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IE EPOTHMA 1

To oUvoflo dedopévav nepiAapPdvel 22 . csv apxeia nou avtiotoixolv o€ 22 GUPHETEXOVTEG. LUPPWVA PE
Vv neplypa@n tou dataset, nepifapPdvetar n oNAn timestamp, HE TNV NHEPOMNViIa Kal Wpa, ol otiAeg
backgyy, . KAl thighg, . HE TG UPEG ToU KABe aioBntipa yia kGBe didotaon, kal n otiAn label, n onoia
npoacdiopicel Tn dpaoctnpIGTNTa TOU CUHHETEXOVTA TN DEDOHEVN TUYHN.

H otiAn label naipvel ug eERG TIPEG:

1 - Walking 8: lying
2 - Running 13 - Cycling (sit)
3 - Shuffling .
. . 14 - Cycling (stand)
4 - Stairs (ascending)
5 - Stairs (descending) 130 - Cycling (sit, inactive)
6 - Standing 140 - Cycling (stand, inactive)

MNa tnv el0aywyn Kal tnv npoene&epyaaia twv apxeiwy, Ba xpnoiponoifjooupe tn BIBAIOBAKN pandas vy
yia tnv ontukonoinon TG BIBAioBAKeG matplotlib Kal seaborn NG Python.

RN ANA/YTH TYNOAOY AEAOMENON

Eiodyoupe ta .csv apxeia pé€ow NG os PIBAIOBAKNG Kal NG read csv () ouvdpinong. Katapxdg,
XPNOIHONOIOVTAG TN head () HNOPOUPE Va BOUHE TG NPWTEG EYYPAPEG Tou dataset pac. Na napddelypa yia 1o
NPWTo apxeio Tou cuveilou BeBOPEVWY SO006. csv:

timestamp back_x back_y back_z thigh x thigh_ y thigh_z label

2019-01-12 00:00:00.000 -0.760242
2019-01-12 00:00:00.010 -0.530138

.299570 0.468570 -5.092732 -0.298644 0.709439
.281880 0.319987 0.900547 0.286944 0.340309
2019-01-12 00:00:00.020 -1.170922 .186353 -0.167010 -0.035442 -0.078423 -0.515212
2019-01-12 00:00:00.030 -0.648772 .016579 -0.054284 -1.554248 -0.950978 -0.221140
2019-01-12 00:00:00.040 -0.355071 -0.051831 -0.113419 -0.547471 0.140903 -0.653782
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Méow tnG info () €§dyoupe 1o oupnépacpa nwg yia kaBe xpovikr otypn divovtal ol TIPEG Twv aicBntripwy,
anoBnKeUPEVEG WG float24, OTIG TPEIG SIAOTAOEI (X, Y, Z] yIa TG NEPIOXEG TNG NAGTNG KAl ToU Unpou, KaBdg Kal
€va int64 yia 10 label. [lapatnpeital n idia popgpodoyia oe 6fla ta . csv Tou oUVOlou HEDOPEVMY, PE KAMOIEG
diagpoponoifoelg nou Ba avaduBolv atn ouvéxela.

Mapéio nou otnv nepiypa@ry ava@épetal nwg dev undpxouv missing values, yia va edéy§oupe v
akepaldtnta tou dataset, p€ow TNG OUVAPTNONG concat () EVWVOUHE 6fla ta 22 apxeia o€ €va eviaio
dataframe, df combined. Tpéxovtag TNV isnull () .sum(), EXOUE:

sum

timestamp
backy
backy
back,
thigh,
thighy
thigh,
label 0
index 5740689
Unnamed: 0 6323682

O O O O O O O

Mapatnpolpe nwg oug otNAEC backy y . KAl thigh, , -, 01 ONOIEG €ival Kal AUTEG NOU pag evalapEpouy,
oviwg dev napatnpolvtal missing values. Opwg, €xouv ep@Qaviotei NaN TMEG 0UG OTANEG "index" Kal
"Unnamed: 0", 010M0ieg otiieq pdiAov Ba epgavidovtal emniéov o kdnoia apxeia.


