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BURIN WIRANURAK : PREDICTIVE MODEL BASED ON ACTIVITY BY USING IOT
ADVISOR : ASSOC.PROF.DR.ANNOP MONSAKUL, 90 PP.

In this time, there are million patients got sick from “Office Syndrome”
which resulted from wrong gestures during working alike sit, stand, walk etc.

In this research, we will utilize lIoT technology in order to create the model
to identify activities from user. Hence, the model from this research will help to
develop technology of loT (Internet of Thing) in the future.

The methodology is that we will collect the four activities data which are
sit, stand, walk and recumbent from the loT equipment then save into the database.
After that we input the data into a model development which will identify the
activity pattern based on Feed Forward Neural Network.

We found the result is highly strong accuracy for activity prediction. Besides,
it has more opportunities to improve loT equipment in future for collecting more
data that would help to develop predictive model by using this research as a
guidance. Last but not least, we also found that the environment like temperature

during collecting data directly affects to the output.
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Site Temperature (C)
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15:23:23:317 [main] [INFO ] org.hibernate.Version - HHHEBB412: Hibernate ORM core version 5.4.23.Final

15:23:23:556 [main] [INFO ] org.hibernate.annotations.common.Version - HCANNGOBGE1: Hibernate Commons Annotations {5.1.2.Fimal}

15:23:23:712 [main] [INFO ] com.zaxxer.hikari.HikariDataSource - HikariPool-1 - Starting...

15:23:24:626 [main] [INFO ] com.zaxxer.hikari.HikariDataSource - HikariPool-1 - Start completed.

15:23:24:455 [main] [INFO ] org.hibernate.dialect.Dialect - HHHOBO40O: Using dislect: org.hibernate.dialect.PostgreSQL9SDialect

15:23:26:927 [nain] [INFO ] org.hibernate.engine.transaction.jta.platform.internal.JtaPlatformInitiator - HHHOOB490: Using JtaPlatform implementation: [org.hibernate.engine.trans
15:23:26:950 [mnain] [INFO ] org.springframework.orm.jpa.LocalContainerEntityManagerFactoryBean - Initialized JPA EntityManagerFactory for persistence unit ‘default’

15:23:27:331 [main] [INFO ] org.springframework.scheduling.cencurrent,ThreadPoolTaskExecutor - Initializing ExecutorService

15:23:27:348 [main] [INFO ] org.springframework.scheduling.concurrent,ThreadPoolTaskExecutor - Initializing ExecutorService 'asyncExecutor’

15:23:27:518 [main] [WARN ] org.springframework.boot.autoconfigure.orn.jpa.JpaBaseConfiguration$JpalebConfiguration - spring.jpa.open-in-view is enabled by default. Therefore, da
15:23:30:075 [main] [INFO ] org.springframework.boot.web.embedded.tomcat. ToncatWebServer - Tomcat started on port(s): 9698 (http) with context path '/main'

15:23:30:079 [main] [INFO ] org.springframework.data.repositery.config.DeferredRepositoryInitializationlistener - Triggering deferred initialization of Spring Data repositories.
15:23:30:319 [main] [INFD ] org.springframework.data.repository,config.DeferredRepositoryInitializationListener - Spring Data repositories initialized!

15:23:30:335 [main] [INFO ] com.thesis.iot.lotApplication - Started IotApplication in 15.22 seconds (JVH running for 16.963)

15:23:43:092 [http=nio-9898-exec-2] [INFO ) org.apache.catalina.core.ContainerBase.[Toncat].[localhest].[/main] = Initializimg Spring DispatcherServlet 'dispatcherServlet®
15:23:43:893 [http-nio-9098-exec-2] [INFO ] org.springframework.web.servlet.DispatcherServiet - Initializing Servlet ‘dispatcherServlet'

15:23:43:0894 [http-nio-9098-exec-2] [INFO ] org.springframework.web.servlet.DispatcherServiet - Completed initialization in 1 ms

Hibernate: SELECT COALESCE (MAX(VAL_SET), 6) FROM T_ACTION_SIT

Hibernate: select sitactionB_.id as id1_2_8_, sitaction8_.val_accel_aix_x as val_acce2_2_8_, sitactionf_.val_accel_aix_y as val_acce3_2_8_, sitactionf_.val_accel_aix_z as val_acc
Hibernate: insert inte t_action_sit (val_accel_aix_x, val_accel_aix_y, val_accel_aix_z, dt_create, val_gyro_aix_x, val_gyro_aix_y, val_gyro_aix_z, val_heart_rate, val_set, val_te
Hibernate: select sitaction0_.id as id1.2_0_, sitactiond_.val_accel_aix_x as val_acce2_2_6_, sitactionB_.val_accel_aix_y as val_acce3_2_8_, sitactionB_.val_accel_aix_z as val_acc
Hibernate: insert into t_action_sit (val_accel_aix_x, val_accel_aix_y, val_accel_aix_z, dt_create, val_gyro_aix_x, val_gyro_aix_y, val_gyro_aix_z, val_heart_rate, val_set, val_te
Hibernate: select sitactiond_.id as id1_2_8_, sitactiond_.val_accel_aix_x as val_acce2_2 8_, sitaction_.val_accel_aix_y as val_acce3_2_6_, sitactiond_.val_accel_aix_z as val_acc

Hibernate: insert into t_action_sit (val_accel_aix_x, val_accel_aix_y, val_accel_aix_z, dt_create, val_gyro_aix_x, val_gyro_aix_y, val_gyro_aix_z, val_heart_rate, val_set, val_te
Hibernate: select sitactionf_.id as id1_2_6_, sitaction@_.val_accel_aix_x as val_acce2_2_B_, sitactionB_.val_accel_aix_y as val_acce3_2_©_, sitactionB_.val_accel_aix_z as val_acc
Hibernate: insert into t_action_sit (val_accel_aix_x, val_accel_aix_y, val_accel_aix_z, dt_create, val_gyro_aix_x, val_gyro_aix_y, val_gyro_aix_z, val_heart_rate, val_set, val_te

JUN 3.7 n1sdaveyaanngunsel loT 1€ Server WU Restful API
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< yal_accel_aix x 1) =< val_accel aixy ':I "< yal_accel_aix 2 T3] =< val_gyro_aix.x 1| m<yal_gyro_aixy
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3.3 @1AUTUABUNIATUU

