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PEDEPAT

[TosicHOBaJIbHA 3alMCKa J0 JUILIOMHOI KBajiikaiiitHoi poOOTH Maricrpa:

214 c., 15 tabn., 47 puc., 2 nox., 19 mxepen.

BU3HAYEHHA PVYXIB, ANDROID 3ACTOCYHOK, KNN, KPOKH,
AKCHJIIPOMETP, ®UILTP HMXXHIX YACTOT, JJOKOMOLII, IMEJOMETP,
OITHEC.

OO0’ €eKT TOCHIIKEHHS — 3aCO0M BU3HAUEHHS PYyXY.

[Ipeamer nocmiKeHHST — AOCTIHPKEHHS METOJIB Ta PO3poOJeHHS 3aco0iB
BU3HAYEHHS PyXY JUIsl MOOLJIBHUX 3aCTOCYBaHb.

Meta poOoTu mossArae y BiACTEXKEHH1 (DI3UYHOI aKTUBHOCTI KOpUCTyBaya B
3aCTOCYHKY.

Martepianu, METOIM Ta TEXHIUHI 3ac00u: po3podka Android 3acTocyHkiB, MOBb
nporpamyBanHs Kotlin 1 Python, cepena po3po6ku Android Studio 1 Jupeter Notebook,
iHTepdeiic kopuctyBaua HanucaHui Ha Jetpack Compose, npuctpiit Samsung AlS5.

Pesynbratu: po3pobnreHo Android 3actacyHOK mjig MiAPaxyHKY KpOKIB 1
BU3HAYCHHS PyXy KOpUCTyBaya 3 BUkopucTanHsM Kotlin, 1110 BUKOPUCTOBYE alroOpuT™m
KNN.

BucHoBKU: mpoaHainizoBaHo Ta po3podieHo Android 3acTacyHOK, KMl MOXKe
BIJICT€)KYBaTH aKTUBHICTh KOPUCTYBaya.

["amy3p BHUKOpUCTAaHHA — KOpUCTyBadl cMapT(doHIB Ha 0a3l onepauiiHol

cucremu Android.



ABSTRACT

Explanatory note to the diploma qualifying work of the master: 214 pages, 15

tables, 47 figures, 2 appendices, 19 sources.

MOTION DETECTION, ANDROID APPLICATION, KNN, STEPS,
ACCELEROMETER, LOW-PASS FILTER, LOCOMOTION, PEDOMETER,
FITNESS.

Research object — methods of motion detection.

Research subject — research of methods and development of motion detection
tools for mobile application.

The purpose of the thesis is to track the user's physical activity in the application.

Materials, methods and techniques means: Android application development,
Kotlin and Python programming languages, Android Studio and Jupeter Notebook
development environment, user interface written in Jetpack Compose, Samsung A15
device.

Results: an Android application for counting steps and detecting user movement
was developed using Kotlin, which utilizes the KNN algorithm.

Conclusions: analyzed and developed an Android application that can track user
activity.

Field of use — users of smartphones based on the Android operating system.
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— Application Programming Interface;
— Android Application Package;

— Dependency Injection;

— Domain-Specific Language;

— Integrated Development Environment;
— Java Virtual Machine;

— K-Nearest Neighbors;

— Model-View-Controller;

— Model-View-Intent;

— Model-View-Presenter;

— Model-View-ViewModel;

— Software Development Kit;

— User Interface;

— Extensible Markup Language;

— 006’extHO OpienToBane [IporpamyBaHHs.
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BCTYII

Mu 3BUKIIH 3aBXKIM HOCUTH TenedoH 13 co00t0, Kyiu 6 He Bupyuin. [locTiina
NPUCYTHICTh TPHUCTPOIO TOPYydY 13 KOPHCTyBadeM, pPa3oM 13 IIUPOKUMHU
(YHKI[IOHaTbHUMH MOXJIMBOCTSIMU HOTO, BIJAKPUBA€ BENUKI TMEPCIECKTHBU IS
BIJICTE)KEHHS (PI3MUHOT aKTUBHOCTI KOPUCTYBaya, 110 € BaXJIMBUM aCIEKTOM, SIK JJIs
CIIOPTCMEHIB, K1 MParHyTh €EKTUBHO JIAHYBATH Ta BiJICTE)KYBaTH CBOI TPEHYBaHHS,
TaK 1 U1 MaIli€HTIB, 0 IPOXOAATh PEaOLIITAIIIIO TICIS TPaBM.

O06’€KTOM TOCIIKEHHS € METOIU BU3HAUCHHSI PYXY.

[Ipeamer nocimiKeHHS — AOCHIIHPKEHHS METOIIB Ta po3po0JeHHs 3aco0iB
BU3HAYEHHS PyXYy JJIs1 MOOLIBHHUX 3aCTOCYBaHb.

Meta poOoTH moJiAirae y BIACTEXEHH1 (DI3MYHOI aKTUBHOCTI KOpUCTyBaya B
3aCTOCYHKY.

JIj1s nocATHEHHS MOCTaBJIEHOI METH Y pOoOOTI BUPILIYBAINUCA TaKl 3aBJIaHHS:

—  JIOCIIJIUTH SIKUMH CIOCOOaMHU MOKHA 3100yTH KPOKH KOPUCTYBaya;

—  BHUBYMTH sIK KJacu(ikyBaTu (Hi3udH1 aKTUBHOCTI (X0/1b0a, OIr MiATIONIIEM
1 3BUYAHMIA OIT) 17151 KPOKIB;

—  po3pobutu HatuBHUI Android 3acTOCYHOK sIKMW 31aTHUM BigoOpakaTu
(b13M4Hy aKTUBHICTh KOPUCTYBAua;

—  0pOpMHTH MOSCHIOBAIbHY 3aIUCKY.



11

1 AHAJII3 IPEJIMETHOI OBJIACTI

1.1 AHaxi3 iCHyIO4YHX 32CTOCYBaHb, 110 BUPIIIYIOTh AaHAJIOTiYHI NPodIeMu

1.1.1 3acrocyHnok «Google Fit»

Google Fit [1] — me 3acTtacyHOK ISl BIACTEXKEHHS 3A0pOB's Ta (Pi3UUHOI

aKTUBHOCTI. BiH 103BOJIsI€ KOpUCTYBa4yaM MOHITOPUTH CBOi MOKa3HUKH (BITHEC TaHUX,

Taki K KpOKH, KaJjopii, ¢pi3uyHa akTUBHICTH Ta 1HIIl (puc. 1.1).
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* 201
©) B = °
- (=]
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Pucynox 1.1 — 3niMku expana 3 pyHkiioHanpHicTIO noaaTka Google Fit

st posmizHaBaHHS (piTHEC akTHBHOCTEW (oogle BUKOPHCTOBYE CEHCOPH

TeneoHy: akCUIIIPOMETp, ripockon Ta iHi. CTpareris po3mi3HaBaHHS PyXiB — BUOIP

HAWUMOLIUPEHIIIOr0 BULy aKTUBHOCTI.
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1.1.2 3acrocynok «Samsung Health)

Samsung Health [2] — ne cxoxwuii 3acrocynok Ha Google Fit, sikuii Ha BiAMIHY
HaJa€ MOXKJIMBICTH TeperisaaaTy (iTHeC Bi€O, 1 HE Ma€ MOXJIMBICTI aBTOMAaTHUIHOTO

po3mizHaBaHHs (HI3MYHOT aKTUBHOCTI — TUIBKK 00MpaTu (Pi3udHy aKTUBHICTH BPYUYHY

(puc. 1.2)
01:01® BB A 51%a 01:00 B T 51%a 0128 & o B = Jl 48% &
<{ [eHHa aKTUBHiCTb < (O { VYcienpaeu ~ ~ B ditHec QS
n B c Y n c H
n B c 4 n [ H
=\ What's new * >
/ &
T " O o &
2/2 312 74 “
e
& ~
Liboro TukHA
0224 10 kkan 2 ceaHcu - =
{LOWER CORE FOCUS BOXING DIET
BESITY... &FULLBODY... DANCE
Buopa, 2 rpya. 1 10 kxan " )
;;c Bir
2103 e1 Lose weight the fun way, and start = S
/6 000 /90 xe. ﬁ Xoppba 1:22 moving!

63
/500 kKan

72 kxan

Let's Glow Girls Mini-Class

® = o &

lonosHa Together DitHec Mos cTop.

0,07 km

Pucynok 1.2 — 3HiMKM ekpaHa 3 (yHKIIOHaIbHICTIO foAaTka Samsung Health

1.1.3 BuCHOBOK aHAJIi3y 3aCTOCYHKIB

Google Fit 1 Samsung Health HamaroTh cmexTp 3py4yHUX 1 KOPHUCHHUX
MOXJIMBOCTEW [IJIsl BIJICTEXKEHHS (PITHEC METpUK 1 ympaBiaiHHA Humu. OOuaBa
3aCTOCYHKH 30UparoTh (PITHEC METPUKH 3a JOMOMOTOI0 TAKUX CEHCOPIB TenedoHa SK

aKCWJIIPOMETP 1 TIPOCKOI. AKCHIIPOMETP BHUKOPHUCTOBYETHCS JJII BHUMIPIOBAHHS
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JHIMHOTO MpUCKOpeHHs Teledony 3a TppoMa ocsiMu X, Y 1 Z. I'ipockor 31 cBOro 00Ky

BUKOPHUCTOBYETHCS JIIsI BAMIPIOBAaHHS KyTOBOTO MPUCKOPEHHS [3].

1.2 AnaJi3 i BU3HAYEHHS JOKOMOILi

VY upoMy po3auni Oyne po3risHYyTO XapaKTePUCTHUKU JIOKOMOILIIM, 30KpemMa
X001, OITy MIATIONIIEM 1 3BUMaifHOTO Oiry. Xo4a KOXHa JIF0IMHA Ma€ 1HIUBITyalbH1
0COOJIMBOCTI PyXiB, OOYMOBJICHI aHATOMIYHUMH Ta (1310JIOTIYHUMU UYUHHUKAMH,
MOKHA BUAUIATH 3arajbHi TATEPHU, XapaKTEepHi A OiIBIIOCTI JTIOCH.

Pyx nrogunu mae 6e3i1i4 BIACTUBOCTEH, SIK1 MOKHO 3TPYITyBaTH TAKUM YHUHOM:

—  IUKIIYHICTb — MiJ] 4ac PyXy, HOra BUKOHYE MEPEOUYHUN aJTOPUTM JIiif;

—  JIOBXXHMHA KPOKY — P13HULA MTOJIOKEHHS HOTY Ha NTOYATKY KPOKY 1 B KIHIII;

—  BHCOTa KPOKY — BHCOTA MiIHATU HOTH;

—  TOpKaHHS CTYIIU — TOPKAHHS YaCTHHOIO CTYIIHI OIIOPHOI MOBEPXHI;

—  TPUBAJICTh TOPKAHHS — TPUBAIICTh TOPKAHHS CTYIIHI OMTOPHOI OBEPXHI;

—  4acToTa KPOKIB — IHTEHCUBHICTb PyXY;

—  TIOJIOXKEHHS KOPIYCy — XapaKTEepHCTHUKA TOJOXKEHHS KOPIyCy IiJ Yac
PyXy;

—  aMIUIITYy/1a pyKH — OIHCY€ PO3Max 1 aMILTITYy pyXiB pyKH ITiJ1 4ac KPOKIB.

Xoapba — 1e npupoIHUNA crHocid NepecyBaHHsS JIOJUHHU, 3a SKOTO TIIO
MEPEMINIY€ETHCA 3a JOTIOMOTOI0 YepryBaHHS PYXiB HIT, 3aBXIM 30€piratoud KOHTAKT
xouya O onHi€i HoOrm 3 moBepxHero. Lleil B JIOKOMOLIT XapaKTepU3yeThCs
BEPTHUKAIBHUM TIOJIOKEHHSM Koprycy. BinOyBaeTbcs mOBHMIA TIEpeKaT CTOMH Bif I'ITH
710 HOCKA, aMILUTITyla PyXiB pyK HEBHCOKA 1 CHHXPOHI30BaHa 3 KpoKaMH. X0ap0a Mae

NOMIPHY JOBXHHY 1 4acTOTYy KpOKiB (puc. 1.3).
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Pucynok 1.3 — Mexanika X001

3BUYaiHUI OIr — 1€ CMoci0 MIBUAKOTO MepecyBaHHs JIIOJUHU, 3a SIKOTO TLJIO0
MEePEeMINIy€eThCS 3aBIASKNA YEPTYBaHHIO PYXiB HIT 13 MepioanyHUMH (azaMu MOJIBOTY,
KOJIM KOJHA HOra He TOpKaeTbcs 3emull. [[ns 3BMuaiiHOro Oiry XapakTepHI HaXWil
KOPIyCy BIIepel, BHCOKAa aMIUTITyAa PyXiB pyK IS MIATPUMAaHHS pPIBHOBAaru Ta
JOJIaHHS IMITYJIbCY, YIIOP Ha MEepPEeaHI0 YaCTUHY CTOIH I 9ac TOPKaHHS 3eMJi, 0e3
MOJAJbIIOr0 TIOBHOTO IMepekaTy, 30uIblIeHa 4YacToTa KpOKIB 1 TOTYXKHE

BIIIITOBXYBaHHs HOramu (puc. 1.4).

Pucynok 1.4 — Mexanika 3BU4aitHOTO OIry
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bir migTronmemM — me Bua Oiry, Mmija 4Yac SKOTO TUIO TEPEMIIIY€ETbCS 3a

JIOTIOMOTOI0 YEePTyBaHHS PyXiB HIT 13 IEPIOANYHUME (a3aMHU MOJIbOTY, aji€ 3 MEHILIOK
IHTEHCUBHICTIO Ta HABAHTAXKEHHSIM Ha cyrjaoOu. J[lns Takoro Oiry XapakTepHi
MiHIMaJIbHUIM HAXUJ KOPITYCY BIIEpE, TOMIpHA aMILTITY/1a PYXiB pYK JUIsl T ATPUMaHHS
pUTMY, TUIABHHUM MEpeKaT CTOMU 3 YIMOPOM Ha ii mepenHio abo CepeiHI0 YacTUHY,

3HIDKEHA 4acToTa 1 JOBXKMHA KPOKIB. bir miATIoNieM BiApi3HAETHCS Bij 3BUYAMHOTO

Oiry OLIbII M'AKUM BIAIITOBXYBaHHSM Horamu (puc. 1.5).

Pucynok 1.5 — Mexanika Oiry miaTIONIeM

[IpoBeneHo MOpiBHSAHHS BHUIIB JIOKOMITT (AuB. Tabm. 1.1).

Ta6mui 1.1 — [TopiBHSHHS BHIIB JTOKOMITIT

Xoanba bir miarroniem 3BuyaitHuii Oir
[{ukigHICTD [IpucyTHs [IpucyTHs [IpucyTHs
JloB>KHHA KPOKY Hesenuka [TomipHa Benuka
Bucora kpoky Hegenuka Benuka [Tomipna
Ynop Ha
MIEPETHIO

TopkaHHs CcTynIH

[ToBHe 3 nmepekaToM

[ToBHe 3 nepekaToM

YaCTUHY CTOIIH,
0e3 mepekaTty

TpuBamicTh :

P [TomipHa TpuBana Herpusana
TOPKAaHHSI
YactoTa KpoKiB [TomipHa Bucoka Hesucoka
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Kineup tabauim 1.1

Xonan0a bir migTronuem 3BUYarHUM OIT
IHomoskenus I1ix HeBeTUKUM )
[lepniennukynspHe [1ix HaxumoM
KOpITyCy HaXUJIOM
AMIUTITY1a pYKH Hegenuka ITomipHa Bucoka

BuiieonucaHni BUAM JTOKOMOIIIT MatOTh HU3KY BUPA3HUX XapaKTEPUCTHK, SIKI €

OCHOBOIO JIJIs1 IXHBOI €()eKTUBHOT KIacu]iKarlii.

1.3 30ip nanux

BusHauuBIIMCh, 3 BJIACTHBOCTSIMHU XOJbOHM, 3BHYaifHOrO Oiry Ta Oiry
MIATIONIIEM, MOKHA MEPENTH 10 BUOOPY O3HAK IS MOJabIIoi kiacudikamii. OgHak
Hacammepe]] HeoOXiJHO BU3HAYUTH JIKEPENIo JaHUX, Ha SKE MOYKHA MOKIAIATHCA.
binbmiicte  cydacHux  cMapTdOHIB  OCHaIlleHI BOYJOBaHMMU CEHCOpaMU  —
akcenmepoMeTpoM 1 ripockonoMm. Lli ceHcopu narTh 3MOTy BHUMIPIOBAaTH JiHINHE
IPUCKOPEHHsSI Ta KyTOBE NPUCKOPEHHs, BiAMOBIAHO. Hukye HaBeaeHO TaOIuUIIO 13

3aCTOCOBHICTIO ITUX CEHCOPIB (AuB. Tadd. 1.2).

Tabmuus 1.2 — EdexkTuBHE BHUKOPUCTAHHS CEHCOPIB JJI OTPUMaHHS
BJIACTUBOCTEN
AKCUITIpOMETP ["ipockon
I{uki9HICTh Tax Hi
JloBXKMHA KPOKY Tak Hi
Bucora kpoky Tak Hi
TopkaHHs cTynu Tak Hi
TpuBamicTs :
P Tak Hi
TOpKaHHS
YacToTa KpoKiB Tak Hi
[Tosoxenus . :
Hi Hi
KopIycy
AMIUTITYia pYKU Hi Tak
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Konu xopuctyBau poOUTH KPOK, MOro TelePoH 3a ONOMOIror BOYJIOBAaHUX

CEHCOPIB BIICTEXKYE fK JiHIIHE, TaK 1 KyToBe MpUcKopeHHs. EQekTuBHICTH poOOTH ITHX
CEHCOpiB 0araTo B YoMy 3aJICKHUTh BiJ po3TallyBaHHs TeJe(OHy Ha TJII KOPUCTYyBaya.
Po3minieHHss TPHCTPOI0 MOXKE 3HAYHO BIUIMBATH HAa TOYHICTH BHMIPIOBAaHb Ta
IHTEpIIPETALIIIO TaHUX.

Hanpuknan, skmo Tene@oH 3HAXOAUTHCS B KHUINEHI IITaHIB, BiJCTEKEHHS
JIHIAHOTO MPUCKOPEHHS MpUHEece OB KOPUCHI JaHi, HIXK KyTOBE MpUcKopeHHs. Le
MOSICHIOETBCS TUM, IO MiJl 9ac MiAHOMYy W OITyCKaHHS HOTH TPHCTPIH peecTpye
XapaKTepH1 3MIHH JIIHIMHOTO MPUCKOpPEHHS. Takuil THM PyXiB CTBOPIOE PETryJSpHUIA

PUTM, 110 BIJIOOPaXAETHCS y BUTJISAI MTOCHIIOBHOCTI MIKIB 1 3aMaJIUH y JAHUX CEHCOPa
(puc. 1.6).

MpuckopeHHs [M/c?]
A
o
—

100 102 104 106 108 110
Yac [c]

Pucynox 1.6 — I'padik niHIHHOTO MPUCKOPEHHS M1 Yac X0ap0u 3a ocsiMu X, Y 1 Z

[HIWMT TpuKIan CIUPAETHCA HAa Pe3yJbTaTh 0l0MEXaHIYHHMX JOCIHIKEHb, SKi
JEMOHCTPYIOTh, IO PYXH PYK 1 HIT TICHO TOB'A3aH1 Ta CHHXpOHI30BaHi. Ko moanna
pOOUTH KPOK, i1 pyKa poOUTH XapaKTepHUI MTOMax, 110 BIAOMBAETHCSA B IUHAMIII PyXY
ctonu. Llel B3aeMO3B'30K MI>K pyXOM PYKH 1 HOTH J1a€ 3MOTY, aHAJII3YIOUU PyXU PYKH,
BU3HAYUTH MOMEHT, KOJH BiJOYBa€eThCA KpOK. OCOOIMBO KOPUCHUM THCTPYMEHTOM Y

bOMY BHUIAJKy cTae ripockor. I1ig yac nepiognyHOro o0epTaHHs pyKH, 1110 BUHUKAE
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miJ 4ac XOAbOH, TIpOCKON (PIKCY€e SICKpaBO BUPAXKEHUM CUHYCOIAAIbHUN MaTEpH Y

cBoemy curHaii. lleli maTepH He TUIBKHM JIETKO MiJAa€Tbcs Bilyamizamii, a il 1ae
MOXKJIMBICTh 17€HTU(PIKYBaTH MOMEHTH, 110 BIJMOBIJAIOTH KPOKaM, IIJISIXOM aHaJli3y
MiKiB cuTHaTYy Tipockomna [4], [5].

Y 1poMy BHITAIKY MH 30CEpPEIKYEMOCS Ha CHTyallli, Koiu TenedoH
po3MilieHnid y KuiieHi mTaHiB. lle TMOJOXeHHS TPHCTPOI € OJHUM 3
HAWTOIIUPEHIIIUX Cepell KOPUCTYBadiB 1 JO3BOJSIE MAaKCHUMAalbHO €()EKTHBHO

BHKOPHUCTOBYBATH aKCCIICPOMCETD.

1.4 IlepeTBOpeHHs JAHUX

Posrisparoun naHi npo NPUCKOPEHHS, K1 MOJAHO OKPEMO JUIsl KOXKHOT ocl X,
Y 1 Z (puc. 1.6), MokHa IOMITUTH, IO aHATI3 TPHOX PI3HUX 3HAYEHB OJJHOYACHO MOXKE
OyTH HE TIIbKM HE3PYYHHUM, a ¥ BUTpaTHUM 3a pecypcamu. OcoOJIMBO Lie cTae
OYEBHJIHUM, KOJIH MOTPIOHO MPOBOAUTH OOPOOKY JaHUX y peabHOMY 4aci a0 poOUTH
MOPIBHSHHS MIDK pI3HUMH MOMEHTaMu d4acy. JlJis CHpoIleHHS Ta ONTUMI3aIli

MOJABIIOr0 aHali3y, MU MOKEMO BUKOpUCTOBYBaTH (popmyny EBkiigoBa Hopma [6]

(1.1):

rmag = \Jx% + y2 + z2, (1.1)

7ie rmag — 3arajibHa BEJIMUMHA TPUCKOPEHHS 3 TPaBITAIIIEIO;
X — MPUCKOPEHHS 32 KOOPAWHATO X;
Y — MPUCKOPEHHS 32 KOOPJAUHATOO Y
Z — IPUCKOPEHHS 32 KOOPANHATOIO Z.
[Ticnms mepeTBOpPeHHS JaHWX Yy 3arajbHy BEJIUYHMHY IPUCKOPEHHS, aHai3

rpadika cTaB 3HAYHO TPOCTIMIUM 1 3pydHimuM (puc. 1.7).
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—— rmag

MpuckopeHHs [M/c?]

‘ '

100 102 104 106 108 110
Yac [c]

Pucynok 1.7 — I'padik 3 3araiapHOI0 BEJICUUHOIO JIIHIHHOTO MPUCKOPEHHS

[IpoananizyBaBimm rpadik, MOXHA MOMITUTH, 10 HOTO 3HAYEHHS 3MIIICHI
npu6an3Ho Ha 10 3a MPUCKOPEHHSIM, 110 BIAMOBIAAE MPUCKOPEHHIO CUJIU TSHKIHHA. J1J1s
KOPEKTHOT'O aHalli3y MOTPIOHO YCYHYTH BIUIMB TpaBiTallii, U0 JO3BOJUTh OTPUMATH
0111 TOYHI J1aHi. /{715 bOTO CJIiJT BUKOHATH 11Ie OJiHE nepeTBOpeHHs (1.2):

mag = rmag — M, (1.2)

7ie mag — 3arajibHa BeJIMYMHA IPUCKOPEHHS;
rmag — 3arajibHa BeJIMYMHA IPUCKOPEHHS 3 TPaBITAIII€IO0;
N — po3Mip MacuBy.

Pesynbrar yCyHEeHHs BIUIMBY TpaBiTallii MOXKHA 1MOOAUYMTH Ha rpadiKy HUKYE

(puc. 1.8).
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—— rmag

[MpuckopeHHs [Mm/c?)

10

100 102 104 106 108 10
Yac [c]

Pucynox 1.8 — I'padik 3 3araibHOI0 BEJICUUHOIO JIHIHHOTO MTPUCKOPEHHS 0€3

rpaBiTaii

1.5 O3HaKku KpoOKiB

[Ticst BUKOHAHHS OCTAaHHBOT'O MIEPETBOPEHHS JAHUX MU OTPUMY€EMO Tpadik, Ha
AKOMY YITKO BUIHO pEryJisipHi iHTepBaiu. L{i iHTepBanu BigoOpaxaroTh MOBTOPIOBAHI
LMKIJIU pyXy HIT. SIKIII0 BUOpAaTH OJIMH 13 TAKUX THTEPBaIIB 1 30UTBLIINTH MOro MacuTao,
CTaHe OYEBMJHO, 110 BIH SBJILE€ COOOIO LIMKJI HOTH, L0 BKIIIOYAE IMOCIITOBHUM pyx

CIOYaTKy OJIHIET, a MOTIM 1HIIOT HOTH (puc. 1.9).

—— mag

[MpuckopexHs [m/c?]
5

-10

100.50 100.75 101.00 101.25 101.50 101.75 102.00 102.25 102.50
Yac [c]

Pucynok 1.9 — I'padix uuxmna Horu
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AHanizyouu oTpuMaHuil rpadik, MOXHa BUJILJTUTH HU3KY XapaKTePHUX O3HAK,

TUTIOBUX A 1uKITy. [l ocoOGmmBOCTI JomoMararoTh ieHTH(]IKyBaTH OKpEeMi eTamu
PYXY 1 CTBOPUTH UITKY KapTUHY ITUKITY HOTH. J[0 TaKMX O3HAK HAJIC)KATh:

—  HauriauOIlIa 3arajauHa;

— 7Bl r1UOWHY B HAUTIUOLIIN 3ama uHi;

—  pI3KMM miAioM 13 HAUTIKUOIIOT 3aMmaInHM;

—  HaWBUINMH MK micid rIHOO0KO] 3amauHu;

—  II0JIOTa JIOBra 3amajuHa;

—  HEYITKI JIaHI M>K HAaWBUIIAM ITIKOM 1 ITOJIOTOI0 JOBTOIO 3aIaIMHOIO.

JIs yTOUHEHHSI B3a€MO3B'SI3KY MK CUTHAJIAMU aKCEJIEpPOMETpa 1 pyxamMu Hir
OyJIO TIPOBEJECHO MPAKTUUYHHMKM eKkcriepuMeHT. [1i1 yac eKcrepuMeHTy 31HCHIOBaIacs
npsiMa TPAHCIIAIIS TaHUX 3 aKCeJIEPOMETpa Ha €KpaH, 1110 1aJI0 3MOTY B peaTbHOMY 4aci
CIIOCTEpIraTH 3MIHM CUTHAIY MiJ] 4aC KOKHOTO KPOKY. IMIEepUYHUM MIJISIXOM BAAIOCS
BUSIBUTH 3aKOHOMIPHOCTI, IO TIOB'SI3yIOTh MEBHI JIUISHKY Tpadika 3 pazamMu KPoKy.

Ha mingcraBl cmnoctepekeHb Oysio CKIAAEHO TaOJUII0, M0 JEMOHCTPYE
BIJIMOBIAHICTh MIXK €TarlaMy pyXy HOTH Ta XapaKTEPUCTUKAMHU CUTHAITY aKCeJIepoMeTpa

(muB. Tabm. 1.3).

Tabmuus 1.3 — BiAnoBiAHICTE MIXK €TalmaMu pyXy HOTH Ta XapaKTEepPUCTUKAMU

CUTHAITy aKceJIepoMeTpa

Pyx Horu XapakCTEpUCTUKA CUTHAITY
[lepeneceHHs IpOBiAHOI HOTH (3
Tenae(OHOM y KHILIEH1) 13 3aJHBOTO
MOJIOKEHHS B IEPENIHE, THITUMU
CJIOBAMH — KPOK

Ilonora goBra 3amaguHa

VY ap HorHM 00 3eMITIO Haiirmmn6ma 3anamginaa

VY nap HOTH 00 3eMITIO HaiBumuii mik micis riamooKol
3anaguHu

Kpok npyroro HOTOrO Heuitki naHi Mi>k HABHUIIUM TTIKOM

1 TIOJIOTOFO JTOBI'OXO 3aITa{HHOIO
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[Ticns Toro sk OyJO0 BCTAaHOBJICHO B3a€EMO3B'SI30K MIDK  CHTHAJIaMHU
aKcejepoMeTpa Ta KpOKaMH TiJ 4ac XOAbOW, HACTYMHUM Ba)KJIMBHUM €TAallOM CTa€e
BU3HAYEHHSI XapaKTEPHUX O3HAK JIJIsl PI3HUX THUIMIB 01y — 3BUYAMHOTO Ta MiATIONIIEM.

Jl7is 1boTO HEOOX1IHO MPOBECTH JAETaIbHHUM aHami3 rpadikiB, OTpUMAHUX MiJ

qac 3aMucy CHUTHAJIIB akceJIepoMeTpa I 9ac 3BUYaWHOTO Oiry Ta Oiry miATIONIeM

(puc. 1.10).

—— mag (3Bu4anHwi1 6ir) mag (6ir nigTionuem)

&

8

MpuckopeHHs [m/c?]
MpuckopeHHs [M/c?]

20 2 24 26 28 30 20 22 24 2 28 30
Yac [c] Yac [c]

Pucynox 1.10 — I'padiku 3BugaitHoro Oiry i Oiry miaTiONIeM

Ha ocHoBi anamizy gaHux JJs 3BHYailHOTO Oiry 1 Oiry MiATIONIIEM MO>KHA
3pOOUTH BUCHOBOK, III0 HE BCl O3HAKHW, paHille BUSBIEHI Ha Ipadiky s XOAbOH,
MOYKHA 3aCTOCYBATH J0 IIMX BUAIB aKTUBHOCTI. Hanpukman, sk:

— 1Bl TIMOMHU B HAWTIHMOIIINA 3amaauHl — JedKl 3 HAUTIHOIIMX 3amaguH
MaroTh 3 abo OibIne riIyOrH, a TOMY Il O3HAKa HE XapakTepHa JJisl ABYX BUJIIB OITy;

—  TI0JIOTa JOBra 3aIlajuHa — IS O3HaKa T€X HE BUSABJICHHA.

Kpim o3Hak, siki BUSBWINMCS HENPUAATHUMHU i Kiacudikamii oOiry, Oyio
BUSIBJICHO 1 3arajbH1 O3HAKH, BIIACTHBI BCIM TPHOM BHJIaM JIOKOMOIIIT:

—  HaWrJIMOIa 3arajauHa;

—  PI3KUH MIHOM 13 HAUTIMOIIOT 3aIaIuHH,

—  HaWBUWINMH MIK ITICJIA TJIMOO0KOT 3aMaIuHu.

Ili 3arasbHl O3HAaKM CTaHYThb OCHOBOIO JUISl JaJIbHEHIEH Kiaccuukaiuu.

OpmHak BUKOPHUCTAHHS IIUX JJAHWX Y IXHOMY BUX1JHOMY BHUTJISIAI HE AACTh JOCTATHHOT
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iHpopMaTtuBHOCTI Isi €deKTUBHOI Kiacudikaiii KpokiB. ToMy, mJis JOCATHEHHS

HaWKpalux pe3yibTariB, JaHl MOTPIOHO MPUBECTH 10 (PIHATIBLHOTO BUTIISAY.
diHaTbHUM BUTIIS O3HAK KPOKIB Oye Takum (puc. 1.11):
—  NPHUCKOPEHHS HANBUIIIOTO MIKY;
—  1HTepBaJ Yacy M HalHMKYOIO 3aMaJuHOI0 1 HaBUIUM mikoM (1.3);

—  1HTepBaJ yacy MDXK JBOMa IMOBHUMHU IukiIamu (1.4).

vpi = vt — pt, (1.3)

1€ Vpl — IHTEepBaI Yacy MK HAUTJIUOIIO 3anaAuHOI0 1 HAUBUIIIUM MIKOM;
Vt — yac HalrIuOIIOol 3aa uHH;

pt — yac HaliBUILIOTO MIKY.

pti = pt;_; — pt;, (1.4)

ac Upl - iHTepBaJ'I qacy MIX JABOMa IIOBHUMH IHUKJIaMH,

pt — yac HAWBUIIOTO MIKY.

— mag
30 ®  NiK- MoYaToK LMKy
3anauHa - NoYaToK LUKy

BiAICTaHb MK 3anafuHOL0 i NIKOM
=== BigcTaHb MiX UMKNaMu

INpuckopeHHA [m/c?]
5

-10

10050 100.75 101.00 10125 101.50 10175 102.00 102.25 102.50
Yac [c]

Pucynox 1.11 — I'padix 7BOX MOBHUX IUKJIIB Ta iX O3HAKU
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VY upomy po3iii Oyiio AeTalbHO PO3MIISIHYTO XapaKTEPUCTUKU TPbOX OCHOBHUX

BH/IIB JIOKOMOIIii: X0/Ib0H, OIry MIATIONIEM 1 3BUYaHOTO OITy. 3aBISKH MPOBEIACHOMY

aHaJ13y BAAJIOCS BUAUTMTH KIIOYOB1 O3HAKH, SIK1 IaTyTh 3MOTY KJIacu(iKyBaTH iX.
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2 BUBIP METOJIB I ITIPOI'PAMHHUX 3ACOBIB

2.1 MeTtoau pinbTpamii JaHux

Bxigai mani akciipomeTpa moTpeOyroTh (inbTpa, sSKuil Oyne BiANOBIIATH
TaKUM BUMOTaM:

—  JIETKOB&XHICTh — (DUILTP MOBUHEH MIBUIAKO 0OpOOJIATH J1aHi, BCTUTATH 3a
iX HaAXOMKEHHSIM y peabHOMY 4acl Ta HE CTBOPIOBATH 3aTPUMOK Y pOOOTI CUCTEMHU.
Ile 0co611MBO BayKJIMBO JJISI IATPUMaHHS €()eKTHBHOCTI Ta IJIABHOCT1 pOOOTH B YMOBaX
MOCTIMHOTO OTOKY 1H(QOpMAIIiT;

—  TIPONyCKAaHHS HU3BKOYACTOTHUX CHTHAJIB — y HACTYyIMHHUX €Talmax MU
OyneMo o4MIIaTH AaHl BiJ OJIM3bKO HYJIBOBHUX YaCTOT, TOMY Il CUTHAJIM HE MarOTh
BEJIMKOT0 3HAYCHHS IS MOAATBIION0 aHaI3Y;

—  TNpUAYLIEHHS BUCOKOYACTOTHOTO Iiymy — JlJis TOYHOro aHamizy JaHuX
KPUTUYHO BAXKJIMBO 3MEHIIUTH BIUIUB LIYMiB, SIKI CHOTBOPIOIOTH MIKHU Ta 3aMajuHU
curHasry. O4YUINCHHS CUTHATY BiJ TaKUX TIEPENIKOj CYTTEBO MIABHUINYE TOYHICTH
BU3HAYCHHS KIIOYOBUX XapaKTEPUCTHUK, MOKPAIIYIOUH SIKICTb MOAANbIIOT 00pOOKHU I
1HTEepHnpeTanti.

JUist  3a70BOJIEHHS 3a3HAYEHUX KPUTEPIiB ONTHUMAJIbHUM BHOOPOM €
HU3bKOYACTOTHUHN (DUITp. BiH HE NMIe MOBHICTIO BIANOBIAAE YCIM BUMOTaM, aje i
BUPIZHIETHCS MPOCTOIO peajizalli€ro, MO y CYKYNMHOCTI pOOUTh HMOro 1aeadbHUM

KaHIUIaTOM JJId 1€l 3aaa4l.

2.2 Metoa kiacu@ikanii JaHux

Hns Bubopy knacudikaropa s NpoOJeMU pO3Mi3HABAHHS — XOJbOH,
3BUYaiHOrO Oiry Ta Oiry miaTionueM, 0yjo MPOBEANHO CEPil0 €KCIEPUMEHTIB, 100
3HAUTH HAWOUTBIII M AXOASIINN METOI, 3 OTJISTY Ha BAMOTH CHCTEMH 1 XapaKTePUCTUKU
TaHUX.

[Ticas anami3zy pe3yJsbTaTiB €KCIEpUMEHTIB OyJI0 BCTaHOBIEHO, 0 metoa K

Hanompkuux cyciaiB (KNN) npogeMoHCTpyBaB HallKpaluid OalaHc MiK MPOCTOTOIO
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peanizaliii, TOYHICTIO 1 IBHUAKICTIO poOoTu. llel kmacudikatop mMoKa3aB BHCOKY

TOYHICTh MiJ Yac ifeHTUdiKalii X001, a TAKOXK TiIHI pe3yJabTaTh g Oiry Ta Oiry
[T ITIOIIEM.

KimrouoBoro nepeBaroro KNN y 110My 3aBmaaHHI cTalo Te, MO BiH €()eKTHBHO
Mpaloe 3 YaCOBUMHU IHTEpBaJlaMU JaHUX, NI CUCTeMa KiIacu(ikye HE OJUHUYHY
O3HaKy, a IIIuK Habip O03HAK, OTPUMAaHMUX 3a MEBHUM nepioa. Takuii miaxia gae 3Mory
npobadaTty HE HAWBUILY TOYHICTH METONY AJIA 3BUYAMHOTO Oiry Ta Oiry miATonieM
(puc. 2.1). Ane B KiHIII 3arajibHa TOYHICTb Kiacu]ikallii 1ocsarae BUCOKOTO PiBHS JJIs
BCIX JIOKOMOIIIH, 1[0 POOUTH LI METOJ OCOOIMBO MPUAATHUM [JIsl MPAKTUYHOTO

3aCTOCYBaHHSI.

¥oasta 1.08

Bir nigrexnuem B.81

3BMYEAHKA Bir @.79
ACCUracy

macro avg B.87

weighted avg &.84

Pucynok 2.1 — Pe3ynprat TECTOBUX TAHUX

Hes3Baxkarouu Ha Te, 110 ICHYIOTh OUIBIN CKJIaJAH1 METOAM, IXHE BUKOPUCTAHHS
BHMarae 3Ha4YHUX PECYPCIB 1 4acy Ha HaBYAHHS, II0 MOXE OyTH HAIJIUIIKOBUM JIJIs
pO3B'sI3aHHS LILOTO 3aBlAaHHA. TakuMm uymHOM, MeToa KNN cTaB onTuMabHUM
BUOOPOM, 1110 33/I0BOJILHSE BC1 TOCTABJICH1 KPUTEPIi.

JIyist ostinieHHs pe3yibTaTiB OyJI0 HAJAIITOBAHO MmapaMeTp uucia cycimiB K.
Jlns uporo OyJI0 BUKOPUCTAHO METOJI KpOocCBajifallii, Mo Jajgo 3MOry 00'€KTUBHO
OIIIHUTHU BIUIMB Pi3HUX 3Ha4eHb K Ha TOUYHICTH MOJENI.

[lin wac mporo mpoilecy OyJ0 BpaxOBaHO KiTbKa BAXKIMBUX acmlekTiB. [1o-

nepiie, 3aHaiTO MaJjie 3HauyeHHs Oy/ie HeIOCTaTHIM JIJIsl HallKpanioro pesyJbrary. Ilo-
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npyre, 3aHaaTo Beiauke K BIIMBAa€ HE TUIBKM HAa TOYHICTh, @ ¥ HA MIBUIKICTH pOOOTH

anroput™my. [Jns Bemukux 3HadeHb K dvac kmacudikaiiii 30UTbIIYETHCS, OCKIIBKU
JITOPUTM Ma€e 0OpoOUTH OUIbIIIE CYCIIIB JJIS MPUUHATTSA pillieHHs. B yMoBax mpoekTy
1€ MOXXE CTaTU KpUTUYHUM (HakTOpoM. TakKuM YMHOM, y MPOIIECi HANIAMTYBAHHS MU
JTOTPUMYBAJUCS OaTaHCy MIXK HAAMIPHO MaJUMHU Ta HAAMIPHO BEJTMKUMH 3HAYCHHSIMH
K.

V pa3zi motpebu cuctema Moxke OyTH TOAATKOBO aJanToBaHa 10 HOBUX JaHux K
3a JOTIOMOTOI0 KpocCBajijallii abo 1HITUMHA METOaMH ONTUMI3allii. TakuM YuHOM, MU
JOCATJIM HE TUIbKM BUCOKOI AKOCTI Kiacudikaiii, a ¥ THYYKOCTI, IO Ja€ 3MOTY

BpPaxoBYBaTH (PaKTOPH, K1 3MIHIOIOTHCS, M1/l YaC MOAAJIbIIOI pOOOTH CUCTEMHU.