https://archive.ics.uci.edu/dataset/779/harth
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EA€yxovtag 6Aa ta apxeia, n otiAn "index" ep@avidetal ota apxeia S015. csv KAl 021 . csv Kain otiin
"Unnamed: 0" OT0 dpxeio s023.csv. 'Enerta and €Aeyxo, @aivetal nwg npodkeital yia deikteg avfouoag
apiBpnong nou dev npoo@€pouv Kanola xprioipn ninpogopia. Enopévmg, pnopoUpe va TG aQaipECOUHE
XPNOIYONOIVTIAG TN ouvdaptnon drop ('évopa', axis=1). Ta ene&epyacpéva . csv apxeia anobnkedovtal
peTo eniBepa fix.

Xpnoiponoiwvtag tn ouvaptnon describe () PNOPOUME va unofloyicoUPE BACIKEG OTATIOTIKEG PETPIKEG
yia ta dedopéva pag. H ouvdptnon eniotpépel éva dataframe pe g akdflouBeg otiAec:

m count: 0 UVOAIKGG apIBPGG Twv pn-PNdeVIKWY TPV yia kGBe otiAn.

m mean: 0 HE00G OPOG TWV UH®YV yia KABe otin.

m min: n eAdxiotn upr yia kGBe otAAn.

m 25%: n upr tou 250u ekatootnpopiou yia kGBe otAanN.

m 50%: nupr tou 50ou ekatootnpopiou yia k4Be otAfn.

m 75%: N Upr tou 750U ekatootnpopiou yia kGBe otiAn.

m max: N HEYIOTN TIPA yia KABe otiAn.

Evavovtag ouykevipwtkd TG PETPAOEIG 0wV TwWV CUPHETEXOVIWY 0T0 df combined, autd eival Ta
Baoikd ouyKeEVIpWTIKG 0TaTIoTIKA PEYEBN dnw¢ npokUntouv and 10 describe () yia 6AEC TG HETPAOEIG and
TOUG OUPHETEXOVIEG, EXOVIAG aPaAIPECEI TNV ETKETA label HIAG Kal anoteAEiTal and KatnyopIKEG TIHEG:

back, backy back, thigh, thighy thigh,
count 6461328 6461328 6461328 6461328 6461328 6461328
mean -0.884957 -0.013261 -0.169378 -0.594888 0.020877 0.374916
std 0.377592 0.231171 0.364738 0.626347 0.388451 0.736098
min -8.000000 -4.307617 -6.574463 -8.000000 -7.997314 -8.000000
25% -1.002393 -0.083129 -0.372070 -0.974211 -0.100087 -0.155714
50% -0.974900 0.002594 -0.137451 -0.421731 0.032629 0.700439
75% -0.812303 0.072510 0.046473 -0.167876 0.154951 0.948675
max 2.291708 6.491943 4.909483 7.999756 7.999756 8.406235

Q¢ apxikég napatnprioelg, BA€noupe nwg ol TPEG Ppiokovtal oto diGotnpa [—8, 8}, €V N TUNIKA ToUg
andkAion givar gikpn, 10 onoio deixvel 6T o1 HETPAOEIG Eival APKETG CUMNUKVWHEVEG YUPW and tov HEoo 6po
nou eival kovtd oto pndév. [popavag edéyxoviag kaBe ouppetéxovia Eexwpiotd, pnopei va diegaxBolv
avtiotoixa gupnepaopata.