Tua3deil avvihmveasdaemslignasesivinnisauldeunsalll nevigunsnl
Hurgrinsnedunesitndsdayaddsnies InefinsiiudeyavesuwiasAonssutuagly
walun1sdudeyasg? 10 Ui (Second) Tngd1989anaudde (2] Tudssaunssuimineives
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! PN [~ ] a d' v v ! ! PN a = a
#ineq Mldlumainudeyatiu eadimsdsuudadumeietaty mylsmaiAy Wewnianssy
Usstaneonidenivdiulungiy aglinisvdsunlaslunuvesdnvusimesidsundas

o Y o i ) a =g v =¢ a '

nagaLIal dnsInsiuvesilankUsHulUdsulyauanly siulutieamgiivessienie
< v J = o v & gy o o 1% &
Juwiu niudaiiendeyanismasesisviaailaunty dieenuuendeyasenuidy 70:30
(4000  vaya) uawimsasslumalaeliveya 70%  TunsiSeus (Training) Ua78n 30% (1200
doya) szldnisnadeu (Testing) n1sAuuiugwesiuea waelinsiiuteyanldnsavaeu

1 [ |

(Validation) ugneanun lagluinanaginnisidtuazeglugunsuAndidssuumie Feature
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M157 3.1 fegretayanawiinsiuInALaaY

accelX  laccelY accelz gyroX gyroY gyroZ heart temperatu result_star result_slee result_sit result_wal
245.17 75.58 222.73 192.08 88.2 217.22 111024.4 32.34 0 0 1 o]
260.57 42.15 247.4 238.62 84.63 274.72 111403.2 32.43 0 [} 1 4]
114.13 32.82 134.75 239.43 89.68 278.02 111023.3 32.49 0 o] 1 o
349.05 14.02 323.88 272.83 87.62 326.17 111858.7 32.5 0 o] 1 (o]
354.55 13.02 339.92 254.18 88.7 299.82 110563 32.55 0 0 1 o]
353.83 aliLis 335.15 244,63 87.48 297.38 110799.9 32.56 0 o 1 [e]
353.43 10.78 330.73 205.87 87.98 231.48 111259.4 32.58 0 o] 1 0
335.23 10.57 311.93 236.73 90.08 287.88 110730.6 32.64 0 0 1 (0]
355.15 17.25 346.02 265.98 88.12 330.93 110963.6 32.68 0 0 1 o
336.7 15.07 325.42 253.58 83.95 298.62 110724.3 32.77 0 0 1 o]
338.25 17.9 326.33 242.02 87.78 290.97 110838.5 32.88 (o] 0 1 o]
338.97 15.55 333.58 262.53 87.78 326.4 110625.2 32.96 0 1) 1 0
356.7 18.17 351.3 271.25 84.52 326.75 110155.2 33.09 0 0 1 0
357.47 16.73 352.87 274.48 85.68 330.88 109975.7 33.16 0 0 1 ]
357.23 16.52 352.37 279.45 86.62 343.15 110373.7 33.29 0 0 1 o
357.63 15.7 353.1 292.78 85.35 349.77 110577.1 33.4 o] 0 1 (o]
320.5 18.62 308.92 235.4 86.03 279.47 110384.2 33.47 0 0 1 o]
279.2 11.77 270.93 245.62 85.27 277.62 110310.9 33.54 0 [8) 1 0
309.23 14.87 304.42 259.27 86.52 309.33 110635.4 33.61 0 0 1 0
227.03 19.62 226.17 263.77 86.15 318.6 110858.8 33.67 0 0 1 (0]
101.72 14.42 102.13 289 86.18 350.07 110685.1 33.73 0 0 1 o
244.88 15.8 243.68 254.4 85.73 302.33 111009.6 33.77 0 0 1 (0]
358.9 15.07 357.12 287.63 86.25 350.08 111175 33.8 0 0 1 o]
48.12 15.08 49.58 261.8 86.43 320.27 111331.8 33.83 0 o] 1 [e]
89.78 14.63 90.55 282.75 85.33 337.88 111240.1 33.85 0 0 1 o]
161.55 14.77 161.9 288.83 85.78 344.43 111223.1 33.86 0 0 1 ]
71.88 14.55 73.12 291.23 85.4 350.48 111425 33.87 0 0 1 o
304.8 16.12 303.43 266.8 87.12 325.45 111613 33.88 (o] o] 1 (o]

lngen Feature WWanllazdudng FANN Tagdalunatulagldanlunisiideyaitn
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Layer (type) Output Shape Param #
::::::;;::::;:::::::=:::::::::;:::f:;;::==:::::::::::::;;::::::::
dense_1 (Dense) (None, 256) 2304
dense_2 (Dense)  (Nome, & 1028

Total params: 3,404
Trainable params: 3,404
Non-trainable params: 0

(%
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Tnefludmwesnsierveslumatiu luaddeiasinsldidadlulmundousing
SuA1v9Y Feature tag Hidden Layer ’LﬁLﬂuiugﬂLLuusuaa RelLU Function (Rectified Linear
Unit) ilesanmsvianilugiees ReLU thufleaeninsolunisawmameailunmsaulssamn
Deep Learning leogeinida auludsmswaniiothlumaluldineuse fausnasd
Foudeludnuveinisuunds (Tunning)  witaesauwdniietluldnudfunsieuses
Optimizer fdu Adam (Adaptive Moment Estimation) L&z Binary Crossentropy desntu
Layer Output gavingazuanateenunuAvassening 0-1 Suidesnanduiifuldsuuu
NISVNULUUUDY Sigmoid Tnefioanntuanduardrsesmiuinasduluusazionssy Tned
Alrudnlng 1 infigafefinnudululifasdufansaluguuuuiy

i sigmoid - RelU

| R(z) =maz(0, z)

g‘d‘ﬁ 3.12 sUnuuN9¥iaIues Sigmoid ag ReLU
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Transfer data via
Wireless Network
Q
X
Save data into
Database
2240k
5 || ——
Sl
L —4
hdu!;nngm: Database
Model
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AN9197 4.2 sivegnadndeyalu 1 yanautuuladn

357,349,351,351,344,344,345,345,357,35,65,81,80,80,34,91,82,32,81,84,89,104,102,99

maRaImlufiuniaveaunu X ,102,89,90,83,72,86,85,98,95,95,90,79,87,90,96,98,92,99,103,88,94,88,70,78,71,76,76,
69,66,77,83,86,86,82,82,73

23,21,25,14,9,358,8,14,14,29,64,66,43,56,64,116,353,2,19,66,85,123,129,129,214,87,9

meiesmlufuoniseun Y 1,69,34,75,60,127,115,137,99,48,283,264,207,195,145,124,146,38,114,277,349,62,36,5

|0.56.47,44,48,27,38,79,57,42,8
1355,334,341,329,299,264,299,315,350,51,46,70,80,75,79,86,90,89,87,77,81,69,74,78,9
| 8,78,80,73,78,77,82,78,77,85,86,78,99,96,93,92,88,76,80,89,80,102,93,69,75,73,69,67,

