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12:20 ~ 12:30

ol O] Ef ErAY

13:30 ~ 13:40

12.15 (&)

13:40 ~ 14:00
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14:00 ~ 15:30

Clustering £I¥, Elbow method 2 K%} &

F El

15:30 ~ 16:30

09:00 ~ 10:30

oA

10:30 ~ 12:30

12.16 (3

13:30 ~ 15:00

| 7|= X}& XY

15:00 ~ 15:10

15:10 ~ 18:00
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1. 2X| d2| - UN SDG Goal 3 Target 4
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By 2030, reduce by one third premature mortality from non-communicable diseases through prevention and treatment and promote mental health and well-

being
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Aogl= 717] 0l&

H =2
=TT

activity = AFEHO] =3

HlO[E

&2t (STANDING, WALKING, SITTING S)

7t = Al(accelerometer)-Xt0| 2A A Z(gyroscope) S2| AT A ==
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3. HIO|E] B4 - §|o|E| F2f

1 tBodyAcc / tGravityAcc / tBodyAccjerk / tBodyGyro / tBodyGyroJjerk

XYZZ | SH E(mean, std )

, tBodyAccMag / tGravityAccMag / tBodyAccjerkMag / tBodyGyroMag

E A 2K mean, std S)

3 fBodyAcc / fBodyAccjerk / fBodyGyro

XYZ% | A Z¥(mean, std §) / bandsEnergy

4, fBodyAccMag / fBodyBodyAccjerkMag / fBodyBodyGyroMag / fBodyBodyGyrojerkMag

E 4 2K mean, std S)

angle.tBody / angle.XYZ

GravityMean
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3. HIO|E| &4

df _head(10)

- HIOIH T A2

rm activity tBodyAcc.meanX tBodyAccmeanY tBodyAcc.mean.Z

0 7 STANDING
1 11 STANDING
2 14 STANDING
3 15 STANDING
4 20 STANDING
5 21 STANDING
6 22 STANDING
7 24 STANDING
8 31 SITTING

SITTING

10 rows x 563 columns

'rn', 'activity' =

'rn’ = QIEIAA

- —1—

Activity = Target

0.2790
0.2770
0.2770
0.2980
0.2760
0.2780
0.2770
0.2790
0.2220

-0.0417

E AH

-0.0196

-0.0127

-0.0147

0.0271

-0.0170

-0.0143

-0.0180

-0.0177

0.0341

0.1750

-0.1100

-0.1030

-0.1070

-0.0617

-0.1110

-0.1080

-0.1070

-0.1090

-0.1240

0.0256

tBodyAcc.std.X
-0.997
-0.995
-0.999
-0.989
-0.998
-0.998
-0.998
-0.998
-0.815

-0.758

tBodyAcc.std.Y
-0.967
-0.973
-0.991
-0.817
-0.991
-0.994
-0.990
-0.987
-0.749

-0.587

254 gls

Z2=A[0f] Tk A 2| X

BTV & F N

tBodyAcc.std.Z tBodyAcc.mad X tBodyAcc.madyY fBody
-0.983 -0.997 -0.966
-0.985 -0.996 -0.974
-0.993 -0.999 -0.991
-0.902 -0.989 -0.794
-0.998 -0.998 -0.989
-0.996 -0.998 -0.994
-0.997 -0.998 -0.990
-0.991 -0.999 -0.987
-0.572 -0.879 -0.777
-0.439 -0.774 -0.555

HIOlE Ew=}ot ojo| 2=

-+ CIO|E =7} -11} 1 AtO
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5, score=
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Distortion Score Elbow for KMeans Clustering
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0.2
tBodyAcc.mean.X

0.0

20 3= O[0]X|

K-Means Clustering (No Dimensionality Reduction)
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- xp@lo] Th40f 2

L

Execution Time Comparison Clustering Performance Comparison Execution Time Comparison Clustering Performance Comparison

286525 Metric 283975

=o= Homogeneity
Silhouette

=4~ ARI

~s= Completeness

Metric
=#= Homogeneity
Silhouette
=-a= ARI

S

Time (seconds)
Time (seconds)