[PAGIKEE NAPATTAZEIL

Méow NG plotbox () NG Matplotlib, HNOPOUHE va dnUIOUPYACOUPE TO dIdypappa TwV TUPGV NG
df combinedyld pia NPWTN ONTIKONOINON TV dEBOHEVWV:
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Mépa and ug¢ nponyoUpeveg napatnprcelg nou eniBefaidvovial, enmndéov napatnpoUye dia
OUPHETPIKGTNTA KOVTd oTo pndEv yia kdBe didotaon. Eniong, xpnoiponoiviag tnv displot (), HNOPOUPE va
OMNTIKOMOIOOUHE TNV KATAVOMH TwV TIH®V. EVOEIKTIKE yia ToV S009:

S009.csv S009.csv
30000
50000
25000
40000
20000
. 30000 i i sensor - sensor
3 back_x 3 15000 thigh_x
e back_y © thigh_y
back_z thigh_z
20000
10000
10000 5000
D D ||||H”| i
-4 -2 0 2 4 -6 -4 -2 0 2 4
value value

Xpnoiponol@vtag v plot (), pnopoldue va dnpioupyooupe subplots yia 1G¢ otAES back, . Kal
thighgy .. AUTd, yia napddelypa, eival ta subplots yia 1ov ouppETEXOVTA S015:

S015_fix_csv S015_fix csv

0.0
gy D
25— back_x -5 -~ — thigh_x
1 25
0 00
4 — backy -25 - — tigh_y
e 5 — tighz
0.0 0

. =

100000 200000 300000 400000 100000 200000 300000 400000

Daivetal 6U o ouppetéxovtag Katd tn didpkela tng pEtpnang petafdier tn uoikn tou dpactnpidtnta
(pdAiota pe napdpoio tpéno oe nAGTN Kar Pnpd), kKaBmg undpxouv CTUYHEG NoU Bev UNGPXOUV EVIOVEG
dIOKUMAVOEIG TWV TPMV TV HETPACERV TwV aioBntipwv kal aANeg dnou ival nio evepysg, e TNV TP Tou
label va adAddel kal autr. IUG oUYHEG NOU 0 CUPPETEXOVTAG deV KIVEITal, TO label @aivetal va naipver tnv
TPA 8 - Standing, nou emBePaldvel Tn oTacIpéTNTA TOU.

Ané tnv 4AAn, otov cuppeTéxovta S029 napatnpoUpe NWG N kivnon tng NnAdtng dev tautietal pe v
(évtovn] Kivnon v unpdv, KGT nou pag odnyei 010 CUPNEPACHA NWG 0 CUPPETEXOVTAG Kdvel nodriiato. To
YEYOVOG auto eniBeBaiwvetal kal and ta spikes tou label oug upEg 100.
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S029.csv S029.csv
0 5
0
e back_x 5
25— back_y 5
0.0 0
25 5
5
0
0
g | T backz -5
100 lI H — label 100 ” H —— label
0 0
0 25000 50000 75000 100000 125000 150000 175000 0 25000 50000 75000 100000 125000 150000 175000

Téfog, yia tov ouppeTéXovia s027, paivetal va Exel Jia nofld Eviovn QUOIKA dpactnpidtnta Pe Tn label va
napapével otabepn pe upr kovid oto 2.5, Kt and 1o onoio ynopoUE va CUNNEPAVOUPE NWG 0 CUPHETEXOVTAG
TPEXEL:

S027.csv S027.csv

25— bpack_z 5
5 — label 5 — label
50 50
L 1 1
25 L T T T 25 L T T T
0 20000 40000 60000 80000 100000 120000 140000 160000 0 20000 40000 60000 80000 100000 120000 140000 160000