185,202,354,355,356,000,01,000,000,000,000,000,000,000,000,000,000,000,000,000,0
|00,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,0
00,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

|263,263,259,257,244,265,266,99,91,91,92,92,94,227,265,266,103,256,95,92,93,95,251,
262,107,99,95,94,100,261,263,267,262,102,93,94,102,99,95,98,261,267,264,258,163,2
66,266,257,264,268,268,268,254,91,91,96,121,94,107,267

112525,112213,112333,112423,112608,112706,112335,112298,112397,112545,11253
|3,112084,111817,111719,111828,111701,111132,111399,111531,111698,111571,1110
04,111254,111316,111355,111191,111221,111416,111529,111671,111250,111311,111
600,111727,111799,111579,111697,111910,112089,112173,111641,111842,112057,11
2217,112026,111799,112187,112280,112319,112006,111957,112265,112380,112609,1
12148,112037,112241,112381,112371,112025

30.62,30.44,30.69,30.62,30.69,30.44,30.81,30.69,30.56,30.62,30.88,30.62,30.50,30.69,
30.50,30.69,30.62,30.56,30.81,30.69,30.69,30.81,30.62,30.62,30.69,30.69,30.94,30.69,
30.75,30.75,30.62,30.88,30.62,30.81,30.81,30.75,30.94,30.56,31.00,30.94,30.62,30.75,
30.81,30.75,30.69,30.88,30.81,30.94,30.81,30.75,31.06,30.81,30.81,30.81,30.94,30.88,
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4.2 NM5Aszsluduvelung

s reiluduvedinnatiu arldAnsaaeuainan Accuracy, Precision, Recall,
F1-Score, wazAn AOC (Area Under <ROC> Curve) lunsifiusngaiinisyindsenenniiiede
WagANgNABIYRIlIAR

Accuracy Ao Aranusdugivestumaildlunisaianinioruisnadnseanun

TnerwnnAnugnisianuaiualndussanalsasdy

Tp+Tn
Accuracy = ——
n

v
a =« 44 a

Tp = AWMvhunenssiuaauduasiiifeduade (hueanase &fiiaTufeas)

£
a 4a o v 1

=

A9vurensatuAtAuduaS et uliase (huiedliase eieTu

T
Ao 11as9)
n = ﬁwuau%’agammL%ﬁﬂﬁﬂ%’ﬁmm

Precision fa ArAugndesveslinanidluiniunenadnsesnun lngA1uinain

Anugnaedludiureusasyindoyaiuamnuduasanaissiy

Tp
Precision = —
Tp+Fp

1 ¥
S o = A

Tp = AWvhuenssiuAanduasiiinnTuase (huieinase dfiinTufesss)

a a o 1 LY & a da X o I a a da = & 1 a
E‘N‘I/I'Vl'TU'WG]NIMGﬁ\‘lﬂUﬂ’Wﬂ?’]ﬂJLﬂUf\]i\‘WlLﬂWUU (MU8I1999 ﬁQWLﬂﬂﬂlUﬂEﬂM’ﬂi\‘i)

Fp

Recall fip uiugwoduaaildluvinnenadwsngneisuaylignieseenin lngruan

nernuliigndesiudnsdignissvesdayaiumanuduasiimsaniu

T
Recall = .=
Tp+Fp
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Fn = Amviugliasaiuaanuduasiinatuese Ginuneinliase 2netuneds)

e

F1 Score fg AR InANUNTDRBNAIINANLRREIIN Precision Way Recall Liein

ANNENLNTAVRNUAA LHBIneUNAsIlUENNTTIALINe$91nA Accuracy Lg9aE19RY?

Precision X Recall

F1Score = 2 x
Precision + Recall

o 6

AOC %38 Area Under <ROC> Curve LTuaA18n3indnuuuniamasyinnisiiasie

° A o | ~e ¥ o YA vy i ~ ~
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Fp
Fn = Afviwglissnuaanuduasinetuase Ghuneiliase 29nedumeas)

AN5199 4.3 N15UIUBNANUBIUSEANSNNUD9 AUC
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15799 4.4 A1N5Y19UVB Accuracy, Precision, Recall, F1-Score ag AUC Tuidtaan1sviiauves Epoch (Wansrneg nalles 3 fuvia)

Epochs
100 500 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
Accuracy 0.751 0.891 0.909 0.89 0.939 0.936 0.953 0.956 0.939 0.944 0.957 0.956
Precision 0.698 0.9 0.914 0.894 0.931 0.935 0.958 0.96 0.944 0.95 0.961 0.96
Recall 0.681 0.876 0.899 0.88 0.931 0.935 0.949 0.948 0.932 0.937 0.954 0.951
F1 0.689 0.888 0.906 0.887 0.935 0.935 0.954 0.954 0.938 0.944 0.957 0.956
AUC 0.893 0.978 0.985 0.979 0.993 0.991 0.996 0.996 0.994 0.993 0.997 0.997
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INMINARDINUITY eINTIRTIRRTIALTetavaslumandauklug
uargneed nganunsaisuangui 4.9 waen13ned 4.4 lneanaaaisiuasiunisuuase
o A Jo = = | dg v o v
Autinstinanuiweisesnin lnenvzuanAnlinisitnisasiaaeulumadiliuasians
Tiiudaauwandislusdazgaeilglunisiseus Epoch) lnsauisauiulainlunaill
anansaviinsseuilaeg19iiegenudde [4] Nlvnsiseusiiad 200 ATS LUBRNAAY
N353 inuenuezvedlunatinuginadanauinauililiavinnnuediely willeviinis
= o a & & Vv | Jo 1o O A oA X
Seuluiludauenunniuagsnumiuladn Adainisyinanuwiug1vedlunaty dauay
AUERU TAEANRINANS19 4.4 Fzuandlifliiudn A1 Accuracy, Precision, Recall, uay AUC
UuilAgagn o ATWINagN 0.957, 0.961, 0.954 Uay 0.997 Mua1AU lUFINITTEUTATI
9,000 lurauzdian uagluriisnsiBeusassi 10,000 uasdauansliiuindednsisoudiiuis
wihlusialu famviltdeesinisanasluniaemnils daunludiuvesan Precision uag Recall 1y
fAdnsNAeutEmsaes  vilinsidendnAlnulianuuwiugiuagyiinisgainen F1-
Score LUpINANALTIRIINNITRALTUTENINsaRIA TR 0.957 Iaedrldlunisinua
wandeyanlylunisnagey (Testing) Anugnaosludiuau 1,200 deya Ineusznaulusae

v ! an IS a & I v v A
NSTRLAYINNBILIUN UBUT Y, B, LAY, Uawia a1 300 Tayalunaaeu lnenveyanlyly
MInTIaaey (Validation) sewinevinnisieuiuasneaeuiuazsilufeyanuazdiuiutoyad

