.csv
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Data Preprocess

A B C D E F

row_id  seriesid measuremx y z
2 0.0 0 0 000781 -0.5911 0.000171
3 0.1 0 1 0006022 -0.58282 0.000266 . . .
4|02 0 2 0004254 -0.57475 0.000469 . row |d . (Serled |d) (measure)
5 103 0 3 0002507 -0.56686 0.000773 - — —
6 04 0 4 0000784 -055916 0.00117
7 105 0 5 -0.00091 -0.55165 0.001652 . 1. [ =
8 06 0 6 -0.00258 -0.54432 0.002207 - Ser|eS_|d . [IolE-l 5‘&' __ll__ll__ (0~167)
9 |07 0 7 -000422 -0.53717 0.002825
10 0.8 0 8 -0.00582 -0.53018 0.003495
109 0 9 -0.00739 -0.52335 0.004203 . 1k O 119)
12 |0.10 0 10 -0.00892 -0.51668 0.004937 - measure . k jl—l- T I ( ~
13 /011 0 11 -001041 -0.51014 0.005686
14 012 0 12 -001186 -0.50372 0.006435
15 (013 0 13 -001326 -0.49742 0.007171
16 |0_14 0 14 -0.01461 -049122 0.007883
17 1015 0 15 -0.01592 -0.4851 0.008555
18 (016 0 16 -0.01717 -0.47904 0.009176
19 (017 0 17 -001836 -0.47303 0.009732
20 (018 0 18 -0.01949 -046704 0.010211
21 (019 0 19 -0.02055 -046105 0.010599
22 |0.20 0 20 -002155 -0.45505 0.010887
23 021 0 21 -002246 -0.44901 0.011062
24 022 0 22 -00233 -04429 0011115
25 (023 0 23 -002405 -043672 0011038
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Data Preprocess

row_id
0.0
01
02
03
04
0.5
06
07
0.8
09
010
0_11
012
013
014
015
0_16
017
0_18
019

22 10_20

0_21

24 |0_22

0_23

series_id  measuremx

[ R - R - T - B e T - N - N N - T - N - R - Y -

[N e B - TR - T - RO e [ - N - N i Y -

0

1
2
3

.

0.00781
0.006022
0.004254
0.002507
0.000784
-0.00091
-0.00258
-0.00422
-0.00582
-0.00738
-0.00892
-0.01041
-0.01186
-0.01326

-0.01592
-0.01717
-0.01836
-0.01949
-0.02055
-0.02155
-0.02246

-0.0233
-0.02405

y

-0.5911
-0.58282
-0.57475
-0.56686
-0.55916
-0.55165
-0.54432
-0.53717
-0.53018
-0.52335
-0.51668
-0.51014
-0.50372
-0.49742

-0.47904
-0.47303
-0.46704
-0.46105
-0.45505
-0.44901

-0.4429
-0.43672

0.000171
0.000266
0.000469
0.000773

0.00117
0.001652
0.002207
0.002825
0.003495
0.004203
0.004937
0.005686
0.006435
0.007171
0.007883

0.009176
0.009732
0.010211
0.010599
0.010887
0.011062
0.011115
0.011038

row_id : (seried id) (measure)

(L

series_id

>—

measure .

2t 222 (0~119)

0il)

I0IH & 212 (0~167)

Train_X_ 49| row _id 0_129] 90|

AT OFHO| ORI &= K19
128 TH HIOIE
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Data Preprocess

A B C
series_id group_id surface

2 0 3 3 . . -~
3 i 2 2 m serles_ld : HIOIH 5'\'()%' %I) =
4 2 1 1
5 3 1 1
: ¢z = group_id : FOG &
: ° ; - = 1:F(H¥8S3A)
10 8 1 1 -
9 2 2 = 2 : NF (E‘c’;‘i%jad 0|"E”
2 10 2 2
3 11 2 2 = 3:CON (H4h
14 12 1 1
5 13 1 1 ]
ol w2 2 = surface : group_id2t &3
7 15 2 2
18 16 1 1
19 17 2 2
20 18 1 1
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Method

F|0|

1. ZFIFHE = LSTM based Classifier
2t Classifierll LHol X Train Score &34

Train ScoreE weight= Al2610{ Test datalll HE

- S

Weight0l ThresholdE &= &0l0{ |5 accuracy Hit



Method - 1.