2.3 BuOip MOBHM /151 HAITMCAHHSA TECTOBOI MOJeJi

[lepen HamucaHHSIM 3acTOCYHKAa, HOTPIOHO HAamMCaTH TECTOBY MOJEIb
KJacudikaTopa, y 3py4HOMY IS LIbOTO (popmi, BHOOPOM MOBH AJis IbOTO cTaB Python.
Bubip Python nis po3poOku kinacudikatopa pyxy, iKW Ma€e po3pi3HITH Taki CTaHU,
K X0/b0a, 3BUYaliHUM OIr 1 OIr miATIONUEM, OOIPYHTOBAaHUN KIJTbKOMa (pakTOpamw,
30KpeMa JOCTyIHUMHU IHCTPYMEHTAMHU Ta 3pYUHICTIO BUKOpUCTaHHS MOBH. Python €
OJIHI€I0 3 HAWIMOMYJISIPHIIINX MOB MpOrpamMyBaHHS B c(epl MAIIMHHOTO HaBYAHHS
3aBASKA IIMPOKOMY CIHEKTpy O10JI0TeK Ta MOTYXHUX IHCTPYMEHTIB, IO 3HAYHO
HOJIETIYIOTh PO3POOKY TaKMX MOJIEIEH.

Jns 3anayl kinacudikauii pyxy Python npononye Benuky KinbKicTh 010110TEK,
cepell IKUX MOYKHA BUIAUIMTH TaKi:

—  NumPy — ans po6otu 3 6araToBUMipHUMUA MacHBaMU Ta MATPHUIISIMH, 110
€ OCHOBOIO JJIs1 OOPOOKHU JTaHUX;

—  Pandas — my1s poG0TH 3 TaGIUIIMH TaHUX,

—  Seaborn — ayis HaBUanbkHI TPadUKIB;

—  Scikit-learn — i 3acTocyBaHHA PI3HUX AJITOPUTMIB  MAIIMHHOIO

HaB4YaHHs.



28
3aBasKu MPOCTOTI BUKOopUcTaHHs Python 1 BemnuesHilt KUIBKOCTI pecypciB JIs

BUPIIIEHHS 33/1a4 MAaITHHHOTO HaBYaHHS, ISl MOBA € 17ICAIbHUM BUOOPOM JTsI HAIIIOTO

BHIIAJKY.

2.4 Bu0ip cepenpoBuia po3po0Ku AJisi HAIIMCAHHS TECTOBOI MOeJIi

3aBgaHHs TOTpeOye cepeloBHINA JJIT PO3POOKHM TECTOBOI MoOJei Ta
neperBopeHHsa naHux. Cepen HadnomymsipHimmx pimeHb — PyCharm ta Jupyter
Notebook.

PyCharm — ne motyxHa IDE, sika 3a0e3neuye aBTOJONOBHEHHS, aedarep,
IHTErpallio 3 CUCTeMaMH KOHTPOJIO BepcCiil 1 MATpUMKY muariHiB. BoHa ineaibHO
MIIXOMUTh JJIS BEIUKHX, CTPYKTYPOBAaHUX IIPOEKTIB, /€ BAXKIWBO MiATPUMYBATH
MOPAJIOK y KOJi Ta (aiinax.

Jupyter Notebook, cBoe€rwo ueproro, Opi€HTOBAaHHM Ha I1HTEPAKTUBHICTH 1
3pYYHICTh JJIsl €KCIEPUMEHTIB. BiH 1leaibHO MIAXOAWTH [JIs aHaji3y JdaHuX,
Bi3yasi3zallii Ta TeCTyBaHHS Mojelied. MOXIUBICTh BUKOHYBaTH KOJ TMOETAIHO
(6;oxaMM) 3HaYHO CIPOIIY€E eKcepuMeHTH. [TpoTe ynpaBiiiHHS BETUKUMH NPOEKTAMU
B Jupyter oomexxeHe yepe3 Opak 3aco0iB 11t opraHizaiii (aiiiis.

st mamoro 3aBmanns Jupyter Notebook € ontumansHuM BUOOpPOM 3aBASKA
Horo npoctoTi Ta GOKyCy Ha iHTEpaKTUBHINA poOoTi 3 manumu. PyCharm, xou i1 mae

NOTYXHUHN (QYHKIIIOHAJ, Y IIbOMY BUIIAAKY Oye HaIJTUIITKOBUM.

2.5 MoBu Kotlin Ta Java: oco0mBOCTI T2 NOPiBHAHHSA

B po3po6mi HatuBHuX Android-gonaTkiB 3a3Bu4ail BUKOPUCTOBYIOTHCS JIB1
ocHoBHi MoBH — Java Ta Kotlin. O6uaBi MOBHM MalOTh MOMJIMBICTH KOMITLISIIIT
HanucaHoro koay y ByteCode, sikuii moTiM BUKOHY€ETBCS Ha BIpTyaJlbHIN MallvHi Java.
Cawme 111 0COOJIUBICTB JTO3BOJISE T0OpE IHTErPyBaTH 111 MOBU MiX co00t0 [7].

Java, sk omHa 3 Haicrapimmx MoB a1 Android-po3poOku, BiioMa CBOEIO

HAJIAHICTIO Ta 3pO3YMUIMM CHUHTAKCHUCOM ISl THX, XTO 3Haomui 13 C-moiOHUMHU
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MOoBaMU. BoHa mpomoHye TOTYXHY  MIATPUMKY 00’ €KTHO-OPIEHTOBAHOIO

MporpaMyBaHHS 1 IEMOHCTPY€E BHCOKY MPOIYKTHUBHICTh y OaraThox 3amadax. OmgHax
yepe3 sIBHE OrOJIOIICHHSI TUITIB Ta 1 BEJIMKOI KUTBKOCTI Ha Java Moxe OyTH TPUBAJIIIO0
Ta OUIBII TPOMI3JIKOIO.

Komu x moBa 3axomuts mpo Kotlin, i1oro oCHOBHUMHU TepeBaraMu CTaroTh
CydacHICTh 1 mpakTuuHicTh. Kotlin cTBOproBaBcs sk MOBa, sKa BpPaxoBY€E pealibHi
notpedbu  po3poOHuKiB. BiH Tak caMo miaATpEUMye 00’€KTHO-OpPIEHTOBAHE
IporpaMyBaHHs, aje J0JAaTKOBO Ja€ MOXJIMBICTh MUCATH KOJ (PYHKI[IOHAIBHOMY
ctum, wHampukian: Jetpack Compose, Coroutines, Ktor — 1 06i6mioTexn
BUKOPUCTOBYIOTh (DYHKIIIOHAJIbHUM CTHJIb IPOrpaMyBaHHs, 0 OCTAHHIM 4acoOM CTa€e
O1JIbLI MOIYJIIPHOIO MAPOIUTMOIO IIPOTPAMyBaHHs, YePE3 CBOT OUEBUAHI IIEPEBATU: K
JETKICTh Y HAJIArOJKEHHI, Tak 1 Oe3meKy uepe3 uepe3 imyTtadenbHICTh KiaciB. Kpim
toro, Kotlin Mae 1HTYiTUBHO 3pO3yMUIMI CUHTAKCHUC, JI03BOJISIE CKOPOTUTH KUIBKICTh
KOy 1, HaWToJIOBHIIIE, 3a0e3neuye 3axuct Big NullPointerException, sikuii € onHi€ro 3
HalOUIbII MOMIMPEHUX MTOMUIIOK y Java.

3arajioM, oOMparYu MK IIMMH JIBOMa MOBaMH, s cxujsitocs 10 Kotlin. Horo
JAKOHIYHICTh 1 3pYYHICTh JIO3BOJISIIOTH IIBUJIIE JOCSATATH OaXaHOTO PE3yibTaTy, a
cydyacHl (yHKOii Ta BOYJOBaHI MEXaHI3MU O€3MeKH poOJSITh PO3pOOKY OUIbII
OPUEMHOIO 1 TPOAYKTHBHOW. Java, O€3yMOBHO, 3aJIMLIAETHCS TOTYKHUM
IHCTPYMEHTOM, aje ii TPOMI3JKICTh 1 BIICYTHICTh JEAKMX CYYaCHUX MOKIMBOCTEH

pOOIIATH ii MEHIIl TPUBAOJIMBOIO /IJI HOBUX MPOEKTIB.

2.6 MoBu Kotlin Ta Groovy ais Gradle: 0c001uBOCTI Ta MOPIBHSIHHA

Gradle € ocHoBHUM 1HCTpYMeHTOM 30ipku Android 3actocyHkiB, a MoBu Kotlin
1 Groovy — 11e BuOip po3pOOHUKIB /I HAITMCAHHS KOH(ITYpaIliiHUX CKPUIITIB.

Groovy BUKOPHUCTOBYE AMHAMIYHY THUII3alll0, IO Ja€ OUIblIe THYYKOCTI, aje
POOUTH CKIIAIHIIIIMM BUSBICHHS MOMIJIOK ITiJ1 Yac HaMmMCaHHs. BunpasiieHHs MTOMUIIOK

94acTO MOTPeOye Yacy, OCKUIBKU BOHU MPOSIBISIOTHCS BXKE I11]] YaC BUKOHAHHS CKPUIITIB.
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Kotlin 3a6e3neuye HesiBHYy cratuuny Tumizaiiio. Kotlin Bukopucteye DSL

MiAXiJ, 0 AOMOMOTae MUCAaTH OUTBII 3pO3YMLTl Ta CTPYKTYpOBaHiI KOH(IrypariiiHi
aiinm, Takox € 3a0e3MevyeHHs] BUSBJICHHS TTOMUJIOK Ha eTari HanmucaHHs koay [8].

Tpeba 3ayBakuTu, IO HANWCaHHSA IUIAriHIB g rpamia Ha Groovy
BiI0yBa€ThCsl HaifuacTime Ha Java, ska He € HallkpamiuM BHOOPOM Yy TOpPIBHSHHI
Java/Kotlin. Kotlin, cBo€to ueproro, ga€ MOXKJIUBICTh HaTMCAHHS IIJIAriHIB HA CAaMOMY
Kotlin, o mokparirye iHTerpariito miaridis i3 CHCTEMOIO 301pKH.

Tomy BubGip oueBuaauit — Kotlin.

2.7 BuOip 0i0srioTexku 1Jis 30epiraHHs JaHUX

3acTocyHOK OyJe 30epiraTu KpOKH Ta X TUIl aKTUBHOCTI, a I 1IbOT'O MOTPiOHO
oOpatu pimeHHs1 aJisi 30epiranHs JaHux JokanbHO. Room 1 Realm — e momyssipHi
pitmeHHst uisi podotu 3 6azamu gaHux B Android-momatkax. OOuaBa 1HCTPYMEHTH
JAl0Th 3MOry 30epiratv JaHl JIOKaJbHO, aj€ MAaroTh BIAMIHHOCTI B apXiTEKTypi,

(G yHKI10HATBHOCTI Ta MPOAYKTUBHOCTI. JleTanbHimie quB tadm 2.1 [9]:

Tabmuusg 2.1 — IopiBasiHHsA Room 1 Realm

Room Realm

Tun 6a3u maHux SQLite NoSQL

[Ipoctuii inTepdeiic nis
[Ipocrora Bukopuctannst | Bumarae 3nanns SQL
poboTtu 3 00'ekTaMu

. Menmia 15t mpoCcTUx Buma anist npoctux 1
IIpoayKTUBHICTH . _ .
omneparuiu CepelHIX olepamnin
. _ [ToTpiOHi cuienapii ABTOMaTHYHA MITpaIlis
Mirpaiis qanux _ _
Mirparii JaHUX
[TinTpumka [TinTpumka Google He mae nigrpumku

Kpocmnarpopmennicts | Hi Tak
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OcK1IbKH 3aCTOCYHOK y HAac HaTUBHUH, 1 Room nepebyBae B mpoctopi Android

Jetpack, mo o3nadae, mo Google pekoMeHIye HOTO0 BHUKOPHUCTOBYBATH, TAaKOX
0101ioTeKa TPOMOHYE Kpallly MacIITaOOBaHICTh Ta IHTETpallil0 3 I1HIIUMH
koMroHeHTaMu Android, mo poOuTk ii onTUMaILHUM BHOOPOM IIJISL IIOTO MPOEKTY.
Kpim Toro, miarpumka Realm misi Android Oinblie HE OHOBIIOETHCS, IO MOXE
NPU3BECTU J0 MPOOJIEM 13 CYMICHICTIO Ta O€3MEeKOI0 B MallOyTHROMY. 3 OTJISAIy Ha Il

dakTopu, BubOip magae Ha Room sk OUTBIT HaAIMHE 1 CydacHe PIlICHHS.

2.8 Buoip 0i0rioTexu 1Jia BIpoBaKeHHs 3aiexHocrei (DI)

VY mnpoueci po3poOku JetStep BUHHMKHE BeIWKa KUIBKICTh 3aJICKHOCTEH MIXK
pi3HUMHU KOoMIIOHEHTaMH. [le Moke mpHU3BECTH A0 YCKIIAJHEHHS 1HIiIlani3allii Kjacis,
a/pKe KOXKCH KJlac MOJKE 3ajieykKaTd BiJ IHIIMX KjaciB abo pecypciB, IO MOTpedye
BEJIMKOI KUIBKOCTI KOXy JUIsl HaJalITyBaHHA Ta iHimiamizamii. Came TOMy BUHUKAE
HEOOXIJTHICTh Y BUKOPHUCTAHHI MIAXOMIB, SIKI JO3BOJISIIOTH IMOJIETIIUTH YIPAaBIIHHS
3anexHoCTsIMU. OTHUM 13 TaKKX MM11X0/11B € maTepH BrnpoBamkenns 3anexunocteit (DI).

DI — me maTepH NMpOEKTYBAaHHS, IO CIPSAMOBAHUN HA CHPOIICHHS MPOLECY
1HIIai3alii KJ1aciB NUISIXOM Niepeaadl HeOOX1JHUX 3aJIeKHOCTEM 30BHI 3aMICTh TOTO,
o0 KJ1ac caMoCTiiHO iX cTBOproBaB. Lle 103BoJIsI€ 3HU3UTH 3B’ A3HICTH KOMIIOHCHTIB,
MIJBUILIUTH iX MOAYJBHICTh Ta 3py4HICTh TecTyBaHHA. B Android po3po06iii oco6imBo
NOMYJISipHI HAacTymH1 O10110TeKH ISl peastizallii BIPOBAIKEHHS 3aJie)KHOCTEH (IUB

Tabm 2.2) [10]:

Tabmuns 2.2 — IopiBusuusa Dagger 2, Dagger Hilt, Koin

bibmioTeka [lepeBaru Henomniku

Bucoxka epexktuBHICTh Ta ) )
L Benuka KUIBKICTh
ONTUMI3ALlISI KOAY
. . m1abJIOHHOTO KOy,
Dagger 2 [TinTpumka Java ta Kotlin , s
, , ) MMOBLILHA KOMITLJISIIIS,
MOyBHICTS 1 JIETKICTH . _
. CKJIaJIHICTh Y BUBUEHHI.
MIJITPUMKH KOJTY .




Kineup Tabmaum 2.2

bi6mioTeka ITepeBarn

Henonixku

Kpama interparis 3 Android,
Dagger Hilt | mene ma6nonnoro xoxy,

IMpOCTOTAa BUBYCHHA.

Benuka KiIbKICTD
1a0JIOHHOTO KOJY,
IMOBUILHA KOMITIJISAIIS,
CKJIaJIHICTh Y BUBUCHHI,
MEHIIIAa MacIITa0OBaHICTh

Hik y Dagger 2.

Hesenuka KijgbKIiCTh MIA0JOHHOTO
KOy,

MIBUKICTH PO3POOKH,

Koin JIETKICTh Y BUBYEHHI,

nobpe iHTerpyethes 3 Kotlin,
MIHIMaJILHHH BIUIUB HA IIBUIKICTH

KOMIIUTAL].

BiacyTHicTh KOMITUIAIIIHOT
Oe3IIeKH, MOKJINBI
IIOMMJIKH I11]] Yac
BUKOHAHHS, T1pIia
€()EeKTUBHICTb MOPIBHSIHO 3
Dagger 2, cknaanimie

HaJIaarOKCHHA IIPOIrpaMu.
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Jlst moro nonatky s oopaB Koin sik cuctemy BIpoBaKeHHS 3a1exkHocTel. e

MIJIX1]] € HAMOUIBII 3pYYHUM CEpeJl THX, 10 PO3AUBISIOTHCS, OCKUIbKK Koin MiHIMI3ye

KUIBKICTh IMA0JIOHHOTO KOy, IO JO3BOJISIE 3HAYHO MPUIIBUIIIMTH PO3POOKY Ta

3HU3UTU CKJIAQJHICTh HaNalITyBaHHA 3ayiekHocTedl. KpiMm Toro, epekTuBHICTH, AKY

npononye Koin, koM 10CTaTHS 71l MOTped MOro 3aCTOCYHKY, 1 HOTO 1HTerpauis 3

Kotlin po6uTts #ioro HaikpaiiiMm BUOOPOM JJIsi MOIX BUMOT.

2.9 PilneHHs 11010 OTPUMAHHSA KPOKIiB

['onoBHa BUMoOTra nporpamu, e Kiacu@ikaiiisi KpokKiB, TOMY BaKJIUBUM €TarioM

Oyne BuOip JKepena KpokiB. J[Jis 1IbOTO B HAC € KIJTbKA BapiaHTIB, BAKOPUCTAHHS:

—  Google Fit SDK;
—  Fit Bit SDK;

—  HATUBHUU CEHCOP.
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Google Fit SDK — e 616mioTeka Bijx Google mis podboTu 3 JaHUMU 310POB'S Ta

¢itHec-akTuBHOCTSIMH. Cepen mepeBar — BHUCOKAa TOYHICTh MiJPAXyHKY KpPOKIB Ta
MO>KJIMBICTh OTPUMAHHS JJAHUX [TaKeTaMU 3a MEeBH1 YaCOB1 IHTEPBAJIH, 1110 JTy>KE 3pyYHO
st knacudikaropiB. OCHOBHI HEAOJIKH: OOOB’SI3KOBA aBTOpHU3AIlisl, CKJIAJIHICTh
1HIIIami3anii, a TaKOXK BKIWBHMA acCMEKT — MpUNUHEHHA miaTpuMku SDK, ockinbku
Google mnanye 3akputu API 30 uepBus 2025 poky [11] .

Fit Bit SDK — 11e Takox 6i0mioTexa Bix Google mist po60TH 3 TaHUMU 3I0POB'S
Ta piTHEC aKTUBHOCTSIMHU, cxoka Ha Google Fit SDK, ane mae He Taky BUCOKY TOUHICTb
pO3Mi3HaBaHHS KPOKIB SK BOHA. ['OJIOBHUI HEAOMIK, HOTO PIIIEHHS — aBTOpH3AIlis,
BOHA IMIUIEMEHTOBAaHa OyXK€ HE 3PY4YHO, TaKOX OOOB’S3KOBO MOTPIOHO OTpUMATH
odimiitHUN 103B1T Ha BUKopructanas SDK [12].

HatuHuii cencop — e BOynoBanuii pynkuionan Android ass 300py AaHHUX po
¢b13u4Hy aKTUBHICTh. [ '0JI0BHI IepeBaru: mpocTa iHTerpailis 1 MiHIMajbH1 3aJIEKHOCTI.
OpHak nei miaxig Ma€e HeOMIKU y BUTJISIII HE3PYYHOTO MEXaHI3My OTPUMAHHS JTAHUX
Ta MEHIIOI TOYHOCTI PO3Mi3HABAaHHS KPOKIB.

3BaKUBIITM BCl TIEpEeBarv ¥ HEJIOJMIKK, BUOIP MPUIIAB Ha HATUBHUM CEHCOD, 1€

JIETKe PIIIECHHS, K€ BIAMOBIJA€ BUMOTAM MPOEKTY.
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3 PO3POBKA ITPOI'PAMMU

3.1 AHaJ1i3 BUMOT /10 3aCTOCYBAHHS

3.1.1 Konnenuisa

HeoOximHo po3pobutu [10AaTOK, L0 Ja€ MOXJIMBICTH KOpHCTyBadam
BIZICTEXKYBATH 1X KPOKU TaK BHIU JIOKOMOIII.
JlomaTok OMOMOTae KOPUCTYBAueBl Kpalle po3yMiTH HOTro (i3uyHH

aKTHBHOCTI 3a JACHb.

3.1.2 ®yHKUiOHAJbHI BUMOTH 10 CHCTEMH

KopucrtyBau MoBHHEH MaTH MOXJIMBICTH BIJICTE€KYBaTH KUIBKICTh KPOKIB 3a
JIEHb.

KopuctyBad noBuHEH MaTl MOKJIMBICTh BIJICTEKYBAaTH BU JJOKOMOILIIH.

KopuctyBau moBMHEH MaTH MOKIIUBICTH OQuUTH PO3MOALNT JIOKOMOIN B
MOPIBHSHHI 3 HITUMHU.

KopucrtyBau NOBUHEH MaTH MOXJIUBICTh OJABaTH KPOKHU Ta iX KIacH(IKALIiIO
BPYUHY.

CucTtema MOBHHHA 3UYMTYBATH CEHCOPHI JIaH1 KOJIM 3aCTOCYBaHHS y (POKYCI.

Cucrema MOBUHHA 3YMTYBATH CEHCOPHI J1aH1 KOJIM 3aCTOCYBaHHSA y (OHI.

Cucrema MoBUHHA 3YMTYBATH CEHCOPHI JIaH1 KOJIU TeIeOH 3a0JI0KOBAHUMA.

Cucrema MOBUHHA 3YMTYBATH CEHCOPHI J1aH1 KOJIM 3aCTOCYBaHHS BOUTE.

Cucrema MOBUHHA JAaBATH MOXJIMBICTB 30€piraTu JaHi KpPOKIB.

Cucrema moBUHHA JIaBaTH MOXKJIUBICTh KJIACH(IKyBaTH KPOKU Ha OCHOBI JTAHUX
aKceJepoMeTpa.

Cucrema MOBHHHA JaBaTH MOKIIMBICTh KiIacU(iKyBaTH KPOKM Ha TPU BUJA
JIOKOMOLIII: X0A60a, 3BU4aiiHUM OIr, OIT IMiATIOIIEM.

Cucrema TOBMHHAa JaBaTh MOXJIMBICTh aBTOMAaTUYHO  OHOBIIIOBATH

iH(pOpMaIito 0 KpoKax HE PijIIe HiXK pa3 Ha XBUIMHY, SKIIIO KPOKU OyJu 3po0JeH1
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Cucrema mnOBHHHA 34IlIUTYBATHU I[O?)BiJI Ha 34YUTYBAaHHA aKTUBHOCTI Ta

B1I00paKEHHS MOBIIOMJICHB 3aCTOCYHKY Y IITOPII TeIe(oHy.
Cucrema TOBUHHA OHOBITIOBATH JTIUMJIBHUK KPOKIB IIOTHS.
Buxignuii kog cucteMu Mae OyTH 3aXHUIICHUH MIITXOM 00(¢yCKarii.
Cucrtema MOBMHHA YHEMOXJIMBIIOBATH JOCTYN 1O BHYTPIIIHBOI MaM’sITi

3aCTOCYHKY /IS MEPEriisly Y MaHImyJIsIiH.

3.1.3 Cneundikanis npeuenenty «Biacrexxenns ingopmaiii o JJIOKOMOIii»

VY tabnuui 3.1 HaBoguThCA cnienudikanig npeueaeHTy «BiacrexeHnns

1H(pOopMaIIii 0 JIOKOMOIII.

Tabmuus 3.1 — Cneunudikariis npeueaeHty «Biactexxenns indopmaiii o

JIOKOMOIIID»

OCHOBHMUI

KopucrtyBau
BHKOHABEITh

3amikapieHi ocoou | JlomaTok

KopucryBau mae m03BONM Ha 34YUTyBaHHS aKTHBHOCTI Ta

ITepenymona BIIOOpa)XCHHS  TOBIJIOMJICHh 3aCTOCYHKY Y  INTOPII
TenedoHy
KopuctyBau ycroinHo oTpuMaB OHOBJIEHY 1H(OpMaIIio mpo
IToctymoBa prCTyBatd y p y ingopman P
JIOKOMOIIIFO
A1l. KopucrtyBau BIIKpUBA€ J0IATOK.
A2. KopucryBau:
a. 3anumae y Qokyci;
b. mepeBoaUTH 0IATOK y (OH;
c. Onokye TenedoH;
. d. BOMBae€ 1oAaTOK.
OcHoBHUM Ao :
o A3. CucremMa TmOYMHAE 34YUTYBATH KpPOKM Ta JaHl
CIICHapii

akciJiepomeTpa.

A4. Cucrema migmae madi TtpaHdopmariii, dirpTpamii Ta
kJacudikarrii, mo 3aKiHUCHHIO XBWJIMHU 3UNTYBaHHS.

AS. KopucrtyBau 6aunth iHQOpMaIliI0 PO KPOKU Ta ixXHIN
BHJI JIOKOMOIIII.




Kineup ta0amm 3.1

OcHoBHUI
Kopucrtysau
BUKOHABEITh
Bl. Sxmo cuctema Ha OCHOBI BXIJHUX JaHUX HE Mae
AJNbTEpHATUBHI | MOXKJIMBOCTI TpandopMyBaTH, biIpTpyBaTH Ta
creHapii KkiacudiKyBaTH, TO CUCTEMa HE MoBepTae iHdopMallii mpo

KPOKH, 1 HE 3apaxoBye 3p00JICHI KPOKH.

3.1.4 Cneundikanis npeuneaeHrty «/JlogaBaHHs KPOKiB»
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VY tabnuii 3.2 HaBoIUTHCA crienudikailis npeueaeHTy «lomaBaHHs KpoKiBy.

Tabmuus 3.2 — Cnenudikairis npeneaeHty «JlogaBaHHs KpOKiB»

OcHoBHUI
KopucrtyBau
BUKOHABEI[h
3arrikaBieHi ocoou | Jlomatox
[TepenymoBa KopucryBau BiAKpHUB 101aTOK
I KopuctyBau ycmimHo 1oAaB KpOKM Ta IXHIM THIM, 1 MOXE
OCTYMOBa . ;
M00AYMTH SIK YCIIIIHO OYyJIM BOHM HapaxoBaHi
Al. KopucryBau mnepeOyBae Ha TMOYaTKOBOMY €KpaHi
3aCTOCYHKY.
A2. KopuctyBau HaTUCKa€ Ha KHONKY 3 1KOHKOO
penaryBaHHs.
A3. Cucrema mokazye HUXHE MOIYJIbHE BIKHO A
J0/IaBaHHS KPOKIB.
A4. KopuctyBau BBOJUTH KUTBKICTh KPOKIB.
AS5. KopucrtyBau obupae noTpiOHUM TUIT JOKOMOIIIT IUISIXOM
NIEPEeMUKAHHS MK HUIMH.
OcHoBHUI A6. KopuctyBau Hatuckae Ha tmone «Bubepith uyac
CIieHapiit OYaTKy».

A7. CucrteMa BiIKpUBAE JI1AJIOTOBE BIKHO 3 KAJICHACPOM.
A8. KopuctyBau Bubupae 1eHb 1 HaTHUCKa€e Ha KHOMKY «OK».
A9 Cucrema BiIKpUBAE [1a0TOBE BIKHO 3 BHOOPY 4acy.
A10. KopucrtyBau BH6Hpae 4ac 1 HAaTUCKAa€ Ha KHOMKY «OK».
A1l. Cuctema xoBae JiajoroBe BIKHO BHOOPY dacy.

A12. Cucrema xoBae maJmFOBe BIKHO KaJleHaaps.

A13. Cuctema nepeBipsie, yu BC1 JJaH1 3alIOBHEHI.

A14. KopucTtyBad HaTHCKa€e Ha KHOMKY «30eperTu.

A15. Cuctema 30epirae KpokH.
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Kineup Tabaum 3.2

OcHoBHUI
Kopucrysau
BUKOHABEI[b
. Al16. Cucrema BimoOpaxkae 30epeXeHI KpPOKHM Ha
OcHoBHUI ;
o MOYaTKyBOMY €KpaHi.
clieHapiit

A17. KopuctyBau 6aunTth iH(OpMAILIiIO IIPO J10JaH1 KPOKH.

Bl. Ilicns BukoHaHHS Kpoky Al3, SKIIO KOpHUCTyBad
AnpTEepHATHBHI | 3aJUIIMB  JlaHI  HEMOBHUMH, KHONKAa  «30epertm»

creHapii 3aUIIATUMETHCS HEaKTHBHOIO, JIOKM BCl MOJS HE OyayTh
3aIOBHEHI.

3.2 lonoMisKHMH 32CTOCYHOK

Jlyist aHamizy nmpeaMeTHol obsacti OysiM HEOOXiAHI JlaHl, Ha K1 MOXHa Oyio O
CIIUPATHCS IS IPUUHATTS PillicHb. ByJi0 pO3MIISIHYTO 1Ba MOKJIMBI ITiIXOTH:

—  BHUKOPHUCTaHHSA 3araJIbHOJOCTYITHUX JIaHUX;

—  301p JaHUX CAMOCTIHHO.

[lepmmii BapiaHT MaB CBOi IE€peBarv, Taki K JOCTYIl 10 BEJIHMKOI BHOIPKH
JaHUX, SIKa TEOPETUYHO MoTjia O 3a0e3MeYuTH BUILY TOYHICTH Kiacudikaropa. I e
MOXK€E 3/1aTUCS MPAaBWIbHUM pimieHHAM. [IpoTe nel miaxig MaB iICTOTHUWA HEIOMIK:
3i0paHi daHi, He BiAMoOBiAamu O crenudiii KIiHIIEBOTO TECTOBAHOTO MPHUCTPOIO.
BpaxoByroun, 1o pesyiabTaTd  kiacudikamii TOBUHHI OyTH MaKCHUMaJIbHO
pEeNeBaHTHUMU JJii KOHKPETHOTO MPUCTPOI0, CHOUpATHCS HAa CTOPOHHI JaHi OyJo
BU3HAHO HEJOIITHHUM.

3 ornsay Ha 11e OyJ10 MPUMHSATO PIICHHS HA KOPUCTh IPYroro miaxoay — 300py
JaHUX caMocTiHo. s peanmizamii 1HbOro MiAX0ay NOTPiIOHO Oyyio po3poOuTH
crieriaJbHUM 3aCTOCYHOK, IKUH OW T03BOJIMB 310paTH /1aHi 3 akceaepoMeTpa TeinedoHy.
[eit miaxia 3a0e3neynB MakCUMAJIBHO PEJICBAHTHI JlaHi, aJaliTOBaH1 10 KOHKPETHOTO
MIPUCTPOIO, IO B KIHIIEBOMY PE3yJIbTATI MiABUIIMIO TOYHICTH 1 IOCTOBIPHICTH pOOOTH
kjacugikaropa.

Jlns moyaTky poOOTH HajA JOMOMDKHUM 3aCTOCYHKOM IMOTPIOHO OYJIO YiTKO

BU3HAYUTH HOTO (PYHKITIOHAIBHICTh. OCHOBHOIO METOIO OYJIO CTBOPUTH THCTPYMEHT
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JUTst 300py TaHUX aKCeJIePOMETPa, AKUM O 3a0e3reuyBaB 3pyUHICTh BUKOPUCTAHHS Ta

TOYHICTH 300py iH(OpMaIIii.

3acTOCYHOK MaB BUKOHYBATH Taki (QyHKIIII:

—  T0YaToK 300py JaHUX aKCEIEPOMETPa;

—  3aBEpIIEHHA 300py JaHUX;

—  MepeBipKa KOPEKTHOCTI poOOTH — JOAATH 1HAMKATOPH, K1 JOIIOMAararTh
3pO3yMITH, UM MPAIIOE€ CUCTEMA TTPaBUIILHO;

—  kiacudikarris 310paHuX JaHUX;

— OYHMIIEHHS JaHUX.

3.2.1 InTepdeiic JOMOMIKHOTO 32CTOCYHKY

JIist TOCSITHEHHST 1UX Iield OyJio CTBOPEHO MPOCTUH, ane (PYHKI[IOHAIbHUMA
ekpan (puc. 3.1), 110 BKJItOYa€ Taki KOMIIOHEHTHU:

—  KHOIIKa JJIs MOYaTKy 300py JaHUX XOAbOH;

—  KHOIIKA JIIA IMOYaTKy 300py AaHUX OIry IiATIONIEM;

—  KHOIIKA JJIs TOYaTKy 300py JaHUX 3BUYANHOTO OIry;

—  KHOIIKa JJIs1 3aBepIIeHHS 300py JaHUX;

—  KHOIIKA JJIS BUAAJICHHS BCIiX 310paHUX JIaHKX;

— CITUCOK yCIX 310paHuX JaHUX — J03BOJISIE IEPETIISAIaTH BXKE 3alliCaHi JlaHi;

—  BIIOOpaXE€HHS OCTAaHHBOTO 3HAYEHHS aKcelepoMeTpa — IHAUKATOP

MepEBIPKHU, 110 JaH1 HAAXOAATh y pealbHOMY Yaci.
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BN Tl 0l 79% @
latest value:
-0.22395496368408274

Start collecting walking
Start collecting running
Start collecting jogging

Stop collecting
Delete data

8.542512

z
2:9.107543
z: 9.232041
z: 8.772355
z:7.28795

z: 8.628703
z:8.781932
z:
z
z
z
z
z
z
z

8.6095495

: 8.504205
: 8.532935
: 8.848969
: 8.973468
:8.839393
: 8.6574335

0

Pucynok 3.1 — Oruisin 10moMI>KHOTO 3aCTOCYHKa

3.2.2 MoaeJsb JaHUX JOMOMIKHOI0 32CTOCYHKY

[Ilo6 opranizyBaTd 30ip JaHUX aKcelepoMeTpa Ta 3a0e3MeunuTd IXHE

30epiranHs B 0a3i JaHUX, HE0OX1THO OyJI0 CIIOYATKy CTBOPUTH BIAMOBIIHY MOemb. L5

MOJIETIb € OCHOBOIO CTPYKTYypW JaHUX 1 BH3HAdae, K came iH@opmaiis Oyne

30epiratucs, 0OpoOIATUCS Ta BAKOPUCTOBYBATHUCS AJISl MTOIAJIBILIOTO aHAI3Y:

— X —3Ha4yeHHs MPUCKOPEHHs B3JI0BXK OC1 X, sIKe B1100pakae TOpU30HTAIbHI

3MIHH;

— Y — 3HAYEHHS MPUCKOPEHHS B3J0BXK OCl Y, sIKE BiIoOpakae BEpTUKAJIbHI

3MIHH;
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— zZ — 3Ha4YCHHS NPHUCKOPEHHs B3JOBXK OCl Z, ske BigoOpakae 3MIHH

TIUOWHU,

—  timestamp — TOYHUU Yac, KOJM JdaHl Oynu 3i10paHi, HEOOXITHUH s
CHUHXPOHI3aIll] Ta aHali3y YaCOBUX 1HTEPBAIB;

—  pace — THUII JIOKOMOIIii, III0 BU3HAYAE XapaKTep PyXy (HAMPUKIIA, X0ah0a,

Oir miaTIONIIeM a00 3BUYAHM O1Ir).

3.2.3 30upaHHsa JaHUX aKciTipoMerpa

Jlns opranizamii 300py JaHUX akKceJIepoMeTpa B 3aCTOCYHKY peajii30BaHO
CIIeliali30BaHUM CepBiC, SKUH Oe3MepepBHO B3aEMOIIE 13 CEHCOPOM IPUCTPOIO.
AxcenepomeTp npaiiroe Ha yactoTi S0 Hz, mo 3a0e3neuye BUCOKY AeTali3alliio JaHUX.
OTtpumani faHi criepiry 30epiratotbesi B 0ydepi, micis yoro rpynamu mno 500 3anucis
3aMUCYIOThCS B 0a3y JaHUX.

Yactota 50 Hz oOpaHa sik onTUMalbHUN OaJaHC MIK SIKICTIO JaHUX 1
HaBaHTAXKEHHSM Ha cuctemy [13].

Hwx4ye HaBeneHa iMILIEMEHTALIA

class AccelerometerCollectorService : Service(), SensorEventListener {
private var sensorManager: SensorManager? = null
private var accelerometerRecords =
CopyOnWriteArrayList(mutableListOf<RawAccelerometerRecord>())

override fun onBind(intent: Intent?): IBinder {
sensorManager = getSystemService(SENSOR_SERVICE) as SensorManager
sensorManager?.getDefaultSensor(Sensor . TYPE_ACCELEROMETER)?.also {
sensor ->
sensorManager?.registerListener(this, sensor, 20 _000) // 50 HZ

}

return binder

override fun onSensorChanged(event: SensorEvent?) {
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if (event?.sensor?.type == Sensor.TYPE_ACCELEROMETER) {

accelerometerRecords.add(
RawAccelerometerRecord(
X = event.values[0],
y = event.values[1],

z = event.values[2],

recordTakenAt = System.currentTimeMillis(),

pace = pace

)
syncEach500Values()

3.3 ApxiTeKTypa i CTPYKTypa I10AaTKa

3aCTOCYHOK pealli30BaHO BIAMOBIIHO A0 NPUHIMMIB YucToi ApXITEKTYpHU
(Clean Architecture), mo nependayae po30UTTS NIPOEKTY HA MOJYJI 3T1HO 3 PIBHSIMHU
BIITIOBINAJIBHOCTI [14].
[lepeBaru MOy IbHOI CTPYKTYPH:
—  YITKE PO3AUICHHS JIOTIKHU 32 PIBHAMY;
—  MOXJIUBICTh TOBTOPHOTO BUKOPUCTAHHS KOMY;
—  0OMEeXEeHHsI IOCTyIy A0 (haiiis;
—  TOKpallleHHs TeCTOBAHOCTI;
—  3a0e3MeYeHHs He3aJeKHOCTI KOMIIOHEHTIB.
Mopyii 3aCTOCYHKY:
a) J1oAaTok (app) — BUKOHYE POJIb IIEHTPATHLHOTO KOMITIOHEHTA, 110 00’ €THY€E
BC1 1HIIII MOMYJT;
0) ¢yukmi (feature) — MICTUTHP MOAYJ, MPHUCBSYECHI (YHKIIOHATLHUM
0COOJIMBOCTSIM 3aCTOCYHKY:
1) ronoBuuii ekpan (dashboard) — BignoBimae 3a iHTepdeiic

kopuctyBada (Ul) ta BinoOpaskeHHs iHpopMaliii mpo KPOKH;
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2) xnacudikatop Jyokomorii (locomotion-classifier) — 3abe3neuye

KJacudikaiio KpoKiB;
B) 1oMeH (domain) — BimoBigae 3a 013HEC-JIOTIKY 3aCTOCYHKY, 3B’ s13ytoun Ul
3 MOZyJIeM POOOTH 3 TaHUMH,
r) wmoxeni gomeHny  (domain-model) —  mictuTh  Momedmi,  SKi
BUKOPUCTOBYIOTHCA B JIO/IATKY;
) TecTyBaHHS AoMeHy (domain-test) — HOMOMIXKHUI MOJTYJIb JJIsl CTBOPEHHS
TECTOBHX JIAaHUX Ta MiIPOOOK;
e) nani (data) — 3a0e3meuye B3aeMOii0 3 0azaMu JaHUX. Y IIBOMY IPOEKTI
BI/IMOBIAA€ 3a poOOTY 3 JOKAJTbHUMH 0a3aMH TaHUX;
XK) SAapo (core) — MICTUTh MOJYJI, IKI MOKYTh BUKOPHUCTOBYBATHUCS B PI3HUX
YaCTHHAX 3aCTOCYHKY:
1) inTepdeiic kopucTyBaya (ui) — MiCTUTh 3arajibHi Ul-kOMIIOHEHTH;
2) 3araJibHl e€JleMeHTH (common) — BKIIOYAE YTWIITApHI KJIacw,
(GyHKILIT Ta KOHCTAHTH, SIK1 HE MPUB’A3aH1 J0 JIOTIKH KOHKPETHUX MOAYJIIB;
3) nuzaitH-cuctema (design-system) — BiJIOBiZae 3a O(OPMIICHHS
3aCTOCYHKY, 30KpeMa KOJIbOPHU Ta pO3MipHI KOHCTAHTH;
4) mnasiranis (navigation) — MICTUTB JIOTIKY HaBIrauii Mi>k €KpaHaMu;
3) norika 30ipku (build-logic) — BigmoBimae 3a koHbIrypalio 301pKu
MIPOEKTY, BKIIFOYAFOYH TUTIATIHU.
3aCTOCYHOK MMOOYTOBAaHO TaKUM YHMHOM, IO KOXEH MOJIYJb MOXE MaTu
3JIEKHOCTI BIJl IHIIUX MOJYJIB, 30€piratouu Npy [bOMY MPUHIUIIN YITKOI 1€papxli Ta

He3aliexKHOCT1. CTPYKTYpy MOAYJIIB 1 B3a€MO3B’A3KU MK HUMU HaBeAeHO Ha (puc. 3.2).
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DOMEH /] A A
DOMAIN LAHI/ DATA

NOLATOH |
APP

@ylmg'l‘[fe'ahn fiapo [ core

LM3AAH-CI MA
DESIGN-SYSTEM

TONOBHIA EKPAH /| HABIFALIA |
DASHBOARD NAVIGATIION

)

B RE:

IHTEPOEAC KOPCTYBAYA 1
ul

Pucynok 3.2 — 300pakeHHs 3a1eKHOCTEH MOAYJIIB JI0JaTKa

3.3 IMmmuiemeHTAalisl NATEPHA MPOEKTYBAHHS

Honatok immieminToBye natepH Model-View-Intent (MVI).