Ténog, yia Tov evioniopd oUOXETIoEWY, HNOPOUHE va dNHIOUPYHOOUKE €va heatmap () HEOW TNG seaborn.
MNa napaderypa, yia 1oV CUPHETEXOVTA S008 Paivetal NwG UNAPXEl pia KANoIa oUOXETIoN avdpgeoa otig otiAeg
back x+back z,thigh x+thigh zKdlback z+thigh x &vW 0T0V S015 avdpeoa oug otifeg back x +
back zKdlback y+thigh y.
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S015_fix.csv
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Anpioupydivtag heatmap Kai yia 10 oUYKeEVIPWTIKO dataframe df combined, napatnpoUpe pia agudpn

back_y back x

thigh_z thigh_y thigh_x back z

back_x
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OUOXETIoN avdpeoa otd thigh x +back x Kdlthigh x+thigh z.
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110 napaptnpa napatibevtal ta plots kai ta heatmaps yia 6A0UG TOUG CUUHPETEXOVTEG.
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EPOTHMA 2
OPIZMOE. TAZINOMHTON

ITnv ouvdptnon get classifier (option) opidovtal kal ynopouv va enidexBolv ol ta§ivopntég nou Ba
xpnoiponoinBoulv otn cuveéxela.

Xe kaBe nepintwon ta§ivopunty, oe kaBéva and ta 22 dataframes tou dataset agaipeital n otnAn
timestamp, kal T0 dataframe diaxwpidetal and tn otAfn label ota X kal Y. 'Otav yivel o diaxwpiopdg, yivovial
split ota dataframes X_train,X test,Y train,Y test PHEtest size = 0.3.

OMLPClassifier tpéxa MEmax iter=500, Kdl0RandomForestClassifier J€n estimators=100,

criterion='entropy"'.

Aol yiver n enmifloyry tou classifier, autdg yivetal train p€ow NG fit (X train, Y train) Kal
anoBnkevovtal ta predictions Tou HEOW TNG predict (X_test).

To anotéfeopa eival va ekteflolvtal Kal o1 Tpeig classifiers yia 6fla ta apxeia kar va anoBnkevovtal 1o
training accuracy ONwWG €nNiong o1 HETPIKEG HEOW NG sklearn.metrics: testing accuracy,

precision, recall Kal f1.

ATOTEAEIMATA

Tpéxoupe kGBe classifier yia 6Aoug T0UG CUPHETEXOVTEG:

221 NEURAL NETWORKS

file training accuracy testing accuracy
S006.csv 0.9141337173536156 0.9122442155399509
S008.csv 0.9329507794280103 0.9315337677112421
S009.csv 0.8956013466020495 0.8916271040138111
S010.csv 0.8519300925436921 0.8499360159249254
S012.csv 0.9738502515979364 0.9730834604488996
S013.csv 0.9007985198546176 0.8996423539612008
S014.csv 0.8991970063148047 0.8973778274987039
5015 _fix.csv 0.9135976563300259 0.9136856865150815
S016.csv 0.9141337173536156 0.9447883255491156
S017.csv 0.9329507794280103 0.9109135048143804
S018.csv 0.8956013466020495 0.8708032518979748
S019.csv 0.8519300925436921 0.9578000537008861
5020.csv 0.9542851869085204 0.9545083401376414
5021 fix.csv 0.9347834306997145 0.9334105321202095
S022.csv 0.9020188641720371 0.9002873194379992
S023_fix.csv 0.9318747924277648 0.9256308422531119
5024 .csv 0.9218583766848449 0.9191376243623073
S025.csv 0.8687010665187103 0.8650728577798875
S026.csv 0.8737227345922998 0.8699446645716628
5027.csv 0.9876495387719804 0.9867580292584497
S028.csv 0.9772106137134159 0.9761270533155749
S029.csv 0.9475463825229214 0.9443625850974541
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MEow NG np.mean () unofoyidovtal ol yEool 6pol TWV anoTeAEoUETOV TwV HOVIEAWV:

RANDOM FOREST
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BAYESIAN NETWORKS

