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Anomayin—Po3rasiHyro  0codaMBOCTI  iHTEPNOJMIOBAHHSA
JAHUX aKCeJIepoMeTpa MOGIIbLHOr0 NPUCTPOIO i KepyBAHHAM
oC Android. 3anponoHoBaHo MeTo[ JOCTiTKEHH T
CHEKTPAIbHUX  XAPAKTEPUCTHK  JAHUX, OTPUMAHHUX HAa
HeogHOpiAHIN YacoBiii ciTmi.

Abstract—The key features of Android mobile device’s
accelerometer data interpolation are studied. The spectral
analysis method of non-uniformly sampled data is proposed.
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I. Bcrvn

[IpoBeeHHsI CHEKTPaIbHOIO aHATIZY AUCKPETHUX CUIHANIB
6a3yeThCsl Ha BUKOPUCTAHHI MIBHJKOrO TieperBopeHHst Dyp’e
(FFT) six edexTuBHOI peamnizauii meperBopenus dyp’e (FT)
CUrHAJIB CKIHYEHHOT JIOB)KUHU, Peali3oBaHUX Ha PIBHOMIPHII
yacoBiii citmi. OaHak, iCHYIOTH 3ajadi, KOTpi TIOB’si3aHi i3
HEpiBHOMIpHHM  KpOKOM dYacoBoi ciTku. Taki 3amaui
BUHUKAIOTh Y PI3HUX rajiy3sX HAYKM Ta TEXHIKH, HANPUKIAJ;
npu 00polui curHamiB pagapis, OOYHCICHHI MEPETBOPECHHS
Pagona y Tomorpadii Tomo. Po3B’SI30K X OTpUMYIOTH 3a
Joriomororo Bianosiganux anroputmis NUFFT.

Icuyiote pisni  merogu NUFFT [1-5], omaum i3
eeKTHBHUX BapiaHTIB SKUX € TakWi, [0 BHUKOPHUCTOBYE
KBa3ipiBHOMIipHi BXiJHI BiJUTiKH.

OcHOBHA ijlesi TAKOro MiJXOMy IIONATAE Y IHTEPHOIISIi
BIJUTIKIB, OTPVIMAHWX HA HEPIBHOMIpPHIW dacosiii citmi, Ta
npeAcTaBiieHHl 1X y BUMIsal BiIKIB, OTpUMaHdX y 4aci
piBHOMipHO.

TIporlec 3MiHM dacoBoOi CITKM TIOB’s3aHW 13 edekTom

aniacMHry, IIPOSBOM SIKOrO € CTYNIHYaCTiCThb BHXiJAHOIO
CHUT'HAITY.
TlppunHaMu  BMHWKHEHHS  4acoBOi  HEpiBHOMIipHOCTI

BiJIIKIB MOXYTb OYTH TEXHidHI HecnpaBHOCTI OOMajHAHHS,
OOMEKCHHS  KaHAIIB  INEpeJaBaHHS  JaHKMX, IIyMH Ta
KOHCTPYKTHBHI ocoOuBocTi. [IpHKiIamom mkepena DaHuX i3
HEPIBHOMIPHOIO 4ACOBOIO CITKOIO € CEHCOP HNPUCKOPEHHs
MoGinpHOTO TIpHCTporo i kepyBanusM OC Android.

Cdepa 3acrocyBaHHss  MOOUIBHMX  JONATKIB,  TIIO
BUKOPUCTOBYIOTb  CIIEKTPAlIbHI  XaPAKTEPUCTUKH  CUTHAILY
BiOpaltil, 70BOJII IIMPOKA: BiJl KOMII'FOTEPHUX irop 10 eKcpec-
IiaTHOCTHKH CTaHy JOPOKHBOTO TIOKPUTTSA, IIO BH3HAYA€
AKTYaJbHICTb JOC/IKEHHS JaHOI TEMATHKH.