Iglunsiseusvadluimg

15747 4.5 Classification Report M3IAAAILBIUNUNIINTBLANAGBUNTLAT Precision, Recall

ay F1-Score

Precision Recall F1-Score Support

Stand 0.86 0.94 0.9 300

Sleep 0.91 0.79 0.84 300

Sit 0.84 0.9 0.87 300

Walk 0.94 0.91 0.93 300
Accuracy 0.89 1,200
Macro Ave. 0.89 0.89 0.88 1,200
Weighted Avs. 0.89 0.89 0.88 1,200
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NA1597 4.5 ziansbitamaannyiinisasivdeulinamedeyanaaouaziiuil

A1 Precision wag Recall TuudvinveiazdSenuniiu dengewiselliammlnalAesiuainnimiloy
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nounluaariNIsSeug AetunstinaugndedluuiazyinIuasdTeunty asaien Fl-

Score wnuluwFEdseIUn

sU7l 4

Y

=== Classifier model (full training set) ===

LibSVM wrapper, original code by Yasser EL-Manzalawy (= WLSVM)
Time taken to build model: 110.59 seconds

=== Evaluation on test split ===

Time taken to test model on test split: 0.04 seconds

=== Summary ===

Correctly Classified Instances 1027 85.5833
Incorrectly Classified Instances 173 14.4167
Kappa statistic 0.8075

Mean absolute error 0oT2Z53

Root mean squared error 0.2321

Relative absolute error 33.3991 %

Root relative squared error 53.5944 %

Total Number of Instances 1200

=== Detailed Accuracy By Class ===

%
%

TP Rate FP Rate Precision Recall F-Measure MCC

0.929 0.105 0.753 0.929 0.832
0.691 0.021 0.814 0.691 0.787
0.819 0.050 0.844 0.819 0.831
0.977 0.017 0.952 0.977 0.964
Weighted Avg. 0.856 0.04% 0.865 0.856 0.854

0.
0.742
0.
0
0

773

777

.952
.812

ROC Area

(= === 1

977

.963
. 967
-997
.976

PRC Area

937
.920
.931
.982
.943

(== = =1

Y

Class
sit
Sleep
Stand
Walk

U7 4.10 Classification Report N5ANAAZILEIUIUNIINTBLANARBUKIU SVM Ul WEKA

=== Evaluation on test split ===

Time taken to test model on test split: 0 seconds

=== Summary ===

Correctly Classified Instances 1062 88.5
Incorrectly Classified Instances 138 11.5
Kappa statistic 0.8466

Mean absolute error 0.08685

Root mean squared error 0.2168

Relative absolute error 18.2528 %

Root relative sguared error 50.5307 %

Total Number of Instances 1200

=== Detailed Rccuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure MCC

0.926 0.063 0.836 0.926 0.879
0.79%0 0.037 0.871 0.790 0.829
0.862 0.03¢9 0.880 0.862 0.871
0.957 0.014 0.957 0.957 0.957
Weighted Avg. 0.885 0.03% 0.886 0.885 0.884

WEKA

0.

0
0.
0
0

836

179

829

-942
.847

ROC Area
.974
.971
.962
.998
2976

(== = =]

208

.994
5933

PRC Area Class
0.904
0.927
0.
0
0

Sit
Sleep
Stand
wWalk

.11 Classification Report mammmua’%mwmn%’aaﬂammaawhu NaiveBayes Uu
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dlevinsieveyanldnululieagunisviiugue diuldsunsu WEKA Tagldluina
TugUiuuves SVM (Support Vector Machine) wag NaiveBayers 3IN015MARBIUUNUTIAN

o & I o A A A A A !
QQWNLLNUSWUUQQELUigﬂUV]QQ LOLUDLNEUANN F-Measure #139ABAT F1-Score WU IﬂJLﬂa

'
A

INNUITEA5199 4.6 TuilanigavFeriguwiniue leiiguiugui 4.10 uaygun 4.11

ANS197 4.6 N1sUSeULiBUA F1-Score Tunsazliing

FFENN SVM Naive Bayers

F1-Score
0.88 0.85 0.88

Weighted Avg
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5.1 doaguvasnuide

Mnsansnaaedluund 4 agnuindlevhnsiieuifisuiulinadug Tudeyaiild
nsBeuiuaznaaey dauuiudlussiudianalndiAestusn silfdiuindeyadiiuld
TulinasnaiuivssavsamAinudly Seldfimslilnnadnguuuudniusuiioudiuba
tufio Random Forest 6?;\1LﬁuEULLUUMﬁ\ﬂugﬂLLUU%ﬂ Decision Tree logHan13vi91uves

sunvuiidinngannidevinisaassiulusunsy WEKA lng#iilen F1-Score ag#t 0.972

=== Classifier model (full training set) ===

RandomForest

Bagging with 100 iterations and base learner

weka.classifiers.trees.RandomTree -K 0 -M 1.0 -V 0.001 -5 1 -do-not-check-capabilities
Time taken to build model: 0.99 seconds

=== Evaluation on test split ===

Time taken to test model on test split: 0.04 seconds

=== Summary ===

Correctly Classified Instances 1166 97.1667 %
Incorrectly Classified Instances 34 2.8333 %
Kappa statistic 0.9622

Mean absolute error 0.0245

RoOT mean sguared error 0.0972

Relative absolute error 6.5219 %

Root relative squared error 22.4389 %

Total Number of Instances 1200

=== Detailed Accuracy By Class ===

TP Rate FP Rate ision Recall F-Measure MCC ROC Area PRC Area Class

0.961 0.007 0.961 0.971 0.961 0.999 0.997 sit

0.9%0 0.012 0.990 0.976 0.969 0.999 0.998 Sleep

0.95¢6 0.012 0.956 0.9&0 0.94¢6 0.998 0.996 Stand

0.980 0.007 0.980 0.980 0.973 1.000 0.999 Walk
Weighted Avg. 0.972 0.00% 0.972 0.872 0.962 0.999 0.997