04155

0.2109 0.19255 RS 0.23025 0.20285

01235
0.0811s 00530

2 00 004 0.0+— T T
Original {561) PCA-100 PCASD v Original (561) PCA-100 PCAS0 ¥ Original (561) ~ PCA-10 PCA-B PCA-G 3 PCA2 Original {561) PCA-10 PCAS PCAG
Condition Condition Condition Condition

zo|=Ct,
K| E0| X}0|= O|0|3}X| Bt
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PCA 2D Projection (Features Only)

Colored by True Activity Labels PCA 2D Projection (Features Only)
ARI Score: 0.3288 Colored by K-Means Clusters (k=2)

o
@
K-Means Cluster

True Activity Label
(=]
Y

t-SNE 2D Projection
t-SNE 2D Projection Colored by K-Means Clusters (k=2)
Colored by True Activity Labels (Total 6 Activities) ARI Score: 0.3328

True Activity Label
K-Means Cluster




=2 A| OO & 2f H| W (K=4)

jection (Features Onily
Colored by True Activity Labels PCA 2D Projection (Features Only)
ARI Score: 0.2984 Colored by K-Means Clusters (k=4)
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K-Means Cluster

t-SNE 2D Projection
t-SNE 2D Projection Colored by K-Means Clusters (k=4)
Colored by True Activity Labels (Total 6 Activities) ARI Score: 0.5453

. F.

True Activity Label
K-Means Cluster




2 A| Ol O] & 2} H| 1l (K=6)

PCA 2D Projection (Features Only)
PCA 2D Projection (Features Only) Colored by K-Means Clusters (k=6)
Colored by True Activity Labels (Total 6 Activities) ARI Score: 0.2712

w
K-Means Cluster

¥}

True Activity Label

t-SNE 2D Projection
t-SNE 2D Projection Colored by K-Means Clusters (k=6)
Colored by True Activity Labels (Total 6 Activities) ARI Score: 0.6126
—3

,
w
K-Means Cluster

True Activity Label
)




5. B2 F7I - X|&2| 2|0

Inertia

=
+8 Zon, FYAH 471 BOIL4E ORI

ox!
0%t

Completeness

- Z&220|=0 £5t= 2= HIO|H 7t 22 S AHO|
2 RU=XZE Bt

-« 1 5ILtQ| S| A7} 5tLte| S| AE of 2k E )

- 0> otLte| SaiAVE O S HAEO 24t

. BYAEHO 27 HE4E FOIKE B

Homogeneity
- 4 22T B0 S(EE 2 L) Zelcts 8
- 1> 2ESY2EIHY SoHA EY

. 0 2EAH oo 2aEATtFIHY

V_measure

« homogeneity2t completeness2| =3} H#

SHAHE =0tHEME SAI0 A7 & 20] /lE71
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5. B2 F7I - X|&2| 2|0

Adjusted Rand Index (ARI)

10 7tntE =85 =

Silhouette
ZF OOl 7t Rtale| 2

101 7bitE =5 £

Adjusted Mutual Information (AMI)
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5. 2 HIt- X &E 24 (K& F4 x)

k inertia

2

3 77062.489233

4 69728.589007

) 66150.017443

6 63732.067058
K=4

e AR, V-measure, AMI & T2

o K=4Y Ij GO|H 7Io| = &M
=

. 2N SHEIHEOIX

=TT

homogeneity

0.406291

0.593987

0.575360

0.583456

2l & (Homogeneity)O| =
K=60|Lt Et=ot k=2 T}, SH X o

HIIX| 772

completeness

0.993985

0.730459

0.787508

0.659479

v_measure

0.553490

0.677193

0.614554

0.601545

ARI

0.338558

0.548489

0.473725

0.467087

AMI

0.553240

0.676763

0.613913

0.600744

silhouette

0.477162

0.327017

0.190173

0.175676
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5. BE ™I — Tz A2t}

K-Means Performance Metrics vs Number of Clusters (k)

Inertia
200000

175000

150000

125000

100000

75000

k

V-measure

k

Silhouette Score

Homogeneity

/_/‘_\—ﬁ— — o

P

k
Adjusted Rand Index (ARI)

Completeness

k
Adjusted Mutual Info (AMI)

Made with GRMINA




5, B ™7} - X|E &M (PCA - 10dim)