OcCo0nUBICTIO BUKOPUCTAHHS aKCEICPOMETPIB MOOITBHUX
npuctpoiB mig kepyBanusm OC Android € HeMOXITHBICTH
NPOrHO3YBaHHS 4YM KEPyBaHHA MOMEHTAMU OTPUMAHHS
BiJyTiKiB y gaci.
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OO0’exTOM JIOCII/DKEHHS JaHoi po0OTH € CIeKTpasbHi
XapaKTepUCTUKH CHUTHANy JaBaya IPUCKOPEHHS MOOLNBLHOrO
npucrpoto mijx kepysanusiM OC Android Ha HepiBHOMIipHIiit
YACOBIH CITIN.

II. OCcOBJIMBOCTI BUKOPUCTAHHSI AKCEJIEPOMETPA
ANDROID-IITPUCTPOIO

V Android Sensor Framework He nependaueHo yrpagiiHHs
YaCTOTOIO0 JMCKPETH3allil JaHUX akKceliepoMeTpa MOOUIBHOrO
npuctporo. HaTtoMicTb, icHye psnm OeKnapaTHBHHX KOHCTaHT,
KOTPI ONMCYHOTh OakaHi 3 TOUKK 30py KOPUCTYBayua IHTEpBall
OHOBJIEHHsI JAHWX CeHcopa, IpOoTe omepalifiHa cucreMa He
3000B’A3aHa JOTPUMYBATHCA iX 1 IHTepIpeTye mepiogu
OHOBJICHHSI SIK «3BUYANHUIN», «JOCTATHIM a1 iHTEpdeiicy
KOPUCTYBAua», «irpoBHi» Ta «HAWIIBUIIINIY O3 TIPUB’S3KH
[0 KOHKPETHHX YHCIOBHX 3HAUCHb.

Joctyn 0 JaHMX aKcelIepoMeTIpa pealli30BaHO 4depes3
MAacHB 31 3HAUEHHSM [TPUCKOpeHHs 3a ocsiMu X, Y Ta Z.

Immnemenraris inTepdeticy SensorEventListener mo3Bonse
nepesusHaduT Meto); onSensorChanged(SensorEvent event)
1, TAKUM YMHOM, OTPUMATH JIOCTYIT JIO JaHWX jAaBava (event)
TicIs 3aBepIleHHs BUMIPIOBAHHA Y MOMEHT, KOJIH omepawiiiHa
CHCTEMA MPUIME PILICHHS PO MOXJIUBICTh HAJIAHHS TAKOIO
nmocrymy. Ilome timestamp wmicTUTh iHpOpMAIi0O TPo dHac
HAOXOMKEHHS MOBIIOMICHHA PO MOXKJIHBICTH NOCTYHY JO
JIAHUX.

TUmoBMM  THAXOMOM 70  BUKOPHCTAHHS  JIAHUX
akcenepoMeTpa € HacTymHuil. OromowyioTs MacuB X. Y
MOMEHT, KOIM oOnepauifiHa CcuCTeMa IOBIIOMISIE IPO
oHOBJIeHHsT cTaHy nasada (onSensorChanged), KoriiomTh
BMICT BiJIIOBiZHHX eJeMeHTiB event 1o MacuBy X. IIpu oMy
MOMEHT HACTYIIHOTO OHOBIICHHS HE MOXe OyTH nependaucHuit
i3 I0CTATHBOIO [UTS TIPAKTITHOTO BUKOPUCTAHHS TOUHICTIO.

ImiTamito TNEeBHOI YacTOTH OHOBJICHHS JaBava peai3yloTh
32 JIOOMOIOK OKPEMOI'0 IIOTOKY, KOTPUI UMTAE BMICT MAacUBY
X i3 3amaHoro peryispHicTio. DakTWUHO, TAKWMH T
peaizye CTYMiHYACTY IHTEPIIOALIIo, IO Y BHMNAAKOBI 3aMiHK
YacoBOI CITKM IIOPO/UKYBaTUME (PaHTOMHI BHCOKOYACTOTHI
CKJIAJIOBI.