MVI — cknanaerbest 3 TpPhOX OCHOBHUX KOMITOHEHTIB, KOXKEH 13 SIKUX BUKOHYE
YITKO BU3HA4YeHY poib y cucteMl. Llei miaxin 3abe3neyye oJHOCHPSIMOBAHUM MOTIK
JAHUX, 110 MOJETTIY€E MATPUMKY Ta PO3BUTOK 3aCTOCYHKY. PO3risiHeMO KOMIIOHEHTH
JIETAIBHIIIE:

—  view — IpeACTBJIEHHS 1HTep(elicy KOpUcTyBaya;

—  view-model — mpoBigauii enement mixk Ul Ta 6i3Hec-TI0OTiKOM;

—  state — TyT 30epiraeTbCs CTaH €KpPaHa;

—  Intent — kJyac fii, IKy TOTPIOHO BUKOHATH;

—  reducer — kjac, SKWW BIAMOBIAaE 3a 3MiHY State, B 3aJIeKHOCTI BiJ
OTPUMAaHOTO intent;

—  usecase — CIIOJy4Ha JIJaHKa M 1oMeHOoM 1 view-model. Bukonye o0poOky
intent;

—  model — mpxepeno n1aHuX.
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MexanizMm pyHkiionyBanHss MVI HaBefeHo Ha pUCYHKY 3.3.

Bignpaense intent SanTy
ViewModel Moespras infent UseCase Model
Bi i
[N ANoEigac:
Burnukac

Bianpaense intent
MignucyeTeer

I}
Ha OHOEMEHHA Moeseprac state

Pucynok 3.3 — @ynkionyBanus MVI

KopucTyeay Hatucka

[lpuknang opraxizamii  (aitsioBoi CUCTEMU 3 BHUKOPUCTAHHSAM IATEPHY
npoektyBanHss MVI (puc. 3.4). Huxde moaaHo BIAMOBIIHICTE MIXK peasli30BaHUMU
KJ1acaMM Ta KomnoHeHramu M VI:

—  DashboardScreen — view;

—  DashboardViewModel — view-model;

—  DashboardState — state;

—  DashboardUiState — state;

—  DashboardAction — state;

—  DashboardReducer — reducer;

—  LoadStepBatchesUseCase — usecase;

—  SaveStepBatchManuallyUseCase — usecase.
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v [¢] dashboard
v [&] components
AddStepsModal .kt
DatePickerModal .kt
DateTimeQOutlinedField.kt
EnterStepsOutlinedField .kt
PieChart.kt
StepTypePicker .kt
TimePickerDialog.kt
~ [e]) usecase
: LoadStepBatchesUseCase
: SaveStepBatchManuallyUseCase
DashboardAction
DashboardGraph.kt
DashboardReducer
DashboardScreen .kt

: DashboardState

: DashboardUiState

; DashboardViewModel

Pucynok 3.4 — ®ainoBoi cucrteMa ekpany «I 0J0BHUI»

3.4 IIpoexTyBanHs iHTEepeicy

3.4.1 /Iu3aiin cucrema i JokaJizamisi

InTepdeiic Oyae nanucanuii 3a gornomoroto Jetpack Compose.

[aTepdeiic nomatka pospodssiTuMeThest 3a gomomorow Jetpack Compose —
Cy4acHOro 1HCTpyMeHTapito Big Google ana cTBopeHHs 1HTep(eiciB KopucTyBaya B
Android-3actocynkax. Jetpack Compose BUKOPUCTOBY€E ACKIApaTUBHUM MIIAXiA, IO
JI03BOJISIE pO3pOOHMKAM CTBOPIOBATH JUHaMiuHI Ta iHTepakTuBHI Ul 3 MiHIMambHOIO
KUIBKICTIO KOy TMIOPIBHSHO 3 TPAIULIMHUMHU METOAaMU, TaKUMU ik XML -MapkyBaHHs
[16].

Jlns BIpoBaKEHHS Tu3aiiny Oyje BukopructaHo Material 3 — cyuacHy nu3aiin-
cucteMy Bin Google 3 BiAKpUTHM BUXITHUM KOoAOM. Material 3 3abe3nedye npocToty
pPO3pOOKH, aTanTUBHICTh, CyYaCHMM BWIJISJ 1 MepcoHami3aiiio iHTepdeicy s

KO>XHOTO KopucTyBaua [17].
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[lomo nokamizaiii, M0JATOK MIATPUMYBAaTUME JIBI MOBH: YKpaiHCBKY Ta

aHriiceKy. Bubip MOBH 311 CHIOEThCS aBTOMAaTUYHO Yepe3 CHCTEMHI HANAIITyBaHHS

IPUCTPOIO

3.4.2 Po30ip expaHiB

JlolaTok MiCTHTH JIAIIE OAWH eKpaH — «I 0JIOBHUI», OTMH MOJATBHUN HUKHIN
mianor — «PyuHne pgomaBaHHSA KpOKiB», a Takoxk aBa mianoru: «Kamenmap» 1 «Bubip
gacy» (puc. 3.5).

VY HacTynmHuX po3auiax Oyjae AETalbHO PO3TJIAHYTO KOXKEH €KpaH, iXHii

(yHKIIIOHAT Ta BAKOPUCTaH1 KOMIIOHEHTH.

17:39 M TN 5% 17:40 8 R EI 5TRE
Pick start time ™ ‘
121 80 . 4 Select date
(
Pick finish time e | ‘

Dec 9, 2024

nler steps 3
[L vter step * ] cember 2024

Walking
7686 0 @
Joggin
1267 1|2 | 3 |8
Rynmng 4 5 6 Done
7 8 9 =
4 0

Pucynok 3.5 — 306paxenns Ul koMOHEHTIB

VY HacTynHUX yacTuHax Oyje po30ip KOKHOIO KOMIIOHEHTA Ta iX €JIEMEHTIB.
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3.4.2.1 lorik exkpan «I'o10BHUI»

Expan «["0J0BHUI» € KIIIOYOBHM €JI€MEHTOM CTPYKTYpPHU J0AaTKa, BUKOHYIOUH
pOJIb IIEHTPAIBHOTO BYy3Jia HaBiramii 10 IHIIMX YacTuH 1HTepdelicy. OcHOBHa MeTa
IBOTO €KpaHy — HaJaHHS KOpPHUCTyBauy iH(opmaiii B 3py4HOMY Ta 3pO3yMLUIOMY

dbopmarti (puc. 3.6).

20:50 XN Fidalal 40%a

14551

Xopabba
8411

bir nigTionuem
2885

bir
3255

Pucynok 3.6 — Expan «I 0n0oBHUI»
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Ha «['osoBHOMY» ekpaHi, B BEpXHIH 4YacCTHHI, PO3TAIIOBAaHUMN KiIbIIEBUM

rpadik, SKUil HAOYHO IEMOHCTPYE PO3MOALT JaHUX 32 PI3HUMHU KaTeropisiMu. Y HEHTpi
poro rpadika 3HAXOAUTHCS JHYWIBHUK KpokiB. Ilim wac iHimiamizarmii I1bOTro
KOMITOHEHTa 3allyCKa€ThCsA aHiMallisg, ska 3a0e3medye IUIaBHUM TEpexil 10

M0YaTKOBOTO CTaHy (puc. 3.7).

4417 9171

14551

Pucynox 3.7 — AHimartis KpyroBoro rpagiky

[Tin rpadgikoM po3TalIOBaHUN CIHMCOK JOKOMOUIW, SIKHA MICTUTh TPU TUIU
pyXy: xoapba, OIr miATIONIEM Ta 3BHYaHWEN Oir. s KOXKHOI 3 ITUX JIOKOMOIIIM

BKa3aHO KIJIBKICTb 3p00JIeHUX KPOKiB (puc. 3.8).

Xoabba
8411

bir nigTronuem
2885

bir
3255

Pucynok 3.8 — Criucok JIokomotrii
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OHOBIIGHHS JaHUX IUX €JIEMEHTIB OyJio peayli3oBaHO 3a JIOMOMOIOKO

PEaKTUBHOTO MiAXOAy, IO 3a0e3medye aBTOMaTHYHE OHOBJIEHHS iH(Mopmari. Komm
HOBI J1aH1 3'SIBJIAIOTHCA B 0a31 JaHKX, HAIIl IPOCTYXOBYBad HETAitHO OTPUMY€ OHOBJICHY
iHpopMarllito, 3abe3neuyoun O0e3nepepBHy aKTyalbHICTh BIAOOpaKEHUX AaHUX 0Oe3
HEOOXITHOCTI TOAATKOBUX il 3 00Ky KOpPHCTyBaua.

VY npaBoMy BepXHbOMY KyTi €KpaHa 3HaXOJUThCS KHOIIKA, KA 3aITyCKa€ HOBHIA
MOTIK M1 Ha3BOIO «JlojaBaHHS KPOKiB Bpy4Hy». HaTuckaHHs Ha 1110 KHOTIKY BiJIKpHUBa€

BIIMOBIAHUH iHTEepdeiic, 103BOJISIIOUN KOPUCTYBauy BpyUHY J0AaTH Kpoku (puc. 3.9).

/Q

Pucynok 3.9 — Knonka BiIKpUTTS NOTIKa «Jl0/TaBaHHS KPOKIB BPYUHY»

3.4.2.2 Ilotik «/lofaBaHHA KPOKiB BPYy4YHY»

IToTik mo/aBaHHs KPOKIB BKJIIOYAE TaKi MOJIS U1 3aIIOBHCHHS:
—  Yac MOoYaTKy BIJJIIKY KPOKIB;

—  dYac 3aBepIICHHS BIJJIIKY KPOKIB;

—  THI KPOKY;

—  KUIBKICTb KPOKIB.

[ToTik «JloaBaHHS KPOKIB BpyUHY» 300pakeHHUM Ha pUCYHKY 3.10.
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Bn6epiTb yac novaTky
Bu6epitb yac diHiwy

L A

s =N
Beenitb kpoku %

& )

36epertu
] 3
1 2 3 €3]
4 5 %) loToBO
7 8 9 -
0 :
) [11 @] Y

Pucynox 3.10 — Hwxkniét MoganbHiit mianor «JlogaBaHHs KpOKIB BPYUHY»

Knomnka «306epertu» 3a 3aMOBUYBaHHSIM HEAKTUBHA, 1110 Bi3yaJbHO MO3HAYEHO
MPUTITYIICHUMH Kobopamu. J{iist 11 akTuBaiii HeoOXiHO 3aTIOBHUTH BCi 0OOB’S3KOBI1
MOJIS.

Tumn KpokiB 3a 3aMOBUYBAaHHSIM BCTAHOBJICHUH sk «Xoan0a». I1[o0 3miHuTH
HOro, KOpUCTyBauy MOTPIOHO HATUCHYTU HA 1KOHKY KpokiB (puc. 3.11). Lle iHiuiroe
BUOIp HACTYyMHOTO THUIYy JIOKOMOIUI 31 CHOHUCKY, NPUYOMY 3MiHA THUILy MOXKeE

MOBTOPIOBATUCS 0€3 OOMEKEHbD.
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)

Pucynok 3.11 — IkoHKH JTOKOMOITIH

[I{o6 po3noyatu npoLec BCTAHOBJIEHHS Yacy MOYaTKy ado 3aBEpIICHHS BIJUIIKY
KpPOKIiB, HEOOX1JJHO HATUCHYTHU Ha BIANOBIIHE moJie. [Ticis iboro 3’ IBUTHCS J1aJI0TOBE
BIKHO 3 IHTEIpOBaHUM KajieHaapeM (puc. 3.12), sike 103B0JIA€ 3pyUHO 00paTh MOTPIOHY
naTy.

Kanennap niarpumye aBa crnocoOu BBEICHHS TaHUX:

—  BuUOIp JaTM — KOPUCTYBad Ma€ MOXJIMBICTh TNEperjsigaTd JaTh B
KaJICHJapl, 3py4YHO NEPEMUKAIYHCh MIDK pokamMu Ta MicsausaMmu. llicas Bubopy
MOTPiIOHOTO TEpioay JaTy MOXHA IIBUAKO Ta JIETKO OOpaTH HATHUCKAaHHAM Ha
BIIMOBITHUM JIEHb Y KaJleH1api;

—  BBEJCHHS JaTH BPY4YHY — JI03BOJIsiE O€3MOCEpEeHbO BBECTH HEOOXIIAHY
naty 3 knasiatypu (puc. 3.12).

JUist 3MiHM peXUMY BiIOOpaXK€HHsI HEOOX1AHO HATUCHYTH Ha 1KOHKY OJIIBIIS 200

Ha IKOHKY KayieHaaps (puc. 3.13).
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N 24 57%& X Rl all 37%8

Bubepitb paty

Select date

Dec 9, 2024

BBepeHa garta =
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Cancel 0 :
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Pucynox 3.12 — Jlianorose BIKHO 3 KaJIeHIapeM (J1Ba BapiaHTH)

Pucynok 3.13 — [koHkM epeMUKaHHS pEKUMIB KaJeHAapy

[Ticnst TOrO SIK KOpUCTYBay MiATBEPIUB BUOIP JIaTH, BIAKPUBAETHCS 1aIOTOBE
BIKHO 3 BUOOpPOM 4Yacy, BUOIp BiIOYyBa€ThCS 3a JOMOMOTOI0 HATUCKaHHS HA 3HAYEHHS

Ha nudepoiati, 1110 TOBTOPIOIOTH SIK JIJIs TOAMHHUKA, TaK 1 U1 XBUJIUH (puc. 3.14).
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2340 P 4 o B X T8l 30%8 . B & Tl all 30%8

Ckacyeatu Ok Ckacyeatu Ok

Pucynox 3.14 — [lianorose BikHO BHOOPY Yacy

[licns ycnimHOro BUOOpY Hacy, AiaJIOrOBE BIKHO TOJIMHHUKA 1 KajeHAaps
3aKpuBaeThes. | K110 y HAC BCl 1aH1 3alI0OBHEHI, TO KHOIKA «30€epertuy» cTa€ akTUBHOIO
(puc. 3.15), micns HATUCKAaHHA Ha HEl MU 30epiraeMo JaHi, 1 HUKHE MOJATbHE BIKHO

3aKpPUBAETHCS, MICIS YOTO PEAKTUBHUM IIUIIXOM MU OTPUMYEMO OHOBJICHHI JIaHI.

36epertu

Pucynox 3.15 — [lianorose BikHO BHOOPY Yacy
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3.5. IIpo€ekTyBaHHS JaHUX

Ak Oyyo 3a3HAayYeHO B IMOINEPEIHIX PO3AUIAX, Y J0JATKy 3aCTOCOBAHO MiIXiJa
Yuctoi ApxiTeKTypw, MmO mepeadavac MOALT HAa mapu. Y IhOMY pPO3AUIL Oymae

PO3IJIHYTO IIAPU JAHUX Ta JOMEHY.

3.5.1 Orasx mapy data

VY nonatky 30epiraetbes 00’ekT StepBatchLocal, sixkuit mpencraBiise CyTHICTh
1u1st 30epiranHs 1iH(opMalli mpo neBHu HaO1p KpokiB. Llel 00’ €KT MICTUTH TaK1 MOJIS:

—  steps — KUIbKICTh KPOKIB 3a 1HTEpBaJI,

—  startTime — yac nmoyarky iHTepBaly;

—  endTime — yac 3aBepIilieHHS IHTEpPBAIY;

—  TuI (type) — TUIT JOKOMOIIIi.

Lei miaxia g0 30epiraHHs KpOKiB JIy>Ke€ 3pyYHHI, OCKUIBKH BiH JIa€ 3MOTY HE
TIIbKK 30epiraTu KiacudikoBaHi KPOKH, a i epEeKTUBHO arperyBaTu Ta GiIbTpyBaTH

JlaH1 BIATIOBITHO /10 3a/IaHUX MPaBUJI, HATIPUKJIIA]] 32 IHTEPBAJIOM Yacy.

3.4.1 ba3a nauux SensorDatabase

CrpykTypa TaOauIll TOBHICTIO CIIBBiTHOCHTHCA 3 KiacoM StepBatchLocal,

HIKYE HABEJIEHO KOJI:

@Entity(tableName = AccelerometerEntity.TABLE_NAME)
data class AccelerometerEntity(
@PrimaryKey

@ColumniInfo(name COLUMN_TIMESTAMP) val timestamp: Long,
COLUMN_X) val x: Float,
COLUMN_Y) val z: Float,
COLUMN_Z) val y: Float,

COLUMN_PACE) val pace: String,

@Columninfo(name

@Columninfo(name

@Columninfo(name

@ColumniInfo(name

)
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internal companion object {

const val TABLE_NAME = "accelerometer_data"
const val COLUMN_X "

const val COLUMN_Y YA

const val COLUMN_Z vz

const val COLUMN_TIMESTAMP = *"timestamp"
const val COLUMN_PACE = "pace"

IIX

API Ttabaniyg Mae Takui BUTIIA:

—  readInterval(startTime, endTime);

—  insert(stepBatches);

—  insert(stepBatch).

Hwxue npencrapnena iHimiamizamis 6a3u gaHux Room, mo moOyjgoBaHa Ha

ocHoB1 SQLite:

private fun provideSensorDatabase(context: Context): SensorDatabase {
return Room.databaseBuilder(context, SensorDatabase::class.java,
SensorDatabase .DATABASE_NAME)
_buildQ

3.5.2 Orasax mapy domain

VY npoMy MOyl peantizoBaHO JBa OCHOBHI peno3utopii: StepRepository (puc.
3.16) ta SensorRepository (puc. 3.17).

StepRepository — ocHOBHA BiIMOBIIaJILHICTh IIHOTO PETIO3UTOPIIO, 11€ HaTaHHS
JTOCTYMy 10 JaHUX MpO 3pOOJICHI KPOKH, a TaKOXK iX 30epekeHHs y 0a3l JaHuX.
Peanmizanis inTepdeiicy penosutopito 3iaikicHeHa B kiaci  StepRepositorylmpl,

JETaTbHUM KO/ SIKOTO HABEJIEHO Y IOAATKY A.



StepRepository

h(NonExistentClass, Object?) Object?
s(Long, Long) NonExistentClass

hes(List<NonExistentClass>, Object?) Object?

Pucynox 3.16 — API xnacy StepRepository

SensorRepository — 1ed pemno3uTopiii  BUKOPUCTOBYETbCS  JIMLIE Y
JTOTIOMIXHOMY 3aCTOCYHKY sl 300py Ta 30€piraHHs JaHuX akcenepomeTpa. Peanizaitis
iHTepdeiicy mnpeacTtaBieHa B kiact SensorRepositorylmpl, Ttakox ommcanomy B
IoAaTKy A.

[lepmmii perno3uTopiil BIANOBIAAE 3a HAJAaHHA JOCTYIMY 10 3YUTYBaHHS
3p00JIEHUX KPOKIB a00 30€peKEeHHS KPOKIB.

Peanizanis intepdelicy HaBeaeHa y noaatky A, kiac StepRepositorylmpl.

SensorRepository

I{List<NonExistentClass>, Object?) Object?

Unit
dqObject?) Object?

Pucynok 3.17 — API knacy SensorRepository

OpHi€ro 3 KIIOUYOBUX MPAKTUK YHCTOT ApXITEKTYpH, BUKOPUCTAHOKO Y IIOMY
MIPOEKTI, € PO3MEXYBAaHHS NI KJIaciB JaHUX MK mapamu. Hanpukman, y meromax

saveStepBatch() Ta loadStepBatches(), sxi peanizye  StepRepositorylmpl,
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3aCTOCOBYIOTbCS (YHKLII-pO3MIMPEHHS JUIsl TEPETBOPEHHS JaHUX MK PI3HUMU

MIPEICTABICHHSIMHU:

—  stepBatch.toLocal() — nis mepeTBopeHHs B MOJeib 30epexkeHHs y 0asi
JaHUX;

—  stepBatchLocal.toDomain() — namus mnepeTBOPEeHHS B MOJEb, IO
BUKopucToByeThes y Ul mapi.

Sxmo B presenter-mMoaysi HEOOXiTHO BUKOPHCTOBYBAaTH KJIac, SKUH ICHYE
BUKJIIOUHO B data-mojysi, HEOOXiJHO CTBOPUTH aHAJOTIYHHMM Kiac, CIelialbHO
aJanToOBaHUM A ui-Moayns. Takuil miaxiag HaA3BUYAHO KOPUCHUM, OCOOJIHBO KOJIU
MOBa 1€ TIPO pOOOTY 3 BETUKHUMH 200 CKIATHUMHU CTPYKTYPaMH JaHUX, 3 TKUMH MOKE
OyTH CKJIQJIHO TpaItoBaTH 0€3M0CEepeTHHO B Ui-MO/TYJIL.

Y HamoMmy BHNAAKy II€ Ma€ IIe¢ OAHY BaXIMBY IIepeBary: MiATPUMKA
ctabuibHOCTI (pyHKIIM kommo3uiii Jetpack Compose. L1 cTabUIBHICTD € KIIFOUOBOIO

YMOBOIO JIJI1 KOPEKTHOT'O B1I0Opa’keHHA Ta r1aBHO1 podotu Ul

3.6 30ip 1anux

30ip JaHUX 3AIMCHIOETHCS 3a JOMOMOTOK CEPBICY NMEPEAHBOTO ILIaHy, IO
J03BOJISIE TATPUMYBAaTH O€3MepepBHUM MOTIK 1HGOpMAIll HABITh y BUIIAJIKAX, KOJIU
3aCTOCYHOK TiepeOyBae y (POHOBOMY pexumi, TeaedoH 3a0I0KoBaHUN a00 3aCTOCYHOK
IPUMYCOBO 3aKpHUTO.

JIJ1st CTBOPEHHS TaKOTrO CepBICY HEOOX1JHO BUKOHATH JIEK1IbKa KPOKIB:

a) peecTparlisi ceppicy — peectpailis ceppicy B AndroidManifest.xml;

0) BKazaTu TUN cepBicy — nounHarouu 3 Android 14, moTpiGHO 000B’I3KOBO
3a3Ha4yaTH THUI CEpPBICY. Y HAIIOMY BHUIAJKy, oOUpaeThcs TUll «310poB’s» (health)
[18];

B) BKa3aTH JIO3BOJIU — peecTparlist 703BomiB B AndroidManifest.xml:

1) foreground service — 103BiJ Ha BUKOPUCTAHHS CEPBICY MEPETHHOTO

IJIaHY;
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2) foreground service health — 103BiI Ha BHUKOPHUCTaHHS CEPBICY

NEPETHBOTO IIAHY 3 TUIIOM «3JI0OPOB’S»;
3) post notifications — Ha BijoOpaKeHHs MTOBIJOMJICHb;
4) activity_recognition — 1eif JO3BLI JO3BOJISIE€ 3aCTOCYHKY (iKCyBaTH
Tii KOPUCTyBaya,
I) 3alHUTaTd JO3BOJH — 3aMUT 3iHCHIOETHCS ITiJT 9ac 3aIyCKy 3aCTOCYHKY.

Hwxue maBenenuit kox AndroidManifest.xml (app):

<manifest>

<uses-permission android:name=""android.permission.FOREGROUND_SERVICE"/>
<uses-permission

android:name="android.permission.FOREGROUND_ SERVICE_HEALTH"/>
<uses-permission android:name=""android.permission.POST_NOTIFICATIONS"/>
<uses-permission android:name="android.permission.ACTIVITY_RECOGNITION"/>

<application>

<service
android:name=""_android.services.FitnessForegroundService"
android:exported="false"
android:foregroundServiceType="health" />

</application>
</manifest>

VY camomy cepBici BiIOYBa€TbCsI PEECTpALlisl CEHCOPIB JIsi 3UYUTYBaHHS JIBOX
OCHOBHUX BHJIIB JaHUX:

—  KPOKIB;

—  aKcenepomerpa.

J171st poOOTH 3 aKCEeIepOMETPOM BUKOPUCTOBYIOTHCS Tl CaMi HaJallITyBaHHS, SKi
OyJiu BUKOPUCTaH1 B JIOTIOMI>KHOMY 3aCTOCYHKY.

Hwxue HaBeaeHuid ko1 HajcUilaHHs T1aHuX kiacy LocomotionHelper:
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class FitnessForegroundService : Service(), SensorEventListener {

private val locomotionHelper: LocomotionHelper by inject()

override fun onSensorChanged(event: SensorEvent?) {
when (event?.sensor?.type) {
Sensor.TYPE_ACCELEROMETER -> locomotionHelper.feedAccelerometer(
X = event.values[0],
y = event.values[1],

z event.values[2]

Sensor.TYPE_STEP_COUNTER -> locomotionHelper.feedSteps(
aggregatedStepsCount = event.values[0].toLong()

3.7 IlepeTBOpeHHsI JAHUX

3.7.1 Arperauis 3i0paHux JaHUX

[Ticns mepenaui nanux y LocomotionHelper, kiac Bukonye QpyHkIiiro 00poOku
Ta 3aMKUCy OTPUMAaHUX JAaHuX. 310paHi JaH1 PO3NOIIISIOTHCS MK IBOMA CITUCKAMMU:

—  aKcelepoMeTpa;

—  KpOKIB.

KoskeH eneMeHT y MX CIHMCKaxX Mae€ IMoJjie 4YacoBOi MO3HAYKK (timestamp), sike
BKa3ye, KOJIM caMe BiH OyB 3a(piKCOBaHUM.

[Ipomec arperarii 3i0paHux AaHUX 0a3yeThCS HA YaCOBHX 1HTEpBaidax. Mu
o0upaemMo BIJIPI30K TPUBATICTIO OJJHA XBUJIMHA 1 BII(DUIBTPOBYEMO BC1 310paHi JaHi, K1
BIJIMOBIJAIOTh LIbOMY 1HTEpBaly 4acy. lle m03BoJisie CTBOpPIOBATHM CTPYKTYpOBaH1
3amucH, IPUB’sI3aH1 10 KOHKPETHOTO Mepioy. Takui miaxijg € 3pyIHUM JJI TOIaJIbIIOT

AHAJIITUKH.
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[Ticnst 3aBepiieHHs TMpoliecy arperaiiii cTBoOproeThesi kiaac StepDetails, skuit

BiJIITpa€ KIOYOBY POJIb y MOAAIBIIOMY MEPETBOPEHH] Ta 00poOIIi JaHHX.

3.7.2 llepeTBOpEeHHH B 3arajibHy BeJUYUHY IPHUCKOPEHHS

VY pozaini 1.4 3a3Havanocs, Mo sl KOPEKTHOT 00pOOKH JaHUX aKcelepoMeTpa
HEOOXiTHO mpuBecTH 3HA4eHHS X, Y Ta Z 10 €IWHOI BEJIUYHMHH, IO JT03BOJUTH
OTpUMATH 3arajibHy BEJIMYMHY NpUCKOpeHHs. [licis nporo HEoOXiAHO BUKIIOUWUTH
BIUTMB TPaBiTaIlii, sIKa € MOCTIHHOIO CKJIAJO0BOI0 BUMIPIOBAHb CEHCOPY aKCEIEPOMETD.
3aranibHa BEJIMYMHA MIPUCKOPEHHS Mae TaKy CTPYKTYPY MoAel
AccelerometerMagnitude (puc. 3.18).

Jlani HaBeieHO Ko, 1o peanizye Gopmynu (1.1) Ta (1.2):

private val accelerometerMagnitudeRecords: List<AccelerometerMagnitude>
get( {
return printDuration {
val rmags = accelerometerRecords.map { accelerometerRecord ->
AccelerometerMagnitude(
collectedAtMillis = accelerometerRecord.collectedAtMillis,
magnitude = sqrt(
accelerometerRecord.x * accelerometerRecord.x +
accelerometerRecord.y * accelerometerRecord.y +

accelerometerRecord.z * accelerometerRecord.z

val gravity = rmags.sumOf(AccelerometerMagnitude: :magnitude) /
rmags.size
rmags.map { rmag ->
rmag.copy(magnitude = rmag.magnitude - gravity)
}-mapLowPassFilter(alpha = LOW_PASS_FILTER_ALPHA)



61

AccelerometerMagnitude

Float
Long

Pucynok 3.18 — Ctpykrypa kinacy AccelerometerMagnitude

3.7.3 ®iabTpanist mrymis

CurHan akcenepoMeTpa 4acTo CYMpPOBOIKY€ETbCS 3HAYHUM PIBHEM IIyMY, IO
MOKe OYyTH CHOPHYMHEHO SK 30BHIIIHIMU (PaKTOpamH, Tak 1 OCOOIMBOCTSIMHU pOOOTH
caMoro ceHcopa, interpoBaHoro B tenedoH. [1{o6 3a0e3neynTu TOUHICTh OTPUMAHUX
JTAaHUX Ta MiHIMI3yBaTH BIUIMB IIyMiB, HEOOX1JIHO 3aCTOCYBaTH (iabTparlito. J{is mporo
OyJsia peanizoBaHa (QyHKIIIS, sIKa BIPOBAKYE (UIBTP HU3BKUX YACTOT, JO3BOJISIOUU
BiJICIsITH HeOakaH1 BUCOKOYACTOTHI KonmmBaHHs. Ko peaizanii i€l GyHKIIT HaBe1eHO

HHXKYC:

fun List<AccelerometerMagnitude>.mapLowPassFilter(alpha: Float):
List<AccelerometerMagnitude> {
return maplndexed { index, accelerometerMagnitude ->
if (index == 0) {
accelerometerMagnitude
} else {
accelerometerMagnitude.copy(
magnitude = (alpha * get(index - 1).magnitude) + (1 - alpha) *
accelerometerMagnitude._magnitude

)



62
3.7.4 PinbTpallisi BepIIMH TA 3aNaANH

[Ticns mpoBeneHHs ¢uabTpalii MIyMiB Ha IONEPEIHbOMY €Talll CHUTHaJ
aKceJIepoMeTpa BCE IIE MICTUTh BEIMKY KUJIBKICTh TOYOK, IO MOXKE YCKJIQJIHIOBATU
noJajbIuid aHami3 1 00poOky manux. s onmrTumizanii poOOTH 3 CUTHAJIOM OyJo
peai3oBaHO MEXaHi3M 3MEHIICHHS KIJIBKOCTI TOYOK, SKUW 0a3yeTbcs Ha BiaOopi
KJIFOUOBHX €JIEMEHTIB — BEPIIIMH 1 3aI1a IvH.

[TpyHIMO pOOOTH aNTrOPUTMY MOJIATAE B ITEpAIlIiHOMY aHaATi31 KOKHOT TOUKH
CUTHAITy y TIOPIBHSHHI 3 11 CYCITHIMU 3HAYCHHSAMU. K10 3HAYEHHS TOYKHU € BEPITHHOIO
(BuIa 32 OOUJIBI CYCIJIHI TOUKHM) a00 3aMaJuHO0 (HUXKYa 3a OOU/BI CYyCIJIHI TOUKH), 1
IpH [IbOMY IEepEeBHUIILyEe a00 JOPIBHIOE BU3HAYEHOMY MiHIMAJIBHOMY TOPOTY, 11 TOYKA
BBAXKAETHCS KIIFOUOBOIO Ta 30epiraeTbcsi. YCl 1HII TOYKH, SIKI HE BIAMOBIIAIOTH LIUM
KPUTEPISM, BUKITFOUAIOTHCS 3 TTOAAIBINOT OOPOOKH.

3acTocyBaHHA 1ILOTO AJITOPUTMY JO3BOJIMIO 3HAYHO CKOPOTHTH OOCAT JaHUX
JUISL aHAMI3y, 3aJMIIAIOYM JIMIIE Tl TOYKH, SKI MarOTh KIIOYOBY 1H(GOpMALIO AJis
XapaKTEepUCTUKU CcuUrHaidy. Hampukian, moyaTkoBa KIJIBKICTH TOYOK Yy CHTHAII

crtaHoBwia 12,053, ane miciig 3aCTOCYBaHHS aJrOpUTMYy BOHa ckopoTtwmiacs 10 1,936

(puc. 3.19).

®  [0YaTKOBi 3HAYEHHS
30 ® 3HadeHHsA nicna dinsTpauill BEpLWKWH Ta BNaauH
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Pucynox 3.19 — [lopiBHsiHHS qaHuX 10 GIIBTpallii BEpIIMH Ta BIIAJUH Ta MCIsA
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Hwxuye HaBeneHa iMIieseMeHTALIA:

fun List<AccelerometerMagnitude>._findPeakSimple(
threshold: Float,
reversed: Boolean = false,
): List<AccelerometerMagnitude> {
val filteredvValues = mutableListOf<AccelerometerMagnitude>()
val coef = if (reversed) -1 else 1
val threshold = threshold * coef
for (index in range(0, size)) {
val prev = (getOrNull(index - 1)?.magnitude ?: Float.MIN_VALUE) * coef
val current = get(index).magnitude * coef
val next = (getOrNull(index + 1)?.magnitude ?: Float.MIN_VALUE) * coef
when {
prev > current && current < next && current <= threshold -> {
Ffilteredvalues.add(get(index))

}

else -> continue

}

return filteredValues

3.7.5 @DiabTpanis JOKAIbHUX BEPIIMH TA 3aMaAHH

[Tonepenniit meton inbTparii 3a BepIIMHAMU Ta 3aMaJMHAMH, XOdYa 1
3a0e3reuyoTh 0a30By O0OpOOKY JaHUX, aje MOro HEAOCTAaHbO IS SKICHOI OIIHKH
CUTHAJY I TTOJIaJIbIIIOTO BU3HAYCHHSI KIII0U0BUX TOUOK. 1100 mocsrtu Bumoro piBHs
YUCTOTH Ta TOYHOCTI, OYJIO BHPIIIEHO 3aCTOCYBaTH BJIOCKOHAJCHUN MIAX1d —
(1apTpalliio 32 JOKATLHUMHU EKCTPEMYMAMH B MEXaX BUBHAUYECHUX YACOBUX IHTEPBAIIB.

CyTb ILOTO METOAY MOJIATAE Yy MOl CUTHATY Ha KOPOTKI 4acoOBl BIAPI3KH, Y
HAIIOMy BHMajKy TpuBaiicTio mo 300 mimiceKyHJ — 1€ 3HaueHHs OyJ0 BHU3HAYEHO
€KCIIEpUMEHTAJIbHO, MIJISXOM TMepedopy pI3HMX IHTEpBajiB, 1 MOKa3ajno cebe sK
ONTUMAaJbHE JUIS HAIIOTO BUMAAKY. Y MeXaX KOXKHOIO TaKOTO 1HTEpPBAILy BUKOHYETHCS

MOIIYK JIOKaJTbHUX MIHIMYyMIB (3amaJiiH) Ta MakCUMyMiB (BepiinH). TOUkH, sIKi HE €
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JOKaJIbHMMH CKCTpEMYMaMH, BHAAIAIOTHCA, OCKIJTbKM BOHH HE HCCYThb HiHHOT

1HbOpMalii U1 aHami3y.

vy pCSYJIBTaTi 3aCTOCYBAHHA IbOI'O MCTOAY BAAJIOCA 3MCHIINTHU KIJIBKICTH TOYOK

y curHaii 3 1937 mo 1566 (puc. 3.20).

®  3Ha4YeHHA nicna dineTpauil BeplwnH Ta BNagwH

30 ®  3Ha4yeHHA nicna dinsTpauil NoKansHUX BEPLUWH Ta BNagwH
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Pucynok 3.20 — [1opiBHsIHHS JaHuX 10 (UIBTpallii JOKaJIbHUX BEPUIMH Ta BOAJAWH Ta
nicis

Peanizariis dinbrpariii 1okaabHUX BEPIIUH Ta BIAAWH, HABEJCHA y TOJATKy A,

kiac (aiin FindLocalPeaksAndValleysFilter.kt.
3.7.6 3Haxo:KeHHSl iCTUHHOI BEPIIUHM TA 3aNaAMHU

[Ticns 3actocyBaHHS BCIX TONMEpeaHIX eTamiB (UIbTpaIii, MU MOKEMO
BU3HAYUTH CIPABKHI BEPIIMHU Ta 3aMaJUHU, K1 MPEICTABISIOTH 3aBEPIICHUN TTUKII
PyXy HOTH, TOOTO J1Ba KpOKH. {7151 1IbOT0 HEOOX1THO BUKOHATH HACTYITHUH aJTOPUTM:

— crnouatky Oeperbcst iHTepBan y 500 MUTICEKyHA 1 B HbOMY IIYKA€THCS

MIHIMYM (3arajanHa);
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—  BIJI TOYKH 3HANJACHOTO MIHIMyMY BiJpaXxOBY€TbCsl HACTYITHUM 1HTEpPBAI Y

500 MiiceKyHI, Y SKOMY BUKOHY€ETHCS MOUTYK MAKCUMYMY (BEpIINHH);

— SKIIO B I[bOMY IHTE€pBaJI MakCUMyM He OyB 3HalJIeHWH, TO 3HaMICHUI
paHilie MiHIMyM HE BBa)KA€THCS BATIIHUM 1 BIAQIIBTPOBYETHCS;

— 1l omeparii MOBTOPIOIOTHCSA ITEpAIlifiHO O 3aBEPILEHHS aHali3y BCHOTO
CUTHAIYy.

Le#t miaxig 6a3yeTbes HA aHAJI31 XapaKTEpHOTO MAaTEPHY PyXy MiJ] 4ac X0Ab0u,
AKMI OyJ0 BH3HAUEHO EMIIPUYHO. 3aCTOCYBAHHA IbOTO METONY JO3BOJIUJIO

BHOKpeMuTH 723 ToukH 13 1566 Toyok curnany (puc. 3.21).

®  3Ha4YeHHA nicna ginsTpauil NoKansHWX BEPLUKMH Ta BnaawH

30 ® ICTHHHI BEPLKHW Ta 3anaguvHu
= 20
L
'E' L]
L]
% . L] L]
L
2 10 e L o ¢ .
g .
S L]
=
(=N
-
0
) s ® . * ae® . e® . ®
L] s -. .. °
-10
23 24 25 26 27 28 29
Yac [c]

Pucynok 3.21 — [1opiBHSIHHA JaHUX /10 ICTHHHUX BEPILIWH Ta BIAJWH Ta MICI

OTpumaHni pe3yJbTaTu NEPEBOAIATHCS Y HOBUH (hopMaT JaHUX IS OJABIIIOTO

BUKOpHUCTaHHA. CTPYyKTypy HOBOI'O THITY JaHUX MOXHA MOOAYNTH HA MATIOHKY 3.22.
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ValleyAndPeakRelation

Long
lerometerMagnitude

rometerMagnitude

Pucynok 3.22 — CTpyKkTypa OJHOTO LUKy HOTH

3.7.7 Tpancdopmauisi JaHUX B 03HAKU

Hactynmauii eram — me TtpaHcopmallis OTpUMaHUX JaHUX B O3HAKH.
Buxopucroyroun knac «ValleyAndPeakRelation», o MicTUTh 1ICTUHHI BEpIIMHU Ta
3aMaJiIiHA CUTHATY, MU MOXEMO OOYHCIUTU KJIIOYOBI MapaMeTpu i MOAANIbIIOTO
aHaiizy.

[Tepmioro 03HaKOI € dYacoBa BIJICTaHh MK ICTMHHOIO 3allaJIMHOI0 Ta ii
BEPIIHUHOIO.

JIpyroro 03HaAKOIO € 4acoBa BiJCTaHb MIXK JIBOMAa MOCJIJIOBHUMHU BEpIINHAMH,
10 BI/IMOB1/Ia€ TOBHOMY IUKITY PYXYy HOTH (JIBa KPOKH).