5U7 5.1 Classification Report mim&msLua%muwmﬂ%;gawmaaumu Random Forest uu

WEKA

LLm'Lﬁam%‘uLﬂzrumﬂmsﬁwmué’u%wudﬁaaﬂaﬁwasmﬁu ﬂé’uiaigﬂﬁwlﬂisﬂu
Tuwauidndnisldadnluudy 91n3U 5.1 asluguuuunsinauwes Random Forest ol
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LARINN15NAADINEITEIN AdukaRliiuIAuwiug N sEusveslunaiu
fapatinisiasunlasluszaundalidfeunnidn vilvnandisiuinlumaddsanusaseulase
Jdlainsiseusiiufundunviinisseusiilamai 10000 epochs U 20000 wag 50000

epochs

M1504% 5.1 Classification Report n1saiaaziudseuniatndeyanaaeulaelinisiseusy

20000 epochs

Precision Recall F1-Score Support

Stand 0.94 0.93 0.93 300

Sleep 0.91 0.83 0.87 300

Sit 0.83 0.95 0.89 300

Walk 0.96 0.9 0.93 300
Accuracy 0.9 1,200
Macro Avs. 0.91 0.9 0.9 1,200
Weighted Avs. 0.91 0.9 0.9 1,200

15799 5.2 Classification Report n1saaaziudienunanteyanageulaglinisiseusi

50000 epochs

Precision Recall F1-Score Support

Stand 0.89 0.93 0.91 300

Sleep 0.97 0.93 0.95 300

Sit 0.93 0.95 0.94 300

Walk 0.94 0.92 0.93 300
Accuracy 0.93 1,200
Macro Ave. 0.94 0.93 0.93 1,200
Weighted Avs. 0.94 0.93 0.93 1,200
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5U 1.3 3UuUUN59191ur049 Gyroscope Sensor [16]
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10 sigmoid " RelLU

R(z) =max(0, z)

1.9 ESP 32 GPS NEO-6M SMA LORA 32 18650 fiilldidumes GPS Wanlusuesa [22]
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#include <Wire.h>

#include <WiFi.h>

#include <HTTPClient.h>

#include "MAX30105.h"

#include "heartRate.h"

#define WIFI_STA NAME "home_2g 001"

#define WIFI_STA PASS "023816542"

//For Home Wifi

const char* serverStand = "http://192.168.1.113:9090/main/action/stand";
const char* serverSleep = "http://192.168.1.113:9090/main/action/sleep";
const char* serverSit = "http://192.168.1.113:9090/main/action/sit";
const char* serverSitUp = "http://192.168.1.113:9090/main/action/situp";
const char* serverRun = "http://192.168.1.113:9090/main/action/run";
const char* serverWalk = "http://192.168.1.113:9090/main/action/walk";
const char® serverPushUp = "http://192.168.1.113:9090/main/action/pushup”;
// START MPU

const uint8 t MPU_addr=0x68;

intl6_t AcX,AcY,AcZ,Tmp,GyX,GyY,GyZ;

int minVal=265;

int maxVal=402;

double ac_x;

double ac y;

double ac_z;

double gy Xx;

double gy v;

double gy z;

// END MPU

HTTPClient http;

// HEART SESNSOR

const byte RATE SIZE = 4; //Increase this for more averaging. 4 is good.
byte rates[RATE_SIZE]; //Array of heart rates
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byte rateSpot = 0,

long lastBeat = 0; //Time at which the last beat occurred
float beatsPerMinute;

int beatAvg;

MAX30105 particleSensor;

n,

String heartRate = "
String tempRate = "
String accelX ="

n,

String accelY = ",

n,

String accelZ = "

String gyroX ="

i,

String gyroY ="
String gyroZ ="
int timeTriggerCount = 0;
void setup() {
// WIRE SETUP
Wire.begin();
Wire.beginTransmission(MPU_addr);
Wire.write(0x6B);
Wire.write(0);
Wire.endTransmission(true);
Serial.begin(9600);
// HEART SETUP
Serial.printin("Start Heart Sensor");
if (particleSensor.begin(Wire, 12C_SPEED FAST)) //Use default 12C port, 400kHz
speed
{
Serial.println("MAX30105 was not found. Please check wiring/power. ");
while (1);
}

particleSensor.setup(); //Configure sensor with default settings



particleSensor.setPulseAmplitudeRed(0x0A); //Turn Red LED to

sensor is running
particleSensor.setPulseAmplitudeGreen(0); //Turn off Green LED
Serial.printin("End Heart Sensor");
// WIFI SETUP
Serial.printin("Start Wifi Setting");
WiFi.mode(WIFI_STA);
WiFi.begin(WIFI_STA NAME, WIFI_STA_PASS);
while (WiFi.status() = WL _CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.println("WiFi connected");
Serial.printin("IP address: ");
Serial.printin(WiFi.locallP()),
Serial.println("End Wifi Setting");
}
void loop() {
Wire.beginTransmission(MPU_addr);
Wire.write(Ox3B); // starting with register 0x3B (ACCEL_XOUT H)

Wire.endTransmission(false);

70

low to indicate

Wire.requestFrom(MPU_addr,14,true); // request a total of 14 registers
AcX=Wire.read()<<8|Wire.read(); // 0x3B (ACCEL_XOUT H) & 0x3C (ACCEL_XOUT L)
AcY=Wire.read()<<8|Wire.read(); // 0x3D (ACCEL_YOUT H) & 0x3E (ACCEL_YOUT L)
AcZ=Wire.read()<<8|Wire.read(); // Ox3F (ACCEL_ZOUT H) & 0x40 (ACCEL_ZOUT L)
GyX=Wire.read()<<8|Wire.read(); // 0x43 (GYRO XOUT H) & 0x44 (GYRO_XOUT L)
GyY=Wire.read()<<8|Wire.read(); // 0x45 (GYRO_YOUT H) & 0x46 (GYRO YOUT L)
GyZ=Wire.read()<<8|Wire.read(); // 0x47 (GYRO_ZOUT H) & 0x48 (GYRO_ZOUT L)

