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ABTOMATU3ALIA NIPOLECY OTPUMAHHS BIACTAHI BIJI MOBIJIBHOT'O
INPUCTPOIO 10 OB'EKTA

Posniznasanns 00'exmis i umipiosants 6i0cmani 00 HUX € HeOOXIOHUMU OnyisMu 8 Oa2amvox
obnacmsx. Posniznasants o0pazie Ha 300padiCeHHAX € OYICce 8eNUKUM CHEKMPOM 3A80AHb, AKUL NOYU-
HAEMbCA 3 NPOCMUX CUMBONIG | 3aKIHUYEMbCA BUOLIEHHAM KOHKDEMHUX MACOK HA 300padiCeHHi, o
Xapaxkmepusyioms neeui Kiacu. Y pobomi nponoHyemuvcs MoOUpIiKosanuii aneopumm eUsHa4eHHs 8i0-
cmati i0 MOOIIbHO20 NPUCIPOIO 00 00'cKma npuU BUKOPUCTNAHHT MemOoOy NAPANIAKCcA ma IHCMpPYMeH-
Mapiro 320pMKo8UX HeupoHHUX Mmepedic. 1Iposedeno excnepumenm i HAOaui pe3yIbmamu NOPIGHAHHA 3
IHUWUMY ICHYIOUUMU MEMOOAMU BU3HAYEHHS BIOCTNAHI.

Knrouoei cnosa: nowyk 6iocmani; napanaxc, 0aieKomipu, euoiieHHs 00'€Kkmie; po3nizHAaH-
Hs 00pasis.

Recognizing objects and measuring distances to them is a necessary option in many areas.
Image recognition in images is a very large range of tasks, which begins with simple characters and
ends with the allocation of specific masks in the image that characterize certain classes. The paper
proposes a modified algorithm for determining the distance from a mobile device to an object using a
parallax method and a tool for convolutional neural networks. An experiment was conducted and the
results of comparison with the other existing methods of distance determination were provided.

Key words: distance search; parallax; range finder, object selection, pattern recognition.

I[MocTranoBka npodaemu

OcTtaHHI pO3pOOKH MPOTrPaMHOT0 3a0e3MEUCHHS HaJal0Th MOYKIIUBICTh BUKOPHUCTOBYBATH T'a-
JDKETH He TIBKH 5K 3aci0 A1 KOMYHIKalii, a i 115 BUpIIIeHHS 3aBJaHb IPUKIaJHOTO XapaKTepy.

[IpencraBnsroTs iHTEpEC 3aBAAHHS BUSBIICHHS, PO3Mi3HABaHHS Ta iMeHTU(DIKAIlT 00'€KTa, K
pyXaeThCsl 1 3HAXOUTHCS HA JAaJIeKii BiJCTaHi.

B ocranHi poku po3mizHaBaHHS 00pa3iB 3HAXOAMTH BCE OLIBIIEC 3aCTOCYBaHHS B IOBCSKICH-
HOMY JKHUTTi. Po3Mi3HABaHHS MOBH 1 PYKONHCHOTO TEKCTY 3HAYHO CIPOIINY€E B3a€EMOJII0 TIOJAUHH 3
KOMIT'IOTEPOM, PO3Ii3HABaHHSI APYKOBAHOTO TEKCTY BUKOPUCTOBYETHCS JIJISI IEPEKIIay TOKYMEHTIB B
eJNIEKTPOHHY (hopmy.

JocmimkeHHas i po3poOka METOMIB 1 aTOPUTMIB aBTOMATHYHOTO aHAI3y 1 po3yMiHHS 300pa-
JK€Hb TPOJWKTOBAHI aKTHBHUM PO3BUTKOM 1H(OPMAIIMHUX TEXHOJIOTIHM, IO BHUKOPHUCTOBYIOTHCS B
cHCTeMax ITYYHOTO iHTeNeKTy [6]. PO3BHTOK TaKMX TEXHOJOTIH CTHUMYIIOETHCS 3POCTAIOYOI0 MIBHI-
KOJI€I0 O0YHCITIOBANIBHOT TEXHIKH, 3/1aTHOI IIBUJIKO 1 3 BUCOKOI TOYHICTIO OOpOOISATH BEJIUKI 00CATH
JIAHUX.