Tpetst o3Haka — 1ie npuckopeHHs y BepmuHi. [lin yac ekcnepumeHTIB Oyii0
PO3IIISIHYTO MOKJIMBICTh BUKOPUCTAHHS 3HaY€Hb MPUCKOPEHHS SIK Y BEPIIIMHI, TaK 1 B
3amajiiHi, OJJHAK MPUCKOPEHHS Y BEPIINHI BUSBUIIOCS OUTBII CTA0ITLHUM 1 BUPA3HUM.
Cawme #ioro 0yJsio 00paHo JIsl TOAAIBIIIOTO aHATI3Y.

OTpumaHi 03HaKU YTBOPIOIOTH CTPYKTYPY, SKY MOXKHA IMOOAYUTH HA PUCYHKY
3.23. Knac StepFeature mae 3Mory cTpykTypyBaTu 3i0paHi JaHl akcelepoMeTpa y

dbopmi, 3pyuHiil s kiacudikarii.
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StepFeature

Pucynok 3.23 — CTpykTypa OJJHOTO LMKy HOTH

OcranHiii ertan (QiuibTpanli CcOpsIMOBAaHUM HAa YTOYHEHHS JAaHMX A
Kiacudikalii IusIXoM 3HaX0HKEHHS MO YaCOBO1 BIZICTaH1 MiXK IIMKJIaMU KPOKIB. J11st
o0uucaeHHs: MOIM OepyThCs YacOBI BIACTaHI MK BEPIIMHAMM, K1 OyJIM BU3HAUYEH] Ha
nomnepeaHix eramax oOpoOku gaHux. Mojga 103BOJsi€  BHAUIMTH  HAWOLIBII
XapaKTEepHUM 1HTEPBAJ I JOCIIIKYBAHOI JIOKOMOIII1.

HactymauM KpoKOM € 3acTOCyBaHHS OTPHMAHOTO 3HAYCHHS MOIU 3
JOMyCTUMUM BinxwieHHsM y 100 mimicekyH, sk KpuTepit inprparii. Yci uukim, y
SIKUX YacCOBI BIJICTaHI BUXOJATH 32 MEKI BCTAaHOBJICHOTO 1HTEpBAly BIJCIFOIOThCS. Lle
JI03BOJISI€ BUAAIUTH ITYMOBI JIaHi, 110 MOTJIM 3JIMIIUTHUCS MICIs MONEPEaAHIX €TariB

¢binpTparttii. Y pe3yabpTaTi i€l mpoueaypu GopMy€eTbesi OCTATOUHUN CIIUCOK O3HAK.

3.8 Po3mizHaBaHHA JJOKOMOIIiH

JIist MATOTOBKM HaBYAJIBHUX JAHUX Kilacu(ikaTopa MM BUKOHAIU 0OpOOKY Ta
TpaHchopMarlito JaHuX 13 MONepenHix po3autB, 30epirmm ix y gopmari CSV. byno
CTBOPEHO TPH OKpeMi (pailiin, KOXKeH 3 IKUX BIAMOBIIA€ OTHOMY 3 THITIB JIOKOMOIIIi:

—  xonp0a;

—  OIr HiATIONIIEM;

— 3BUYANHMI OIr.
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i daiinu Oynum 3aBaHTakeH1 B cepenoBuiie Jupyter Notebook myst moganbiinoi

pobotu 3a gomomororo 0iomioTexkn Pandas. HactymHum eramom crTano MapKyBaHHS
KOXKHOT'0 Habopy JMaHuX. /{7 mboro M Bpy4YHY JOJAdd KOJIOHKY IS Kitacudikarii
TUITY JTIOKOMOITI:

— 0 — g1 xoapowu;

— 1 — OIr mIATIONIIEM;

— 2 — 3BW4aliHMii Oir.

[Ticnst mporo Bci Tpu Tabauill Oynu 00'eqHaHl B oauH cruibHuil DataFrame
(cTpykTypa naHux Juisi poOOTH 3 TAOIMYHUMU JaHUMM). Llel Kpok 103BOJISIE CTBOPUTH
€IVMHUN HaOlp MaHWX, SKUH MOYKHA BUKOPHUCTOBYBATH JIJISl TOJAIBIIIOTO HAaBYAHHS

moeni knacudikarii (puc. 3.24).

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns

df_walking = pd.read_csv("phoneresults/walking results.csv")
df_walking[ 'pace’
df_jogging = pd.read_
df_jogging[ ‘pace’
df_running = pd.read_csv("phoneresults/running_results.csv")
df_running[ ‘pace’] = 2

v(“phoneresults/jogging_results

df = pd.concat([df_walking, df_jogging, df_running], ignore_index=True, sort=False).sample(frac=1).reset_index(drop=True)
df.head(&)

cycle_diff valley_peak_diff mag pace
0 640 400 6.918552 a
1 681 100 30.361101 2
2 639 420 28.87081 2
3 400 160 14.528324 1
4 380 200 53.8352090 1
5 419 139 22228884 1

Pucynox 3.24 — ImnoptyBanns nanux y Jupyter Notebook

[Ticns ubOro KpOKy MM MOKEMO NEPEUTH 0 Bizyalizalii OTpUMaHUX JaHUX,

100 Kpaiiie 3po3yMmiTH ix po3noaia (puc. 3.25).
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Pucynok 3.25 — Bizyamizaiis o3Hak

[Tepexoaumo 10 HaBuaHHS Mojeli. Ha mepiioMy erami po3noaiisieMo aHi Ha
TpPEeHYBaJIbHI Ta TECTOBI HAOOPH 3a JomoMororo GyHKII train_test split 3 610m10TEKN
Scikit-learn.

Hactynmaum 000B’I3KOBUM KPOKOM € MaciiTa0yBaHHA JaHuX. Lle mosicHoeThCs
TUM, 110 anroput™ K Haiiommkuux cyciaiB (K-Nearest Neighbors, KNN) 6a3yerbcs Ha
PO3paxyHKy BIICTaHEH MK TOYKaMH JaHUX. SKIIO pi3HI O3HAKHM MarOTh HEOJHAKOBI
MaciTabu, 1€ MOXe MPU3BECTH 10 HEKOPEKTHHUX pe3yibTaTiB. Jljig mMacimraOyBaHHs
BUKOpHUCTOBYeMO Kiac StandardScaler 13 616;miotexu Scikit-learn.

[Ticns MaciuTaOyBaHHS JaHUX MOYHA NEPEUTH 10 O€3MOCePEeTHHOIO HaBUaHHS
mozemi. Anroputm KNN peanizoBano B kiaci KNeighborsClassifier 616mioTexn Scikit-

learn (puc. 3.26).
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[377]: from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.neighbors import KNeighborsClassifier

X = df.drop('pace’, axis=1)
y = df[’pace’

X_train, X_test, y_train, y test = train_test_split(X, y, test size=0.33, random_state=42)

tandardScaler()
rain = scaler.fit_transform(X_train)

model = KNeighborsClassifier(n_neighbors=1)
model.fit({scaled X train, y_train)

[377]: |~ KMeighborsClassifier

KNeighborsClassifier(n_nsighbors=1)

Pucynok 3.26 — KoMmipka 3 HaB4aHHSIM MOJIEI1

[Ilo6 BukoHaTH KiIacu(ikallilo JaHUX, CIOYAaTKy HEOOX1JHO MmaciTadyBaTu
TECTOB1 JlaHI Tak camo, AK Iie Oyjo 3po0ieHo s TpeHyBajabHOTO Habopy. lle
3a0e3neuye y3roJKeHICTh MDK oOoMa HabopaMu JaHHMX 1 TapaHTye, 0 MOJEIb
OTpUMYy€ JaHl B OJHAKOBOMY MacmTabi. MacmraOyBaHHs TECTOBUX JaHUX
31MCHIOETHCS 3a JIONMOMOTOI0 B)XE HABYEHOTO HAa TPEHYBAJIBHUX JaHUX O0'€KTa
MacmtabyBanas StandardScaler.

[Ticns macmTaOyBaHHS TECTOBUX JIaHMX MOYKHA 3IMCHUTH Kiacudikalliio 3a
mornoMoror HaBueHoi moaenl KNN.

JIist oTpMMaHHS JETaIbHOTO aHamidy Kiacudikaimii Ciliji CKOPUCTATHCS
dyukiiero classification report 3 6i6mortexu Scikit-learn. s ¢yHKIis reHepye 3BiT

(puc. 3.27).



from sklearn.metrics import confusion _matrix, classification_report

scaled X _test = scaler.transform(X_test)
y_pred = knn_model.predict(scaled X test)

print(classification_report(y_test, y_pred)})

ka2 = @

BCCUracy
macro avg
weighted avg

precision recall fl-score  support
B8.96 a.96 .96 4z

B8.98 @.98 2.98 56

B8.96 @.96 .96 o8

a8.97 152

B.97 a.97 8.97 152
B.97 @.97 @.97 152

Pucynox 3.27 — Komipka knacudikariiii TeCTOBOro Habopy JaHUX

[Ilo6 miABUIIUTH TOYHICTh KJacuiKallli,

71

JOIIIBHO MPOBECTH  MiAOIp

ONTUMAJILHOI KIJIBKOCTI cycimiB. Ile MokHa 3A1HCHUTH NUISIXOM mepeOopy 3HaueHb

n_neighbors koHcTpykTOopa kiaacy KNeighborsClassifier (puc. 3.28).

test_error_rates =

for k in range(l1,12):
knn_model = KNeighborsClassifier(n_neighbors=k)
knn_model.fit(scaled X train, y train)
y_pred_test = knn_model.predict(scaled_X_test)
test_error = 1 - accuracy_score(y_test, y_pred_test
test_error_rates.append{test_error)

plt.plot(rangs(1, 12), test_esrror_rates)

[<matplotlib.lines.line2D at @x1e1354553a8>]

0.0325 1

0.0300

0.0275

0.0250 1

0.0225 1

0.0200

0.0175

0.0150 1

0.0125 -

T T T T T
2 4 6 8 10

Pucynox 3.28 — Komipka mia0ipy onTuManbHOT KITBKOCTI CYCiIiB

3a pesyJabratramMu mepedbopy BHUIAHO, IO ONTUMAaJIbHA KIJBKICTh

CTAaHOBUTH 2.

CycCifiB
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3.9 InTerpanis kiaacugikaropa 3 Android

Jlnst iHTerpaiii HaB4eHUX Mojenei Oyno BukopucTtaHo Oi0mioreky Sklearn-
onnx. Heobximno excropryBatu He smme moxenb KNN, a it StandardScaler, skumii

nmoTpiOeH /1t MaciTadyBaHHS 03HaK (puc. 3.29).

[245]: | from sklZonnx import convert_sklearn

from skl2onnx.common.data_types import FleatTenserType
initial_type = [('featurs_input’, FlestTensorType([None,3]))
model_path =

scaler path = 'phoneresults)

'phoneresultsi\sklearn_model.onnx’

sklearn_scaler.onnx’

# Write the ONNX model to disk
converted_model = convert_sklearn(model, initial types=initial_type)
with open{model_path , "wb™) as f:

f.write( converted_model.SerializeToString() )
converted_model = convert_sklearn(scaler, initial_types=initial_type)
with open{scaler_path, "wb™) as f:

f.write(converted_model.SerializeToString() )

Pucynox 3.29 — Komipka ekcriopty

[Ticns uporo NoTpiOHO ONTHUMI3yBaTH €KCIIOPTOBAHI (pailiii KOMaHIaMu:

python -m onnxruntime.tools.convert_onnx_models_to_ort sklearn_model.onnx

python -m onnxruntime.tools.convert_onnx_models to ort sklearn_scaler.onnx

Jlns imnopra (aitiis, iX mOTpiOHO IEPEHECTH B AUPEKTOPIIO PECYPCIB raw (puc.
3.30). B ko1 mponucaty iHimiamizamito kiacy OrtSession, Ko iHiIIam13a1(li Ta BUKIUK

MoJieii HaBeneHuH B 1oaatky A, kiaac LocomotionClassifierlmpl.

’ |___| ranw

2] sklearn_model.ort

7] sklearn_scaler.ort

Pucynoxk 3.30 — Jlupektopist raw
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4 EKCIINIYATALISA, TECTYBAHHA TA PE3YJIBTATU

4.1 CrBopeHnns 3axumeHoro APK

JlJis CTBOpEHHSI 3aXHILEHOT0 Ta onTuMi3oBaHoro APK HeoOXiHO akTUBYBaTH
BUKOpPHUCTaHHA R8 Ta BUMKHYTH PEXUM HAIAroKEHHS.

JIns iboro moTpiOHO BCTAaHOBUTH 3HAUYEHHS nepeMinHoi isDebuggable Ha false
y ¢aiimi build.gradle.kts B momymni nomatka B cekuii kKoHbirypartii 30ipKu sl TUITY

"Buryck".

android {
buildTypes {
getByName (“release”) {
isDebuggable = false

Jlns Toro mo0 ngoaatu R8 no mpoekty, HeoOxiaHO B daiimi build.gradle.kts
J0JIaTH BIATIOBIIHI HajamTyBaHHs. [{e Bkiroyae B cebe akTHBAIIIFO MiHIMI3allii KOy Ta

onTUMI3aIlii, o 103BoJjIsi€ 3MEHITUTH po3Mip APK 1 yckiagauTu 3BOpOTHY 1HXEHEPIIO

KOJy.

android {
buildTypes {

getByName (“release”) {
isMinifyEnabled = true
isShrinkResources = true
proguardFiles(
getDefaultProguardFile(*'proguard-android-optimize.txt'™),
"proguard-rules._pro”

)

signingConfig = signingConfigs.named(“'release').get()
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Hns 3mian tumy 36ipku 3 devDebug na prodRelease, morpiOHO BiaKpuTH

BapiaHTH 301pKH, HATUCHYTH Ha app MOAyJb, Ta 00patu prodRelease (puc. 4.1).

Build Variants

Module Active Build Variant
devDebug (defa...
devDebug (default)
devRelease

:core:navigation
prodDebug

o score:ui
: ; prodRelease
:data devDebug (default)

(@ :domain devDebug |

:domain-model devDebug (default)

T :domain-test devDebug (default)

@ :feature:dashboard devDebug (default)
devDebuqg (default)

Re-import with defaults

Pucynox 4.1 — Bu6ip 36ipku «prodRelease»

Jlnst 30ipku mpoekTa moTpiOHO HATUCHYTU Ha «Build» B maHesni iIHCTpyMEHTIB,

a motiM obpatu «Build APK» (puc. 4.2).
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Build Run Tools \ Window Help

T Make Project 7 build.gradle

dule 'JetStep.app.main'

Select Build Variant...
Build App Bundle(s) / APK(s) > Build APK(s)

Generate ed App Bundle [ APK... Build Bunc
Deploy Module to App Engine...
Analyze Build Performance

Clean Project

Rebuild Project

Pucynox 4.2 — 36ipka APK

[Ticns 3aBepuienHto 306ipku APK, 3’ sBuThes moBigomneHHs (puc. 4.3).

i’ Build APK(s)

Build completed successfully for 1 module:
Module 'JetStep.app': locate or analyze the APK.

Pucynox 4.3 — IloBigoMiieHHs 0 3aBEpIIICHH] 301pKU

4.1.1 lopiBusinus 30ipok debDebug Ta prodRelease

3a pomomororo Android Studio MoXkHA MOAWBUTUCH, YU € JOCTYN JO
BHYTPINIHIX JaHUX Tmporpamu, abo Hi. Skmo Bimkputu APK uepe3 Oyab-skwmii
apxiBaTop, TO MO’KHA OTPUMATH JIOCTYTI JI0 BHYTPIIMTHBEOTO KOy MPOTPaMHU.

VY tabnui 4.1 HaBoauThes nopiBHsHHS debDebug ta prodRelease 36ipok.



Tabmuus 4.1 — Iopisasaus debDebug ta prodRelease 36ipok
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JTOATKY

debDebug prodRelease
Hoctyn no BHyTpimHIX | Tak Hi
JTaHUX
Po3mip nogatky 85 Mb 75 Mb
O6dyckartis Hi Taxk
3axuIIEHICT Hi Tak
[IBuaKicTH pOOOTH [TpuiinsTHa IBuako

Sk MOXXHa TIOMITHTH, ITCJIsI BUMKHEHHS peXuUMy HajaropkeHHs Android

cucteMa OJIOKY€E JTIOCTYI 10 BHYTpIHIX (aitniB mogaTtka. Lle 3abe3neuye qomaTkoBUiA

PIBEHb BiJl HECAHKIIIOHOBAHOIO A0CTyny. BogHouac, micis 3acrocyBanHs R, po3mip

APK 3menmmBcs Ha 10 Mb. Takox 1€ NMO3WTUBHO BIUIMHYJIO HA IIBUJIKICTD

3aBaHTaXEHHS Ta €PEKTUBHICTh poOOTH 10AaTKy. KpiM Toro, 3aBIsku 00QycKallli, Ko

MpOrpamMu CTaB 3HAYHO MEHII YUTAOETBbHUM, 10 YCKJIAJIHUIIO HOro aHati3 1 3BOPOTHY

1HXKEHEepIo.

4.2 ExcniiyaTanis 1oaaTka

[Ilo6 po3nouyaTv KOPUCTYBAaHHSA AOJATKOM, MOTPIOHO BIJKPUTH MpoOrpamy,

HATHUCHYBIIM Ha sApiuK JetStep.

[Ticnst BIZKpUTTS 10JaTKa HEOOX1THO BUKOHATU TaKl KPOKH:

—  HaJaTH J03BUI Ha BiI0OpaXeHHS IMOB1JOMIICHB;

—  HaJaTH J03BUI HA PO3ITi3HABAHHS aKTUBHOCTECH.

[licns HagaHHSA [OCTYMIB, MO0 KOPEKTHO MoyaTd 30ip AaHMX, MOTPIOHO

3pOOUTH TaKi Adii:

—  mokjiacTu TeiaedoH y KUIIEHIO;

—  BUKOHYBaTH OJHY 3 TPbOX JIOKOMOIIIHA (Xoap0a, Oir migTromiemM abo

3BUYANHMI Oir);

—  mpotsrom 60 cekyH[ MpoAOBKYBATH BUKOHYBATH 00paHy AilO.
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Hicratu TenedoH 13 KHUIIEHI Ta TMEPErjsHyTH KIIbLIEBY Jlarpamy 3

JYUIBHUKOM, JIe OyJe Bi1oOpaKeHO KITbKICTh HOBUX KPOKIB.

1106 1omaTy KpOKU BpyUHY, HATUCHITH Ha KHOIIKY B IPAaBOMY HHKHBOMY KYTKY
3 IKOHKOIO OJTIBIISL.

3’SIBUTHCS HUKHE MOJIaibHE BiKHO. B HhOMY Tpeba 3pobu:

—  3alOBHUTH MOJE KUTBKOCTI KPOKIB;

—  0o0patu TUM JOKOMIIi{, HATUCKAHHSAM Ha IKOHKY PYXY;

—  IoYarTd TOTIK BUOOpY Yacy, Micisg HaTUCKy Ha moijie «BubepiTh yac
noyaTky» abo «BubepiTs dac ¢iHiry», o0 BIAKPUTH J1aJI0TOBE BIKHO 3 KaJCHIapEeM.

VY nianoroBomy BikHI 00patu noTpiOHy aaty. Ilicis Bubopy natu BIAKPUETHCS
J1aJIoTOBE BIKHO JIJIsE BUOOPY Hacy.

BubepiTh noTpiOHuii yac i HaTucHITH OK.

Cucrema mMoBEpHE Bac JO HIKHBOIO MOJAJIBHOrO BikHa. Temep Mo)kHa
HaTUCHYTH Ha y>K€ aKTUBHY KHONKY «30€pertu.

SIKII0 KpOKM J0aBaId Ha MOTOYHHIA JIEHb, BOHU OYyTyTh aBTOMAaTHUYHO JOaHi

710 3arajbHO1 KIJIBKOCTI KPOKIB 32 ChOTO/THI.

4.3 TecryBaHHs 10aTKA

4.3.1 TectyBaHHS cepBicy NepPeAHbOIO IIAHY

Jlyist mepeBipku poOOTH CcepBiCy, HEOOX1THO BIEBHUTHUCH, 110 CEPBIC MPAIIOE
KopekTHo. [lepin 3a Bce, Cllijl IEPEBIPUTH, YU BiAOOpaKa€ThCs BIANOBIHE CUCTEMHE
MOBIIOMJICHHS. SIKIII0 TOBIJOMJIEHHS B1I00pa’Ka€ThCs, 1€ € MEPUIUM MiATBEPKEHHIM

TOTO, 1110 CEPBIC aKTUBHHM (puC. 4.4).

JetStep Dev 13:31

36ip PiTHeC-paHunX...

Pucynok 4.4 — IloBigomieHHs po poOOTy ceppica
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OkpiM 1BOTO, JUIS JOAATKOBOI BIIEBHEHOCTI B pOOOTI cepBicy, y Koi OyJio

JI0JTaHO CIICHIAILHUN PSJIOK, SIKAW IPYKYETHCSI B KOHCOJII TMi/T 9ac aKTUBHOCTI CEPBICY

(puc. 4.5). 3aBasiKy IbOMY, MOXHA BIICTEKUTH CTaH POOOTH CEPBICY Ta MEPEKOHATHUCH,

110 BiH (DYHKIIIOHY€ HAJIEKHUM YUHOM (IUB. Ta01. 4.2).

om. zhiro. jetstep

1-1513

i 1

i 1

still wi

m still wo

Pucynok 4.5 — IloBioMJI€HHS B KOHCOTI

Tabnuusg 4.2 — [TopiBHSHHS TPUBAIOCTI KUTTS (ITHEC CEPBICY

1 xB. 3 xB. 5 xB. 15 xB. 30 xB. 60 xB.
3aCTOCYHOK Tak Tak Tak Tax Tak Tak
BIAKpUTHI
3acrocyHOK B | Tak Tak Tak Tax Tak Tak
doHi
3aCTOCYHOK Tax Tax Tax Tax Taxk Tax
BOUTHUH
Tenedon Tax Tax Tak Tax Taxk Tak
3a0JI0KOBaHU M
3aCTOCYHOK Tax Tak Tak Tax Tak Tak
BOMTHI Ta
tenedoH
3a0JI0KOBaHUM

Ak MOXKHA MOOAYUTH 3 TAOJIMYHUX JTAHUX, ITporpamMa mparroe 0e3 npoodsem 3i

3UWTYBaHHSM JIaHUX Y CEPBICI 3a PI3HUX YMOB.

4.3.2 TecTryBaHHSI TOYHICTi 3YUTYBAHHS KPOKIiB

JIyist TeCTyBaHHSI TOUHOCTI 3UUTYBaHHS KPOKIB, OyJIO CTBOPEHO TAOJIUIIO IS

KOXKHOTO BTy JIOKOMOIIii, Y KOKHIi¥ Tabsuiti € 3 iTeparlii, 3 pi3HUM PO3MOALIOM KPOKiB

(muB. Tabm. 4.3-

4.5).



Tabmus 4.3 — TaGauis KpoKiB miJ Yac X00u
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5 KpoKiB 30 kpokiB 100
KPOKIB
[Tepmra itepartis | O 32 104
Jpyra iteparis 0 29 97
Tpets iTeparis 0 30 101
Tabnuus 4.4 — Tabnuus KpokiB mijg yac O0iry miATIoNIeM
5 KpoKiB 30 kpokiB 100
KPOKiB
ITepmia itepamist | 0 27 101
Jpyra iTepairis 0 30 105
Tpets iTeparltis 0 31 100
Tabmuug 4.5 — Tabauus KpokiB Hij 4ac 3BUYAMHOIO OIry
5 KpokiB 30 xpokiB 100
KPOKIB
[lepma itepartis | 0 0 114
Hpyra iTepaiis 0 32 104
Tpets iTepartis 0 35 107

Sx moxkHa moGaywWTH, IO BCE Tepln 5 KpokiB He Oynu 3apaxoBani. lle

MoB’sA3aHo 31 cnenudikoro GiuIbTpalii KpokKiB, sika 0a3yeThCsS HA aHaNI31 PO3Mi3HAHOL

nokomortrii. B mporeci pobotu anroputm motpedye MEeBHOTO 4acy sl cradimizari

CUTHAITy 1 KOPEKTHOTO BU3HAYCHHS TUITY aKTUBHOCTI.

HaiiBumuii moka3sHUK TOYHOCTI pO3Mi3HAaBaHHS OyJ0 JOCATHYTO ISl XOJbOU,

IO CBIYUTH MPO BIIHOCHO MPOCTHUH 1 mependadyBaHHUil XapakTep cUTHaimy. [pyre

MICIIE 3a TOYHICTIO TOcCiAae OIr MIATIONLEM, SKUA JEMOHCTPYE TPOXHU OLIbIIY

CKJIaJIHICTh Y po3Mi3HaBaHH1. HallHIKUK TOKa3HUK CIIOCTEPITa€ThCs AJIsl 3BUUAMHOTO

0iry, 10 MOSICHIOETHCS ORI CKIIATHOIO MPUPOJIOI0 CUTHAITY, 3yMOBJIEHOI) BHCOKOIO

IHTEHCUBHICTIO PyXiB Ta P13KMMH 3MIHAMH TUHAMIKH.




4.3.2 TectyBaHHA TOYHICTI KIacudikamii KPoKiB
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JIyist TecTyBaHHSI TOUHOCTI PO3MI3HABAHHS PYXiB, MU CTBOPHJIM TAOJIUIIO JIJIs

KOXKHOT'O BUY JIOKOMOIIi1, Y KOXKH1# Tabnuili € 3 iTepaliii, 3 pi3HUM pO3IO/ILJIOM KPOKIB

(muB. TabI. 4.6-4.8).

Ta6nuis 4.6 — Tabnui po3mizHaBaHHS PyXYy i1 94ac X0Ab0U

5 KpoKiB 30 kpokiB 100
KPOKiB
[lepma iTeparis | — bir marronuem Xonan0a
Hpyra itepaiiis — bir migTioniem XonbOa
Tpets iTeparltis — Xonp0a Xonb0a

Tabnus 4.7 — Tabnuis po3nizHaBaHHS PyXy Mij 4ac Oiry miaTIONIEM
5 KpokiB 30 xpokiB 100
KPOKIB

[lepma iTepartis

bir miaTonuem

bir miaTonmem

Hpyra iTepaitis

bir miaTonuem

bir miaTonmem

TpeTs iTepartis

3BUYANHUI OIT

bir miaTonmem

Tabnuusg 4.8 — Tabnuus po3nizHaBaHHS PyXy IiJ1 Yac 3BUYARHOTO Oiry
5 KpokiB 30 xpokiB 100
KPOKIB

Ilepa iTeparis

bir miaTonmem

Hpyra iTeparis

3BUYAHUI OIT

3BUYaAHUI OIT

Tpets iTepartis

bir marronuem

3BUYaiiHUM OIr

[linbuBaroun MiACYMKH, I@epmii 5 KpokiB He OyJlo po3Mi3HAHO Yepes

HEJOCTaTHIO KUIBbKICTh JaHuX. Ha nboMy etarni GpiabTpu He Maji 3MOTH Ki1acuPikyBaTu

TaKy Maiy KUIbKICTh pyXiB. [Tounnatoun 3 30 kpokiB, kiacudikailisi CTa€ MOKJIHBOIO,

OJIHaK TOYHICTH MepeadadeHb 3AIUIIAETHCS HU3BKOIO.

HaiiBummii pe3ynbTat crioctepiraerbes 11 Bunaakis i3 100 kpokamu. Y niboMmy

BUITAJIKy CHUTHAJI Ma€ JIOCTaTHIO KITbKICTh JaHUX Ta YITKICTh, 100 3a0e3MeunTH

TOYHIIIE TepeadadyeHHs.

OpHak 3amumaroTbCd  TPYIHOII

3 PpO3Mi3HaBaHHSIM
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3BUYAMHOIO OIry Ta OIry MIATIONIEM Yepe3 CXOXKICTh aMILITya pyXxiB. CaMe 11 BUAH

aKTUBHOCTI IEMOHCTPYIOTh HAWHMKYUN PIBEHb TOYHOCTI PO3ITI3HABAHHS.
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BUCHOBKHA

VY paMmkax MaricTepcbkoi TUIIIIOMHOI poOoTH Oyia0 po3po0JeHO HATHUBHHM
Android-nogatok JetStep, mpu3HaueHUil i1 MOHITOPUHTY (PI3UYHOI AKTHBHOCTI
KOPHUCTyBaya.

[lepen mouaTkoM po3poOKH OyJ0 MPOBEACHO aHAJ3 BUMOI JI0 3aCTOCYHKY,
BHUBUCHO ICHYIOUl aHAJOTH, a TakoX crenugiky pyxiB. OkpiM I[bOT0, BUKOHAHO
MOPIBHSHHS HAsABHUX 010J1I0TEK, CEPEIOBUII pO3POOKH Ta MOB IIPOTrpaMyBaHHS.

Po3pobka Android-nogaTka 3miiicHioBanacs B cepenosuiii Android Studio, Tozi
gk kiacudikarop Oyno pospobieHo B Jupyter Notebook. VYV mpomeci pobGoTtu
JOTPUMYBAJTUCS MPUHIUIIB UHCTOT ApXITEKTYpH, peali3oBaHO apXiTEeKTYypHUN MaTepH
MVI. 3aBasku 1boMy BAAJIOCS CTBOPUTH CTAaOLIbHY, MEHIII CXWJIBHY /10 OariB 1 JIErIe
HiTPUMYBaHY CUCTEMY.

Jns xnacudikamii ta QuibTpaiii JaHUX BUKOPUCTOBYBAIMCSA CTaHIAPTHI
METOJIY, TaKl SIK (PUIBTP HUXKHIX 4aCTOT 1 aNropuT™M K-HalOIMKIMX CYCIIIB, @ TAKOXK
Oysi0 po3po0JieHO JeKiIbKa BJIACHUX aJTOPUTMIB, aJallTOBAaHUX 0 cHenudiku
3aBIaHHS.

Po3pobiieHa cuctema BiANOBIAA€ BCIM BUMOTaM, BU3HAYEHUM Yy paMKaxX TEMHU.
Penosurtopiit npoexty noctynuuit Ha GitHub [19].

MO>KITMB1 HapsSIMK TTOKPAIEHHS J01aTKa:

— nonatu GyHKIIOHAT JIJISl IEPETIIsiAy CTATUCTUKH KPOKIB 32 THSAMU;

— PO3ILIUPUTHA MOKIIUBOCTI J0AaTKa MIATPUMKOK HOBOT'O BUJIY aKTUBHOCTI —
MIHOM CXOJaMHU;

— 310patu OLIbIIE JaHUX IS TIOKPAICHHS HaBYaHHS MOJISIL;

— 10JIaTH MIATPUMKY KJIacu(piKalii KpoKiB 13 TeJie(OHOM y pyKax.



83
IHEPEJIIK ZKEPEJI I IOCUJIAHHSA

1. Google Fit [Electronic resource]. — Access mode:
https://support.google.com/fit/answer/10066680?hl=en&co=GENIE.Platform%3DAn
droid

2. Samsung Health [Electronic resource]. —  Access mode:
https://uk.wikipedia.org/wiki/Samsung_Health

3. Android Motion Sensors [Electronic resource]. — Access mode:
https://developer.android.com/develop/sensors-and-location/sensors/sensors_motion

4. Park J. Synthesis of natural arm swing motion in human bipedal walking
[Text] / J. Park // Journal of Biomechanics. — 2008. — C. 2-6 — PMID: 18417138.

5. Motion Mode Recognition and Step Detection Algorithms for Mobile
Phone Users [Text] / [M. Susi, V. Renaudin, G. Lachapelle] // Multidisciplinary Digital
Publishing Institute (MDPI) —2013. — C. 1540-1559 — ISSN: 1424-8220.

6. Euclidean space [Electronic resource]. —  Access mode:
https://en.wikipedia.org/wiki/Euclidean_space#Euclidean_norm

7. Kotlin vs. Java for Android development. Levi Vaguez. August 17, 2022
LogRocket Blog [Electronic resource]. — Access mode:
https://blog.logrocket.com/kotlin-vs-java-android-development/

8. Groovy vs Kotlin DSL. Serta¢ Ayhan. Dec 15, 2023 [Electronic resource].
— Access mode: https://blog.logrocket.com/kotlin-vs-java-android-development/

9. What to choose Realm or SQLite with Room? Mukesh Solanki. Mar 14,
2022 [Electronic resource]. — Access mode: https://itnext.i0/what-to-choose-realm-or-
sqlite-with-room-e55¢34b1675¢

10. Hilt vs Koin. Yigitkaantonkaz. [Electronic resource]. — Access mode:
https://medium.com/ibtech/hilt-vs-koin-f3532b5796eb

11. Google Fit APIs end of service overview. [Electronic resource]. — Access
mode: https://developer.android.com/health-and-fitness/guides/health-

connect/migrate/fit-apis-end-of-service


https://blog.logrocket.com/kotlin-vs-java-android-development/
https://blog.logrocket.com/kotlin-vs-java-android-development/

84
12. Fitbit OAuth 2.0 Tutorial. [Electronic resource]. — Access mode:

https://dev.fitbit.com/build/reference/web-api/troubleshooting-guide/oauth2-tutorial/

13. Run or Walk (Part 2): Collecting Device Motion Data the Right Way.
Viktor Malyi. Aug 14, 2017 [Electronic resource]. — Access mode:
https://towardsdatascience.com/run-or-walk-part-2-collecting-device-motion-data-the-
right-way-58a277{f2087

14. The Clean Architecture. Robert C. Martin. 13 August 2012. [Electronic
resource]. — Access mode: https://blog.cleancoder.com/uncle-bob/2012/08/13/the-
clean-architecture.html

15. MVI Architecture with Android. Rim Gazzah. Nov 2, 2020. [Electronic
resource]. — Access mode: https://medium.com/swlh/mvi-architecture-with-android-
fcdel23e3c4a

16. Why adopt Compose [Electronic resource]. — Access mode:
https://developer.android.com/develop/ui/compose/why-adopt

17. Material Design 3 [Electronic resource]. — Access mode:
https://m3.material.io/get-started

18. Guide to Foreground Services on Android 14. [Electronic resource]. —
Access mode: https://medium.com/@domen.lanisnik/guide-to-foreground-services-
on-android-9d0127dc8f%a

19. Github  JetStep  [Electronic  resource]. —  Access mode:

https://github.com/ZhEgor/JetStep


https://blog.cleancoder.com/uncle-bob/2012/08/13/the-clean-architecture.html
https://blog.cleancoder.com/uncle-bob/2012/08/13/the-clean-architecture.html
https://medium.com/swlh/mvi-architecture-with-android-fcde123e3c4a
https://medium.com/swlh/mvi-architecture-with-android-fcde123e3c4a

JTONATOK A

Koa nporpamu

85



86

# Gradle properties are not passed to included builds
https://github.com/gradle/gradle/issues/2534
org.gradle.parallel=true

org.gradle.caching=true
org.gradle.configureondemand=true

dependencyResolutionManagement {

repositories {
google()
mavenCentral ()

}

versionCatalogs {
create("libs™) {

from(files("../gradle/libs.versions.toml™))

rootProject.name = "build-logic”
include(’':convention™™)

import org.jetbrains_kotlin.gradle.dsl.JvmTarget

plugins {
“kotlin-dsl™
}
group = "‘com.zhiro.jetstep.build.logic.convention”

// Configure the build-logic plugins to target JDK 17
// This matches the JDK used to build the project, and is not related to what is
running on device.