int XAng = map(AcX,minVal,maxVal,-90,90);
int yAng = map(AcY,minVal,maxVal,-90,90);
int zZAng = map(AcZ,minVal,maxVal,-90,90);
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int gxAng = map(GyX,minVal,maxVal,-90,90);
int gyAng = map(GyY,minVal,maxVal,-90,90);
int gzAng = map(GyZ,minVal,maxVal,-90,90);
ac_x= RAD_TO DEG * (atan2(-yAng, -zAng)+P);
ac_y= RAD _TO DEG * (atan2(-xAng, -zAng)+Pl);
ac_z= RAD_TO DEG * (atan2(-yAng, -xAng)+PI);
gy x= RAD_TO DEG * (atan2(-gyAng, -gzAng)+PI);
gy _y= RAD_TO DEG * (atan2(-gxAng, -gzAng)+PI);
gy z= RAD TO DEG * (atan2(-gyAng, -gxAng)+P);
//================-===== HEART RATE in IR Value
long rawValuelr = particleSensor.getIR();
float temperature = particleSensor.readTemperature();
if(timeTriggerCount >=601
String httpRequestData = "{\"heartRate\"\"" + heartRate + "\"\"temperature\"\"" +
tempRate
+ "\"\"acce(X\"\"" + accelX + "\"\"accelY\"\"" + accelY
+ "\"\"'accelZ\"\"" + accelZ + "\"\"gyroX\"\"" + gyroX
+ "\"\'gyroY\"\"" + gyroY + "\"\"gyroZ\"\"" + gyroZ + "\"}";
Serial.printin(httpRequestData);
http.begin(serverSit);
http.addHeader("Content-Type", "application/json")
int httpResponseCode = http.POST(httpRequestData);
resetValue();
Jelse{
accelX = appendSpeedString(timeTriggerCount,accelX,ac_x);
accelY = appendSpeedString(timeTriggerCount,accelY,ac_vy);
accelZ = appendSpeedString(timeTriggerCount,accelZ,ac_z);
gyroX = appendSpeedstring(timeTriggerCount,gyroX,gy X);
gyroY = appendSpeedString(timeTriggerCount,gyroY,gy y);
gyroZ = appendSpeedString(timeTriggerCount,gyroZ,gy z);
heartRate = appendHeartString(timeTriggerCount,heartRate,rawValuelr),
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tempRate = appendTemperatureString(timeTriggerCount,tempRate,temperature);
timeTriggerCount++;
}
}
String appendSpeedString(int counter , String originalVal, int16 t appendVal){
iflcounter == 0){
originalVal = originalVal + appendVal;
telsef
originalVal = originalVal + "," + appendVal;
}
return originalVal;
}
String appendHeartString(int counter , String originalVal, long appendVal}{
iflcounter == 0){
originalVal = originalVal + appendVal;
Jelse{
originalVal = originalVal + "," + appendVal;
}
return originalVal;
}
String appendTemperatureString(int counter , String originalVal, float appendVal){
iflcounter == 0){
originalVal = originalVal + appendVal;
Jelse{
originalVal = originalVal + "," + appendVal,
}
return originalVal;
}
void resetValue()}
heartRate = "

n,

tempRate = "
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accelX ="

accely ="

accelZz ="

gyroxX ="

gyroY =",

gyroZ =",
timeTriggerCount = 0;

A
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import numpy as np
import tensorflow as tf
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense
import matplotlib.pyplot as plt
import seaborn as sns
from sklearn.metrics import classification report
def calculateF1(precision,recall):

multiply = precision*recall

plus = precision+recall

return 2 * (multiply/plus)
def findMaxIndex(listData):

maxVal=0

index=0

for i in range(len(listData)):

if maxVal<=listDatalil:
maxVal=listDatali]
index=i

return index
np.set_printoptions(formatter={"float" : '{:0.2f} .format})
train_data = np.loadtxt("dataset/thesis.csv",delimiter=",",skiprows=1)
validate data = np.loadtxt("dataset/thesis validate.csv",delimiter=",",skiprows=1)

nou

test_data = np.loadtxt("dataset/thesis_test.csv',delimiter=",",skiprows=1)
trainX = train_datal:,:8]

trainY = train_datal:,-4:]

validateX = validate datal:,:8]

validateY = validate datal:,-4:]

testX = test datal:,:8]

testY = test datal:,-4:]
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model = Sequential()
model.add(Dense(8,input_dim=len(trainX[0,:]),activation="relu"))
model.add(Dense(256,activation="relu"))
model.add(Dense(4,activation="sigmoid"))
print(tmodel.summary())
model.compile(optimizer='adam,
loss=tf.keras.losses.BinaryCrossentropy(),
metrics=['accuracy’,
tf.keras.metrics. AUC(),
tf.keras.metrics.Recall(),
tf.keras.metrics.Precision()])
batch size data = 256
epochs_data = 10000
history =
model fit(trainX,trainY,batch_size=batch size data,epochs=epochs data,validation da
ta=(validateX, validateY),verbose=2)
model.save(thesis_model.h5")
prediction = model.predict(testX)
print("PREDICT")
print("STAND\tSLEEP\tSIT\t WALK")
# print(prediction[1:20])
print(prediction[1])

print("SHOULD BE")
print("STAND\tSLEEP\tSIT\tWALK")
print(testY[1])

# print(testY[1:20])

# print("INDEX :",np.argmax(prediction[1]))

print("PRINT RESULT")
# arrayTolist = prediction[1].tolist()
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# index = findMaxIndex(arrayToList)

labelinfo = ['Stand','Sleep’,'Sit’,'Walk']

index = np.argmax(prediction[1])

print("Result :",labelinfolindex])

accuracy epochs Oneh = history.history['accuracy'][99]
accuracy _epochs_Fiveh = history.history['accuracy'][499]
accuracy _epochs Onek = history.history['accuracy'][999]
accuracy_epochs Twok = history.history['accuracy'1[1999]
accuracy _epochs Threek = history.history['accuracy'][2999]
accuracy _epochs Fourk = history.history['accuracy'][3999]
accuracy _epochs_Fivek = history.history['accuracy'][4999]
accuracy_epochs Sixk = history.history['accuracy'1[5999]
accuracy epochs Sevenk = history.history['accuracy'][6999]
accuracy epochs_Eightk = history.history['accuracy'][7999]
accuracy epochs Ninek = history.history['accuracy'1[8999]
accuracy epochs Tenk = history.history['accuracy'1[9999]

print("100 : ",accuracy epochs Oneh)
print("500 : ",accuracy epochs Fiveh)
print("1000 : ",accuracy epochs Onek)
print("2000 : ",accuracy epochs Twok)
print("3000 : ",accuracy_epochs Threek)
print("4000 : ",accuracy_epochs_Fourk)
print("5000 : ",accuracy_epochs_Fivek)
print("6000 : ",accuracy_epochs_Sixk)
print("7000 : ",accuracy_epochs_Sevenk)
print("8000 : ",accuracy epochs_Eightk)
print("9000 : ";accuracy epochs Ninek)
print("10000 : ",accuracy_epochs_Tenk)
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listAccuracy =