ME201 OPQI

file training accuracy testing accuracy
5006.csv 1.0 0.9306598810892809
S008.csv 1.0 0.9432683357598033
S009.csv 0.9999907513595502 0.8979499352611136
S010.csv 0.9999918750050781 0.8659367742547041
5012.csv 0.9999962643216569 0.9788363477881892
S013.csv 1.0 0.9186264947075612
S014.csv 1.0 0.9186264947075612
5015 fix.csv 0.9999863422495681 0.9243216112430089
S016.csv 1.0 0.9555080374392737
S017.csv 0.9999922065574026 0.9255794077266487
S018.csv 0.9999955671597462 0.8967336215634761
S019.csv 0.9999952052397141 0.9646916674125123
5020.csv 1.0 0.959730459672137
5021 fix.csv 1.0 0.9460601047697822
sS022.csv 1.0 0.9111284446243619
5023 fix.csv 0.9999896213882431 0.9385867196202838
5024 .csv 0.999983245792599 0.9339926897441411
5025.csv 0.999987670303927 0.8797307210978293
S026.csv 0.999992680427463 0.8916006285011614
5027.csv 1.0 0.9887968723726248
5028.csv 0.9999827025531032 0.9785890140049239
5029.csv 1.0 0.9555348316702416
file training accuracy testing accuracy
S006.csv 0.8708720149879761 0.8709109148295858
S008.csv 0.8950056598884388 0.8940945289068156
S009.csv 0.8275868447338242 0.8281398359948209
S010.csv 0.7653420216612364 0.7660552632826201
S012.csv 0.9394446540575070 0.9392373066027457
S013.csv 0.8135999969034615 0.8122538925616849
S014.csv 0.8498128946752943 0.8503005993797011
S015 fix.csv 0.8722966190238806 0.8719307191000494
S016.csv 0.8932883694009454 0.8942753174647835
S017.csv 0.8588490643972162 0.8601511142631134
S018.csv 0.7839300675121571 0.7838997952048985
S019.csv 0.8906698759595514 0.8916248993108387
5020.csv 0.9124273688986991 0.9138529731087762
5021 fix.csv 0.8831981547652809 0.8823821339950372
5022.csv 0.8233673689600163 0.8252288188307777
5023 fix.csv 0.7625996346728662 0.7668668571705333
S024.csv 0.7699228468749215 0.7724438537166982
S025.csv 0.6912890697244313 0.6867043542053252
5026.csv 0.7031474161908945 0.7008300314250581
5027.csv 0.9621288555779763 0.9618715318648058
sS028.csv 0.9570936829723933 0.9572385680267991
S029.csv 0.7504656237759890 0.7464329012403246
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classifier score accuracy precision recall f1
MLPClassifier 0.9215787974 0.9197436955 0.7644127233 0.6806597787 0.6976677241
RandomForestClassifier 0.9999962322 0.9317139313 0.8322693957 0.7073846769 0.7384389196
GaussianNB 0.8403413636 0.8403609059 0.5568391564 0.5460153011 0.5208372416

10 s Train set s Accuracy
o Test Set mmm Precision
08 mmm Recall
08 - F1
06
g 06 o)
: 04 : 04
02 02
00 00
0 1 2 0 1 2
Models Models
IYMMEPAZMATA

MapatnpoUpe nwg 1o training accuracy tou Random Forest eival oxeddv téfelo, Kal peyadltepo and 1o
testing accuracy. Autdé pag odnyei oto cupnépacpa nw¢ eival mBavé va undpxel overfitting: undpxel
unepPofikd kad anddoaon ota training Sedop€va Kal dev yeVIKEUEI apKETG WOTE Va avianokpivetal ota test
dedopéva. Le ouvduaoud pe TNV piIkpOtepn akpifela twv Bayesian Networks, n kaddtepn duvatr emioyn
eivai ta Neural Networks.
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EPOTHMA 3

Na apxny, Ba xpnaiponomooupe tov KMeans ady6piBpo tng sklearn.cluster yla tn cuctadonoinan.
Katapxdag nepvdpe ta dedopéva péoa and €vav scaler, cUyYKEKpIPEvVa ToV StandardScaler (), 0 0N0i0G Ta
Kavovikonolei yia va givar opoidpop@a. H diadikacia auth eivar anapaitntn, piag kar o aflyépiBuog eivai
enIpPeNNG oG pikpoaAnayeg twv 6edopévay, Kal XpeIddeTal n cuoTnHaATonoinor Toug.