Java {

sourceCompatibility = JavaVersion.VERSION_ 17
targetCompatibility = JavaVersion.VERSION_ 17

kotlin {
compilerOptions {
JjvmTarget = JvmTarget.JVM_17



dependencies {
compileOnly(libs.android.gradlePlugin)
compileOnly(libs.kotlin.gradlePlugin)
compileOnly(libs.androidx.room.gradlePlugin)
compileOnly(libs._kotlin.ksp.gradlePlugin)
compileOnly(libs.compose.gradlePlugin)

gradlePlugin {
plugins {
register('androidApplicationCompose™) {
id = "jetstep.android.application.compose"

implementationClass = "AndroidApplicationComposeConventionPlugin®

}
register(androidApplication') {

id = "jetstep.android.application"

implementationClass = "AndroidApplicationConventionPlugin®
¥
register(MandroidLibraryCompose'™) {
id = "jetstep.android.library.compose"
implementationClass = "AndroidLibraryComposeConventionPlugin®

}
register(androidLibrary'™) {
id = "jetstep.android. library"

implementationClass = "AndroidLibraryConventionPlugin”
}
register(androidFeature'™) {

id = "jetstep.android.feature"

implementationClass = "AndroidFeatureConventionPlugin

}
register(jvmLibrary') {

id = "jetstep.jvm.library”

implementationClass = "JvmLibraryConventionPlugin®
}
register(*'daggerLibrary') {

id = "jetstep.dagger.library"

implementationClass = "DaggerLibraryConventionPlugin®
}
register('koin') {

id = "jetstep.koin"

implementationClass = "KoinLibraryConventionPlugin"
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register('androidKoin'™) {

id = "jetstep.android.koin"

implementationClass = "AndroidKoinLibraryConventionPlugin”
}
register('flavors'™) {

id = "jetstep.flavors”

implementationClass = "AndroidApplicationFlavorsConventionPlugin'
}
register(*'roomLibrary') {

id = “"jetstep.room.library"

implementationClass = "RoomLibraryConventionPlugin’

}
register(detekt’™) {

id = "jetstep.detekt"
implementationClass = "DetektConventionPlugin"

}

import com.android.build.api.dsl._ApplicationExtension

import com.zhiro.jetstep.build.logic.convention.configureAndroidCompose
import org.gradle.api.Plugin

import org.gradle.api.Project

import org.gradle._kotlin.dsl.getByType

class AndroidApplicationComposeConventionPlugin : Plugin<Project> {
override fun apply(target: Project) {
with(target) {
pluginManager .apply(‘'com.android.application™)
pluginManager .apply(‘'org. jetbrains.kotlin.plugin.compose'™)
val extension = extensions.getByType<ApplicationExtension>()
configureAndroidCompose(extension)

}

import com.android._build.api.dsl._ApplicationExtension

import com.android.build.gradle.internal.dsl_BaseAppModuleExtension
import com.zhiro.jetstep.build.logic.convention.configureApkName
import com.zhiro.jetstep.build.logic.convention.configureKotlinAndroid
import com.zhiro.jetstep.build.logic.convention.configureSigning
import com.zhiro.jetstep.build.logic.convention._utils._libs

import org.gradle._api.Plugin
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import org.gradle.api.Project

import org.gradle_kotlin.dsl.configure
class AndroidApplicationConventionPlugin : Plugin<Project> {

override fun apply(target: Project) {
with(target) {
with(pluginManager) {
apply('com.android.application'™)
apply('org.jetbrains_kotlin.android")
apply('jetstep.flavors™)
apply("'jetstep.detekt™)

extensions.configure<ApplicationExtension> {
configureKotlinAndroid(this)
configureSigning(this)
defaultConfig.targetSdk =
libs_findVersion('targetSdk'™) .get().toString()-tolnt()
}

extensions.configure<BaseAppModuleExtension> {
configureApkName(this)

}

import com.android.build.api.dsl._ApplicationExtension

import com.zhiro.jetstep.build.logic.convention.configureFlavors
import org.gradle.api.Plugin

import org.gradle.api.Project

import org.gradle._kotlin._dsl_configure
class AndroidApplicationFlavorsConventionPlugin - Plugin<Project> {

override fun apply(target: Project) {
with(target) {
extensions.configure<ApplicationExtension> {

configureFlavors(this)



}

import org.gradle.api.Plugin
import org.gradle.api.Project

import org.gradle_kotlin.dsl.dependencies

import org.gradle._kotlin._dsl_kotlin

class AndroidFeatureConventionPlugin

override fun apply(target: Project) {

with(target) {
pluginManager.apply {

: Plugin<Project> {

apply('jetstep.android.library')

apply(“jetstep.android.koin™)

apply(“jetstep.android.library

dependencies {

add("implementation™
add("implementation™
add("implementation™
add("implementation"

project(”
project(”
project(”
project("

.compose'™)

:domain'™))
core:-ui'))
:core:navigation'™))

zcore:common'))

add(*"testimplementation’™, project(':domain-test'))

add("androidTestimplementation', project(:domain-test’))

add(""testimplementation', kotlin(test'))
add("androidTestimplementation”, kotlin('test'))

}

import com.zhiro.jetstep.build.logic.convention.configureKoinAndroid

import org.gradle.api.Plugin

import org.gradle.api.Project

class AndroidKoinLibraryConventionPlugin

override fun apply(target: Project) {

with(target) {
configureKoinAndroid()

: Plugin<Project> {
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}

import
import
import
import
import

com.

com
org
org
org
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android.build.gradle.LibraryExtension

-zhiro.jetstep.build. logic.convention.configureAndroidCompose
.gradle.api.Plugin

-gradle.api.Project

-gradle_kotlin.dsl _getByType

class AndroidLibraryComposeConventionPlugin : Plugin<Project> {

override fun apply(target: Project) {
with(target) {

}

import
import
import
import
import
import
import
import
import

com.

com.

com.

com.

org
org
org
org
org

pluginManager.apply(‘com.android. library')

pluginManager .apply('org. jetbrains.kotlin.plugin.compose'™)
val extension = extensions.getByType<LibraryExtension>()
configureAndroidCompose(extension)

android.build.api.dsl.LibraryExtension
zhiro.jetstep.build.logic.convention.configureFlavors
zhiro.jetstep.build.logic.convention.configureKotlinAndroid
zhiro.jetstep.build.logic.convention.utils.libs

-gradle.api.Plugin
.gradle.api.Project
-.gradle.kotlin.dsl.configure
.gradle.kotlin.dsl._.dependencies
.gradle.kotlin.dsl_kotlin

class AndroidLibraryConventionPlugin : Plugin<Project> {

override fun apply(target: Project) {
with(target) {

with(pluginManager) {
apply('com.android.library'™)
apply('org.-jetbrains._kotlin.android")
apply('org.jetbrains._kotlin._plugin.serialization™™)

apply(‘'jetstep.detekt™)

extensions.configure<LibraryExtension> {
configureKotlinAndroid(this)

configureFlavors(this)
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dependencies {
add("implementation', libs._findLibrary('kotlin-serialization-
Json™).get())
add('androidTestImplementation™, kotlin("test'))
add(""testimplementation”, kotlin(test'))

}

import com.zhiro.jetstep.build.logic.convention.utils.libs
import org.gradle.api.Plugin
import org.gradle.api.Project

import org.gradle_kotlin.dsl.dependencies

class DaggerLibraryConventionPlugin : Plugin<Project> {
override fun apply(target: Project) {
with(target) {
pluginManager.apply {
apply('com.google.devtools._ksp'™)

dependencies {

add("implementation’™, libs.findLibrary(''dagger™).get())

}

import org.gradle.api.Plugin

import org.gradle.api.Project

class DetektConventionPlugin : Plugin<Project> {
override fun apply(target: Project) {
with(target) {
pluginManager.apply {
apply(“'io.gitlab._arturbosch.detekt™)



import com.zhiro.jetstep.build.logic.convention.configureKotlinJdvm
import org.gradle.api.Plugin
import org.gradle.api.Project

class JvmLibraryConventionPlugin : Plugin<Project> {
override fun apply(target: Project) {
with(target) {
with(pluginManager) {
apply('org.jetbrains_kotlin.jvm')
}

configureKotlindvm()

}

import com.zhiro.jetstep.build.logic.convention.configureKoin
import org.gradle.api.Plugin

import org.gradle.api.Project

class KoinLibraryConventionPlugin : Plugin<Project> {
override fun apply(target: Project) {
with(target) {
configurekKoin()

}

import androidx.room.gradle.RoomExtension

import com.google.devtools.ksp.gradle.KspExtension

import com.zhiro.jetstep.build.logic.convention.utils.libs
import org.gradle.api.Plugin

import org.gradle.api.Project

import org.gradle.kotlin.dsl.configure

import org.gradle._kotlin.dsl.dependencies

class RoomLibraryConventionPlugin : Plugin<Project> {
override fun apply(target: Project) {
with(target) {
with(pluginManager) {
apply('‘com._google.devtools_ksp'™)
apply(*'androidx.room')
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dependencies {
add("implementation', libs.findLibrary("androidx-room-
runtime™).get())
add("implementation', libs._findLibrary('androidx-room-
ktx™).get())
add('ksp™, libs.findLibrary(*androidx-room-compiler'™).get())
}
extensions.configure<KspExtension> {
arg('room.generateKotlin', "true')
}
extensions.configure<RoomExtension> {

schemaDirectory("$projectDir/schemas'™)

}

#Tue Oct 08 17:54:57 EEST 2024

distributionBase=GRADLE_USER_HOME

distributionPath=wrapper/dists
distributionUrl=https\://services.gradle.org/distributions/gradle-8.9-bin.zip
zipStoreBase=GRADLE_USER_HOME

zipStorePath=wrapper/dists

[versions]
agp = "8.7.0"
app = ""8.1.4"

kotlin = "2.0.21"

ksp = "2.0.21-1.0.25"
coroutines = "1.9.0"
coreKtx = "1.13.1"

junit = ""4.13.2"
junitVersion = "1.2.1"
espressoCore = "3.6.1"
lifecycleRuntimeKtx = "2.8.6"
activityCompose = "1.9.2"
composeBom = ''2024.09.03"
appcompat = "1.7.0"
material = "1.12.0"

koin = "4.0.0"

navigation = "2.8.2"

room = "2.6.1"

detekt = "1.21.0"
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serializationJson = "1.7.3"
datastore = "1.1.1"
onnxruntime = "1.20.0"

# android sdk start
minSdk = 27"
compileSdk = 35"
targetSdk = '""35"

# android sdk end

[libraries]

androidx-core-ktx = { group = "androidx.core', name = "core-ktx", version.ref =
""coreKtx" }

Jjunit = { group = “junit"”, name = “junit'”, version.ref = "junit" }
androidx—junit = { group = "androidx.test.ext', name = “junit”, version.ref =

“"junitVersion™ }

androidx-espresso-core = { group = "androidx.test.espresso', nhame = '‘espresso-
core", version.ref = "espressoCore" }

androidx-lifecycle-runtime-ktx = { group = "androidx.lifecycle", name =
“"lifecycle-runtime-ktx", version.ref = "lifecycleRuntimeKtx"™ }
androidx-activity-compose = { group = "androidx.activity'”, name = "activity-
compose'', version.ref = "activityCompose" }

androidx-compose-bom = { group = "androidx.compose', name = '‘compose-bom",
version.ref = "composeBom™ }

androidx-ui = { group = "androidx.compose.ui', name = "‘ui' }
androidx-ui-graphics = { group = "androidx.compose.ui', name = "ui-graphics"™ }
androidx-ui-tooling = { group = "androidx.compose.ui', name = "ui-tooling" }
androidx-ui-tooling-preview = { group = "androidx.compose.ui', name = "ui-

tooling-preview" }
androidx-ui-test-manifest = { group = "androidx.compose.ui’, name = "ui-test-

manifest"” }

androidx-ui-test-junit4 = { group = "androidx.compose.ui', name = "ui-test-
junitd4” }

androidx-material3 = { group = "androidx.compose.material3"”, name = "material3"
}

androidx-appcompat = { group = "androidx.appcompat’, name = "appcompat",
version.ref = "appcompat" }

material = { group = "com.google.android.material', name = "material',
version.ref = "material" }

kotlin-coroutines-core = { group = "org.jetbrains._kotlinx", name = "kotlinx-
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coroutines-core', version.ref = "coroutines”™ }

kotlin-serialization-json = { group = "org.jetbrains.kotlinx", name = "kotlinx-
serialization-json", version.ref = "serializationJson" }
androidx-navigation-compose = { group = "androidx.navigation', name =
“"navigation-compose”, version.ref = "navigation™ }

androidx-room-runtime = { group = "androidx.room', name = ''room-runtime',
version.ref = "room" }

androidx-room-compiler = { group = "androidx.room", name = "‘room-compiler’,
version.ref = "room" }

androidx-room-ktx = { group = "androidx.room", name = "‘room-ktx", version.ref =
room" }

androidx-room-testing = { group = "androidx.room", name = ''room-testing",
version.ref = "room" }

androidx-datastore-preferences = { group = "androidx.datastore', name =
"datastore-preferences', version.ref = "datastore'}

onnxruntime-android = { group = "‘com.microsoft.onnxruntime', name =
“onnxruntime-android”, version.ref = “onnxruntime}

android-gradlePlugin = { group = "com.android.tools.build", name = "gradle",
version.ref = "app" }

kotlin-gradlePlugin = { group = "org.jetbrains.kotlin™, name = “kotlin-gradle-
plugin®™, version.ref = “"kotlin™ }

androidx-room-gradlePlugin = { group = "androidx.room", name = '"room-gradle-
plugin', version.ref = "room" }

kotlin-ksp-gradlePlugin = { group = "com.google.devtools._ksp", name =
"*com.google.devtools.ksp.gradle.plugin', version.ref = "ksp™ }
compose-gradlePlugin = { group = "org.jetbrains.kotlin, name = "compose-
compiler-gradle-plugin”, version.ref = "kotlin" }

koin-bom = { group = "io.insert-koin", name = "koin-bom"™, version.ref = "koin" }
koin-core = { group = "io.insert-koin", name = "koin-core" }

koin-android = { group = "io.insert-koin'", name = "koin-android™ }
koin-androidx-compose = { group = "io.insert-koin", name = "koin-androidx-

compose" }

[plugins]
android-application = { id = "com.android.application', version.ref = "agp" }
kotlin-android = { i

d ""org.jetbrains_kotlin.android", version.ref = "kotlin" }
kotlin-compose = { id
“"kotlin™ }

android-library = { id = "com.android.library", version.ref = "agp" }

= "org.-jetbrains._kotlin.plugin.compose", version.ref =
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jetbrains-kotlin-jvm = { id = “org.jetbrains_kotlin_jvm", version.ref = "kotlin"
}

kotlin-ksp = { id = "com.google.devtools.ksp"™, version.ref = "ksp" }
kotlin-serialization = { id = "org.jetbrains.kotlin_plugin.serialization”,
version.ref = "kotlin" }

room = { id = "androidx.room", version.ref = "room" }

detekt = { 1d = "io.gitlab.arturbosch.detekt"”, version.ref = "detekt" }

# Plugins defined by this project

Jjetstep-android-application = { id = "jetstep.android.application' }
Jetstep-android-application-compose = { id =
"Jetstep.android.application.compose™ }

Jetstep-android-feature = { id "jetstep.android.feature" }

Jetstep-android-library = { id = "jetstep.android. library" }

Jetstep-android-library-compose = { id = "jetstep.android. library.compose" }
jetstep-jvm-library = { id = "jetstep.jvm.library" }

jetstep-room-library = { id = "jetstep.room.library" }

Jetstep-detekt = { id = "jetstep.detekt" }

jetstep-android-koin = { id = "jetstep.android.koin"™ }

jetstep-koin = { 1d = “jetstep.koin™ }

// Top-level build file where you can add configuration options common to all

sub-projects/modules.

plugins {
alias(libs.plugins.android.application) apply false
alias(libs._plugins.android.library) apply false
alias(libs._plugins_kotlin.android) apply false
alias(libs.plugins.kotlin.compose) apply false
alias(libs.plugins.jetbrains.kotlin_jvm) apply false
alias(libs.plugins._kotlin.ksp) apply false
alias(libs._.plugins._kotlin_serialization) apply false
alias(libs_plugins.room) apply false
alias(libs._plugins._detekt) apply false

}

// This file contains classes (with possible wildcards) that the Compose
Compiler will treat as stable.

// 1t allows us to define classes that are not part of our codebase without
wrapping them in a stable class.

// For more information, check
https://developer.android.com/jetpack/compose/performance/stability/fix#configur
ation-file



// We always use immutable classes for our data model, to avoid running the
Compose compiler

// in the module we declare it to be stable here.

// com.zhiro.jetstep.domain-model . *

// Java standard library classes
Java.time.Zoneld
Java.time.ZoneOffset

// Kotlin collections classes
kotlin.collections.List
kotlin.collections.Set
kotlin.collections.Map

Project-wide Gradle settings.

IDE (e.g- Android Studio) users:

Gradle settings configured through the IDE *will override*

any settings specified in this file.

For more details on how to configure your build environment visit
http://www.gradle.org/docs/current/userguide/build_environment.html
Specifies the JVM arguments used for the daemon process.

H O OH OH OHF OH OH H#

The setting is particularly useful for tweaking memory settings.
org.gradle. jvmargs=-Xmx2048m -Dfile.encoding=UTF-8

# When configured, Gradle will run in incubating parallel mode.

# This option should only be used with decoupled projects. For more details,

visit
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# https://developer.android.com/r/tools/gradle-multi-project-decoupled-projects

# org.gradle.parallel=true

# AndroidX package structure to make it clearer which packages are bundled with

the

# Android operating system, and which are packaged with your app®s APK

# https://developer.android.com/topic/libraries/support-library/androidx-rn
android.useAndroidX=true

# Kotlin code style for this project: "official™ or "obsolete":
kotlin.code.style=official

# Enables namespacing of each library®"s R class so that its R class includes
only the

# resources declared in the library itself and none from the library®s
dependencies,

# thereby reducing the size of the R class for that library

android.nonTransitiveRClass=true
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#1/usr/bin/env sh

Copyright 2015 the original author or authors.

Licensed under the Apache License, Version 2.0 (the '"License'™);
you may not use this File except in compliance with the License.
You may obtain a copy of the License at

https://www._apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

H O OH H OF OH OH O OH OH OH OH H K H

HHH R R R R R R R R R R R R R R R R R R R
Ht

## Gradle start up script for UN*X

#Ht
B

# Attempt to set APP_HOME
# Resolve links: $0 may be a link
PRG=""$0"
# Need this for relative symlinks.
while [ -h “$PRG" ] ; do
Is="Is -Id "$PRG""
link="expr "$Is" - "_.*-> \(.*\)$""
ifT expr "$link" - "/.*" > /dev/null; then
PRG="$I1ink"
else
PRG="dirname "$PRG"™"/$link"
fi
done
SAVED=""pwd™"
cd "“dirname \"$PRG\" /" >/dev/null
APP_HOME=""pwd -P~"
cd “"$SAVED" >/dev/null



APP_NAME="Gradle"
APP_BASE_NAME="basename "'$0""

# Add default JVM options here. You can also use JAVA OPTS and GRADLE_OPTS to
pass JVM options to this script.
DEFAULT_JVM_OPTS="""-Xmx64m" "'-Xms64m"*"

# Use the maximum available, or set MAX FD = -1 to use that value.
MAX_FD=""maximum"

warn ) {
echo "$*"

¥

die O {
echo
echo "'$*"
echo
exit 1

}

# 0OS specific support (must be "true” or “false”).
cygwin=false

msys=Ffalse

darwin=false

nonstop=Ffalse

[T ~aur

case in
CYGWIN* )

cygwin=true

uname

Darwin* )

darwin=true

MINGW* )
msys=true

NONSTOP* )

nonstop=true

esac

CLASSPATH=$APP_HOME/gradle/wrapper/gradle-wrapper.jar
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# Determine the Java command to use to start the JVM.
if [ -n "$JAVA HOME™ ] ; then
if [ -x "$JAVA _HOME/jre/sh/java"” ] ; then
# IBM"s JDK on AIX uses strange locations for the executables

JAVACMD=""$JAVA HOME/jre/sh/java"
else

JAVACMD=""$JAVA_ HOME/bin/java"
fi
if [ ! -x "$JAVACMD"™ ] ; then
die "ERROR: JAVA HOME is set to an invalid directory: $JAVA HOME

Please set the JAVA_HOME variable in your environment to match the
location of your Java installation."

fi
else

JAVACMD=""java"
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which java >/dev/null 2>&1 || die "ERROR: JAVA HOME is not set and no "java“

command could be found in your PATH.

Please set the JAVA HOME variable in your environment to match the
location of your Java installation.”
fi

# Increase the maximum File descriptors if we can.
if [ "$cygwin" = "false" -a "$darwin" = "false" -a "$nonstop™ = "false" ]
MAX_FD_LIMIT="ulimit -H -n~
if[ $? -eq 0 ] ; then
if [ "SMAX_FD" = "maximum' -o "$MAX_FD" = "max" ] ; then
MAX_FD=""$MAX_FD_LIMIT"
fi
ulimit -n $MAX_FD
ifT [ $? -ne 0] ; then
warn ""Could not set maximum File descriptor limit: $MAX_FD"
fi

else

warn ""Could not query maximum file descriptor limit: $MAX_FD_LIMIT"

Ti
Ti

# For Darwin, add options to specify how the application appears in the dock

; then
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if $darwin; then

GRADLE_OPTS="$GRADLE_OPTS \'"'-Xdock:name=$APP_NAME\" \'"'-
Xdock: icon=$APP_HOME/media/gradle.icns\""
fi

# For Cygwin or MSYS, switch paths to Windows format before running java
if [ "$cygwin™ = "true” -o "$msys"™ = "true™ ] ; then

APP_HOME="cygpath --path --mixed "$APP_HOME"™

CLASSPATH="cygpath --path --mixed "$CLASSPATH""

JAVACMD="cygpath --unix "$JAVACMD""

# We build the pattern for arguments to be converted via cygpath
ROOTDIRSRAW="Ffind -L / -maxdepth 1 -mindepth 1 -type d 2>/dev/null”
SEP="""
for dir in $ROOTDIRSRAW ; do
ROOTDIRS=""$ROOTDIRS$SEP$dir"
SEP=""|"
done
OURCYGPATTERN=""(~($ROOTDIRS))"
# Add a user-defined pattern to the cygpath arguments
iT [ "$GRADLE_CYGPATTERN"™ I= """ ] ; then
OURCYGPATTERN=""$OURCYGPATTERN | ($GRADLE_CYGPATTERN)""
fi
# Now convert the arguments - kludge to limit ourselves to /bin/sh
i=0
for arg in "$@" ; do
CHECK="echo "$arg"|egrep -c "$OURCYGPATTERN" -~
CHECK2="echo "$arg'"|egrep -c "~-"" i
Determine if an option

if [ $CHECK -ne 0 ] && [ $CHECK2 -eq O ] ; then Hitt
Added a condition
eval “echo args$i ="cygpath --path --ignore --mixed "$arg""
else
eval “echo args$i ="\"$arg\""
fi
i="expr $i + 1°
done
case $i in
0) set -- ;;
1) set -- "$args0" ;;
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2) set -- "$args0" "$argsl" ;;

3) set -- "$args0" *""$argsil’ "‘$args2” ;;

4) set -- "$args0" "$argsl" "$args2" "'$args3" ;;

5) set -- "$args0" "$argsl" "$args2" "$args3" "$argsd" ;;

6) set -- "$args0" "$argsl" "$args2" "$args3" "$args4"” "$args5"” ;;

7) set -- "$args0" "$argsl'" "$args2" "$args3" "$args4’ “'$args5" ''$args6"

8) set -- "$args0" "$argsl" "$args2" "$args3" "$args4’ "'$args5" "'$args6"
“$args7" ;;

9) set -- "$args0" "$argsl" "$args2" "$args3" "$args4” “'$args5" ""$args6"

"$args7" "$args8" ;;
esac
fi

# Escape application args
save () {

for 1 do printfF %s\\n "$i1" | sed "s/"/"\\\\""/g;1s/™/"/;\$s/\$/" \\\\/" ;
done

echo " "

}
APP_ARGS="save "$@""

# Collect all arguments for the java command, following the shell quoting and
substitution rules

eval set -- $DEFAULT_JVM_OPTS $JAVA OPTS $GRADLE_OPTS "\"'-
Dorg.gradle_appname=$APP_BASE_NAME\"" -classpath ""\"'$CLASSPATH\""
org.gradle.wrapper.GradleWrapperMain ""$APP_ARGS"

exec ""$JAVACMD™ "$@"

@rem

@rem Copyright 2015 the original author or authors.

@rem

@rem Licensed under the Apache License, Version 2.0 (the "License');
@rem you may not use this file except in compliance with the License.
@rem You may obtain a copy of the License at

@rem

@rem https://www.apache.org/licenses/LICENSE-2.0

@rem

@rem Unless required by applicable law or agreed to in writing, software
@rem distributed under the License is distributed on an "AS IS" BASIS,
@rem WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
@rem See the License for the specific language governing permissions and
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@rem limitations under the License.

@rem

@i f "%DEBUG%" == """ @echo off

Qrem HAHHHHHHHHH
@rem

@rem Gradle startup script for Windows

@rem

Qrem HAHHHHHHHHH

@rem Set local scope for the variables with windows NT shell
it "%0S%"'=="Windows_NT" setlocal

set DIRNAME=%~dpO

if "%DIRNAME%" == """ set DIRNAME=.

set APP_BASE_NAME=%~nO

set APP_HOME=%D IRNAME%

@rem Resolve any "." and ".." in APP_HOME to make it shorter.
for %%i in ("%APP_HOME%') do set APP_HOME=%%~Ffi

@rem Add default JVM options here. You can also use JAVA OPTS and GRADLE_OPTS to
pass JVM options to this script.
set DEFAULT_JVM_OPTS="-Xmx64m" "'-Xms64m"

@rem Find java.exe
if defined JAVA HOME goto findJavaFromJavaHome

set JAVA _EXE=java.exe
%JAVA_EXE% -version >NUL 2>&1
iT "%ERRORLEVEL%" == "0 goto execute

echo.

echo ERROR: JAVA HOME is not set and no "java"™ command could be found in your
PATH.

echo.

echo Please set the JAVA HOME variable in your environment to match the

echo location of your Java installation.

goto fail

:findJavaFromJavaHome
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set JAVA_HOME=%JAVA_HOME:"*=%

set JAVA EXE=%JAVA HOME%/bin/java.exe

iT exist "%JAVA_EXE%" goto execute

echo.

echo ERROR: JAVA HOME is set to an invalid directory: %JAVA HOME%

echo.

echo Please set the JAVA_HOME variable in your environment to match the

echo location of your Java installation.

goto fail

:execute

@rem Setup the command line

set CLASSPATH=%APP_HOME%\gradle\wrapper\gradle-wrapper.jar

@rem Execute Gradle

"%JAVA_EXE%" %DEFAULT_JVM_OPTS% %JAVA OPTS% %GRADLE_OPTS% -
Dorg.gradle.appname=%APP_BASE_NAME%'" -classpath "%CLASSPATH%"
org.gradle.wrapper.GradleWrapperMain %*

send
@rem End local scope for the variables with windows NT shell
if "%ERRORLEVEL%"==""0" goto mainEnd

-fail

rem Set variable GRADLE EXIT_CONSOLE if you need the _script_ return code
instead of

rem the _cmd.exe /c_ return code!

ifT not "' == "%GRADLE_EXIT_CONSOLE%" exit 1

exit /b 1

zmainkEnd
it "%0S%"'=="Windows_NT" endlocal

zomega

pluginManagement {
includeBuild("'build-logic'™)
repositories {
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google {
content {
includeGroupByRegex(*'com\\.android.*"")
includeGroupByRegex(*"'com\\.google._.*"")
includeGroupByRegex(*"androidx.*"")

}

mavenCentral ()
gradlePluginPortal ()

}

dependencyResolutionManagement {
repositoriesMode.set(RepositoriesMode.FAIL_ON_PROJECT_REPOS)
repositories {
google()
mavenCentral ()

rootProject._.name = "JetStep"
enableFeaturePreview(""TYPESAFE_PROJECT_ACCESSORS'™)
include(':app™)
include(':feature:dashboard™)
include(*':core:common')
include(*':core:design-system™)
include(*':core:navigation')
include(':core:ui™)

include(':domain™)
include(':domain-test")
include(*':domain-model'")
include('':data"™)
include(’':feature:locomotionclassifier')

plugins {
alias(libs._plugins.jetstep.android.application)
alias(libs._plugins.jetstep.android.application.compose)

alias(libs.plugins. jetstep.android.koin)

android {

namespace = '‘com.zhiro.jetstep”

defaultConfig {
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applicationld = "com.zhiro.jetstep"
versionCode = 1
versionName = "0.0.1" // X.Y.Z; X = Major, Y = Minor, Z = Patch level

testlnstrumentationRunner = "androidx.test.runner.AndroidJUnitRunner"

buildTypes {
debug {
signingConfig = signingConfigs.named(*'debug™).get()
}
release {
isDebuggable = false
isMinifyEnabled = true
isShrinkResources = true
proguardFiles(
getDefaultProguardFile(proguard-android-optimize.txt'),
“proguard-rules.pro”

)

signingConfig = signingConfigs.named(''release').get()

dependencies {
implementation(projects.domain)
implementation(projects.core.designSystem)
implementation(projects.core.navigation)
implementation(projects.core.common)
implementation(projects. feature.dashboard)
implementation(projects. feature. locomotionclassifier)

testimplementation(libs. junit)
androidTestimplementation(libs.androidx. junit)
androidTestimplementation(libs.androidx.espresso.core)
androidTestimplementation(libs.androidx.ui.test. junit4)

}

package com.zhiro.jetstep.android.activities

import android.annotation.SuppressLint
import android.app.ActivityManager
import android.content. Intent
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import android.content.pm.PackageManager

import android.os.Build

import android.os.Bundle

import androidx.activity.ComponentActivity

import androidx.activity.compose.setContent

import androidx.activity.enableEdgeToEdge

import androidx.activity.result.contract.ActivityResultContracts
import androidx.compose.runtime.Composable

import androidx.core.content.ContextCompat

import androidx.navigation.compose.rememberNavController

import com.zhiro.jetstep.android.services.FitnessForegroundService
import com.zhiro.jetstep.core.design.system.theme.JetStepTheme
import com.zhiro.jetstep.core.navigation.utils.InitNavigationManager
import com.zhiro.jetstep.navigation.NavigationGraph

class MainActivity : ComponentActivity() {

@SuppressLint(""InlinedApi™)
private val permissions = setOfNotNull(
android._Manifest.permission.POST_NOTIFICATIONS. takelf {
BuiId.VERSION.SDK_ INT >= Build.VERSION_CODES.TIRAMISU 1},
android.Manifest.permission.ACTIVITY_RECOGNITION
)
private val notificationPermissionLauncher = registerForActivityResult(
ActivityResultContracts.RequestPermission()
) { isCGranted ->
if (isCGranted) {
checkAndRequestNotificationPermission(
permissions = permissions,

onGrantedPermission = ::startBackgroundWork

override fun onCreate(savedlnstanceState: Bundle?) {
super.onCreate(savedlnstanceState)
enableEdgeToEdge ()
setContent { JetStepApp() }
checkAndRequestNotificationPermission(
permissions = permissions,

onGrantedPermission = ::startBackgroundWork
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private fun checkAndRequestNotificationPermission(
permissions: Set<String>,
onGrantedPermission: () -> Unit
) {
val isCGranted = !Ipermissions.any { permission ->
it (ContextCompat.checkSelfPermission(this, permission) !=
PackageManager .PERMISSION_GRANTED) {
notificationPermissionLauncher.launch(permission)
true

} else {

false

}
if (isGranted) {
onGrantedPermission. invoke()

private fun startBackgroundWork() {
if (lisServiceRunning(FitnessForegroundService::class.java.name)) {
startForegroundService(Intent(this,
FitnessForegroundService: :class. java))

}

private fun isServiceRunning(serviceName: String): Boolean {
val activityManager = getSystemService(ACTIVITY_SERVICE) as
ActivityManager
val services = activityManager.getRunningServices(Int.MAX_VALUE)
return services.any { service -> service.service.className ==

serviceName }

}

@Composable
private fun JetStepApp() {

val navController = rememberNavController()

JetStepTheme {

InitNavigationManager(navController = navController)



}

NavigationGraph(navController = navController)

package com.zhiro.jetstep.android.activities

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

android.content.ComponentName
android.content.Context

android.content. Intent
android.content.ServiceConnection
android.os.Bundle

android.os. I1Binder
androidx.activity.ComponentActivity
androidx.activity.compose.setContent
androidx.activity.enableEdgeToEdge
androidx.compose.foundation. layout._Arrangement
androidx.compose.foundation. layout.Column
androidx.compose.foundation. layout.Row
androidx.compose.foundation. layout. fillMaxSize
androidx.compose.foundation. layout. filIMaxWidth
androidx.compose.foundation. layout._padding
androidx.compose.foundation.lazy.LazyColumn
androidx.compose.foundation. lazy. items
androidx.compose.material3.Button
androidx.compose.material3.Scaffold
androidx.compose.material3.Text
androidx.compose.runtime.col lectAsState
androidx.compose.runtime.getValue
androidx.compose.runtime.mutableStateOf
androidx.compose.runtime.rememberCoroutineScope
androidx.compose.runtime.setValue
androidx.compose.ui.-Modifier
androidx.compose.ui.unit.dp

androidx.compose.ui.unit.sp

com.zhiro.jetstep.android.services.AccelerometerCollectorService

com.zhiro. jetstep.android.services. latestValue

com.zhiro.jetstep.core.design.system.theme.JetStepTheme
com.zhiro. jetstep.domain.model _.RawAccelerometerRecord

com.zhiro.jetstep.domain.repository.SensorRepository

kotlinx.coroutines.Dispatchers
kotlinx.coroutines.flow.map

kotlinx.coroutines. launch
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import org.koin.android.ext.android.inject

class SupportiveActivity : ComponentActivity() {

private val sensorRepository: SensorRepository by inject()
private val accelerometerRecordsFlow =
sensorRepository.getAl lIRawAccelerometerRecordsFlow()
-map(List<RawAccelerometerRecord>: :reversed)
private var accelerometerCollectorService: AccelerometerCollectorService? =
null
var bound by mutableStateOf(false)
private val connection = object : ServiceConnection {
override fun onServiceConnected(className: ComponentName, service:
IBinder) {
// We"ve bound to LocalService, cast the IBinder and get
LocalService instance.
val binder = service as
AccelerometerCollectorService.AccelerometerCollectorBinder
accelerometerCollectorService = binder.getService()

bound = true

override fun onServiceDisconnected(arg0: ComponentName) {
bound = false
accelerometerCollectorService?._stopSelf()

accelerometerCollectorService = null

override fun onBindingDied(name: ComponentName?) {
super.onBindingDied(name)
bound = false

override fun onNullBinding(name: ComponentName?) {
super.onNul IBinding(name)
bound = false

override fun onCreate(savedlnstanceState: Bundle?) {
super.onCreate(savedlnstanceState)
enableEdgeToEdge ()
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setContent {

val accelerometerRecords by accelerometerRecordsFlow.collectAsState(
emptyList(),
Dispatchers.10

)

val scope = rememberCoroutineScope()

JetStepTheme {
Scaffold(modifier = Modifier.fillMaxSize()) { innerPadding ->
Column(
modifier = Modifier
-padding(innerPadding)
-padding(20.dp),

verticalArrangement = Arrangement.spacedBy(8.dp)

) {
Text(text = "latest value: ${latestValue.value - 9.8}",
fontSize = 28.sp)

Button(

modifier = Modifier.fillMaxWidth(),

onClick = {

bindService(
Intent(

this@SupportiveActivity,

AccelerometerCollectorService::class. java

)-apply {

putExtra(AccelerometerCollectorService.PACE_ARG, "walking')
}1
connection,
Context.BIND_AUTO_CREATE

)
}1
enabled = !bound
) {
Text(text = "Start collecting walking')
}
Button(

modifier = Modifier._.fillMaxWidth(),
onClick = {

bindService(



Intent(
this@SupportiveActivity,

AccelerometerCollectorService::class. java

).apply {

putExtra(AccelerometerCollectorService.PACE_ARG, "running')

}.

connection,
Context.BIND AUTO CREATE

)
}.
enabled = 'bound
) {
Text(text = "Start collecting running')
}
Button(
modifier = Modifier.fillMaxWidth(),
onClick = {
bindService(
Intent(

this@SupportiveActivity,

AccelerometerCollectorService::class. java

)-apply {

putExtra(AccelerometerCollectorService.PACE_ARG, "jogging™)
},
connection,
Context.BIND_AUTO_CREATE

)

}.

enabled = !bound
) {

Text(text = "Start collecting jogging™)
}
Button(

modifier = Modifier._.fillMaxWidth(),

onClick = {

scope. launch(Dispatchers.10) {

accelerometerCollectorService?._finish()
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unbindService(connection)

bound = false

}
}.
enabled = bound
) {
Text(text = "Stop collecting™)
}
Button(
modifier = Modifier.fillMaxWidth(),
onClick = {
scope. launch(Dispatchers.10) {
sensorRepository.deleteAllData()
}
}.
) {
Text(text = "Delete data')
}
LazyColumn(
modifier = Modifier.fillMaxSize()
) {

items(
accelerometerRecords,
key = { item -> item.recordTakenAt }
) { item ->
Row(
horizontalArrangement =
Arrangement.SpaceEvenly
) {
Text(“'pace: ${item.pace}:\t")
Text('z: ${item.z}")
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package com.zhiro.jetstep.android.notifications

import android.app.Notification

import android.app.NotificationChannel
import android.app.NotificationManager
import android.app-Service

import android.content.Context

import androidx.core.app-NotificationCompat

import com.zhiro.jetstep.R

internal object NotificationsHelper {

private const val NOTIFICATION_CHANNEL_ID = "general_notification_channel"

fun createNotificationChannel (context: Context) {

val notificationManager =
context.getSystemService(Service NOTIFICATION_SERVICE) as NotificationManager

val channel = NotificationChannel(
NOTIFICATION_CHANNEL_ 1D,
context.getString(R.string.fitness_notification_channel_name),
NotificationManager. IMPORTANCE_DEFAULT

)

notificationManager .createNotificationChannel (channel)

fun buildNotification(context: Context): Notification {

return NotificationCompat.Builder(context, NOTIFICATION_CHANNEL_ ID)

-setContentTitle(context.getString(R.string.fitness _notification_title))
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.setSmalllcon(R.drawable.ic_launcher_foreground)

-setForegroundServiceBehavior(NotificationCompat.FOREGROUND_ SERVICE_IMMEDIATE)

_buildQ

}

package com.zhiro.jetstep.android.services

import android.app-Service

import android.content. Intent

import android.hardware.Sensor

import android.hardware.SensorEvent

import android.hardware.SensorEventListener

import android.hardware.SensorManager

import android.os.Binder

import android.os.IBinder

import androidx.compose.runtime.mutableStateOf

import com.zhiro.jetstep.domain.model .RawAccelerometerRecord
import com.zhiro.jetstep.domain.repository.SensorRepository
import kotlinx.coroutines.CoroutineScope

import kotlinx.coroutines.Dispatchers

import kotlinx.coroutines.SupervisorJob

import kotlinx.coroutines.launch

import org.koin.android.ext.android. inject

import java.util.concurrent.CopyOnWriteArrayList

import kotlin.math.sqgrt

var latestValue = mutableStateOf(0.0f)

class AccelerometerCollectorService : Service(), SensorEventListener {

private var sensorManager: SensorManager? = null

private var accelerometerRecords =
CopyOnWriteArrayList(mutableListOf<RawAccelerometerRecord>())

private val scope = CoroutineScope(SupervisorJob() + Dispatchers.10)

private val sensorRepository: SensorRepository by inject()

private val binder = AccelerometerCollectorBinder()

private var pace: String =

override fun onBind(intent: Intent?): IBinder {
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pace = intent?._getStringExtra(PACE_ARG) ?: "

sensorManager = getSystemService(SENSOR_SERVICE) as SensorManager
sensorManager?.getDefaultSensor(Sensor.TYPE_ACCELEROMETER)?.also {
sensor ->
sensorManager?.registerListener(this, sensor,
SAMPLING_RATE_MICROSECONDS)
}

return binder

suspend fun finish(Q) {
sensorManager?.unregisterListener(this)

sensorManager = null
sync()

override fun onSensorChanged(event: SensorEvent?) {
if (event?.sensor?.type == Sensor.TYPE_ACCELEROMETER) {
accelerometerRecords.add(
RawAccelerometerRecord(

X = event.values[0],
y = event.values|[1],
z = event.values[2],
recordTakenAt = System.currentTimeMillis(),

pace = pace

)

val last = accelerometerRecords.last()!!

latestValue.value = sgrt(last.x * last.x + last.y * last.y + last.z
* last.z)

synclfNeeded()

override fun onAccuracyChanged(pO: Sensor?, pl: Int) {}

suspend fun sync() {
val accelerometerRecordsToSync = accelerometerRecords
sensorRepository.saveRawAccelerometerRecords(records =
accelerometerRecordsToSync)

accelerometerRecords.removeAl l (accelerometerRecordsToSync)



private fun synclfNeeded() {

iT (accelerometerRecords.size > SYNC IS NEEDED LIMIT) {
scope. launch {

sync()

inner class AccelerometerCollectorBinder : Binder() {

// Return this instance of LocalService so clients can call public

methods.

fun getService(): AccelerometerCollectorService =

this@AccelerometerCollectorService

}

companion object {

}

const val PACE_ARG = 'pace_arg"
private const val SYNC_IS_NEEDED LIMIT = 500
private const val SAMPLING_RATE_MICROSECONDS = 20_000 // 50 HZ

package com.zhiro.jetstep.android.services

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

android.annotation.SuppressLint

android.app-Service

android.content. Intent

android.content.pm.Servicelnfo

android.hardware.Sensor

android.hardware.SensorEvent
android.hardware.SensorEventListener
android.hardware.SensorManager

android.os.Build

android.os. IBinder

androidx.core.app-ServiceCompat
com.zhiro.jetstep.android.notifications._NotificationsHelper
com.zhiro. jetstep.domain.repository.StepRepository
com.zhiro.jetstep.feature.locomotionclassifier._LocomotionHelper
com.zhiro.jetstep.feature.locomotionclassifier._model.ClassifiedSteps
com.zhiro.jetstep.utils._mappers.toStepBatch
kotlinx.coroutines.CoroutineScope
kotlinx.coroutines.Dispatchers
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import kotlinx.coroutines.SupervisorJob
import kotlinx.coroutines.cancel

import kotlinx.coroutines.flow.map

import kotlinx.coroutines.launch

import org.koin.android.ext.android. inject

class FitnessForegroundService : Service(), SensorEventListener {

val scope = CoroutineScope(Dispatchers.10 + SupervisorJdob())
private var sensorManager: SensorManager? = null

private val locomotionHelper: LocomotionHelper by inject()
private val stepRepository: StepRepository by inject()

override fun onStartCommand(intent: Intent?, flags: Int, startld: Int):

startAsForegroundService()

registerSensors()

observeClassifiedSteps()

return super.onStartCommand(intent, flags, startld)

private fun observeClassifiedSteps() {

scope. launch {
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Int

locomotionHelper.lastClassifiedStepsFlow.map(ClassifiedSteps: :toStepBatch).colle

ct { stepBatch ->
stepRepository.saveStepBatch(stepBatch)

fun registerSensors() {
sensorManager = getSystemService(SENSOR_SERVICE) as SensorManager
sensorManager?.getDefaultSensor(Sensor.TYPE_ACCELEROMETER)?.also {
sensor ->
sensorManager?.registerListener(this, sensor,
SAMPLING_RATE_MICROSECONDS)

}

sensorManager?.getDefaultSensor(Sensor _TYPE_STEP_COUNTER)?.also { sensor

sensorManager?.registerListener(this, sensor,
SAMPLING_RATE_MICROSECONDS)
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private fun unregisterSensors() {
sensorManager?._unregisterListener(this)

sensorManager = null

override fun onSensorChanged(event: SensorEvent?) {
when (event?.sensor?.type) {
Sensor.TYPE_ACCELEROMETER -> locomotionHelper.feedAccelerometer(
X = event.values[0],
y = event.values|[1],

z = event.values[2]

Sensor.TYPE_STEP_COUNTER -> locomotionHelper.feedSteps(
aggregatedStepsCount = event.values[0].toLong()

@SuppressLint('ForegroundServiceType')
private fun startAsForegroundService() {

NotificationsHelper.createNotificationChannel (this)

ServiceCompat.startForeground(

this,

FOREGROUND_SERVICE_ID,

NotificationsHelper_buildNotification(this),

if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.R) {
Servicelnfo.FOREGROUND_SERVICE_TYPE_HEALTH

} else {
0

override fun onDestroy() {
unregisterSensors()

scope.cancel ()
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super.onDestroy()

override fun onAccuracyChanged(event: Sensor?, pl: Int) {}

override fun onBind(pO: Intent?): IBinder? = null

companion object {
private const val FOREGROUND_SERVICE_ID = 1
private const val SAMPLING_RATE_MICROSECONDS = 20_000 // 50 Hz

}

package com.zhiro.jetstep.navigation

import androidx.compose.runtime.Composable

import androidx.compose.ui.-Modifier

import androidx.navigation.NavHostController

import androidx.navigation.compose.NavHost

import com.zhiro.jetstep.core.navigation.routes.ScreenRoute

import com.zhiro. jetstep.feature.dashboard.presentation.dashboard.dashboardGraph

@Composable
fun NavigationGraph(
modifier: Modifier = Modifier,
navController: NavHostController,
startDestination: ScreenRoute = ScreenRoute.Dashboard,