[accuracy epochs Oneh,accuracy epochs Fiveh,accuracy epochs Onek,
accuracy _epochs Twok,accuracy epochs Threek,accuracy epochs Fourk,
accuracy_epochs_Fivek,accuracy epochs_Sixk,accuracy epochs Sevenk,
accuracy epochs_Eightk,accuracy epochs Ninek,accuracy epochs Tenk]

auc_epochs_Oneh = history.history['auc’][99]

auc_epochs_Fiveh = history.history['auc][499]

auc_epochs_Onek = history.history['auc][999]

auc_epochs_Twok = history.history['auc'][1999]

auc_epochs_Threek = history.history['auc][2999]

auc_epochs Fourk = history.history['auc][3999]

auc_epochs_Fivek = history.history['auc'][4999]

auc_epochs Sixk = history.history['aucl[5999]

auc_epochs Sevenk = history.history['auc][6999]

auc_epochs _Eightk = history.history['auc][7999]

auc_epochs_Ninek = history.history['auc'][8999]

auc_epochs_Tenk = history.history['auc'][9999]

print("100 : ";auc_epochs Oneh)
print("500 : ";auc_epochs Fiveh)
print("1000 : ",auc_epochs_Onek)
print("2000 : ",auc_epochs Twok)
print("3000 : ",auc_epochs Threek)
print("4000 : ",auc_epochs_Fourk)
print("5000 : ",auc_epochs_Fivek)
print("6000 : ",auc_epochs_Sixk)
print("7000 : ",auc_epochs Sevenk)
print("8000 : ",auc_epochs_Eightk)
print("9000 : ",auc_epochs Ninek)
print("10000 : ",auc_epochs Tenk)



listAuc = [auc_epochs Oneh,auc_epochs Fiveh,auc epochs Onek,
auc_epochs Twok,auc_epochs_Threek,auc_epochs Fourk,
auc_epochs_Fivek,auc_epochs_Sixk,auc_epochs Sevenk,
auc_epochs_Eightk,auc_epochs_Ninek,auc epochs Tenk]

recall_epochs Oneh = history.history['recall'][99]

recall_epochs Fiveh = history.history['recall][499]

recall_epochs Onek = history.history[recall’][999]

recall_epochs Twok = history.history['recall'][1999]

recall_epochs Threek = history.history['recall'][2999]

recall_epochs Fourk = history.history['recall][3999]

recall_epochs Fivek = history.history[recall'][4999]

recall_epochs Sixk = history.history['recall][5999]

recall_epochs Sevenk = history.history[recall'][6999]

recall_epochs_Eightk = history.history['recall'][7999]

recall_epochs Ninek = history.history['recall'][8999]

recall_epochs Tenk = history.history['recall'][9999]

print("100 : "recall_epochs Oneh)
print("500 : ";recall_epochs_Fiveh)
print("1000 : ",recall_epochs Onek)
print("2000 : "recall_epochs_Twok)
print("3000 : "recall_epochs Threek)
print("4000 : "recall_epochs Fourk)
print("5000 : "recall_epochs Fivek)
print("6000 : "recall_epochs_Sixk)
print("7000 : "recall_epochs_Sevenk)
print("8000 : “recall_epochs_Eightk)
print("9000 : "recall_epochs Ninek)
print("10000 : "recall_epochs_Tenk)
listRecall = [recall_epochs Oneh,recall_epochs Fiveh,recall epochs Onek,

recall_epochs Twok,recall_epochs Threek,recall epochs Fourk,
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recall_epochs_Fivek,recall_epochs Sixkrecall epochs Sevenk,

recall_epochs_Eightkrecall_epochs Ninekrecall epochs Tenk]

precision_epochs Oneh = history.history['precision'][99]

precision_epochs Fiveh = history.history['precision'][499]

precision_epochs Onek = history.history['precision'][999]

precision_epochs Twok = history.history['precision'][1999]

precision_epochs_Threek = history.history['precision][2999]

precision_epochs Fourk = history.history['precision'][3999]

precision_epochs_Fivek = history.history['precision'][4999]

precision_epochs_Sixk = history.history['precision][5999]

precision_epochs Sevenk = history.history['precision'][6999]

precision_epochs_Eightk = history.history['precision'][7999]

precision_epochs Ninek = history.history['precision'][8999]

precision_epochs Tenk = history.history['precision][9999]

print("100 :
print("500 :
print("1000

print("2000 :
print("3000 :
print("4000 :
print("5000 :
print("6000 :
print("7000 :
print("8000 :
print("9000 :

",precision_epochs_Oneh)
",precision_epochs_Fiveh)

: " precision_epochs Onek)
",precision_epochs_Twok)
"recall_epochs Threek)
",precision_epochs_Fourk)
",precision_epochs_Fivek)
",precision_epochs_Sixk)
",precision_epochs_Sevenk)
",precision_epochs_Eightk)

",precision_epochs_Ninek)

print("10000 : ",precision_epochs Tenk)

listPrecision =

[precision_epochs_Oneh,precision_epochs_Fiveh,precision_epochs Onek,

precision_epochs Twok,precision_epochs Threek,precision _epochs_Fourk,

precision_epochs_Fivek,precision_epochs_Sixk,precision_epochs Sevenk,
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precision_epochs_Eightk,precision_epochs Ninek,precision_epochs Tenk]
f1_epochs Oneh = calculateF1(precision_epochs Oneh recall_epochs Oneh )
f1_epochs Fiveh = calculateF1(precision_epochs Fiveh ,recall epochs Fiveh)
f1_epochs Onek = calculateF1(precision_epochs Onek ,recall epochs Onek )
f1_epochs Twok = calculateF1(precision epochs Twok ,recall epochs Twok )
f1_epochs_Threek = calculateF1(precision_epochs Threek,recall_epochs_Threek)
f1_epochs Fourk = calculateF1(precision_epochs Fourk ,recall_epochs Fourk )
f1_epochs_Fivek = calculateF1(precision _epochs Fivek ,recall epochs Fivek)
f1_epochs Sixk = calculateF1(precision epochs Sixk ,recall epochs Sixk )
f1_epochs_Sevenk = calculateF1(precision epochs Sevenk,recall epochs Sevenk)
f1_epochs_Eightk = calculateF1(precision_epochs_Eightk,recall_epochs Eightk)
f1_epochs Ninek = calculateF1(precision _epochs Ninek ,recall _epochs Ninek )

f1_epochs Tenk = calculateF1(precision epochs Tenk ,recall epochs Tenk )

print("100 : "f1_epochs Oneh)

print("500 : "f1_epochs_Fiveh)

print("1000 : ",f1_epochs_Onek)

print("2000 : ",f1_epochs Twok)

print("3000 : "f1_epochs Threek)

print("4000 : ",f1_epochs Fourk)

print("5000 : "f1_epochs_Fivek)

print("6000 : "f1_epochs_Sixk)

print("7000 : "f1_epochs_Sevenk)