2t
=

OFHE 2 LSTM based Classifier

==

e e

Train
Data

RFRM

(170 X 128 X 3)

Input
y

o

Dense

v

Soft max

v
Output

RFIN

(170 x 128 x 3)

Input
v

cr

Dense

v

Soft max

v
Output

LHEE

(170 x 128 x 3)

Input
y

o

Dense

v

Soft max

v
Output
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Method - 2. Z Classifierlil LHoll M Train Score £3

A N N

Train RFRM RFIN LHEE
eI (170 x 128 x 3) (170 x 128 x 3) (170 x 128 x 3)
Input Input Input
Dense Dense co o Dense
v v v
Soft max Soft max Soft max
v v v
Output Output Output

0.6595 | 0.7529) 0.9059
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Method - 3. Train ScoreE weight2 AF2610{ Test datalil H

Test
Data

RFRM
(128 x 3)

Input
y

crm

Dense

v

Soft max

v
Output

1

RFIN LHEE
(128 x 3) (128 x 3)
Input Input
s D
Dense Dense
v v
Soft max Soft max
v v
Output Output
3 0.7529 0.9059 E
42‘%*
5.7878 8.8882 0.7529
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Method - 4. Weight#l Threshold

L

A=
o

ot0! X3 accuracy Al

Test
Data

RFRM
(128 x 3)

Input
y

crm

Dense

v

Soft max

v
Output

RFIN LHEE
(128 x 3) (128 x 3)
Input Input
s D
Dense PP Dense
v v
Soft max Soft max
v v
Output Output
5 3 0.7529 0.9059 E
42‘%*
2.1819 8.8882 0.7529
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Result

Accuracy

0.8

0.78 |

0.76

0.74 |

0.72}

©
~

0.68 -

0.66 -

0.64

0.62 |

0.6

Threshold : 0.75

0.65 0.7 0.75 0.8 0.85 0.9

Threshold

&K

1

9

2 3
H= 24

NF :

2

CON: 3
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Result

Accuracy

0.8

0.78 |

0.76

0.74 |

0.72}

e
-4

0.68 -

0.66 -

0.64

0.62 |

0.6
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Result
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Result
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Exploratory Data Analysis(EDA)
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Exploratory Data Analysis(EDA)
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Limitation

= HIOIE quantity 8%
= I OFAE 20112 2 E 0l=0li0F obJ| M= 0l 2CHSE 280l HI0IH =& 0l ({E L.
= HIOIE quality 85
- =g =20 O 2o 282010 BEXFH A E = ULE
= 28l 3 HE0| 69M= 1R =2 H0[J] IHE0 ==HoIX] I

A20oH| HELt.
= |mbalanced HI0|E

= S AMSNME PD: 4244 (FW : 22274, BW : 202H) Controls : 1324 (FW : 6674,
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Limitation

- HIOIH quality 2= [GIOIE X0l E42 & Ag]
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Limitation

= HIOIE quantity BX
. METIHOHE 201D ZIE 0ISH0k 5171 IS0 SIH3t 20| HIOIE 20| 0L,



Limitation

= HIOIE quantity BX
- SHEIPIOEAHE 2012 2E 01SolioF ot 7] IHZ 0| BFCHSE 20| HIOIE =& 01 HELL.

m Data arg u mentatIOn [ Um, Terry T., et al. "Data augmentation of wearable sensor data for parkinson’s disease J

monitoring using convolutional neural networks.” Proceedings of the 19th ACM
0 " ==
= EZ(Noise) =I5

ok

international conference on multimodal interaction. 2017.

= Scaling : magnitude Hg}
= Magnitude Warping
= Time Warping

= Generative Adverserial Network(GAN)
= UHIK™OZ MM HIOIEH= 10004 Ol B2



Limitation

= Imbalanced HI0IH
= HASWME PD: 4240 (FW : 2224, BW : 202JH) Controls : 1324 (FW : 661,
BW : 66JH)E AI20tE =0 Control = HIOIEIC] HIE0] %L}

« B HO0IHS PD2FY BH T =TI 0.76260] ELI.



Limitation

Imbalanced HI0IE
= HASWME PD: 4240 (FW : 2224, BW : 202JH) Controls : 1324 (FW : 661,
BW : 66JH)E AI20tE =0 Control = HIOIEIC] HIE0] %L}

« B HO0IHS PD2FY BH T =TI 0.76260] ELI.

Up-sampling, Down-sampling

Cost-sensitive learning

Algorithm Over Sampling

= Synthetic Minority Over-sampling Technique(SMOTE)
= Adaptive Synthetic Sampling(ADASYN)



Thank you for
attention
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