) {
NavHost(
modifier = modifier,
navController = navController,
startDestination = startDestination
) {
dashboardGraph()
}
}

package com.zhiro.jetstep.utils.initmanager

interface InitManager {
fun InitQ
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package com.zhiro.jetstep.utils.initmanager

import android.app.Application

import com.zhiro.jetstep.core.common.di.module.commonModule

import com.zhiro.jetstep.core.navigation.di.modules.navigationModule

import com.zhiro.jetstep.domain.di.module.domainModule

import com.zhiro.jetstep.feature.dashboard.di.module.featureDashboardModule
import

com.zhiro. jetstep.feature. locomotionclassifier._di.module.featureLocomotionHelper
Module

import org.koin.android.ext.koin.androidContext

import org.koin.core.context.startKoin

class KoinlnitManager(private val application: Application) : InitManager {

override fun init() {
startKoin {

androidContext(application)

modules(
domainModule,
commonModule,
navigationModule,
featureDashboardModule,
featureLocomotionHelperModule

}

package com.zhiro.jetstep.utils.mappers

import com.zhiro.jetstep.domain.model.StepBatch
import com.zhiro.jetstep.domain.model .StepType

import com.zhiro.jetstep.feature.locomotionclassifier.model.ClassifiedSteps

fun ClassifiedSteps.toStepBatch() = StepBatch(
steps = steps.tolnt(),
startTime = startTime,
endTime = endTime,
type = StepType.getByld(typeld.tolnt()) ?: StepType.Walking



package com.zhiro.jetstep

import android.app.Application
import com.zhiro.jetstep.utils.initmanager. InitManager
import com.zhiro.jetstep.utils.initmanager._.KoinlnitManager

class App : Application() {

override fun onCreate() {

super.onCreate()
initAppQ

private fun initApp(Q {
setOf<InitManager>(
KoinlnitManager(this)
) .forEach(InitManager: :init)

}

<?xml version="1.0" encoding="utf-8"7>
<vector xmlns:android="http://schemas.android.com/apk/res/android"
android:width=""108dp"
android:height="108dp"
android:viewportWidth=""108"
android:viewportHeight="108">
<path
android:fillColor="#3DDC84"
android:pathData="M0,0h108v108h-108z" />
<path
android:fillColor="#00000000""
android:pathData=""M9,0L9,108"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData=""M19,0L19,108"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000""
android:pathData=""M29,0L29,108"
android:strokeWidth="0.8"

123



124
android:strokeColor="#33FFFFFF" />

<path
android:fillColor="#00000000"
android:pathData="M39,0L39,108"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData="M49,0L49,108"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000""
android:pathData="M59,0L59,108"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000""
android:pathData=""M69,0L69,108"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000""
android:pathData="M79,0L79,108"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000""
android:pathData=""M89,0L89,108"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000""
android:pathData=""M99,0L99,108"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:FfillColor="#00000000"
android:pathData=""M0,9L108,9"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
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android:fillColor="#00000000"

android:pathData=""M0,19L108,19"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData=""M0,29L108,29"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData=""M0,39L108,39"
android:strokewWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData="M0,49L108,49"
android:strokewWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData="M0,59L108,59""
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData="M0,69L108,69""
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData="M0,79L108,79"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData=""M0,89L.108,89"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData=""M0,99L.108,99"



android:
android:
<path
android:
android:
android:
android:
<path
android:
android:
android:
android:
<path
android:
android:
android:
android:
<path
android:
android:
android:
android:
<path
android:
android:
android:
android:
<path
android:
android:
android:
android:
<path
android:
android:
android:
android:
<path
android:
android:
android:

android:

strokeWidth="0.8"
strokeColor="#33FFFFFF"

fillColor="#00000000"
pathData=""M19,29L89,29"
strokeWidth="0.8"
strokeColor="#33FFFFFF"

fillColor="#00000000"
pathData="M19,39L89, 39"
strokeWidth="0.8"
strokeColor="#33FFFFFF"

fillColor="#00000000"
pathData=""M19,49L89,49"
strokeWidth="0.8"
strokeColor="#33FFFFFF"

fillColor="#00000000"
pathData=""M19,59L89,59"
strokeWidth="0.8"
strokeColor="#33FFFFFF"

fillColor="#00000000"
pathData="'"M19,69L89,69"
strokeWidth="0.8"
strokeColor="#33FFFFFF"

fillColor="#00000000"
pathData="'"M19,79L89,79"
strokeWidth="0.8"
strokeColor="#33FFFFFF"

FfillColor="#00000000"
pathData=""M29,19L29,89"
strokeWidth="0.8"
strokeColor="#33FFFFFF"

FfillColor="#00000000"
pathData=""M39,19L39,89"
strokeWidth="0.8"
strokeColor="#33FFFFFF"

/>

/>

/>

/>

/>

/>

/>
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<path

android:fillColor="#00000000"
android:pathData=""M49,19L49,89"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData=""M59,19L59,89"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000"
android:pathData="M69,19L69,89""
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
<path
android:fillColor="#00000000""
android:pathData="M79,19L79,89"
android:strokeWidth="0.8"
android:strokeColor="#33FFFFFF" />
</vector>

<vector xmlns:android="http://schemas.android.com/apk/res/android"
xmIns:aapt="http://schemas.android.com/aapt"
android:width="108dp"
android:height="108dp"
android:viewportWidth="108"
android:viewportHeight="108">
<path android:pathData="M31,63.928c0,0 6.4,-11 12.1,-13.1c7.2,-2.6 26,-1.4
26,-1.4138.1,38.1L107,108.9281-32,-1L.31,63.928z"">
<aapt:attr name="android:fillColor'>
<gradient
android:endX="85.84757"
android:endY="92.4963"
android:startxX="42_.9492"
android:startY="49_.59793"
android:type="linear'>
<item
android:color="#44000000"
android:offset="0.0" />
<item
android:color="#00000000"
android:offset="1.0" />
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</gradient>
</aapt:attr>
</path>
<path
android:fillColor="#FFFFFF"
android:fillType="nonZero"
android:pathData=""M65.3,45.82813.8,-6.6¢c0.2,-0.4 0.1,-0.9 -0.3,-1.1c-
0.4,-0.2 -0.9,-0.1 -1.1,0.31-3.9,6.7¢c-6.3,-2.8 -13.4,-2.8 -19.7,001-3.9,-6.7c-
0.2,-0.4 -0.7,-0.5 -1.1,-0.3C38.8,38.328 38.7,38.828
38.9,39.22813.8,6.6C36.2,49.428 31.7,56.028 31,63.928n46C76.3,56.028 71.8,49.428
65.3,45.828zM43.4,57.328¢c-0.8,0 -1.5,-0.5 -1.8,-1.2¢-0.3,-0.7 -0.1,-1.5 0.4,-
2.1¢c0.5,-0.51.4,-0.7 2.1,-0.4c0.7,0.3 1.2,1 1.2,1.8C45.3,56.528 44.5,57.328
43.4,57.328L43.4,57.328zM64.6,57.328c-0.8,0 -1.5,-0.5 -1.8,-1.2s-0.1,-1.5 0.4,-
2.1c0.5,-0.51.4,-0.7 2.1,-0.4c0.7,0.3 1.2,1 1.2,1.8C66.5,56.528 65.6,57.328
64.6,57.328L64.6,57.328z"
android:strokeWidth="1"
android:strokeColor="#00000000" />

</vector>

<?xml version="1.0" encoding="utf-8"7>

<adaptive-icon xmlns:android="http://schemas.android.com/apk/res/android'>
<background android:drawable="@drawable/ic_launcher_background" />
<foreground android:drawable="@drawable/ic_launcher_foreground" />
<monochrome android:drawable="@drawable/ic_launcher_foreground" />

</adaptive-icon>

<?xml version="1.0" encoding=""utf-8"7>

<adaptive-icon xmlns:android="http://schemas.android.com/apk/res/android'>
<background android:drawable="@drawable/ic_launcher_background"” />
<foreground android:drawable="@drawable/ic_launcher_foreground" />
<monochrome android:drawable="@drawable/ic_launcher_foreground" />

</adaptive-icon>

<?xml version="1.0" encoding="utf-8"7>

<resources>
<color name="purple_200">#FFBB86FC</color>
<color name="purple_500">#FF6200EE</color>
<color name="purple_700">#FF3700B3</color>
<color name=""teal 200'>#FFO3DAC5</color>
<color name="teal_ 700">#FF018786</color>
<color name="black">#FF000000</color>
<color name="white">#FFFFFFFF</color>

</resources>
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<resources>
<string name="fitness notification title">Collecting fitness data..</string>
<string name="Ffitness_notification_channel _name"

translatable=""false">Fitness Notification Channel Name</string>

</resources>

<?xml version="1.0" encoding=""utf-8"7>

<resources>

<style name="Theme.JetStep"
parent=""android:Theme.Material.Light_NoActionBar" />

</resources>

<?xml version="1.0" encoding="utf-8"7>
<resources>
<string name="fitness notification title">36ip o¢irTHec-manmux.</string>

</resources>

<?xml version="1.0" encoding=""utf-8"?><1--
Sample backup rules file; uncomment and customize as necessary.
See https://developer.android.com/guide/topics/data/autobackup
for details.
Note: This file is ignored for devices older that APl 31
See https://developer.android.com/about/versions/12/backup-restore
-—>
<full-backup-content>
<r--
<include domain="sharedpref" path="_"/>
<exclude domain="sharedpref'" path="'device.xml'/>
-—>

</full-backup-content>

<?xml version="1.0" encoding=""utf-8"7?><I--
Sample data extraction rules file; uncomment and customize as necessary.
See https://developer.android.com/about/versions/12/backup-restore#xml-
changes
for details.
-——>
<data-extraction-rules>
<cloud-backup>
<I-- TODO: Use <include> and <exclude> to control what is backed up.
<include .../>
<exclude .../>

-—>



130

</cloud-backup>
<l--
<device-transfer>
<include .../>
<exclude .../>
</device-transfer>
-—>

</data-extraction-rules>

<?xml version="1.0" encoding="utf-8"7>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
xmIns:tools="http://schemas.android.com/tools">

<uses-permission android:name=""android.permission.FOREGROUND_SERVICE"/>
<uses-permission
android:name="android.permission.FOREGROUND_SERVICE_HEALTH"/>
<uses-permission android:name="android.permission.POST_NOTIFICATIONS"/>
<uses-permission android:name="android.permission.ACTIVITY_RECOGNITION"/>

<application
android:name=""_App"
android:allowBackup="false"
android:dataExtractionRules="@xml/data_extraction_rules"
android:fullBackupContent=""@xml/backup_rules"
android:icon="@mipmap/ic_launcher™
android: label="@string/app_name"
android:roundlcon="@mipmap/ic_launcher_round"
android:supportsRtl=""true"
android:theme="@style/Theme.JetStep™

tools:targetApi="35">

<activity
android:name="_android.activities.MainActivity"
android:exported=""true"
android:theme="@style/Theme.JetStep">
<intent-filter>

<action android:name=""android.intent.action.MAIN" />

<category android:name="android. intent._category.LAUNCHER" />
</intent-filter>
</activity>
<activity
android:name="_android.activities.SupportiveActivity"
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android:exported=""true"

android:theme="@style/Theme.JetStep">

<r-- <intent-filter>-->
<l—- <action android:name="android. intent_action_MAIN" />-->
<r-- <category android:name="android. intent.category.LAUNCHER"
/>—-—>
<r-- </intent-filter>-->
</activity>
<service android:name="_android.services.AccelerometerCollectorService"
/>
<service
android:name="_android.services.FitnessForegroundService"
android:exported="false"
android:foregroundServiceType="health” />
</application>
</manifest>
plugins {
alias(libs.plugins. jetstep.jvm.library)
alias(libs.plugins. jetstep.koin)
}

dependencies {

implementation(libs._kotlin.coroutines.core)

}

package com.zhiro.jetstep.core.common.coroutines

import kotlinx.coroutines.CoroutineDispatcher

import kotlinx.coroutines.Dispatchers

internal class AndroidAppDispatchers : AppDispatchers {

override val default: CoroutineDispatcher

get() = Dispatchers.Default

override val main: CoroutineDispatcher

get() = Dispatchers.Main

override val io: CoroutineDispatcher
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get() = Dispatchers.10

}

package com.zhiro.jetstep.core.common.coroutines

import kotlinx.coroutines.CoroutineDispatcher

interface AppDispatchers {

val default: CoroutineDispatcher
val main: CoroutineDispatcher
val io: CoroutineDispatcher

}

package com.zhiro.jetstep.core.common.coroutines

import kotlinx.coroutines.CoroutineScope
import kotlinx.coroutines.SupervisorJob
import kotlin.coroutines.CoroutineContext

class ModelCoroutineScope(val dispatchers: AppDispatchers) : CoroutineScope {
override val coroutineContext: CoroutineContext = SupervisorJob() +
dispatchers.default

}

package com.zhiro.jetstep.core.common.di.module

import com.zhiro.jetstep.core.common.coroutines.AndroidAppDispatchers
import com.zhiro. jetstep.core.common.coroutines.AppDispatchers

import com.zhiro. jetstep.core.common.coroutines.ModelCoroutineScope
import kotlinx.coroutines.CoroutineScope

import kotlinx.coroutines.Dispatchers

import kotlinx.coroutines.SupervisorJob

import org.koin.core.definition.BeanDefinition

import org.koin.core.module.dsl_bind

import org.koin.core.module.dsl.factoryOf

import org.koin.dsl.module

val commonModule
get() = module {
FfactoryOf(::AndroidAppDispatchers, BeanDefinition<AppDispatchers>::bind)
factoryOf(: :ModelCoroutineScope)
factory<CoroutineScope> {



CoroutineScope(SupervisorJob() + Dispatchers.Default)

}

package com.zhiro.jetstep.core.common.utils

import java.time.LocalDate
import java.time.LocalDateTime

fun LocalDate.atEndOfDay(): LocalDateTime {
return plusDays(1).atStartOfDay() .-minusSeconds(1)

}

<?xml version="1.0" encoding="utf-8"7>

<manifest>

</manifest>

plugins {
alias(libs.plugins. jetstep.android. library)
alias(libs.plugins.jetstep.android. library.compose)

}
android {

namespace = '‘com.zhiro. jetstep.core.design.system”
¥

dependencies {}

package com.zhiro.jetstep.core.design.system.theme

import androidx.compose.ui.graphics.Color

val Purple80 = Color(color = OxFFDOBCFF)
val PurpleGrey80 = Color(color = OxFFCCC2DC)
val Pink80 = Color(color = OxFFEFB8C8)

val Purple40 = Color(color = OxFF6650a4)
val PurpleGrey40 = Color(color = OxFF625b71)
val Pink40 = Color(color = OxFF7D5260)

val Color.Companion.Jogging get() = Purple80
val Color.Companion.Running get() = PurpleGrey80
val Color.Companion.Walking get() = Pink80
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package com.zhiro.jetstep.core.design.system.theme

import android.os.Build

import androidx.compose.foundation.isSystemlnDarkTheme
import androidx.compose.material3._MaterialTheme

import androidx.compose.material3.darkColorScheme

import androidx.compose.material3.dynamicDarkColorScheme
import androidx.compose.material3.dynamicLightColorScheme
import androidx.compose.material3.lightColorScheme

import androidx.compose.runtime.Composable

import androidx.compose.ui.platform.LocalContext

private val DarkColorScheme = darkColorScheme(
primary = Purple80,
secondary = PurpleGrey80,
tertiary = Pink80

private val LightColorScheme = lightColorScheme(
primary = Purple40,
secondary = PurpleGrey40,
tertiary = Pink40

@Composable
fun JetStepTheme(
darkTheme: Boolean = isSystemlnDarkTheme(),
// Dynamic color is available on Android 12+
dynamicColor: Boolean = true,
content: @Composable () -> Unit
) {
val colorScheme = when {
dynamicColor && Build.VERSION.SDK_INT >= Build.VERSION_CODES.S -> {
val context = LocalContext.current
iT (darkTheme) dynamicDarkColorScheme(context) else
dynamicLightColorScheme(context)

}

darkTheme -> DarkColorScheme
else -> LightColorScheme



MaterialTheme(
colorScheme = colorScheme,
typography = Typography,
content = content

}

package com.zhiro.jetstep.core.design.system.theme

import androidx.compose.material3.Typography
import androidx.compose.ui.text.TextStyle
import androidx.compose.ui.text.font.FontFamily
import androidx.compose.ui.text.font.FontWeight
import androidx.compose.ui.unit.sp

// Set of Material typography styles to start with
val Typography = Typography(
bodyLarge = TextStyle(
fontFamily = FontFamily.Default,
fontWeight
fontSize = 16.sp,

FontWeight.Normal,

lineHeight = 24_sp,
letterSpacing = 0.5.sp

)

<?xml version="1.0" encoding=""utf-8"7>
<manifest>

</manifest>

plugins {
alias(libs._plugins. jetstep.android. library)
alias(libs_plugins.jetstep.android.library.compose)
alias(libs.plugins. jetstep.android.koin)

}
android {

namespace = '‘com.zhiro. jetstep.core.navigation"”
}

dependencies {

implementation(projects.core.ui)
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api(libs_androidx.navigation.compose)

}

package com.zhiro. jetstep.core.navigation.di.modules

import com.zhiro.jetstep.core.navigation.domain.NavigationManager
import com.zhiro.jetstep.core.navigation.domain.NavigationManagerImpl
import org.koin.dsl.module

val navigationModule
get() = module {
single<NavigationManager> {

NavigationManagerimpl ()

}

package com.zhiro.jetstep.core.navigation.domain

import androidx.activity.ComponentActivity
import androidx.navigation.NavHostController
import androidx.navigation.NavOptionsBuilder

interface NavigationManager {

fun <T : Any> navigateTo(route: T, builder: NavOptionsBuilder.() -> Unit =
O

fun popBackStack()

Jx*

* Should be called on Activity.onCreate()

*/

fun attach(activity: ComponentActivity, navController: NavHostController)
Jx*

* Should be called on Activity.onDestroy()

*/
fun detach()

class NavigationManagerlImpl : NavigationManager {

private var navController: NavHostController? = null
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private var activity: ComponentActivity? = null

override fun <T : Any> navigateTo(route: T, builder: NavOptionsBuilder.() ->
Unit) {

navController?_navigate(route = route, builder = builder)

override fun popBackStack() {
if (navController?.navigateUp() != true) {

activity?._onBackPressedDispatcher?._onBackPressed()

J**
* Should be called on Activity.onCreate()
*/
override fun attach(activity: ComponentActivity, navController:
NavHostController) {
this.activity = activity

this.navController = navController

Jxx
* Should be called on Activity.onDestroy()
*/

override fun detach(Q) {

this._navController = null
this.activity = null

}

package com.zhiro.jetstep.core.navigation.routes
import kotlinx.serialization.Serializable
sealed interface ScreenRoute {

@Serializable

data object Dashboard : ScreenRoute

}

package com.zhiro.jetstep.core.navigation.utils
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import androidx.activity.ComponentActivity

import androidx.compose.runtime.Composable

import androidx.compose.runtime.DisposableEffect

import androidx.compose.runtime.remember

import androidx.navigation.NavHostController

import com.zhiro.jetstep.core.navigation._.domain.NavigationManager
import com.zhiro.jetstep.core.ui.localcomposition.LocalActivity

import org.koin.core.context.GlobalContext

private fun attachNavController(navController: NavHostController, activity:
ComponentActivity) {

getNavigationManager() .attach(activity = activity, navController =
navController)

}

private fun detachNavController() {
getNavigationManager() .detach()

@Composable
fun rememberNavigationManager(): NavigationManager {
return remember {
getNavigationManager()

private fun getNavigationManager(): NavigationManager {
return GlobalContext.get().get<NavigationManager>()

@Composable
fun InitNavigationManager(navController: NavHostController) {

val activity = LocalActivity.current

if (activity !'= null) {
DisposableEffect(Unit) {
attachNavController(activity = activity, navController =

navController)

onDispose {
detachNavController()



}

<?xml version="1.0" encoding="utf-8"7>

<manifest>

</manifest>

package com.zhiro.jetstep.core.ui.base.mvi._util

import java.util_UUID

data class BaseError(
val message: String?,
val key: String = UUID.randomUUID().toString(Q)

fun Throwable.toError() = BaseError(message = message)

package com.zhiro.jetstep.core.ui.base.mvi.util

import com.zhiro.jetstep.core.ui .base._mvi.BaseViewModel
import kotlinx.coroutines._ExperimentalCoroutinesApi
import kotlinx.coroutines.FlowPreview

import kotlinx.coroutines.flow.MutableStateFlow

import kotlin_properties.ReadWriteProperty

import kotlin._reflect._KProperty

@optin(FlowPreview: :class, ExperimentalCoroutinesApi::class)
fun <T> MutableStateFlow<T>.delegate() = object :
ReadWriteProperty<BaseViewModel<*, *, *> T> {

override fun setValue(
thisRef: BaseViewModel<*, *, *>,
property: KProperty<*>,
value: T

) {

this@delegate.value = value

override fun getValue(thisRef: BaseViewModel<*, *, *>  property:
KProperty<*>): T {

return requireNotNull (this@delegate.value)
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}

package com.zhiro.jetstep.core.ui.base.mvi

import androidx. lifecycle.ViewModel

import com.zhiro.jetstep.core.common.coroutines.AppDispatchers
import com.zhiro.jetstep.core.common.coroutines.ModelCoroutineScope
import com.zhiro.jetstep.core.ui.base.mvi.util.delegate

import kotlinx.coroutines.CoroutineScope

import kotlinx.coroutines.ExperimentalCoroutinesApi

import kotlinx.coroutines.FlowPreview

import kotlinx.coroutines.cancel

import kotlinx.coroutines.flow.MutableStateFlow

import kotlinx.coroutines.flow.StateFlow

import kotlinx.coroutines.flow.collectLatest

import kotlinx.coroutines.flow.flattenMerge

import kotlinx.coroutines.flow.flowOf

import kotlinx.coroutines.launch

import kotlinx.coroutines.withContext

@FlowPreview
@ExperimentalCoroutinesApi
abstract class BaseViewModel<Action : MviAction<State>, State : Any, UiState :
Any>(
private val reducer: Reducer<Action, State>,
private val stateMapper: StateMapper<State, UiState>,
private val useCase: Set<UseCase<Action, State, out Action>>,
private val coroutineScope: ModelCoroutineScope,
initialAction: Action,

) : ViewModel (), CoroutineScope by coroutineScope {

private val mutableState = MutableStateFlow(reducer.initialState)
protected var stateValue: State by mutableState.delegate()
val state: StateFlow<UiState> = createUiStateFlow()

private val actionListeners =
mutableListOf<ViewModelActionHandler<Action>>()
protected val dispatchers: AppDispatchers

get() = coroutineScope.dispatchers

init {
launch(dispatchers._main) {
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FlowOf(
*useCase.fTilterlsinstance<SideEffectUseCase<Action, State, *>>()
.onEach {
it.stateProvider = { stateValue }
}-map {

it.sideEffectFlow
}.toTypedArray()
) -flattenMerge()
-collect {
action(it)

}

action(initialAction)

protected fun action(action: Action) {
stateValue = reducer.reduce(action, stateValue)
notifyListeners(action)
FilterUseCase(action).forkEach {
launch(it.dispatcher) {
val result = it.invoke(action, stateValue)
withContext(dispatchers.main) {
action(result)

@Suppress(*'UNCHECKED CAST'™)

private fun <T : Action> FfilterUseCase(action: T): List<UseCase<Action,

State, T>> {
return useCase.mapNotNull {
it as? UseCase<Action, State, T>
}-Filter {
it.canHandle(action)

private fun notifyListeners(action: Action) {
actionListeners.filter {
it.filter(action)
}-forEach {



it.onAction(action)
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protected fun handleAction(filter: (Action) -> Boolean, onAction: (Action) -

> Unit) {

actionListeners.add(ViewModelActionHandler(filter, onAction))

private fun createUiStateFlow(): StateFlow<UiState> {
val uiStateFlow =
MutableStateFlow(stateMapper.toUi(reducer.initialState))
launch(dispatchers.main) {
mutableState.collectLatest {
uiStateFlow.value = stateMapper.toUi(it)

}

return uiStateFlow

override fun onCleared() {
cancel ()

super.onCleared()

}

package com.zhiro.jetstep.core.ui._base.mvi
interface MviAction<State> {

fun accept(state: State): State {
return state

}

package com.zhiro.jetstep.core.ui.base.mvi
interface Reducer<Action : MviAction<State>, State> {
val initialState: State

fun reduce(action: Action, state: State): State {

return action.accept(state)
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}

package com.zhiro.jetstep.core.ui.base.mvi

fun interface StateMapper<State : Any, UiState : Any> {
fun toUi(state: State): UiState

}

package com.zhiro.jetstep.core.ui._base.mvi

import com.zhiro.jetstep.core.common.coroutines.AppDispatchers
import kotlinx.coroutines.CoroutineDispatcher

import kotlinx.coroutines.flow.Flow

import java.lang.reflect._ParameterizedType

abstract class UseCase<Action, State, A : Action>(protected open val
dispatchers: AppDispatchers) {
open val dispatcher: CoroutineDispatcher = dispatchers.io
private val actionClass by lazy {
(JavaClass.genericSuperclass as
ParameterizedType) .actualTypeArguments[2]

}

abstract suspend operator fun invoke(action: A, state: State): Action

open fun canHandle(action: Action): Boolean {
return action!!::class.java == actionClass

abstract class SideEffectUseCase<Action, State, A : Action>(
dispatchers: AppDispatchers

) : UseCase<Action, State, A>(dispatchers) {
lateinit var stateProvider: () -> State
abstract val sideEffectFlow: Flow<Action>

interface GenericUseCase<T> {
suspend fun <Action> invoke(
onSuccess: suspend (T) -> Action,
onError: suspend (Exception) -> Action
): Action



interface ErrorFlowComponent {

val errorFlow: Flow<String>

}

package com.zhiro.jetstep.core.ui._base.mvi

class ViewModelActionHandler<Action>(
val filter: (Action) -> Boolean,
val onAction: (Action) -> Unit

)

package com.zhiro.jetstep.core.ui.component.spacer

import androidx.compose.foundation._background

import androidx.compose.foundation. layout.Spacer

import androidx.compose.foundation. layout.navigationBarsPadding
import androidx.compose.foundation. layout.size

import androidx.compose.foundation.layout.statusBarsPadding
import androidx.compose.runtime.Composable

import androidx.compose.ui.Modifier

import androidx.compose.ui.graphics.Color

import androidx.compose.ui.unit.Dp

@Composable
fun SimpleSpacer(space: Dp) {

Spacer(modifier = Modifier.size(size = space))

@Composable
fun SystemBarSpacer() {
Spacer(
modifier = Modifier
-statusBarsPadding()
-background(Color.Green)

@Composable
fun NavigationBarSpacer() {
Spacer(

modifier = Modifier
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-navigationBarsPadding()

-background(Color.Green)

}

package com.zhiro. jetstep.core.ui.localcomposition

import android.content.Context

import android.content.ContextWrapper

import androidx.activity.ComponentActivity
import androidx.compose.runtime.Composable
import androidx.compose.ui.platform.LocalContext

val LocalActivity = object : MockCompositionLocal<ComponentActivity?> {

override val current: ComponentActivity?
@Composable
get() = LocalContext.current.activity

@Suppress(“'RecursivePropertyAccessor')
val Context.activity: ComponentActivity?
get() = when (this) {
is ComponentActivity -> this
is ContextWrapper -> baseContext.activity
else -> null

}

package com.zhiro.jetstep.core.ui.localcomposition

import androidx.compose.runtime.Composable
import androidx.compose.runtime.Stable

@Stable
interface MockCompositionLocal<R> {

@get:Composable

val current: R

}

package com.zhiro.jetstep.core.ui.utils

import androidx.compose.runtime.Composable
import androidx.compose.ui.graphics.Color
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import androidx.compose.ui.graphics.painter._Painter
import androidx.compose.ui.res.painterResource

import androidx.compose.ui.res.stringResource

import com.zhiro.jetstep.core.design.system.theme.Jogging
import com.zhiro.jetstep.core.design.system.theme.Running
import com.zhiro.jetstep.core.design.system.theme._Walking
import com.zhiro.jetstep.core.ui.R

import com.zhiro. jetstep.domain.model .StepType

val StepType.color: Color

get() = when (this) {
StepType.Walking -> Color.Walking
StepType.Jogging -> Color.Jogging
StepType-Running -> Color.Running

val StepType.icon: Painter
@Composable
get() = when (this) {
StepType.Walking -> painterResource(R.drawable._ic_walking)
StepType.Jogging -> painterResource(R.drawable.ic_jogging)
StepType.Running -> painterResource(R.drawable.ic_running)
¥
val StepType.text: String
@Composable
get() = when (this) {
StepType.Walking -> stringResource(R.string.walking)
StepType.Jogging -> stringResource(R.string.jogging)
StepType.Running -> stringResource(R.string.running)

}

<vector xmlns:android="http://schemas.android.com/apk/res/android"
android:width=""24dp"
android:height="24dp"
android:viewportWidth=""960"
android:viewportHeight=""960"
android:tint="?attr/colorControlNormal"
android:autoMirrored="true">
<path
android:fillColor="@android:color/white"
android:pathData=""M520,880L520,680L436,600L405,738Q401,754
387.5,762.5Q374,771 358,768L160,728Q143,725 134,711Q125,697 128,680Q131,663
145,653.5Q159,644 176,648L328,680L392,356L320,384L.320,480Q320,497
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308.5,508.5Q297,520 280,5200Q263,520 251.5,508.5Q240,497 240,480L240,358Q240,346

246.5,336.50253,327 264,3221.398,264Q433,249 449.5,244.5Q0466,240 480,2400501,240
519,251Q537,262 548,280L588,3440609,378 642.5,4030676,428 720,436Q737,439
748.5,451Q760,463 760,480Q760,497 748.5,508Q737,519 721,517Q667,509
620,483.5Q573,458 540,420L516,540L588,608Q594,614 597,621.5Q0600,629
600,637L600,880Q0600,897 588.5,908.5Q577,920 560,920Q543,920 531.5,908.5Q0520,897
520,8802ZM540,2200Q507 ,220 483.5,196.5Q0460,173 460,1400460,107 483.5,83.5Q0507,60
540,60Q573,60 596.5,83.50620,107 620,1400Q620,173 596.5,196.5Q573,220 540,220Z"/>
</vector>

<vector xmlns:android=""http://schemas.android.com/apk/res/android"

android:width=""24dp"

android:height="24dp"

android:viewportWidth="960"

android:viewportHeight="960"
android:tint="?attr/colorControlNormal’>

<path
android:fillColor="@android:color/white"

android:pathData="M482,535L245,772Q233,784 216.5,784Q200,784
188,772Q176,760 176,743.5Q176,727 188,715L544,360L440,360L440,4000440,417
428.5,428.5Q417,440 400,4400Q383,440 371.5,428.5Q360,417 360,400L360,320Q360,303
371.5,291.5Q383,280 400,280L594,2800610,280 624.5,286Q639,292
650,303L770,422Q790,442 816.5,455.50843,469 874,475Q0891,478 903.5,490.5Q916,503
916,520Q916,537 902,5480Q888,559 871,557Q0826,551 788,533Q750,515
718,4841L678,4421.590,530L643,583Q0657,597 654.5,616.5Q0652,636
635,646L453,751Q0439,759 422.5,755Q406,751 398,737Q390,723 394.5,706.5Q399,690
413,682L550,603L482,5352M160,520Q143,520 131.5,508.5Q120,497 120,480Q120,463
131.5,451.5Q143,440 160,440L280,4400Q297,440 308.5,451.5Q0320,463 320,480Q320,497
308.5,508.5Q297,520 280,520L160,520ZM80,4000Q063,400 51.5,388.5Q40,377
40,360Q40,343 51.5,331.5Q63,320 80,320L200,320Q217,320 228.5,331.5Q240,343
240,360Q240,377 228.5,388.5Q0217,400 200,400L80,400ZM779,320Q746,320
722,296 .50Q698,273 698,240Q698,207 722,183.5Q746,160 779,160Q0812,160
836,183.5Q0860,207 860,240Q0860,273 836,296.50812,320 779,320ZM160,280Q143,280
131.5,268.5Q120,257 120,240Q120,223 131.5,211.5Q143,200 160,200L280,200Q297,200
308.5,211.5Q320,223 320,240Q0320,257 308.5,268.5Q0297,280 280,280L160,280Z"/>

</vector>

<vector xmlns:android="http://schemas.android.com/apk/res/android"
android:width="24dp"
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android:height="24dp"

android:viewportWidth="960"
android:viewportHeight=""960"
android:tint="?attr/colorControlNormal™
android:autoMirrored=""true'">
<path
android:fillColor="@android:color/white"
android:pathData="M436,596L371,888Q368,902 356.5,911Q345,920
330,920Q310,920 298,905Q0286,890 290,871L392,356L320,384L320,480Q320,497
308.5,508.5Q297,520 280,520Q263,520 251.5,508.5Q240,497 240,480L240,358Q240, 346
246.5,336.50253,327 264,3221.442,246Q456,240 471.5,239Q487,238 501,243Q515,248
527.5,257Q540,266 548,280L588,344Q601,364 618.5,3820636,400 658,4130672,421
689,427 .5Q706,434 723,437Q739,440 749.5,451.5Q760,463 760,480Q760,497
748,508Q736,519 719,5170663,509 618.5,482Q574,455
541,4171L516,540L588,608Q0594,614 597,621.5Q600,629 600,637L600,880Q600,897
588.5,908.5Q0577,920 560,9200543,920 531.5,908.50520,897
520,880L520,660L436,5962M540,220Q507,220 483.5,196.50460,173 460,140Q460,107
483.5,83.5Q507,60 540,60Q573,60 596.5,83.5Q0620,107 620,1400620,173
596.5,196.5Q573,220 540,220Z2"/>
</vector>

<?xml version="1.0" encoding="utf-8"7>
<resources>
<string name="'running'>Running</string>
<string name=""jogging'>Jogging</string>
<string name="walking'">Walking</string>

</resources>

<?xml version="1.0" encoding=""utf-8"7>
<resources>
<string name="running">Bir</string>
<string name="jogging">Bir niaronuem</string>
<string name="walking">Xome6a</string>

</resources>

<?xml version="1.0" encoding="utf-8"7>

<manifest>

</manifest>

plugins {
alias(libs.plugins. jetstep.android. library)
alias(libs._.plugins. jetstep.room.library)

alias(libs._plugins.jetstep.koin)
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}
android {

namespace = '‘com.zhiro.jetstep.data"
}

dependencies {
implementation(libs.androidx.datastore.preferences)

}

package com.zhiro.jetstep.datasource.room._base

import androidx.room.Delete
import androidx.room. Insert
import androidx.room.OnConflictStrategy
import androidx.room.Update

interface BaseDao<in T> {

@Insert(onConflict = OnConflictStrategy.REPLACE)
fun insert(entity: T)

@Insert(onConflict = OnConflictStrategy.REPLACE)
fun insert(entities: List<T>)

@Update
fun update(entity: T)

@Update
fun update(entities: List<T>)

@Delete
fun delete(entity: T)

@Delete
fun delete(entities: List<T>)

}

package com.zhiro. jetstep.datasource.room.dao

import androidx.room.Dao

import androidx.room.Query

import com.zhiro.jetstep.datasource.room.base.BaseDao

import com.zhiro.jetstep.datasource.room.models.AccelerometerEntity
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import kotlinx.coroutines.flow.Flow

@Dao
interface AccelerometerDao : BaseDao<AccelerometerEntity> {

@Query("'SELECT * FROM ${AccelerometerEntity.TABLE_NAME}')
fun readAll(): Flow<List<AccelerometerEntity>>

@Query("'DELETE FROM ${AccelerometerEntity.TABLE_NAME}')
fun dropTable()

}

package com.zhiro.jetstep.datasource.room.dao

import androidx.room.Dao

import androidx.room.Query

import com.zhiro.jetstep.datasource.room.base.BaseDao

import com.zhiro.jetstep.datasource.room.models.AccelerometerEntity
import com.zhiro.jetstep.datasource.room.models.StepBatchEntity
import kotlinx.coroutines.flow.Flow

@bao
interface StepBatchDao : BaseDao<StepBatchEntity> {

@Query("'SELECT * FROM ${StepBatchEntity.TABLE_NAME}')
fun readAll(): Flow<List<StepBatchEntity>>

@Query(*'SELECT * FROM ${StepBatchEntity.TABLE NAME} WHERE
${StepBatchEntity.COLUMN_START_TIME} BETWEEN :startTime AND :endTime')

fun readlnterval(startTime: Long, endTime: Long):
Flow<List<StepBatchEntity>>

@Query('DELETE FROM ${AccelerometerEntity.TABLE_NAME}'")
fun dropTable()

}

package com.zhiro.jetstep.datasource.room.database

import androidx.room.Database

import androidx.room.RoomDatabase

import com.zhiro.jetstep.datasource.room.dao.AccelerometerDao
import com.zhiro.jetstep.datasource.room.dao.StepBatchDao

import com.zhiro.jetstep.datasource.room.models_AccelerometerEntity
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import com.zhiro.jetstep.datasource.room.models.StepBatchEntity

@Database(
entities = [AccelerometerEntity::class, StepBatchEntity::class],
version = SensorDatabase.DATABASE VERSION,
exportSchema = true,

)

internal abstract class SensorDatabase : RoomDatabase() {
abstract fun getAccelerometerDao(): AccelerometerDao
abstract fun getStepBatchDao(): StepBatchDao

companion object {

internal const val DATABASE NAME = "fitness_ database"
internal const val DATABASE VERSION = 1

}

package com.zhiro.jetstep.datasource.room.models

import androidx.room.Columninfo
import androidx.room.Entity
import androidx.room.PrimaryKey

@Entity(tableName = AccelerometerEntity.TABLE_NAME)
data class AccelerometerEntity(

@PrimaryKey

@ColumnInfo(name = COLUMN_TIMESTAMP) val timestamp: Long,
@ColumnInfo(name = COLUMN_X) val x: Float,
@Columninfo(name = COLUMN_Y) val z: Float,
@Columninfo(name = COLUMN_Z) val y: Float,
@Columninfo(name = COLUMN_PACE) val pace: String,

)

internal companion object {

const val TABLE_NAME = "accelerometer_data"

const val COLUMN_X X

const val COLUMN_Y = "y"
const val COLUMN_Z = *z"
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const val COLUMN_TIMESTAMP = '"timestamp"

const val COLUMN_PACE = "pace"

}

package com.zhiro. jetstep.datasource.room.models

import androidx.room.Columninfo

import androidx.room.Entity

import androidx.room.PrimaryKey

import
com.zhiro.jetstep.datasource.room.models.StepBatchEntity.Companion.TABLE_NAME

@Entity(tableName = TABLE_NAME)
data class StepBatchEntity(
@PrimaryKey(autoGenerate = true)

@Columninfo(name = COLUMN_ID) val id: Int? = null,
@Columninfo(name = COLUMN_STEPS) val steps: Int,
@ColumnInfo(name = COLUMN_TYPE_ID) val typeld: Int,
@ColumnInfo(name = COLUMN_START _TIME) val startTime: Long,
@ColumnInfo(name = COLUMN_END TIME) val endTime: Long,

) {

internal companion object {

const val TABLE_NAME = 'step_batch_data™

const val COLUMN_ID = "id"

const val COLUMN_STEPS = "steps"

const val COLUMN_START_TIME = "'start_time"
const val COLUMN_END_TIME = "end_time"
const val COLUMN_TYPE_ID = "type_id"

}

plugins {
alias(libs._plugins.jetstep.android. library)
alias(libs._plugins. jetstep.koin)

android {

namespace = '‘com.zhiro.jetstep.domain"



dependencies {
implementation(projects.data)
api(projects._domainModel)

implementation(libs.kotlin.coroutines.core)

}

package com.zhiro.jetstep.domain.di.module

import com.zhiro.jetstep.datasource.di.module.dataModule

import com.zhiro.jetstep.domain.repository.SensorRepository
import com.zhiro.jetstep.domain.repository.SensorRepositorylmpl
import com.zhiro. jetstep.domain.repository.StepRepository
import com.zhiro.jetstep.domain.repository.StepRepositorylmpl
import org.koin.core.definition.BeanDefinition

import org.koin.core_module.dsl.bind

import org.koin.core_.module.dsl.factoryOf

import org.koin.dsl._module

val domainModule
get() = module {
includes(dataModule)

// Repository set up
factoryOf(::SensorRepositorylmpl,
BeanDefinition<SensorRepository>::bind)

FfactoryOf(::StepRepositorylmpl, BeanDefinition<StepRepository>::bind)

}

package com.zhiro.jetstep.domain.repository

import com.zhiro. jetstep.datasource.room.dao.AccelerometerDao
import com.zhiro. jetstep.datasource.room.models.AccelerometerEntity
import com.zhiro.jetstep.domain.model .RawAccelerometerRecord

import com.zhiro.jetstep.domain.model.toDomain

import com.zhiro.jetstep.domain.model.toEntity

import kotlinx.coroutines.flow.Flow

import kotlinx.coroutines.flow.FirstOrNull

import kotlinx.coroutines.flow.map

interface SensorRepository {
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suspend fun saveRawAccelerometerRecords(records:

List<RawAccelerometerRecord>)
suspend fun getAllRawAccelerometerRecords(): List<RawAccelerometerRecord>

fun getAllRawAccelerometerRecordsFlow(): Flow<List<RawAccelerometerRecord>>

fun deleteAllData()

class SensorRepositorylmpl(
private val accelerometerDao: AccelerometerDao,
) : SensorRepository {

override suspend fun saveRawAccelerometerRecords(records:
List<RawAccelerometerRecord>) {

accelerometerDao. insert(records.map(RawAccelerometerRecord: : toEntity))

override suspend fun getAllRawAccelerometerRecords():
List<RawAccelerometerRecord> {
return
accelerometerDao.readAll () .firstOrNull(Q)?.map(AccelerometerEntity: :toDomain)
?: emptyList()

override fun getAllRawAccelerometerRecordsFlow():
Flow<List<RawAccelerometerRecord>> {
return accelerometerDao.readAll().map { accelerometerRecords ->
accelerometerRecords.map(AccelerometerEntity: :toDomain)

override fun deleteAllData() {
accelerometerDao.dropTable()

}

package com.zhiro.jetstep.domain.repository

import com.zhiro.jetstep.datasource.room.dao.StepBatchDao
import com.zhiro.jetstep.datasource.room.models.StepBatchEntity
import com.zhiro.jetstep.domain.model.StepBatch



import com.zhiro.jetstep.domain.model.toData
import com.zhiro.jetstep.domain.model.toDomain
import kotlinx.coroutines.flow.Flow

import kotlinx.coroutines.flow.map

interface StepRepository {
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fun loadStepBatches(startTime: Long, endTime: Long): Flow<List<StepBatch>>

suspend fun saveStepBatches(stepBatches: List<StepBatch>)

suspend fun saveStepBatch(stepBatch: StepBatch)

class StepRepositorylmpl(private val stepBatchDao: StepBatchDao) :
StepRepository {

override fun loadStepBatches(startTime: Long, endTime: Long):
Flow<List<StepBatch>> {
return stepBatchDao.readlnterval(startTime = startTime, endTime =
endTime).map { entities ->
entities.map(StepBatchEntity: :toDomain)

override suspend fun saveStepBatches(stepBatches: List<StepBatch>) {
stepBatchDao. insert(stepBatches.map(StepBatch: :toData))

override suspend fun saveStepBatch(stepBatch: StepBatch) {
stepBatchDao. insert(stepBatch. toData())

}
}
plugins {
alias(libs._plugins.jetstep.android. library)
}
android {
namespace = '‘com.zhiro.jetstep.domain.model"
}

dependencies {
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implementation(projects.data)

implementation(libs.kotlin.coroutines.core)

}

package com.zhiro.jetstep.domain.model

import com.zhiro.jetstep.datasource.room.models.AccelerometerEntity

class RawAccelerometerRecord(
val x: Float,
val y: Float,
val z: Float,
val recordTakenAt: Long,
val pace: String,

fun RawAccelerometerRecord.toEntity(): AccelerometerEntity {
return AccelerometerEntity(

X = X,
Yy =Y,
z =2z,

timestamp = recordTakenAt,
pace = pace

fun AccelerometerEntity.toDomain(): RawAccelerometerRecord {
return RawAccelerometerRecord(

X = X,
Yy =Y,
z =2z,

recordTakenAt = timestamp,
pace = pace

}

package com.zhiro.jetstep.domain.model

import com.zhiro.jetstep.datasource.room.models.StepBatchEntity

data class StepBatch(

val steps: Int,
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val startTime: Long,
val endTime: Long,
val type: StepType

val StepBatch.duration get() = endTime - startTime

fun List<StepBatch>.aggregate(): Map<StepType, Int> {

var walkingSteps = 0
var joggingSteps = 0
var runningSteps = 0

forEach { batch ->
when (batch.type) {

StepType.Walking -> {
walkingSteps += batch.steps

¥

StepType.Jogging -> {
jJjoggingSteps += batch.steps

}

StepType-.Running -> {
runningSteps += batch.steps

return mapOf(
StepType.Walking to walkingSteps,
StepType.Jogging to joggingSteps,
StepType-Running to runningSteps,

fun StepBatchEntity.toDomain() StepBatch(
steps = steps,
startTime = startTime,

endTime = endTime,

type = StepType.getByld(id typeld) ?: StepType.Walking

fun StepBatch.toData() = StepBatchEntity(

steps = steps,



startTime = startTime,
endTime = endTime,
typeld = type.id

)

package com.zhiro.jetstep.domain.model

enum class StepType(val id: Int) {

walking(id = 0),
Jogging(id = 1),
Running(id = 2);

companion object {

fun getByld(id: Int?) = entries.find { type -> type.id

fun StepType.next(): StepType {

val nextlndex = if (ordinal + 1 == StepType.entries.size) {
0
} else {
ordinal + 1
3
return StepType.entries[nextindex]
}
plugins {
alias(libs.plugins. jetstep.android. library)
}
android {
namespace = '‘com.zhiro.jetstep.domain.test"
¥

dependencies {
implementation(projects.domain)

implementation(libs._kotlin_coroutines.core)

}

package com.zhiro.jetstep.domain.test_model

import com.zhiro.jetstep.domain.model.StepBatch
import com.zhiro.jetstep.domain.model .StepType
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private const val MINUTE = 60 * 1000
private const val HOUR = 60 * 60 * 1000
val currentUnixTime = System.currentTimeMillis() // Get current Unix time

val fakeStepBatchesl = run {

listOf(
StepBatch(
steps = 500,
startTime = currentUnixTime, // Start from now
endTime = currentUnixTime + 10 * MINUTE, // 10 minutes later

type = StepType.Walking

).