Miag kai €éxoupe nodudidotata dedopéva, €ival anapaitntn n peiwon Twv dlactdoewy, WOte va gival
€QIKTO va aneikoviotolv oto diodidotato eningdo. [lia autd to fdyo xpnoiponololpe tov PCA tng
sklearn.decomposition. Ev1éfel, 0 KMeans afydpiBuog dnpioupyei 1ig endpeveg 5 ouotddeg:

KMeans Clustering

20 -40
15 ®~ 00 o -35
# @
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-15 - 05
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‘Evag evaAAaktkég tponog yia tn cuctadonoinon eival va xpnaoiponoijooupe tov DBSCAN aflyépiBuo ndd
G sklearn.cluster. 0 DBSCAN dnpioupyei ouotddeg onoloudrinote oxApatog, eve dev ennpeddetal 1600
and ta outliers. Aev npokaBopicetal o apiBudg twv ouotddwyv: kaBopidetal Evag eps apiBudg nou pubpider tn
p€ylotn andotacn 6Uo delypdtwy nou avrikouv otny idia ouotdda. Eivar unodoyiotikd nio apydg, adid Agyetal
nwe enipépel kanutepa anoteAgopata.

DBSCAN Clustering
75

50

25
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Aéyw tou noflu peydiou cuvdéiou dedopEvav kal Tou peydAou xpévou unofloyiopod tou,
0 aflyépiBuog ekte€otnKe PHOvo O€ €va . csv ApXeio aviiyla 10 df combined.

TYMIEPAZMATA

Av kai 0 aflyépiBpog napapetponoinBnke apketd Kai SoKIPGoTnKav dIaQOPETIKEG TIHEG TOU eps, NEPa and
v noAu apxn ektéfeon tou, de dnpioUpynoe EekdBapeg nieiddeg, napdno nou ekteA€otnke oe €va noAu
HIKpOtEpO oUvoflo oe oUykpion pe tov KMeans. Ie autd iowg euBuvovtal or noAdanAég diaotdoeig twv
dedopévav (curse of dimensionality). AvtiBeta o KMeans dnpiolpynoe dpeoa EekdBapeg nAciddeg oe noAd
oUVTOHO XpOVIKG didotnpa o€ éva peydno nAnBog dedopévav.

Ev téfel, Adyw tng popgofoyiag tou cuykekpipgEvou ouvoiou dedopEvay, nou dev nepiiapBdver BépuPo fy
nofiid outliers, o KMeans avtanokpivetar kafutepa.
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MAPAPTHMA
PLOTS

S006.csv S006.csv
0.0
0
-25 - —— back_x -5 — thigh_x
25 5
00 0
—— back
25 =2 5
5
1 — back z
0 0 it ﬂ* _
— thigh_z
A -5
100 — label 100 —— label
0 T wr el 0 ——T wr el
0 50000 100000 150000 200000 250000 300000 350000 400000 0 50000 100000 150000 200000 250000 300000 350000 400000
S008.csv S008.csv
0.0 0
25 — back_x 5 — thigh_x
1 5
— thigh_y
0
—— back_y 0
-1
2 5
—— hack_z — thigh_z
0 0
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4.3.1 data analysis.ipynb

import seaborn as sns

import pandas as pd

import os

import matplotlib.pyplot as plt

file list = ['S006.csv','S008.csv"','S009.csv','S010.csv', " 'S012.csv', 'S013.csv','S014.csv','S015 fix.

csv','S0l6.csv',

'S017.csv','s018.csv', 'S019.csv', 'S020.csv', 'S021 fix.csv','S022.csv','S023 fix.csv','5024.

csv','S025.csv',

'S026.csv','S027.csv', 'S028.csv', 'S029.csv', ]