K=4
. AlF|
. AlF|

[ ] —l—El

~
o

=1
=)

inertia

37787.611280

30481.176099

27059.203091

24748.931986

CH

=]
=
[S)

i
7

lo| UKz 2 l_|-E|-LHE ARl H+7}0.542 7% =4
St A2, QAL S (97| /M7))2 B

otA 671 2 M==ts PE AEL aiof Mz2etel lEHe 2 F& A0 SAXHLZ /HE A=

=

Ole7l 2 A

homogeneity

0.406955

0.592726

0.576206

0.583364

I

completeness

0.993985

0.732476

0.786185

0.660123

\'

_measure

0.553490

0.675885

0.615316

0.600753

ARI

0.339161

0.547271

0.475416

0.466622

AMI

0.522740

0.675453

0.614676

0.599952

silhouette

0.602920

0.449976

0.328025

0.315687

Made with GRVINA




— —
- 2= A|Zt3}t [ PCA
K-Means Performance Metrics vs k (PCA dim = 10)

inertia homogeneity completeness

o
@
S

homogeneity
completeness

o
2]

V_measure
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©
g
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silhouette
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5. 3% ™I} - X|7 &4 (--SNE)

k inertia homogeneity completeness V_measure ARI AMI silhouette
2 1.000000 0.557089 0.668305
3 163958.65625 0.554643 0.962499 0.703748 0.488767 0.702684 0.597231
4 107360.71875 0.598903 0.797800 0.684190 0.538671 0.682654 0.508167
5 7724115625 0.588597 0.654300 0.619712 0.469439 0.617435 0.491534
6 66746.40625 0.609317 0.479050 0.606275

K=14

o 2N EE267HXT, HIOH =4 Zut47i 2 2 73S W XY =2 LXE(ARI17)E 2

o k=622 BHSIH TG 7t G O|= StLte| AF(0l: 27))=2 94Xz 02 D522 WOz WY 2 77 2

=
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5. B "7t - Oej= A|Zt3}/t- SNE

K-Means Performance Metrics vs k (t-SNE embedding, 2D)

inertia homogeneity completeness

200000

175000

inertia

150000

homogeneity

125000
100000

75000

35 40 45 . . 1 35 4.0 45 1 2 35 40 45
Number of clusters (k) Number of clusters (k) Number of clusters (k)

v_measure ARI AMI

g
@
@
o
E\
>

35 40 45 L 55 A K 35 40 45 1 . 35 40 45
Number of clusters (k) MNumber of clusters (k) Number of clusters (k)

silhouette

silhouette

35 4.0 45
Number of clusters (k)




5. B ™I — fit A|ZFH|

Data Type
0 Raw Features
1 PCA (10-dim)
2 PCA (50-dim)
3 PCA (100-dim)

fit 50| X1l

A= HIO[E 2| fit A|ZHO| 7tE 22 23

Total Fit Time (sec)
7.665676
0.355113
0.441870

0.562406

Average Time per Fit (sec)

0.153314

0.007102

0.008837

0.011248

Made with GRVINA
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He|

g2

LAYING (&571)
SITTING (27])
STANDING (7))
WALKING (Z7])

WALKING_DOWNSTAIRS (ATt L}
2{7}21)

WALKING_UPSTAIRS (ATt 217}
21)

M HEE (Accuracy)
Macro Avg

Weighted Avg

- Random Forest

dus
(Precision)

1.0000
0.9593
0.9485
0.9754

0.9485

0.9444

0.9640
0.9627

0.9640

=
(Recall)

1.0000
0.9440
0.9627
0.9835

0.9388

0.9444

0.9640
0.9622

0.9640

F1-8== (F1-
Score)

1.0000
0.9516

0.9556
0.9794

0.9436

0.9444

0.9640
0.9624

0.9640

x|@d
(Support)

136
125
134
121

98

108

722

722

e ots LS

Random Forest= K-Means2} & 2|
X etg L2150 &3

96% H=te

s ysER

0%t

L=
o =

rlo

K-Means2t Z¢tot| 28 7154
=2 Mzt £ 71X 03
K-Means & 21} H| 5“’4 z8st 7tsd
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6. Hlj ==

Introducing Move Al 1.0.0