StepBatch(
steps = 750,
startTime = currentUnixTime + 20 * MINUTE, // 20 minutes later
endTime = currentUnixTime + 30 * MINUTE, // 30 minutes later
type = StepType.Running

).

StepBatch(
steps = 200,
startTime = currentUnixTime + 40 * MINUTE, // 40 minutes later
endTime = currentUnixTime + 50 * MINUTE, // 50 minutes later
type = StepType.Jogging

),

StepBatch(

steps = 1000,
startTime = currentUnixTime + 60 * MINUTE, // 1 hour later
endTime = currentUnixTime + 10 * MINUTE + HOUR , // 1 hour and 10
minutes later
type = StepType.Walking
),
StepBatch(
steps = 300,
startTime = currentUnixTime + 20 * MINUTE + HOUR, // 1 hour 20
minutes later
endTime = currentUnixTime + 30 * MINUTE + HOUR, // 1 hour 30
minutes later
type = StepType.Walking
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val fakeStepBatches2 = run {

listOf(
StepBatch(
steps = 1000,
startTime = currentUnixTime + 30 * MINUTE + HOUR, // 1 hour 20
minutes later
endTime = currentUnixTime + 50 * MINUTE + HOUR, // 1 hour 30
minutes later
type = StepType.Running
),
StepBatch(
steps = 500,
startTime = currentUnixTime + 50 * MINUTE + HOUR, // 1 hour 20
minutes later
endTime = currentUnixTime + 10 * MINUTE + 2 * HOUR, // 1 hour 30
minutes later
type = StepType.Jogging

}

package com.zhiro.jetstep.domain.test.repository

import com.zhiro.jetstep.domain.model.StepBatch

import com.zhiro.jetstep.domain.repository.StepRepository
import com.zhiro.jetstep.domain.test.model . fakeStepBatchesl
import com.zhiro.jetstep.domain.test.model . fakeStepBatches2
import kotlinx.coroutines.delay

import kotlinx.coroutines.flow.Flow

import kotlinx.coroutines.flow.flow

class FakeStepRepositorylmpl : StepRepository {

override suspend fun loadStepBatches(startTime: Long, endTime: Long):
Flow<List<StepBatch>> {
return flow {
emit(fakeStepBatchesl)
delay(7_000)
emit(fakeStepBatches?2)



override suspend fun saveStepBatches(stepBatches: List<StepBatch>) {

}
}
plugins {
alias(libs.plugins. jetstep.android. feature)
}
android {
namespace = '"‘com.zhiro. jetstep.feature.dashboard"
¥

dependencies {

implementation(projects. feature. locomotionclassifier)

}

package com.zhiro. jetstep.feature.dashboard.di.module

import org.koin.dsl._module

val featureDashboardModule
get() = module {
includes(useCaseModule, viewModelModule)

}

package com.zhiro. jetstep.feature.dashboard.di.module

import
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com.zhiro. jetstep. feature.dashboard.presentation.dashboard.usecase.LoadStepBatch

esUseCase
import

com.zhiro. jetstep.feature.dashboard.presentation.dashboard.usecase.SaveStepBatch

Manual lyUseCase
import org.koin.core.module.dsl.factoryOf
import org.koin.dsl.module

internal val useCaseModule
get() = module {
factoryOf(: :LoadStepBatchesUseCase)
factoryOf(: :SaveStepBatchManual lyUseCase)
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package com.zhiro. jetstep.feature.dashboard.di.module

import

com.zhiro. jetstep. feature.dashboard.presentation.dashboard.DashboardViewModel
import org.koin.core.module.dsl.viewModelOf

import org.koin.dsl.module

internal val viewModelModule
get() = module {
viewModelOf(: :DashboardViewModel)

}

package com.zhiro.jetstep.feature.dashboard.presentation.dashboard.components

import androidx.compose.foundation. layout.Arrangement
import androidx.compose.foundation. layout.Column

import androidx.compose.foundation. layout.fillMaxWidth
import androidx.compose.foundation.layout_height

import androidx.compose.foundation. layout.padding

import androidx.compose.foundation. layout.wrapContentHeight
import androidx.compose.material3.Button

import androidx.compose.material3.ExperimentalMaterial3Api
import androidx.compose.material3.ModalBottomSheet

import androidx.compose.material3.Text

import androidx.compose.material3.rememberModalBottomSheetState
import androidx.compose.runtime.Composable

import androidx.compose.runtime.derivedStateOf

import androidx.compose.runtime.getValue

import androidx.compose.runtime.mutableStateOf

import androidx.compose.runtime.remember

import androidx.compose.runtime.rememberCoroutineScope
import androidx.compose.runtime.setValue

import androidx.compose.ui.-Modifier

import androidx.compose.ui.res.stringResource

import androidx.compose.ui.text.font.FontWeight

import androidx.compose.ui.unit.dp

import androidx.compose.ui.unit.sp

import com.zhiro.jetstep.domain.model.StepBatch

import com.zhiro.jetstep.domain.model .StepType

import com.zhiro.jetstep.feature.dashboard.R

import kotlinx.coroutines. launch

import java.text._SimpleDateFormat

import java.util_Date
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import java.util_Locale

@optIn(ExperimentalMaterial3Api::class)
@Composable
internal fun AddStepsModal(
modifier: Modifier = Modifier,
onDismiss: () -> Unit = {3},
onSave: (StepBatch) -> Unit = {3},
) {
val bottomSheetState = rememberModalBottomSheetState(skipPartiallyExpanded =
true)
val scope = rememberCoroutineScope()
var startTimeStamp: Long? by remember { mutableStateOf(null) }
var endTimeStamp: Long? by remember { mutableStateOf(null) }
val startDateTime by remember(startTimeStamp) {
val sdf = SimpleDateFormat(TIME_PATTERN, Locale.getDefault())
mutableStateOf(
startTimeStamp?.let { time ->
sdf.format(Date(time))

} 20

val endDateTime by remember(endTimeStamp) {
val sdf = SimpleDateFormat(TIME_PATTERN, Locale.getDefault())
mutableStateOf(
endTimeStamp?.let { time ->
sdf.format(Date(time))

} 20

var stepType by remember {
mutableStateOf(StepType.Walking)

var stepsValue by remember {
mutableStateOf(""'")

val ctaEnabled by remember(startTimeStamp, endTimeStamp, stepsValue) {
derivedStateOf {
startTimeStamp != null && endTimeStamp !'= null &&
stepsValue. isNotEmpty ()

}



ModalBottomSheet(
modifier = modifier
-wrapContentHeight(),
onDismissRequest = {
scope. launch {
bottomSheetState.hide()
onDismiss()

3
sheetState = bottomSheetState
) {

Column(
modifier = Modifier.padding(bottom = 24_dp),
verticalArrangement = Arrangement.spacedBy(16.dp)
) {
DateTimeOutlinedField(
modifier = Modifier.padding(horizontal = 16.dp),
value = startDateTime,

hint = stringResource(R.string.pick _start_time_hint),

onValueChange = { timestamp ->
startTimeStamp = timestamp

}1

i

sError = false

DateTimeOutlinedField(

modifier = Modifier.padding(horizontal = 16.dp),
value = endDateTime,

hint = stringResource(R.string.pick finish_time_hint),

onValueChange = { timestamp ->
endTimeStamp = timestamp

}1

i

sError = false

EnterStepsOutlinedField(
modifier = Modifier.padding(horizontal = 16.dp),
value = stepsValue,
type = stepType,
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onTypeChange = { newType ->

stepType = newType
}1
onValueChange = { newStepsValue ->

stepsValue = newStepsValue

}.
isError = false
)
Button(
modifier = Modifier
-padding(horizontal = 16.dp)
-FillMaxWidth(Q)
-height(height = 52.dp),
onClick = {
onSave . invoke(
StepBatch(
steps = stepsValue.tolnt(),
startTime = startTimeStamp!!,
endTime = endTimeStamp!!,
type = stepType
)
)
}.
enabled = ctaEnabled
) {
Text(
text = stringResource(R.string.track),
fontSize = 16.sp,
fontWeight = FontWeight.Bold,
)
¥

}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard.components

import androidx.compose.material3.DatePicker

import androidx.compose.material3._DatePickerDialog

import androidx.compose.material3.ExperimentalMaterial3Api
import androidx.compose.material3.Text

import androidx.compose.material3.TextButton
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import
import
import
import
import
import
import
import
import

androidx.compose.material3.rememberDatePickerState
androidx.compose.runtime.Composable
androidx.compose.runtime.getValue
androidx.compose.runtime.mutableStateOf
androidx.compose.runtime.remember
androidx.compose.runtime.setValue
androidx.compose.ui.res.stringResource

com.zhiro. jetstep.feature.dashboard.R

jJava.util _Calendar

Java.util _Date

@optiIn(ExperimentalMaterial3Api::class)

@Composable
fun DatePickerModal(
onDateSelected: (Long) -> Unit,

onDismiss: () -> Unit,

) {

val datePickerState = rememberDatePickerState()

var showTimePickerDialog by remember { mutableStateOf(false) }

it

(showTimePickerDialog) {
TimePickerDialog(
onDismiss = {
showTimePickerDialog = false
}.
onConfirm = { timePickerState ->
val calendar = Calendar.getlnstance()
calendar.time =
Date(datePickerState.selectedDateMillis ?:

calendar._.timelnMillis)

calendar.set(Calendar.HOUR, timePickerState.hour)
calendar.set(Calendar.MINUTE, timePickerState.minute)
onDateSelected. invoke(calendar.time.time)
showTimePickerDialog = false

DatePickerDialog(

onDismissRequest = onDismiss,
confirmButton = {
TextButton(
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onClick = {

showTimePickerDialog = true
}

) {
Text(stringResource(R.string.ok))

}.
dismissButton = {
TextButton(onClick = onDismiss) {
Text(stringResource(R.string.cancel))

}

) {
DatePicker(state = datePickerState)

}

package com.zhiro.jetstep.feature.dashboard.presentation.dashboard.components

import androidx.compose.foundation.clickable

import androidx.compose.foundation. layout.defaultMinSize
import androidx.compose.foundation. layout.fillMaxWidth
import androidx.compose.foundation.layout.size

import androidx.compose.foundation.shape.RoundedCornerShape
import androidx.compose.foundation.text.KeyboardOptions
import androidx.compose.material3.lcon

import androidx.compose.material3.lconButton

import androidx.compose.material3.LocalTextStyle

import androidx.compose.material3.OutlinedTextField

import androidx.compose.material3.0utlinedTextFieldDefaults
import androidx.compose.material3.Text

import androidx.compose.runtime.Composable

import androidx.compose.runtime.getValue

import androidx.compose.runtime.mutableStateOf

import androidx.compose.runtime.remember

import androidx.compose.runtime.setValue

import androidx.compose.ui.-Modifier

import androidx.compose.ui.draw.clip

import androidx.compose.ui.res.painterResource

import androidx.compose.ui.text.font.FontWeight

import androidx.compose.ui.text.input.ImeAction

import androidx.compose.ui.text.input.KeyboardCapitalization
import androidx.compose.ui.text.input.KeyboardType
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import androidx.compose.ui.unit.dp
import androidx.compose.ui.unit.sp
import com.zhiro.jetstep.feature.dashboard.R

const val TIME_PATTERN = *'d MMM yyyy | HH:mm"

@Composable
fun DateTimeOutlinedField(
modifier: Modifier = Modifier,
value: String,
hint: String,
onValueChange: (Long) -> Unit,
isError: Boolean,
) {
var showEndDateTimePickerDialog by remember { mutableStateOf(false) }
val defaultColors = OutlinedTextFieldDefaults.colors()

if (showEndDateTimePickerDialog) {
DatePickerModal (
onDateSelected = { newTimestamp ->
onValueChange. invoke(newTimestamp)
showEndDateTimePickerDialog = false
3,
onDismiss = {

showEndDateTimePickerDialog = false

OutlinedTextField(

modifier = modifier
-FillMaxWidth(Q)
-defaultMinSize(minHeight = 52.dp)
-clip(RoundedCornerShape(12.dp))
-clickable {

showEndDateTimePickerDialog = true

}.

value = value,

onValueChange = {3},

enabled = false,

shape = RoundedCornerShape(12.dp),

textStyle = LocalTextStyle.current.copy(
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fontSize = 16.sp,

fontWeight = FontWeight.Medium,
lineHeight = 19.sp
).
maxLines = 1,
singleLine = true,
colors = OutlinedTextFieldDefaults.colors(
disabledTextColor = defaultColors.unfocusedTextColor,
disabledContainerColor = defaultColors.unfocusedContainerColor,
disabledSupportingTextColor =
defaultColors.unfocusedSupportingTextColor,
disabledTrailinglconColor =
defaultColors.unfocusedTrailinglconColor,
disabledPlaceholderColor = defaultColors.unfocusedPlaceholderColor,
disabledBorderColor = defaultColors.unfocusedTextColor
).
keyboardOptions = KeyboardOptions(
keyboardType = KeyboardType.Text,
imeAction = ImeAction._Next,
capitalization = KeyboardCapitalization._Words

).
placeholder = {
Text(
text = hint,
fontSize = 16.sp,
lineHeight = 19.sp,
fontWeight = FontWeight.Normal,
)
}.

isError = isError,
trailinglcon = {
IconButton(onClick = {
showEndDateTimePickerDialog = true

A
Icon(
modifier = Modifier.size(24.dp),
painter = painterResource(R.drawable.ic_calendar_month),
contentDescription = hint,
)
}



}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard.components

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

androidx.compose.foundation. layout.defaultMinSize
androidx.compose.foundation. layout.fillMaxWidth
androidx.compose.foundation. layout.size
androidx.compose.foundation.shape.RoundedCornerShape
androidx.compose. foundation.text.KeyboardOptions
androidx.compose.material3.Icon
androidx.compose.material3. lconButton
androidx.compose.material3.LocalTextStyle
androidx.compose.material3.0utlinedTextField
androidx.compose.material3.Text
androidx.compose.runtime.Composable
androidx.compose.ui.-Modifier
androidx.compose.ui.draw.clip
androidx.compose.ui.res.stringResource
androidx.compose.ui.text.font.FontWeight
androidx.compose.ui.text.input. ImeAction
androidx.compose.ui.text. input.KeyboardType
androidx.compose.ui.unit.dp
androidx.compose.ui.unit.sp
androidx.core.text.isDigitsOnly

com.zhiro. jetstep.core.ui.utils.icon

com.zhiro. jetstep.domain.model .StepType
com.zhiro. jetstep.domain.model .next

com.zhiro. jetstep.feature.dashboard.R

@Composable
fun EnterStepsOutlinedField(

modifier: Modifier = Modifier,

value: String,

type: StepType,

onValueChange: (String) -> Unit,

onTypeChange: (StepType) -> Unit,

isError: Boolean,

) {

OutlinedTextField(

modifier = modifier
-FillMaxwidth(Q

170
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-defaultMinSize(minHeight = 52._.dp)

-clip(RoundedCornerShape(12.dp)),
value = value,
onValueChange = { newvalue ->
iT (newvalue.isDigitsOnly() && newValue.length < 5) {
onValueChange. invoke(newValue)

}.

shape = RoundedCornerShape(12.dp),

textStyle = LocalTextStyle.current.copy(
fontSize = 16.sp,
fontWeight = FontWeight.Medium,
lineHeight = 19.sp

).

maxLines = 1,

singleLine = true,

keyboardOptions = KeyboardOptions(
keyboardType = KeyboardType.Number,
imeAction = ImeAction.Done

).
placeholder = {
Text(
text = stringResource(R.string.enter_steps_hint),
fontSize = 16.sp,
lineHeight = 19.sp,
fontWeight = FontWeight_Normal,
)
3,

isError = isError,

trailinglcon = {

IconButton(
onClick = {
onTypeChange. invoke(type.next())
}
) {
Icon(

modifier = Modifier.size(24.dp),
painter = type.icon,
contentDescription =

stringResource(R.string.enter_steps_hint),

)



}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard.components

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

androidx.compose.animation.core.LinearOutSlowlnEasing
androidx.compose.animation.core.animateFloatAsState
androidx.compose.animation.core.animatelntAsState
androidx.compose.animation.core.tween
androidx.compose.foundation.Canvas
androidx.compose.foundation.background
androidx.compose.foundation. layout.Box
androidx.compose.foundation. layout.Column
androidx.compose.foundation. layout.Row
androidx.compose.foundation. layout. filIMaxWidth
androidx.compose.foundation. layout.offset
androidx.compose.foundation. layout._padding
androidx.compose.foundation. layout.size
androidx.compose.foundation.shape.RoundedCornerShape
androidx.compose.material3.Surface
androidx.compose.material3.Text
androidx.compose.runtime.Composable
androidx.compose.runtime.Launchedeffect
androidx.compose.runtime.getValue
androidx.compose.runtime.mutablelntStateOf
androidx.compose.runtime._mutableStateOf
androidx.compose.runtime.remember
androidx.compose.runtime.setValue
androidx.compose.ui.Alignment
androidx.compose.ui.Modifier
androidx.compose.ui.draw.rotate
androidx.compose.ui .graphics.Color
androidx.compose.ui .graphics.StrokeCap
androidx.compose.ui .graphics.drawscope.Stroke
androidx.compose.ui.text.font.FontWeight
androidx.compose.ui.tooling.preview.Preview
androidx.compose.ui.unit.Dp
androidx.compose.ui.unit. IntOffset
androidx.compose.ui.unit.dp
androidx.compose.ui.unit.sp
com.zhiro.jetstep.core._ui.utils.color
com.zhiro.jetstep.core_ui.utils._text
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import com.zhiro.jetstep.domain.model.StepBatch
import com.zhiro. jetstep.domain.model .StepType
import com.zhiro. jetstep.domain.model .aggregate

@Composable
@Preview
internal fun PieChart(
modifier: Modifier = Modifier,
data: List<StepBatch> = l1istOf(
StepBatch(
steps = 500,
startTime = 0, // Start from now
endTime = 0, // 10 minutes later

type = StepType.Walking

).

StepBatch(
steps = 750,
startTime = 0, // Start from now
endTime = 0, // 10 minutes later
type = StepType.Running

).

StepBatch(
steps = 200,
startTime = 0, // Start from now
endTime = 0, // 10 minutes later
type = StepType.Jogging

),

StepBatch(
steps = 1000,
startTime = 0, // Start from now
endTime = 0, // 10 minutes later
type = StepType.Walking

),

StepBatch(
steps = 300,
startTime = 0, // Start from now
endTime = 0, // 10 minutes later
type = StepType.Walking

)

)1
radiusOuter: Dp = 140.dp,
chartBarWidth: Dp = 35.dp,
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animDuration: Int = 1000,

val totalSum = data.sumOf(StepBatch::steps)

val floatvValue = mutablelListOf<Float>()

val aggregatedData by remember(data) {
mutableStateOf(data.aggregate())

val stepsCount by remember(aggregatedData) {
mutablelntStateOf(aggregatedData.values.sum())

}

// To set the value of each Arc according to

// the value given in the data, we have used a simple formula.

// For a detailed explanation check out the Medium Article.

// The link is in the about section and readme Ffile of this GitHub

Repository

aggregatedData.values.forEachlndexed { index, steps ->
floatvValue.add(index, 360 * steps.toFloat() / totalSum.toFloat())

¥
var animationPlayed by remember { mutableStateOf(false) }

var lastValue = OF

// it is the diameter value of the Pie
val animateSize by animateFloatAsState(
targetValue = if (animationPlayed) radiusOuter.value * 2F else OF,
animationSpec = tween(
durationMillis = animDuration,
delayMillis = 0,
easing = LinearOutSlowlnEasing

)

val animateStepsCount by animatelntAsState(
targetValue = if (animationPlayed) stepsCount else O,
animationSpec = tween(
durationMillis = animDuration, delayMillis = 0, easing =

LinearOutSlowlnEasing

)

val animateRotation by animateFloatAsState(
targetValue = if (animationPlayed) 90F * 11f else Of,

animationSpec = tween(



durationMillis = animDuration, delayMillis = 0, easing =
LinearOutSlowlnEasing

)

LaunchedEffect(Unit) {
animationPlayed = true

}
Column(

modifier = modifier,

horizontalAlignment = Alignment.CenterHorizontally
) {

Box(
modifier = Modifier.size(animateSize.dp),
contentAlignment = Alignment.Center
) {
Canvas(
modifier = Modifier
.offset { IntOffset.Zero }
.size(radiusOuter * 2T)
.rotate(animateRotation)
) {
// draw each Arc for each data entry in Pie Chart
FfloatValue.forEachlndexed { index, value ->
drawArc(
color = aggregatedData.keys.elementAt(index).color,

startAngle = lastVvalue,

sweepAngle = value,
useCenter = false,
style = Stroke(chartBarWidth.toPx(), cap =
StrokeCap.Butt)
)

lastValue += value

Text(
modifier = Modifier.align(Alignment.Center),
text = animateStepsCount.toString(),
fontWeight = FontWeight_Medium,
fontSize = 32.sp,
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color = Color.Black

DetailsPieChart(
aggregatedData = aggregatedData

@Composable
fun DetailsPieChart(aggregatedData: Map<StepType, Int>) {
Collumn(
modifier = Modifier
-padding(top = 80.dp)
-FillMaxWidth(

) {
aggregatedData.values.forEachlndexed { index, value ->
DetailsPieChartltem(
data = Pair(aggregatedData.keys.elementAt(index).text, value),
color = aggregatedData.keys.elementAt(index).color
)
¥
}
}
@Composable

fun DetailsPieChartltem(
data: Pair<String, Int>,
height: Dp = 45.dp,
color: Color

) {
Surface(
modifier = Modifier
-padding(vertical = 10.dp, horizontal = 40.dp),
color = Color.Transparent
) {

Row(
modifier = Modifier._.fillMaxWidth(),
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verticalAlignment = Alignment._CenterVertically

) {
Box(
modifier = Modifier
-background(
color = color,
shape = RoundedCornerShape(10.dp)
)
-size(height)
)
Column(modifier = Modifier.fillMaxWidth()) {
Text(
modifier = Modifier_padding(start = 15.dp),
text = data.first,
fontWeight = FontWeight.Medium,
fontSize = 22.sp,
color = Color.Black
)
Text(
modifier = Modifier.padding(start = 15.dp),
text = data.second.toString(),
fontWeight = FontWeight.Medium,
fontSize = 22._sp,
color = Color.Gray
)
}
}

}

package com.zhiro.jetstep.feature.dashboard.presentation.dashboard.components

import androidx.compose.material3._AlertDialog

import androidx.compose.material3.ExperimentalMaterial3Api
import androidx.compose.material3.Text

import androidx.compose.material3.TextButton

import androidx.compose.material3.TimePicker

import androidx.compose.material3.TimePickerState



import
import
import
import

androidx.compose.material3.rememberTimePickerState
androidx.compose.runtime.Composable
androidx.compose.ui.res.stringResource
com.zhiro. jetstep. feature.dashboard.R

import java.util_Calendar

@optiIn(ExperimentalMaterial3Api::class)

@Composable

fun TimePickerDialog(

onDismiss: () -> Unit,

onConfirm: (TimePickerState) -> Unit,

) {

val

val

currentTime = Calendar.getlnstance()

timePickerState = rememberTimePickerState(
initialHour = currentTime.get(Calendar.HOUR_OF_DAY),
initialMinute = currentTime.get(Calendar.MINUTE),
is24Hour = true,

AlertDialog(

}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard.usecase

onDismissRequest = onDismiss,
dismissButton = {
TextButton(onClick = onDismiss) {
Text(stringResource(R.string.cancel))

},
confirmButton = {
TextButton(onClick = { onConfirm(timePickerState) }) {
Text(stringResource(R.string.ok))

3,
text = {
TimePicker(
state = timePickerState,

178
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import com.zhiro.jetstep.core.common.coroutines._AppDispatchers

import com.zhiro.jetstep.core.common.utils.atEndOfDay

import com.zhiro.jetstep.core.uil.base.mvi.SideEffectUseCase

import com.zhiro.jetstep.domain.repository.StepRepository

import

com.zhiro. jetstep. feature.dashboard.presentation.dashboard.DashboardAction
import com.zhiro. jetstep.feature.dashboard.presentation.dashboard.DashboardState
import kotlinx.coroutines.flow.Flow

import kotlinx.coroutines.flow.map

import java.time.LocalDate

import java.time.Zoneld

class LoadStepBatchesUseCase(
dispatchers: AppDispatchers,
stepRepository: StepRepository,

) : SideEffectUseCase<DashboardAction, DashboardState, DashboardAction.Load>(
dispatchers = dispatchers

) {

private val localDate = LocalDate.now()

private val startOfDay =

localDate.atStartOfDay() .atZone(Zoneld.systemDefault()).tolnstant() .toEpochMilli

O
private val endOfDay =

localDate.atEndOfDay() .atZone(Zoneld.systemDefault()).tolnstant() .toEpochMilli()

override val sideEffectFlow: Flow<DashboardAction> =
stepRepository. loadStepBatches(
startTime = startOfDay,
endTime = endOfDay
) -map(DashboardAction: :Loaded)

override suspend fun invoke(
action: DashboardAction.Load,
state: DashboardState,

): DashboardAction {
return DashboardAction.None

override fun canHandle(action: DashboardAction): Boolean {
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return action is DashboardAction.Load && action.isLoading

}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard.usecase

import com.zhiro.jetstep.core.common.coroutines.AppDispatchers

import com.zhiro.jetstep.core.ui.base.mvi.UseCase

import com.zhiro.jetstep.domain.repository.StepRepository

import

com.zhiro. jetstep.feature.dashboard.presentation.dashboard.DashboardAction
import com.zhiro.jetstep.feature._dashboard.presentation.dashboard.DashboardState

class SaveStepBatchManual lyUseCase(
dispatchers: AppDispatchers,
private val stepRepository: StepRepository,
) : UseCase<DashboardAction, DashboardState, DashboardAction.SaveStepsManual ly>(
dispatchers = dispatchers
) {
override suspend fun invoke(
action: DashboardAction.SaveStepsManually,
state: DashboardState,
): DashboardAction {
stepRepository.saveStepBatch(stepBatch = action.stepBatch)
return DashboardAction.None

}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard

import com.zhiro. jetstep.core.ui.base.mvi.MviAction
import com.zhiro. jetstep.domain.model.StepBatch

sealed class DashboardAction : MviAction<DashboardState> {
data object None : DashboardAction()
data class Load(val isLoading: Boolean) : DashboardAction() {

override fun accept(state: DashboardState): DashboardState {
return state.copy(isLoading = isLoading)
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data class SaveStepsManually(val stepBatch: StepBatch) : DashboardAction() {
override fun accept(state: DashboardState): DashboardState {
return state.copy(isLoading = true)

data class Loaded(val stepBatches: List<StepBatch>) : DashboardAction() {
override fun accept(state: DashboardState): DashboardState {
return state.copy(

steps = stepBatches,
isLoading = false

}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard

import androidx.navigation.NavGraphBuilder
import androidx.navigation.compose.composable

import com.zhiro.jetstep.core.navigation.routes.ScreenRoute
fun NavGraphBuilder.dashboardGraph() {

composable<ScreenRoute.Dashboard> {
DashboardScreen()

}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard
import com.zhiro.jetstep.core.ui.base.mvi.Reducer
internal class DashboardReducer : Reducer<DashboardAction, DashboardState> {
override val initialState = DashboardState(
isLoading = false,

steps = listOf(Q)

}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard

import androidx.compose.foundation. layout.Column
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import androidx.compose.foundation.layout.fillMaxSize

import androidx.compose.foundation. layout.fillMaxWidth

import androidx.compose.foundation. layout.padding

import androidx.compose.foundation.layout.systemBarsPadding

import androidx.compose.material.icons.lcons

import androidx.compose.material.icons.outlined.Edit

import androidx.compose.material3.FloatingActionButton

import androidx.compose.material3.lcon

import androidx.compose.material3.Scaffold

import androidx.compose.material3.Text

import androidx.compose.runtime.Composable

import androidx.compose.runtime.getValue

import androidx.compose.runtime.mutableStateOf

import androidx.compose.runtime.remember

import androidx.compose.runtime.setValue

import androidx.compose.ui.Alignment

import androidx.compose.ui.Modifier

import androidx.compose.ui.graphics.Color

import androidx.compose.ui.text.font.FontWeight

import androidx.compose.ui.tooling.preview.Preview

import androidx.compose.ui.unit.dp

import androidx.compose.ui.unit.sp

import androidx.lifecycle.compose.collectAsStateWithLifecycle
import
com.zhiro.jetstep.feature._.dashboard.presentation.dashboard.components.AddStepsMo
dal

import

com.zhiro. jetstep.feature.dashboard.presentation.dashboard.components.PieChart
import com.zhiro.jetstep.feature.locomotionclassifier.secondsValue
import org.koin.androidx.compose.koinViewModel

@Preview

@Composable

internal fun DashboardScreen(viewModel: DashboardViewModel = koinViewModel()) {
val state by viewModel.state.collectAsStateWithLifecycle()
var showAddNewStepsModal by remember { mutableStateOf(false) }

Scaffold(
floatingActionButton = {
FloatingActionButton(
onClick = {
showAddNewStepsModal = true
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3.

) {

Icon(lcons.Outlined.Edit, "add steps manually')

}
) { padding ->

it (showAddNewStepsModal) {

AddStepsModal (
onDismiss = {
showAddNewStepsModal = false
3,
onSave = { stepBatch ->
viewModel .saveManual ly(stepBatch)
showAddNewStepsModal = false

Column(
modifier = Modifier
-FillMaxSize()
-padding(padding),
horizontalAlignment = Alignment.CenterHorizontally
) {
PieChart(
modifier = Modifier
-systemBarsPadding()
-padding(top = 32.dp)
-FillMaxWidth(Q),
data = state.steps

)

Text(
text = secondsValue.value_toString(),
fontWeight = FontWeight_Medium,
fontSize = 32.sp,
color = Color.Black

)
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}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard

import com.zhiro.jetstep.domain.model.StepBatch

data class DashboardState(
val isLoading: Boolean,
val steps: List<StepBatch>
)

package com.zhiro.jetstep.feature.dashboard.presentation.dashboard

import com.zhiro.jetstep.core.ui.base.mvi.StateMapper
import com.zhiro. jetstep.domain.model.StepBatch

internal data class DashboardUiState(
val isLoading: Boolean,
val steps: List<StepBatch>

) {
companion object {
fun stateMapper(): StateMapper<DashboardState, DashboardUiState> {
return StateMapper { state ->
DashboardUiState(
isLoading = state.islLoading,
steps = state.steps,
)
¥
¥
¥
}

package com.zhiro. jetstep.feature.dashboard.presentation.dashboard

import com.zhiro.jetstep.core.common.coroutines.ModelCoroutineScope

import com.zhiro.jetstep.core.ui.base.mvi.BaseViewModel

import com.zhiro.jetstep.domain.model.StepBatch

import

com.zhiro. jetstep. feature.dashboard.presentation.dashboard.usecase.LoadStepBatch
esUseCase
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import

com.zhiro. jetstep.feature.dashboard.presentation.dashboard.usecase.SaveStepBatch
Manual lyUseCase

import kotlinx.coroutines.ExperimentalCoroutinesApi

import kotlinx.coroutines.FlowPreview

@optin(FlowPreview: :class, ExperimentalCoroutinesApi::class)
internal class DashboardViewModel (
coroutineScope: ModelCoroutineScope,
loadStepBatchesUseCase: LoadStepBatchesUseCase,
saveStepBatchManual lyUseCase: SaveStepBatchManual lyUseCase
) : BaseViewModel<DashboardAction, DashboardState, DashboardUiState>(
reducer = DashboardReducer(),
stateMapper = DashboardUiState.stateMapper(),
coroutineScope = coroutineScope,
initialAction = DashboardAction.None,
useCase = setOf(
loadStepBatchesUseCase,
saveStepBatchManual lyUseCase

)
) {
init {
startLoading()
}

private fun startLoading() {
action(DashboardAction.Load(isLoading = true))

fun saveManually(stepBatch: StepBatch) {
action(DashboardAction.SaveStepsManual ly(stepBatch = stepBatch))

}

<vector xmlns:android="http://schemas.android.com/apk/res/android"

android:width=""24dp"

android:height="24dp"

android:viewportWidth="960"

android:viewportHeight=""960"
android:tint="?attr/colorControlNormal">

<path
android:fillColor="@android:color/white"
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android:pathData="M200,880Q167,880 143.5,856.5Q0120,833
120,800L120,240Q120,207 143.5,183.5Q167,160 200,160L240,160L240,120Q240,103
251.5,91.50Q263,80 280,80Q0297,80 308.5,91.5Q320,103
320,120L320,160L640,160L640,120Q0640,103 651.5,91.5Q0663,80 680,80Q697,80
708.5,91.5Q720,103 720,120L720,160L760,160Q793,160 816.5,183.5Q840,207
840,240L840,8000840,833 816.5,856.5Q0793,880

760,880L200,880zM200,800L760,800Q760,800 760,800Q760,800

760,800L760,400L200,400L200,800Q200,800

451.5,548.
508.5,491.
291.5,548.
348.5,491.
611.5,548.
668.5,491.
451.5,708.
508.5,651.
291.5,708.
348.5,651.
611.5,708.
668.5,651.
</vector>

<vector xmlns:android="http://schemas.android.

5Q440,537
50520,503
5Q280,537
5Q360,503
5Q600,537
50680, 503
50440, 697
50520, 663
5Q280,697
5Q360,663
50600, 697
50680, 663

440,5200Q440,503
520,5200520,537
280,5200280,503
360,520Q360,537
600,520Q600,503
680,5200680,537
440,680Q440,663
520,6800520,697
280,680Q280,663
360,680Q360,697
600,6800600, 663
680,6800680,697

android:width="24dp"
android:height="24dp"
android:viewportWidth=""960"
android:viewportHeight="960"

451

508.
291.
348.
611.
668.
451.
508.
291.
348.
611.
668.

200,800Q200, 800

-5,491

android:tint="?attr/colorControlNormal">

<path

5,548.
5,491.
5,548.
5,491.
5,548.
5,651.
5,708.
5,651.
5,708.
5,651.
5,708.