# Append all df's into a single combined dataframe

df combined = pd.DataFrame ()

for file in file list:

df = pd.read csv(os.path.join('harth/', file))

10

08

-06

-04

-02

0.0

-0.2

10

08

-086

-04

-02

00

-0.2

df combined = pd.concat ([df combined, df])

df combined = df combined.drop('label', axis=1)

# Apaipeon meplTtdV OTNADV

df = pd.read csv(os.path.join('harth/', file 1list([7]))

df = df.drop('index', axis=1l)

back z back y back x

thigh_y thigh_x

thigh_z

back_z back_y back x

thigh_y thigh_x

thigh_z
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S028.csv

08

-0.04

-086

-04

-02

00
027 028

back_x back_y back z thigh x thigh.y thigh z

S029.csv

08

-06

-04

-02

00

048 017

back_x back_y back_z thigh_x thigh_y thigh_z



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37

39
40
a1
42
43
44
45
46
47
48
49
50
51
52

53

20
21
22

23

ANE-ANAPOL =IAPXOZ - 1029619

df.to _csv('harth/S015 fix.csv', index=False)

# Anpilovpyla mLVAK@Y

df = pd.read csv(os.path.join('harth/', file 1ist[0]))
df .head()

df.info ()

df_combined.describe ()

# Anupioupyla ypaenudtwnv

for file in file list:
df = pd.read csv(os.path.join('harth/', file list[1]))
df[['back x', 'back y', 'back z', 'label']].plot(title= file, subplots=True)
plt.show ()
df [['thigh x', 'thigh y', 'thigh z', 'label']].plot(title= file, subplots=True)
plt.show ()

# Heatmaps
for file in file list:
df = pd.read csv(os.path.join('harth/', file))
my columns = ['back x', 'back y', 'back z', 'thigh x', 'thigh y', 'thigh z']
df selected = df[my columns]

corr df = df selected.corr ()
sns.heatmap (corr df, annot=True, cmap='coolwarm')
plt.title (file)

# AmoOnkeucn oeg apyxelo:
folder path = 'Report/src/img/heatmaps’
fig name = file.replace(".csv","") + ' heatmap.png'

plt.savefig(os.path.join(folder path, fig name))

plt.show ()

432 classifiers.ipynb

from sklearn.model selection import train test split

from sklearn.ensemble import RandomForestClassifier

from sklearn.neural network import MLPClassifier

from sklearn.metrics import accuracy score, precision score, recall score, fl score
from sklearn.naive bayes import GaussianNB

import matplotlib.pyplot as plt

import seaborn as sns

import numpy as np

import pandas as pd

import os

import pickle

file list = ['S006.csv','S008.csv','S009.csv','S010.csv','S012.csv','S013.csv','S014.csv','S015 fix.

csv','S0l6.csv',

'S017.csv','S018.csv', 's019.csv', 'S020.csv', 'S021 fix.csv','S022.csv','S023 fix.csv', 'S024.

csv', 'S025.csv',
'S026.csv','S027.csv','S028.csv', 'S029.csv', ]

def get classifier (option):
if option == 1:
classifier = MLPClassifier (max iter=500)

elif option == 2:

classifier = RandomForestClassifier(n_estimators=100, criterion='entropy', random state=42)

elif option == 3:

classifier = GaussianNB()
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# 1:
# 2: Random Forest

# 3: Bayesian Network

else:

raise ValueError ('Invalid option')

return classifier

Neural Network

models_train acc = []

models test acc = []

models precisions = []

models recalls = []
models fls = []

for

number in range(l, 4):
option = number

train acc = []

test _acc = []
precisions = []
recalls = []

fls = []

for i, file in enumerate(file list):

df = pd.read csv(os.path.join('harth/', file))

df = df.drop('timestamp', axis = 1)
X = df.drop(['label'], axis = 1)
Y = df['label']