print("8000 : "f1_epochs_Eightk)

print("9000 : "f1_epochs_Ninek)

print("10000 : ",f1 epochs Tenk)

listFOne = [f1_epochs Oneh,f1 _epochs Fiveh,f1 epochs Onek,
f1 epochs Twok,f1 epochs Threek,fl epochs Fourk,
f1_epochs_Fivek,fl _epochs Sixk,fl epochs Sevenk,
fl epochs Eightk,f1 epochs Ninek,f1 epochs Tenk]



sns.set_theme()
plt.plot(listAccuracy)
plt.plot(listAuc)
plt.plot(listRecall)
plt.plot(listPrecision)
plt.plot(listFOne)
plt.title('Model Accuracy'

plt.ylabel('accuracy')

plt.xlak

plt.legenc
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import pandas as pd
import psycopg?2
def convertMean(dataValue):

data = dataValue.split(',)

result = 0

for i in range(len(data)):

result += float(datalil)

result = result / 60

return round(result,2)
conn = psycopg2.connect("dbname=postgres user=postgres password=password")
cur = conn.cursor()
cur.execute("select
val accel aix x,val _accel aix y,val accel aix zval gyro aix x,val gyro aix y,val gyro
_aix_z,val_heart_rate,val_temp, Result Data from ( select * ,'Stand' as Result Data
from thesis.t_action_stand where val _set <= 1000 union select *'Sit' as Result Data
from thesis.t_action_sit where val_set <= 1000 union select *,'Sleep’ as Result_Data
from thesis.t_action_sleep where val_set <= 1005 union select *,'Walk' as
Result Data from thesis.t action _walk where val_set <= 1000) temp_table order by
temp_table.Result Data,temp table.val set")
cur.execute("select
val_accel aix x,val_accel aix _y,val accel aix zyval gyro aix x,val gyro aix y,val gyro
_aix_z,val heart rate,val_temp, Result Data from ( select * ,'Stand' as Result Data
from thesis.t action stand where val _set > 1300 union select *,'Sit" as Result Data
from thesis.t_action_sit where val_set > 1300 union select *'Sleep' as Result_Data
from thesis.t action sleep where val_set > 1300 union select *'Walk' as Result Data
from thesis.t_action walk where val_set > 1300) temp_table order by
temp table.Result Data,temp table.val set")
cur.execute("select
val_accel aix x,val accel aix _y,val accel aix zyval gyro aix x,val gyro aix y,val gyro
_aix_zyval heart rate,val temp, Result Data from ( select * ,'Stand' as Result Data

from thesis.t_action_stand where val_set > 1000 and val_set <=1300 union select
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*'Sit" as Result_Data from thesis.t_action_sit where val set > 1000 and val_set
<=1300 union select *,'Sleep’ as Result_Data from thesis.t_action sleep where
val_set > 1000 and val_set <=1300 union select *,'Walk' as Result Data from
thesis.t_action walk where val_set > 1000 and val set <=1300) temp_table order by
temp_table.Result Data,temp_table.val set")
records = cur.fetchall()
data =[]
data AccX sl,data AccY sl,data AccZ sl = [],[1,0
data_AccX st,data AccY stdata AccZ st = [J,[L,0]
data_AccX sidata AccY sidata AccZ si = [J[,[]
data AccX wa,data_AccY wa,data AccZ wa = [],[1,0
data_GyrX sl,data_GyrY sldata GyrZ sl = [1,[1,[]
data_GyrX st,data GyrY stdata GyrZ st = [J,[],[]
data GyrX sidata GyrY si,data GyrZ si = [1,[1,[]
data_GyrX wa,data_GyrY wa,data_GyrZ wa = [1,[1,[]
data Temp sl =[]
data_Temp_si =[]
data Temp st = []
data Temp wa = []
data_Heart sl =[]
data Heart si =[]
data Heart st =[]
data Heart wa =[]
for record in records:
accelX = convertMean(record[0])
accelY = convertMean(record[1])
accelZ = convertMean(record[2])
gyroX = convertMean(record[3])
gyroY = convertMean(record[4])
gyroZ = convertMean(record[5])

heart = convertMean(record[6])
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temperature = convertMean(record[7])
result = record[8]
result_stand = 1 if record[8] == "Stand" else 0
result sleep = 1 if record[8] == "Sleep" else 0
result sit = 1 if record[8] == "Sit" else 0
result walk = 1 if record[8] == "Walk" else 0
if record[8] == "Stand":
data_AccX st.append(accelX)
data AccY st.append(accelY)
data_AccZ st.append(accelZ)
data_GyrX_ st.append(gyroX)
data_GyrY st.append(gyroY)
data GyrZ st.append(gyroZ)
data Temp_st.append(temperature)
data Heart st.append(heart)
elif record[8] == "Sleep":
data_AccX_sl.append(accelX)
data_AccY_sl.append(accelY)
data_AccZ sl.append(accel?)
data_GyrX_sl.append(gyroX)
data_GyrY sl.append(gyroY)
data GyrZ sl.append(gyroZ)
data_Temp_sl.append(temperature)
data Heart sl.append(heart)
elif record[8] == "Sit":
data_AccX si.append(accelX)
data AccY si.append(accelY)
data AccZ si.append(accelZ)
data_GyrX_ si.append(gyroX)
data_GyrY si.append(gyroY)
data GyrZ si.append(gyroZ)



data Temp_si.append(temperature)
data_Heart_si.append(heart)
elif record[8] == "Walk":
data_AccX wa.append(accelX)
data AccY wa.append(accelY)
data_AccZ wa.append(accelZ)
data_GyrX wa.append(gyroX)
data_GyrY wa.append(gyroY)
data_GyrZ wa.append(gyroZ)
data_Temp_wa.append(temperature)
data_Heart wa.append(heart)
subData = {"accelX" : accelX, "accelY" : accelY, "accelZ" : accelZ
, "gyroX" : gyroX , "gyroY" : gyroY , "eyroZ" : gyroZ

, "heart" : heart , "temperature" : temperature , "result" : result,

‘result_stand” : result_stand,'result sleep” : result sleep,result sit" :

result_sit,"result_walk" : result_walk}
data.append(subData)
df = pd.DataFrame(data)

non ([} non non

df=dff["accelX","accelY","accelZ","gyroX","gyroY","syroZ" "heart","temperature”,
‘result_stand","result_sleep’,"result_sit","result walk"]]

df.to_csv(r'\dataset\thesis.csv',header=True, index=False)

df.to csv(r'\dataset\thesis validate.csv',header=True, index=False)

df.to_csv(r'\dataset\thesis_test.csv',header=True, index=False)
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