.5Q463,480
5Q497,560
5Q303,480
5Q337,560
5Q0623,480
50657 ,560
5Q463,640
5Q497,720
5Q303,640
5Q337,720
50623, 640
5Q657,720

android:FfillColor="@android:color/white"

android:pathData="M200,880Q167,880 143.5,856.5Q120,833
120,800L120,240Q120,207 143.5,183.5Q167,160 200,160L240,160L240,120Q240,103
251.5,91.5Q263,80 280,80Q0297,80 308.5,91.5Q320,103
320,120L320,160L640,160L640,1200640,103 651.5,91.5Q663,80 680,800697,80
708.5,91.5Q720,103 720,120L720,160L760,160Q793,160 816.5,183.5Q840,207
840,240L840,8000840,833 816.5,856.5Q793,880

760,880L200,880zM200,800L760,800Q760,800 760,800Q760,800

760,800L760,400L200,400L200,800Q200,800 200,800Q200,800
451.5,548.5Q440,537 440,520Q440,503 451.5,491.5Q463,480
508.5,491.50Q520,503 520,520Q520,537 508.5,548.5Q497,560
291.5,548.50Q280,537 280,520Q280,503 291.5,491.5Q303,480
348.5,491.5Q360,503 360,520Q0360,537 348.5,548.5Q337,560
611.5,548.5Q600,537 600,520Q0600,503 611.5,491.5Q0623,480

200,800zM480,560Q463,560
480,4800Q497,480
480,560ZM320,560Q303,560
320,480Q337,480
320,560ZM640,560Q623,560
640,480Q657,480
640,5602M480,720Q463,720
480,6400Q497,640
480,720ZM320,720Q303,720
320,640Q337,640
320,720ZM640,720Q623,720
640,6400657,640
640,7202"/>

com/apk/res/android"

200,800zM480,560Q463,560
480,480Q497,480
480,560ZM320,560Q303,560
320,480Q337,480
320,5602M640,560Q623,560
640,480Q657,480
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668.5,491.50680,503 680,5200Q0680,537 668.5,548.50657,560 640,560ZM480,720Q463,720

451.5,708.5Q440,697 440,680Q440,663 451.5,651.5Q463,640 480,640Q497,640
508.5,651.5Q520,663 520,6800Q520,697 508.5,708.5Q497,720 480,720ZM320,720Q303,720
291.5,708.5Q280,697 280,6800280,663 291.5,651.5Q0303,640 320,640Q0337,640
348.5,651.5Q0360,663 360,6800360,697 348.5,708.5Q337,720 320,720ZM640,720Q623,720
611.5,708.5Q600,697 600,680Q600,663 611.5,651.50623,640 640,6400657,640
668.5,651.5Q0680,663 680,680Q0680,697 668.5,708.5Q657,720 640,720Z2"/>

</vector>

<?xml version="1.0" encoding="utf-8"7>

<resources>
<string name="ok">Ox</string>
<string name="cancel">CkacyBaTu</string>
<string name="pick start time hint">BmbepiTer uac nouarky</string>
<string name="pick finish time hint">Bubepire uwac ¢irimy</string>
<string name="enter_steps hint">Beenirs kpoxmu</string>
<string name="track">36eperTu</string>

</resources>

<?xml version="1.0" encoding="utf-8"7>

<manifest></manifest>

plugins {
alias(libs_plugins.jetstep.android.feature)
alias(libs.plugins. jetstep.koin)

¥
android {

namespace = '‘com.zhiro. jetstep.feature.dashboard"
3

dependencies {
implementation(projects.core.common)
implementation(libs.onnxruntime.android)

}

package com.zhiro. jetstep.feature.locomotionclassifier.di.module

import com.zhiro.jetstep.feature.locomotionclassifier.LocomotionClassifier
import com.zhiro.jetstep.feature.locomotionclassifier.LocomotionClassifierimpl
import com.zhiro.jetstep.feature.locomotionclassifier.LocomotionHelper

import com.zhiro.jetstep.feature.llocomotionclassifier.LocomotionHelperimpl
import org.koin.core.definition_BeanDefinition

import org.koin.core.module.dsl_bind
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import org.koin.core.module.dsl_factoryOf
import org.koin.core.module.dsl.singleOf
import org.koin.dsl.module

val featurelLocomotionHelperModule
get() = module {
singleOf(::LocomotionHelperimpl, BeanDefinition<LocomotionHelper>::bind)
factoryOf(::LocomotionClassifierlmpl,
BeanDefinition<LocomotionClassifier>::bind)

}

package com.zhiro. jetstep.feature.locomotionclassifier._model._stepl.record

internal data class TimestampAccelerometerRecord(
val x: Float,
val y: Float,
val z: Float,
val collectedAtMillis: Long,
) {

companion object {

fun create(x: Float, y: Float, z: Float) = TimestampAccelerometerRecord(

X = X,
Yy =Y,
z =2z,

collectedAtMillis = System.currentTimeMillis(Q)

)
fun create(x: Float, y: Float, z: Float, collectedAtMillis: Long = O,

pace: String) TimestampAccelerometerRecord(

X = X,
Yy =Y,
z =2z,

collectedAtMillis = collectedAtMillis

}

package com.zhiro.jetstep.feature.locomotionclassifier._.model.stepl.record

internal data class TimestampStepRecord(
val aggregatedStepsCount: Long,
val collectedAtMillis: Long

)
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companion object {

fun create(aggregatedStepsCount: Long) = TimestampStepRecord(
aggregatedStepsCount = aggregatedStepsCount,
collectedAtMillis = System.currentTimeMillis()

}

package com.zhiro. jetstep.feature.locomotionclassifier.model.step2

data class AccelerometerMagnitude(
val collectedAtMillis: Long,
val magnitude: Float

)

package com.zhiro.jetstep.feature.locomotionclassifier.model.step2

import

com.zhiro. jetstep.Ffeature.locomotionclassifier.model._stepl.record.TimestampAccel
erometerRecord

import

com.zhiro. jetstep.feature.locomotionclassifier.model.stepl.record.TimestampStepR
ecord

import

com.zhiro. jetstep.feature.locomotionclassifier.model .step4.ValleyAndPeakRelation
import com.zhiro. jetstep.feature.locomotionclassifier.model.step5.StepFeature
import

com.zhiro. jetstep.feature.locomotionclassifier._utils.algorithms.findLocalPeaksAn
dvalleysFilter

import

com.zhiro. jetstep.feature.locomotionclassifier.utils.algorithms. findPeakSimple
import
com.zhiro.jetstep.feature.locomotionclassifier_utils_algorithms.findRelatedPeaks
AndValleysFilter

import
com.zhiro.jetstep.feature.locomotionclassifier.utils_algorithms.mapLowPassFilter
import

com.zhiro. jetstep.feature.locomotionclassifier._utils_algorithms.toFeatures
import com.zhiro.jetstep.feature.locomotionclassifier._utils.printDuration

import com.zhiro.jetstep.feature.locomotionclassifier._utils.sumOf

import kotlin_math_sqrt
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internal data class StepsDetails(
val stepsAmount: Long,
val accelerometerRecords: List<TimestampAccelerometerRecord>,

)

// Step 1
private val accelerometerMagnitudeRecords: List<AccelerometerMagnitude>
get() {
return printDuration {
val rmags = accelerometerRecords.map { accelerometerRecord ->
AccelerometerMagnitude(
collectedAtMillis =
accelerometerRecord.collectedAtMillis,
magnitude = sqrt(
accelerometerRecord.x * accelerometerRecord.x +
accelerometerRecord.y * accelerometerRecord.y +
accelerometerRecord.z * accelerometerRecord.z

val gravity = rmags.sumOf(AccelerometerMagnitude::magnitude) /
rmags.size
rmags.-map { rmag ->
rmag.copy(magnitude = rmag.magnitude - gravity)
}.mapLowPassFilter(alpha = LOW_PASS_FILTER_ALPHA)

// Step 2
private val accelerometerMagnitudePeaksAndValleysRecords:
List<AccelerometerMagnitude> get() {
return printDuration {
val accelerometerMagnitudeRecords =
accelerometerMagnitudeRecords

val peaks =

accelerometerMagnitudeRecords. findPeakSimple(threshold UPPER_THRESHOLD)
val valleys =

accelerometerMagnitudeRecords. findPeakSimple(threshold = LOWER_THRESHOLD,

reversed = true)

(peaks +
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valleys) .sortedBy(AccelerometerMagnitude: :collectedAtMillis) .also {
printIn(accelerometerMagnitudePeaksAndVal leysRecords size:

${it.size}")

// Step 3
private val accelerometerMagnitudelLocalPeaksAndValleysRecords:

List<AccelerometerMagnitude> get() {
return printDuration {

accelerometerMagnitudePeaksAndVal leysRecords. findLocalPeaksAndValleysFilter(
intervalDurationWindow = LOCAL_INTERVAL_DURATION_WINDOW

)-also {
printIn('accelerometerMagnitudeLocalPeaksAndVal leysRecords
size: ${it.size}")
}

// Step 4
private val valleyPeakRelationRecords: List<ValleyAndPeakRelation> get() {

return printDuration {

accelerometerMagnitudeLocalPeaksAndVal leysRecords. findRelatedPeaksAndValleysFilt

er(
intervalDurationWindow = STEP_WINDOW_DURATION,
valleyPeakDurationWindow = VALLEY_PEAK_DURATION_WINDOW,

lowerThreshold = LOWER_THRESHOLD,

upperThreshold = UPPER_THRESHOLD
).also {
printIn("valleyPeakRelationRecords size: ${it.size}")
}
}
}
// Step 5

val stepFeatures: List<StepFeature> get() {
return printDuration {
val leyPeakRelationRecords.toFeatures(error =

STEP_INTERVAL_ERROR) .also {
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printIn("'stepFeatures size: ${it.size}")

companion object {

private
private
private
private
private
private
private

const
const
const
const
const
const
const

fun create(

val
val
val
val
val
val

val

STEP_WINDOW_DURATION = 500L

VALLEY_ PEAK_DURATION_WINDOW = 500L
LOCAL_INTERVAL_DURATION_WINDOW = 300L
STEP_INTERVAL_ERROR = 100L
UPPER_THRESHOLD = 5f

LOWER_THRESHOLD = -2f
LOW_PASS_FILTER_ALPHA = 0.9f

timestampStepRecords: List<TimestampStepRecord>,

timestampAccelerometerRecords: List<TimestampAccelerometerRecord>,

) = printDuration {

StepsDetails(

stepsAmount = run {

val last = timestampStepRecords. lastOrNull ()

val first = timestampStepRecords.FfirstOrNull()

last?.aggregatedStepsCount?._minus(first?.aggregatedStepsCount ?: 0OL) ?: OL

}

}

accelerometerRecords = timestampAccelerometerRecords

package com.zhiro.jetstep.feature.locomotionclassifier._model.step4

import

com.zhiro. jetstep.Ffeature.locomotionclassifier._model._step2._AccelerometerMagnitud

e

import kotlin_math_abs

data class ValleyAndPeakRelation(

val peak: AccelerometerMagnitude,



) {

}
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val valley: AccelerometerMagnitude,

val duration: Long

companion object {

fun create(

peak: AccelerometerMagnitude,
valley: AccelerometerMagnitude,

) = ValleyAndPeakRelation(

peak = peak,
valley = valley,
duration = abs(peak.collectedAtMillis - valley.collectedAtMillis)

package com.zhiro. jetstep.feature.locomotionclassifier._model.step5

import

com.zhiro. jetstep.feature.locomotionclassifier.model .step4.ValleyAndPeakRelation

data class StepFeature(

)

val
val
val

val

magnitude: Float,
peakVvalleylntervalDuration: Long,
currentPreviousPeaklIntervalDuration: Long,
timestamp: Long

companion object {

fun create(

prevVal leyAndPeakRelation: ValleyAndPeakRelation,
currentValleyAndPeakRelation: ValleyAndPeakRelation,

StepFeature(

magnitude = currentValleyAndPeakRelation._peak.magnitude,
peakValleylntervalDuration = currentValleyAndPeakRelation.duration,

currentPreviousPeaklntervalDuration =

currentValleyAndPeakRelation.peak.collectedAtMillis -

prevVal leyAndPeakRelation.peak.collectedAtMillis,
timestamp = currentValleyAndPeakRelation.peak.collectedAtMillis
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fun List<StepFeature>.toFloatArray() = map { stepFeature ->
listOf(
stepFeature.currentPreviousPeaklntervalDuration.toFloat(),
stepFeature.peakValleylntervalDuration.toFloat(),
stepFeature.magnitude

)
}.Fflatten() .toFloatArray()

package com.zhiro. jetstep.feature.locomotionclassifier.model

import com.zhiro.jetstep.feature.locomotionclassifier.model.step2.StepsDetails

data class ClassifiedSteps(
val steps: Long,
val typeld: Long,
val startTime: Long,
val endTime: Long,

) {

companion object {

internal fun create(stepsDetails: StepsDetails, typeld: Long) =
ClassifiedSteps(
typeld = typeld,
steps = stepsDetails.stepsAmount,
startTime =
stepsDetails.accelerometerRecords.first().collectedAtMillis,
endTime = stepsDetails.accelerometerRecords. last().collectedAtMillis

}

package com.zhiro. jetstep.feature.locomotionclassifier.utils.algorithms

import
com.zhiro.jetstep.feature.locomotionclassifier._model.step2.AccelerometerMagnitud

e

fun List<AccelerometerMagnitude>.findLocalPeaksAndValleysFilter(
intervalDurationWindow: Long

): List<AccelerometerMagnitude> {



195
if (isEmpty()) return emptyList()

val startTimestamp = First().collectedAtMillis
val endTimestamp = last().collectedAtMillis
val localPeaksAndValleys = mutablelListOf<AccelerometerMagnitude>()

var localEndTimestamp = startTimestamp

while (startTimestamp <= endTimestamp) {
val localStartTimestamp = localEndTimestamp + 1
localEndTimestamp = localStartTimestamp + intervalDurationWindow

val local = filter { mag ->
mag.collectedAtMillis in localStartTimestamp..localEndTimestamp

iT (local.isEmpty(Q)) {
val nextLocalStartTimestamp = FirstOrNull { mag ->
localEndTimestamp < mag.collectedAtMillis
}?.collectedAtMillis
if (nextLocalStartTimestamp == null) {

break
} else {
localEndTimestamp = nextLocalStartTimestamp
¥
} else {

val localMin = local._minBy(AccelerometerMagnitude: :magnitude)

val localMax local _.maxBy(AccelerometerMagnitude: :magnitude)

if (localMin.collectedAtMillis < localMax.collectedAtMillis) {
localPeaksAndVal leys._add(localMin)
localPeaksAndVal leys._add(localMax)

} else {
localPeaksAndVal leys.add(localMax)

localPeaksAndValleys.add(localMin)

}

return localPeaksAndVvalleys

}

package com.zhiro.jetstep.feature.locomotionclassifier._utils.algorithms

import
com.zhiro. jetstep.Ffeature.locomotionclassifier._model._step2._AccelerometerMagnitud
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import java.util._stream.IntStream.range

fun List<AccelerometerMagnitude>._findPeakSimple(

threshold: Float,
reversed: Boolean = false,

): List<AccelerometerMagnitude> {

}

val filteredvalues = mutableListOf<AccelerometerMagnitude>()

val coef = if (reversed) -1 else 1

@Suppress(*"NAME_SHADOWING'™)
val threshold = threshold * coef

for (index in range(0, size)) {
val prev = (getOrNull(index - 1)?.magnitude ?: Float.MIN_VALUE) * coef
val current = get(index).magnitude * coef
val next = (getOrNull(index + 1)?.magnitude ?: Float.MIN_VALUE) * coef

when {
prev > current && current < next && current <= threshold -> {
FilteredValues.add(get(index))

else -> continue

return filteredValues

package com.zhiro.jetstep.feature.locomotionclassifier.utils.algorithms

import
com.zhiro. jetstep.feature.locomotionclassifier._model._step2._AccelerometerMagnitud

e

import
com.zhiro. jetstep.Ffeature.locomotionclassifier._model.step4._ValleyAndPeakRelation

fun List<AccelerometerMagnitude>_findRelatedPeaksAndValleysFilter(

intervalDurationWindow: Long,
val leyPeakDurationWindow: Long,
lowerThreshold: Float,
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upperThreshold: Float,
): List<ValleyAndPeakRelation> {
it (isEmpty()) return emptyList()
val startTimestamp = First().collectedAtMillis
val endTimestamp = last().collectedAtMillis
val valleyAndPeakRelations = mutableListOf<ValleyAndPeakRelation>()

var localEndTimestamp = startTimestamp

while (startTimestamp <= endTimestamp) {
val localStartTimestamp = localEndTimestamp + 1
localEndTimestamp = localStartTimestamp + intervalDurationWindow

val localvalleys = filter { mag ->
mag.collectedAtMillis in localStartTimestamp..localEndTimestamp &&

mag.magnitude <= lowerThreshold
}
val localMin =
localValleys.minByOrNull (AccelerometerMagnitude: :magnitude)

iT (localMin == null) {
val nextLocalStartTimestamp = FirstOrNull { mag ->
localEndTimestamp < mag.collectedAtMillis
}?.collectedAtMillis
if (nextLocalStartTimestamp == null) {

break

} else {

localEndTimestamp = nextLocalStartTimestamp

continue

val localPeaks = filter { mag ->
mag.collectedAtMillis in (
localMin.collectedAtMillis + 1._.localMin.collectedAtMillis +
val leyPeakDurationWindow
) && mag.magnitude >= upperThreshold
}

val localMax = localPeaks.maxByOrNull(AccelerometerMagnitude: :magnitude)

if (localMax !'= null) {
val valleyAndPeakRelation = ValleyAndPeakRelation.create(

peak = localMax,
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valley = localMin

)
val leyAndPeakRelations.add(val leyAndPeakRelation)

}

return valleyAndPeakRelations

}

package com.zhiro. jetstep.feature.locomotionclassifier.utils.algorithms

import
com.zhiro. jetstep.feature.locomotionclassifier._.model.step2.AccelerometerMagnitud
e

fun List<AccelerometerMagnitude>_mapLowPassFilter(alpha: Float):
List<AccelerometerMagnitude> {
return maplndexed { index, accelerometerMagnitude ->
if (index == 0) {
accelerometerMagnitude
} else {
accelerometerMagnitude.copy(
magnitude = (alpha * get(index - 1).magnitude) + (1 - alpha) *
accelerometerMagnitude.magnitude

)

}

package com.zhiro.jetstep.feature.locomotionclassifier._utils.algorithms

fun <T, K : Number> List<T>.mode(keySelector: (T) -> K) =
groupingBy(keySelector) .eachCount() .maxByOrNull (Map.Entry<K,
Int>::value)?._key

fun <T, K : Number> List<T>.valueCounts(keySelector: (T) -> K) =
groupingBy(keySelector) .eachCount()

package com.zhiro.jetstep.feature.locomotionclassifier.utils.algorithms

import

com.zhiro. jetstep.Ffeature.locomotionclassifier._model.step4._ValleyAndPeakRelation
import com.zhiro.jetstep.feature.locomotionclassifier.model.step5.StepFeature
import com.zhiro.jetstep.feature.locomotionclassifier.utils.round
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import java.util_stream.IntStream.range

fun List<ValleyAndPeakRelation>.toFeatures(error: Long): List<StepFeature> {
val stepFeatures = mutablelListOf<StepFeature>()
// creating features
for (index in range(0, size)) {
val prev = getOrNull(index - 1)
val current = get(index)
ifT (prev != null && current.peak.collectedAtMillis -
prev.peak.collectedAtMillis > 0) {
stepFeatures.add(
StepFeature.create(
prevvVal leyAndPeakRelation = prev,
currentValleyAndPeakRelation = current

// finding step interval duration mode

val peakslintervalDurationMode = stepFeatures.mode { stepFeature ->
stepFeature.currentPreviousPeaklntervalDuration.round(2)

} ?: Long.MIN_VALUE

// Tiltering features
val filteredStepFeatures = stepFeatures.filter { stepFeature ->
stepFeature.currentPreviousPeaklntervalDuration >=
peaksintervalDurationMode - error &&
stepFeature.currentPreviousPeaklntervalDuration <=

peakslntervalDurationMode + error

}

return filteredStepFeatures

}

package com.zhiro. jetstep.feature.locomotionclassifier.utils

internal inline fun <T> Iterable<T>.sumOf(selector: (T) -> Float): Float {
var sum = OF
for (element in this) {
sum += selector(element)
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return sum

}

package com.zhiro. jetstep.feature.locomotionclassifier.utils

import kotlin.math.abs

fun Long.round(decimals: Int): Long {
var multiplier = 1.0
repeat(abs(decimals)) { multiplier *= 10 }

return (kotlin.math.round(this /7 multiplier) * multiplier).toLong()
}

package com.zhiro.jetstep.feature.locomotionclassifier.utils

internal inline fun <R> printDuration(tag: String = "TAG!!I!I" block: () -> R): R
{

val startTime = System.currentTimeMillis(Q

val blockResult = block.invoke()

val endTime = System.currentTimeMillis()

printIn(**$tag duration: ${endTime - startTime}'")

return blockResult

}

package com.zhiro.jetstep.feature.locomotionclassifier

import ai.onnxruntime.OnnxTensor

import ai.onnxruntime.OrtEnvironment

import ai.onnxruntime.OrtSession

import android.content.Context

import com.zhiro.jetstep.feature.dashboard.R

import com.zhiro.jetstep.feature.locomotionclassifier.model.ClassifiedSteps
import com.zhiro.jetstep.feature.locomotionclassifier.model.step2.StepsDetails
import com.zhiro. jetstep.feature.locomotionclassifier.model.step5.toFloatArray

import java.nio.FloatBuffer

internal interface LocomotionClassifier {

fun predict(stepsDetails: StepsDetails): ClassifiedSteps?

internal class LocomotionClassifierImpl(private val applicationContext: Context,
) : LocomotionClassifier {
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override fun predict(stepsDetails: StepsDetails): ClassifiedSteps? {
iT (stepsDetails.stepsAmount < 5) return null
val inputs = stepsDetails.stepFeatures.toFloatArray()
ifT (inputs.isEmpty()) return null

val ortEnvironment = OrtEnvironment.getEnvironment()
val ortSessionScaler = createORTSessionScaler(ortEnvironment)
val outputScaler = runScaler(inputs, ortSessionScaler, ortEnvironment)

val inputClassifier =
outputScaler.toList().map(FloatArray: :toList).flatten().toFloatArray()
val ortSessionClassifier = createORTSessionClassifier(ortEnvironment)
val output = runPrediction(inputClassifier, ortSessionClassifier,
ortEnvironment)
-toList()
-.groupingBy { it }
-eachCount()
-maxByOrNull (Map-Entry<Long, Int>::value)
?.key

return if (output = null) {
ClassifiedSteps.create(
stepsDetails = stepsDetails,
typeld = output
)
} else {
null

// Make predictions with given inputs
private fun runPrediction(
input: FloatArray,
ortSession: OrtSession,
ortEnvironment: OrtEnvironment,
): LongArray {
// Get the name of the input node
val inputName = ortSession.inputNames?.iterator()?.next()
// Make a FloatBuffer of the inputs
val floatBufferlnputs = FloatBuffer.wrap(input)
val featureArraysCount = input.size / FEATURES_ COUNT
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val inputTensor = OnnxTensor.createTensor(
ortEnvironment,
FfloatBufferinputs,
longArrayOf(featureArraysCount, FEATURES_COUNT)
)
// Run the model
val results = ortSession.run(mapOf(inputName to inputTensor))
// Fetch and return the results
return results[0].value as LongArray

// Make predictions with given inputs
private fun runScaler(
input: FloatArray,
ortSession: OrtSession,
ortEnvironment: OrtEnvironment,
): Array<FloatArray> {
// Get the name of the input node
val inputName = ortSession.inputNames?.iterator()?.next()
// Make a FloatBuffer of the inputs
val floatBufferlnputs = FloatBuffer._.wrap(input)
val featureArraysCount = input.size / FEATURES_COUNT

val inputTensor = OnnxTensor.createTensor(
ortEnvironment,
FfloatBufferlnputs,
longArrayOf(featureArraysCount, FEATURES_COUNT)
)
// Run the model
val results = ortSession.run(mapOf(inputName to inputTensor))
// Fetch and return the results
return results[0].value as Array<FloatArray>

// Create an OrtSession
private fun createORTSessionClassifier(ortEnvironment: OrtEnvironment):
OrtSession {
val modelBytes =

applicationContext.resources.openRawResource(R.raw.sklearn_model) .readBytes()

return ortEnvironment.createSession(modelBytes)
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private fun createORTSessionScaler(ortEnvironment: OrtEnvironment):

OrtSession {

val modelBytes =

applicationContext.resources.openRawResource(R.raw.sklearn_scaler).readBytes()

return ortEnvironment.createSession(modelBytes)

companion object {

}

const val FEATURES_COUNT = 3L

package com.zhiro.jetstep.feature.locomotionclassifier

import
import
import
import

androidx.compose.runtime._mutableStateOf
com.zhiro. jetstep.core.common.coroutines.ModelCoroutineScope
com.zhiro. jetstep.feature.locomotionclassifier.model .ClassifiedSteps

com.zhiro. jetstep.feature.locomotionclassifier.model._stepl.record.TimestampAccel

erometerRecord

import

com.zhiro. jetstep.feature.locomotionclassifier.model.stepl.record.TimestampStepR

ecord

import
import
import
import
import
import
import

com.zhiro. jetstep.feature. locomotionclassifier._.model _step2._StepsDetails
kotlinx.coroutines.flow.MutableSharedFlow
kotlinx.coroutines.flow.SharedFlow

kotlinx.coroutines. launch

kotlinx.coroutines.sync.Mutex

kotlinx.coroutines.sync.withLock

kotlin.time_Duration.Companion.seconds

var secondsValue = mutableStateOf(

oL

interface LocomotionHelper {

val lastClassifiedStepsFlow: SharedFlow<ClassifiedSteps>

fun feedSteps(aggregatedStepsCount: Long)
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fun feedAccelerometer(x: Float, y: Float, z: Float)

internal class LocomotionHelperimpl(
private val coroutineScope: ModelCoroutineScope,
private val locomotionClassifier: LocomotionClassifier
) : LocomotionHelper {

override val lastClassifiedStepsFlow = MutableSharedFlow<ClassifiedSteps>()

private val timestampStepRecords = mutablelListOf<TimestampStepRecord>()

private val timestampAccelerometerRecords =
mutableListOf<TimestampAccelerometerRecord>()

private var lastTimeAggregatedAtMillis = System.currentTimeMillis()

private val mutex = Mutex()

override fun feedSteps(aggregatedStepsCount: Long) {
// assign time to a record and save
coroutineScope.launch {
val timestampStep =
TimestampStepRecord.create(aggregatedStepsCount =
aggregatedStepsCount)
mutex.withLock(this) {
timestampStepRecords.add(timestampStep)

}
startAggregationlfRequired()

override fun feedAccelerometer(x: Float, y: Float, z: Float) {
// assign time to a record and save
coroutineScope. launch {
val timestampAccelerometerRecord =
TimestampAccelerometerRecord.create(X = X, y =y, z = 2)
mutex.withLock(this) {
timestampAccelerometerRecords.add(timestampAccelerometerRecord)

}
startAggregationlfRequired()

/**
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* starts aggregation every [AGGREGATION_COOLDOWN]

*/
private suspend fun startAggregationlfRequired() {
secondsValue.value = (System.currentTimeMillis(Q) -
lastTimeAggregatedAtMillis) / 1000
iT (System.currentTimeMillis() - lastTimeAggregatedAtMillis >
AGGREGATION_COOLDOWN. inWholeMilliseconds) {

// start aggregation
var tempTimestampStepRecords: List<TimestampStepRecord>
var tempTimestampAccelerometerRecords:
List<TimestampAccelerometerRecord>
mutex.withLock {
tempTimestampAccelerometerRecords =
timestampAccelerometerRecords.toList()
tempTimestampStepRecords = timestampStepRecords.toList()
timestampAccelerometerRecords.clear()
timestampStepRecords.clear()
// update lastTimeAggregatedAtMillis and release the lock
lastTimeAggregatedAtMillis = System.currentTimeMillis()

val stepsDetails = StepsDetails.create(
timestampStepRecords = tempTimestampStepRecords,
timestampAccelerometerRecords =

tempTimestampAccelerometerRecords

)

val classifiedStep = locomotionClassifier.predict(stepsDetails =
stepsDetails)
iT (classifiedStep != null) {
lastClassifiedStepsFlow.emit(classifiedStep)

companion object {
private val AGGREGATION_COOLDOWN = 60.seconds
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MiHicTepCcTBO OCBITU i HayKM YKpaiHW
HauioHanbHWI yHiBepcuTeT «3anopi3bka nositexHika»

«JlocnigpKkeHHs MeToAiB Ta po3pobaeHHs 3aCobiB BU3HAYEHHS pyXy ANs
MOBIiNbHMX 3aCTOCYBaHb.
Research of Methods and Development of Motion Detection Tools for Mobile Applications»

BukoHas:
CT. rp. KHT-219 2 €rop >KI/1P/.
KepiBHMK:
npodecop, KTH. (" Tanuwa TABYHLUVK )
Pucynok b.1 — Crnaiin 1
. ’
AKTYaNnbHICTb, MeTa pob0oTU, O6'EKT Ta
npegmeT AOCifKEHHS
MeTa po6oTu nonaraey O6’eKT fOCNiAKEeHHA - MpepmeT gocnigKeHHs -
BifCTEXEeHHI Qi3nUHOT 3aC0o6U BU3HAYEHHS PyXy. AOCNIPKEHHA METOAIB Ta
aKTWBHOCTI KOPUCTYBa4a B po3pobneHdHs 3acobis
3aCTOCYHKY. BM3HaYEHHS pyxy Ans

MOBiNbHMX 3aCTOCYBaHb.

Pucynok b.2 — Cnaiig 2
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Mepwe 3aBAaHHSA Apyre 3aBAaHHsA
Jocnigutn MexaHiky pyxy. BuBuMT MeToAM po3nisHaBaHHA
Pyxy.

33 B.ﬂ'aHHﬂ TpeTe 3aBAaHHSA YeTBepTe 3aBAaHHA
BMBYUTU MeToAM po3nisHaBaHHA OdopMUTX NOACHIOBaNbLHY

AM nﬂ 0 M H O‘I PyXy- 3anucky .
po6oTK

Pucynok b.3 — Cnaiin 3

- X
WD R 54% 8 0100 B PEECTRET |

Wl
s @ < VYcisnpasu v

XKypHan
. . Yuopa Q2626 xpoxis G Gania )
£ 193¢ :
AHanI3 ICHyrUNX _Z
X0pb6a BBEYEpI *
. 0,93 k32 15 x@ + 38 Ganin Uscro o
AO AaTKl B 02:24 T
WAL 1rpYA. 4556 xpoxia B asania D)
Buopa, 2 rpya. 02:24 10 kxan
£ 1655
6ir nicna o6iny _* 2 Bir or02
i kM 3a 21 xe -9 Ganie 0,10 kM 738
Google Fit Ta Samsung - Lie 3acTacyHku ans R
BiACTEXEHHSA 340POB'A Ta Pi3NUHOI aKTUBHOCTI. BOHM e s j o
[03BO/IAKOTH KOPUCTYBaYaM MOHITOPUTM CBOI . P
H 13 - 1402
nokasHMKK GiTHeC AaHNX, Taki Ik KPOKU, kanopif, xons6a nicna osiay #

1,69 km 32 50 x8 - G 7 Ganis

di3nyHa akTUBHICTb Ta iHWi (puc. 1, 2).
T, 28 nucr. 2859 kpoxis G116 + \

£ 2015

JetStep

Pucynok b.4 — Crnaiin 4
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PyHKLIiOHaN po3pobieHoro
3aCTOCYHKY

BinobpaxkeHHs KiNbKOCTi KPOKIB 33 AeHb. MOXNMBICTb 40A3aBaHHS KPOKIB BRYYHY.
KnacudikaLis Ta BigobpaxeHHs BUAIB pyxy. O6dyckauis APK.
o 361paHHs AaHWX Nif 4ac HEAKTUBHOCTI 3aCTOCYHKY. 3abopoHa JoCTyny A0 BHYTPILLHLOT NaM'ATi 33CTOCYHKY.
o
(s . . .
& 36epexeHHs AaHNX NPO KibKIiCTk KPOKIB.
5
Pucynok b.5 — Craiig 5
XOAbBA BIl
P;?)/H_OK 3 —MMexaHi;a XOAb6U PucyHok 4 - MexaHika 6iry PucyHok 5 - MexaHika 6iry nigtionuem

* MpUCYTHA LMKNIYHICTDb. * NpucyTHA LUKNIYHICTD. * MpUCYTHA LUKNIYHICTD.

* Hesenwvka JOBXWHA KPOKY. * Benuka foBXM1HA KPOKY. * MNomipHa fOBXMHa KPOKY.

* HeBenwka B1coTa Kpoky. * MNomipHa B1coTa KPOKYy. * Benwuka B1coTa Kpoky.
Q.
2 * TopKaHHS CTOMM 3 NepeKaToM. * TopkaHHs nepeAHLOKo HaCTUHOK * TopkaHHs CTyNu 3 NepekaTom.
b * oMipHa TpMBanicTb TOPKaHHS. cTonv 6es nepekary. *+ TpwviBane TopKaHHs.
3 . . .

* MoMmipHa yacToTa KpoKiB. * HeTpusane TopkaHHs. * BucokayacToTa KpoKiB.

* lNepneHAVKynsipHe NONOXEHHS! * Hesucoka 4acToTa kpokis. * [ig HeBENNKMM HaX1IOM NONOXKEHHS

Kopnycy. e nlA HaXnaoMm NnoIoKeHHA Kopnycy. Kopnycy.

Benvika amnnityaa pykw.

* HeBenvka amnnityaa pyku. MomipHa amnnityaa pyku.

Pucynok b.6 — Cnaiig 6
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[1OMOMIDKHNIA
3aCTOCYHOK

PyHKLIi 3aCTOCYHKa (pwc. 6):
+ nouartok 36opy AaHux akcenepomeTpa (puc. 6);
* 3aBepLUeHHs 360py AaHWX;
* nepeeipka KOPeKTHOCTI poboTy;
+ knacudikauia 3i6paHnx JaHuX;
* OYWLLEHHA AaHWX.

Hac c]

PucyHok 7 -
Tpadik NiHIAHOrO NMPUCKOPEHHA Nig 4ac
x0Abbu 3a ocamu X, Y i Z
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0257 B = 5 o # R Tl 79% e

latest value:
-0.22395496368408274

Start colleoting walking
Start collesting ranning

Start colleciig jogging

Stop collecting
Delete data

pace: running: z: 8.542512
pace: running: z: 9.107543
pace: running: z: 9.232041
pace: running: z: B.772355
pace: running: z: 7.28795
pace: running: z: B.628703
pace: running: z: 8.781932
pace: running: 2: 8 6095495
pace: running: z: 8.504205
pace: running: z: 8 532935
pace: running: z: 8.848969
pace: running: z: 8.973468
pace: running: z: 8.839393
pace: running: z: 8.6574335
pace: running: z: 8.580819

Pucynok b.7 — Cnaiin 7

Bnbip nporpamHmx 3acobis

Tabanugs 1 - MporpamHi 3acobun

ranysb MporpamHwii 3acié
MoBga po3pobku Kotlin, Python
36epiraHHa AaHux Room
BrnpoBagpkeHHs 3anexHocTel Koin

[>xepeno kpokis

Android cepsic

MeTog dinbTpaui gaHmx

HusbkovactoTHWI GinbTp, inbTp Nikis, cBOi iMnemeHTaLji

MeTog knacudikawii

K-Hainbnumk4mx cycigie (KNN)

Pucynok b.8 — Crnaiig 8



MepeTBOPEHHS AaHUX

[Ans nepeTBOPEeHHS AaHNX, NOAAHMX OKPEMO ANS KOXHOI
oci X, Y i Z, B eANHY BeNNUNHY, MOTPIGHO BUKOHATY Taki

KPOKM:

* BUKOPUCTaTV Gopmysy eBKiA0BOT Hopmu (1);
*+ YCYHYTW BNAWB rpaBiTaLlii i3 3aranbHoi BeANYNHU (2).

PesynstaTom € rpagdix (puic. 8).

rmag = +/x% + y% + 22 )

Ae rmag - 3arasbHa Be/IM4Ha NPUCKOPEHHA 3 rpaBiTauieno;

X ~ MPUCKOPEHHS 33 KOOPANHATOHO X;
Y - MPUCKOPEHHS 3a KoopAnHaToH Y;
Z - NPUCKOPEHHS! 3a KOOPAMHATO Z.
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Y, rmag;
mag = rmag — ==2—— ()
n

A€ mag - 3araZibHa Be/in4nHa NprCcKopeHHs;

rmag - 3arajibHa BeIM41NHa NPUCKOPEHHS 3 rPaBiTaLji€ro;
n - po3Mmip MacuBy.

—— mag

MpuckopexHs [M/c?]
3

100 102 104 106 108 10
Yac [c]

PucyHok 8 - Tpadik 3 3aranbHOK BeneyvHOW
NIHIHOTO NPUCKOPEHHS

9
o
Pucynok b.9 — Cnaiin 9
. —— mag
OaHaK“ KPOKIB 30 - THK - NOYATOK UMKITY
3anagMHa - NO4aToK LMKNY
= BIOCTaHE MK 38NaqnuHOID | MIKOM
5 20 === BIUCTaHb MIX LWKNAMK
Burnsg o3Hak KpokiB (pyc. 9): 7:;
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LKnamm.
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+
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2
o
2
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)
Pucynok b.11 — Cnaiig 11
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ApxiTekTypa i cTpyKTYpa
AoaaTka

3aCcToCyHOK peanizoBaHo
BiANOBIAHO A0 NPVHLMMIB
“Yucroi ApxitekTypw (Clean
Architecture), o

nepeabayae po3bUTTA
MPOEKTY HAa MOAYNI 3riHO 3
PIBHAMM BiANOBIAAaNBHOCTI

(pwc.15).

EkpaH «loNoBHMIA»

PucyHok 15 - CTpykTypa mozynis
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ExpaH «[onoBHWIM» Mae nue ogHy GyHKLH -
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MopaanbHe BikKHO «PyuHe
/I0A\@BaHHS KpOKiB»

Pucynok b.14 — Cnaiin 14
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JetStep

TecTyBaHHA Ta pesynbTaTtv

Tabnuuga 2 - Tabanug po3nisHaBaHHA Nij Yac xoaLbu

214

Tabnuua 3 - Tabnuuga po3nisHaBaHHA Nig Giry nigTioNueM

5 Kkpokie 30 kpokis 100 xpokis
MNepwa iTepauis = Bir nigTronuem Xoas6a
Apyra iTepauis = Bir nigTionuem Xoae6a
Tpeta itepauis - Xogbba Xoab6a
Tabnuua 4 - Tabnuua posnizHasaHHs nig vac Biry
5 kpokiB 30 xpokis 100 «kpokis

MNepwa itepauis -

Apyra iTepaujs = 3BuyaidHWiA Bir

Tpeta itepauis = Bir nigmionuem

Bir nigrionuem

3BUYaAHUA Bir

3BK4aIAHKIA Gir

Mepwa iTepauis

[lpyra itepayia

30 kpokis

Bir nmigronuem

Bir nigrronuem

10@ kpokis

Bir nigrronuem

Bir nigTionuem

Tpets iTepauis

3BUYAHUIA Bir

Bir nigronuem

JetStep

Pucynok b.15 — Cnaiing 15

BCHOBKW

Ta MOB MporpamyBaHHs.

6aris i nerwe NiATPUMYBaHy c1McTemy.

afanToBaHWX A0 creundiku 3aBAaHHS.

Y pamkax Marictepcbkoi AMnaoMHol poboTy byno po3pobneHo HaTyeHUA Android-goaatok JetStep,
NPU3HaYeHWiA A8 MOHITOPUHTY Qi3MYHOI aKTUBHOCTI KOPUCTYBaua.
MNepes no4vaTkom po3pobKm yno NpoBeAeHo aHani3 BUMOr A0 3aCTOCYHKY, BUBYEHO iCHYHOYI aHanoru,
a Takox cneundiky pyxie. OKpiM Ls0ro, BUKOHaHO NOPIBHAHHA HasBHWX 6ibnioTek, cepegoBULL, po3pobkn

Pospobka Android-goaaTtka 3aificHioBanacs B cepegosuLLi Android Studio, Togj sik knacudikatop 6yno
po3pobnero B Jupyter Notebook. ¥ npoueci po6oTtu AoTpumyBsannca npuHLmniB YncToi ApxiTekTypu,
peanizoBaHo apxiTekTypHuiA natepH MVI. 3aBaaku LibOMy BAAN0CS CTBOPUTI CTabiNibHY, MEHLL CXW/bHY A0

Ansa knacudikalii Ta ginbTpauii JaHNX BUKOPUCTOBYBANUCA CTaHAAPTHI METOAN, Taki AK GiNITP HUKHIX
4acToT i anropuT™M K-Haibnmxumx cyciais, a Takox 6yno po3pobneHo Aekinbka BNacHUX anropuTMmis,
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Asakyro 3a yeazy!

Pucynok b.16 — Cnaiin 16
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