[Ipu oMy, BMICT elleMeHTiB MacuBy X € He3MIHHHM IIiJ|
4ac MOCIJIOBHUX OMMUTYBaHb [IOTOKOM JI0 MOMEHTY Y€pProBoro
BuKMKy Metoy onSensorChanged().Y pexxumi «gamey MeTox
onSensorChanged() BukIHKaeThCA y cepeqHboMy KokHi 0-10
mc. Ilentp dyHkuii rycTuHd ¥MOBIpPHOCTI  BijOBiJa€
3HAYEHHIO ~5 MC.

JocaimkeHHs TPoBeIeHO i3 BUKOPUCTAHHAM MOOLNLHOTO
tenedorna LG Nexus 5 D821mix kepyBaumsim Android 6.0.1.
IpoanarmizoBano BuOipku i3 1000 eneMeHTIB T KOXXHOTO 13
PEXUMIB poOOTH aKceIepoMeTpa.

BanOBy}O‘il/I, o 4Yacrora OHOBJICHHA JAaHUX HE €
KOHCTAHTOIO, BHUKOPHUCTAHHA X sk JDKEpella  JaHuX I
MpOBEACHHA IBUAKOI'O NEPETBOPCHHA CDyp’G HC € KOPEKTHUM.

Immremenranis  anropurmy NUFFT  nosBonse  orpumaru
CIIEKTpalIbHi XapaKTepHCTUKH JUL1 IIOiOHOTO THITY TaHUX.
111. CTIEKTPAJILHT BIBPALIAHT XAPAKTEPUCTHKHN

lIBunke mepersopenHs Dyp’e Juisl  BiUIKiB  Ha
HepIBHOMIPHI YacoBili CITII, 3MIHICHIOIOTH Y BiOIOBIAHOCTI IO
HACTYIIHOTO BUpPA3y:

N /241
fi=F(a); = Zake"‘mf g j=-N/2,.,N/2-1.
k=-N/2

YacrorHi Bimtikn @ = {w_N/Q,...,a)N/z_,}, ®; =2/N e
[-7,7] — piBHOMIpHi; BiIUTiKM y 4Yaci f = {t_N/z,...,tN/z_l},
t, €[-N/2,N/2] — HepiBHOMIpHI.

Ha oOCHOBI TpOBEIEHOr0 JOCTI/DKEHHsSI pPO3pobieHo
JONATOK [UIS MOHITOPHHTY BIOpaliiHHX XapaKTepHCTHK 3
BUKOPUCTAHHSIM MOOLIBHUX IIPUCTPOIB I1iJi yNPAaBIiHHIM
Android.

BucHoBku

OC Android He Hamae MOXIHBOCTI KEpyBaTd 4YacTOTOO
OHOBIICHHS JTaHUX aKCEIICPOMETPA.

OmHnM i3 BapiaHTIB JIOCIIJUKEHHS CIIEKTpYy BiOparii Ha

OCHOBI IJaHUX MOOLIBHOTO TeleoHa, € BHKOPHCTAHHS
KBa31€KBIJIUCTAHTHUX BiIiKiB, OTPUMAHUX LLUISIXOM
IHTEPITONATIIT.

ExcnieprMeHTaIbHO BCTAHOBIICHI EHTPH (PYHKUIN IYCTHHI
IMOBIpHOCTI is pexuMiB «game» «fastest» craHoBnsaTh 5 Ta
20 mc. Ilpn 1boMy pO3KWMI 3HAYEHb BIJCTAHEH Yy Haci Mixk
OBOMa CYCIOHIMH BimnikaMd cTaHoOBHTH ~10 Ta ~20 Mc
BiJIIIOBIIHO.

VY pexnMi «game» MaKCHMMalbHa YacToTa, KOTpa MOXKe
OyTH OTpMMaHa y pe3yJbTaTi 3acTOCYBaHHS IEPETBOPEHHS
dyp’e, ckmagae Ommzbko 50 T, [Mpu upomMy MoOOiLIBHUI
TpUCTpiii MOXe OyTH 3acTOCOBAHWN Ui aBTOMATHYHOTO
OIOKETHOTO  eKCTPeCc-MOHITOPHHTY — CTaHy  TOPOKHBOTO
MOKPHUTTSI 32 YMOBH JIOCTATHBOT )KOPCTKOCTI KPITLICHHSL.
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