X train, X test, Y train, Y test = train test split(X, Y,

clf = get classifier (option)
clf = clf.fit(X train, Y train)
predictions = clf.predict (X test)
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test size=0.3)

print (f"Classifier {option} yields training accuracy for file {file} of {clf.score(X train,

Y train)} with a testing accuracy of {accuracy score(Y test, predictions)}")

train acc.append(clf.score (X train,Y train))

test acc.append(accuracy score (Y test, predictions))

precisions.append (precision score (Y test, predictions, average='macro'))

recalls.append(recall score(Y test, predictions, average='macro'))

fls.append(fl score(Y test, predictions, average='macro'))
models train acc.append(np.mean (train_acc))

models test acc.append(np.mean(test acc))

models precisions.append (np.mean (precisions))

models recalls.append(np.mean(recalls))

models fls.append(np.mean(fls))

fig = plt.figure("Classification Results")

x_axis = np.arange (len(models train acc))

plt.bar(x axis-0.2, models train acc, 0.4, label = "Train set")
plt.bar(x axis+0.2, models test acc, 0.4, label = 'Test Set')
plt.xticks (x_axis)

plt.xlabel ("Models")

plt.ylabel ("Accuracy")

plt.legend()

plt.show ()

fig

= plt.figure("Classification Results")
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x axis = np.arange(len(models train acc))

plt.bar(x axis-0.4, models test acc, 0.2, label = "Accuracy")
plt.bar(x _axis-0.2, models precisions, 0.2, label = 'Precision')
plt.bar(x_axis, models recalls, 0.2, label = 'Recall')

plt.bar(x axis+0.2, models fls, 0.2, label = 'F1')
plt.xticks (x axis)

plt.xlabel ("Models")

plt.ylabel ("Accuracy")

plt.legend()

plt.show ()

433

clustering.ipynb

import pandas as pd

import numpy as np

import os

from sklearn.preprocessing import StandardScaler
from sklearn.cluster import KMeans

from sklearn.decomposition import PCA

import matplotlib.pyplot as plt

from sklearn.cluster import DBSCAN

file list =

csv','sS0l6.csv',
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['S006.csv','S008.csv','S009.csv','S010.csv', 'S012.csv', 'S013.csv','S014.csv', 'S015 fix.

'S017.csv', 'S018.csv', 'S019.csv', 'S020.csv', 'S021 fix.csv', 'S022.csv', 'S023 fix.csv', 'S024.

csv','S025.csv',

'S026.csv', 'S027.csv', 'S028.csv', 'S029.csv', ]
df combined = pd.DataFrame ()
for file in file list:

af =

df combined =

pd.read csv(os.path.join('harth/', £file))
pd.concat ([df combined, df])

df combined = df combined.drop('label', axis=1)

data = df combined

data.drop(['timestamp'], axis=1, inplace=True)

scaler = StandardScaler ()

data scaled = scaler.fit transform(data)

kmeans = KMeans (n_clusters=5, random_ state=42)
clusters = kmeans.fit predict(data_scaled)
pca = PCA(n_components=2)

principal components = pca.fit transform(data scaled)

plt.
plt.

figure ()

scatter (principal components(:,
=0.5)

plt.title('KMeans Clustering')
plt.

plt.

colorbar ()

show ()

df =
daf

pd.read csv(os.path.join('harth/"',
'label'],

file 1ist[7]))

axis = 1)

df.drop (['timestamp',

StandardScaler ()
scaler.fit transform(df.head(10000))

scaler =

data_scaled =

0], principal components|:,

1], c=clusters, cmap='plasma', alpha
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dbscan = DBSCAN (eps=1, min samples=10)

clusters = dbscan.fit predict(data_ scaled)

plt.scatter (data_scaled[:, 0],
plt.title ('DBSCAN Clustering')
# plt.colorbar()

plt.show ()

data_scaled[:,

171,

c=clusters,
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cmap="'plasma', alpha=0.5)
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