OnuH i3 NMPOBIIHUX HANPSAMKIB B 00JIACTI aHATI3Y 1 PO3YMIHHS 300pakeHb CKJIaJa€ po3Ili3Ha-
BaHHs 00pa3iB, sKe TICHO IMOB'A3aHe 3 MPOOJIEMATUKOI TEXHIYHOTO 30py. JlocmimkeHHs i po3poOka
METOJIIB 1 aITOPUTMIB aBTOMaTHYHOTO aHaJi3y i po3yMiHHS 300pakeHb MMPOJUKTOBAHI aKTHBHHUM PO3-
BUTKOM iH()OPMAIITHIX TEXHOJOTIH, MO0 BHKOPHUCTOBYIOTHCSA B CHCTEMax INTYYHOTO 1HTEIEKTY [9].
PO3BUTOK TakuWX TEXHOJOTIH CTHUMYIIOETHCS 3POCTAIOYMM IIBUAKOMIEI0 OOYHCIIOBAIBHOI TEXHIKH,
3/1aTHOI MIBUKO 1 3 BUCOKOKO TOYHICTIO 0OpoOIsATH BeNuKi o0csru qanux. ONnH i3 IpOBIAHUX Harmpsi-
MKIB B 001aCTi aHai3y 1 pO3yMiHHS 300pakeHb CKJIaiae po3mi3HaBaHHSI 00pasiB, sSKE TICHO IOB's3aHE
3 mpoOIEeMaTHKOIO TeXHITHOTO 30py [11].

[Iponec posmizHaBaHHs 00'€KTa HA 300pa)KeHHI MOXHA PO3IUTUTH Ha TOMIYK 00'€KTa Ha 30-
OpakeHHI 1 TOpiBHSAHHA 3HakIeHoro 00'ekTa 3 00'ekTamu 3 0a3u JaHuX (IITY4HI HEMPOHHI MEPEXKi).
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AKTyaJIbHUM 3aBIaHHSM MOJXKHA BBa)KATH JIOCIIPKEHHS METOJIB BUMIpIOBAaHHS BiICTaHi 10
00'eKTa MpU BUKOPUCTAHHI MOOITHHUX JOMATKIB.

AHaJi3 0OCTAaHHIX JOCTiMKeHb Ta MyOJiKamii

B nmanwmii yac icHyIOTb pi3Hi PUCTPOT, SIKi MOKYTh BU3HAUATH BIIICTaHb A0 NOTPIOHOTO JIIOIH-
Hi 00'ekTa. BinbIIicTh TaKuX MPUCTPOIB 3aCHOBaHI Ha JA3€PHUX, YIBTPAa3BYKOBUX MATYMKAX 1 JaTIH-
KaX, 10 BUKOPUCTOBYIOTh PaJiOXBUIi. IX TOJOBHMM HENONIKOM € 3aleXKHICTh PE3yJbTaTy BUMIpIO-
BaHHA BiJl KyTa BiZOWBaHHSA i MaTepiany, U0 BizOuBae cBitio [§].

Takox iCHYIOTh MPOTpaMH Ta MPHUCTPOi, B OCHOBI SKHX JIS)KUTh MPUHIIMIT JTOCIIIHKEHHS 30-
OpakeHb, OTPUMAHHX 3a JIOITOMOTOIO BiJIcOKaMep i ONTHIHUX cucTeM. [laHi MeToau MaroTh s HEOO-
JIKIB, OJTUH 3 HUX — HASBHICTh MEXaHIYHOT'O MEPEMIICHHS ICTOTHO BIUIMBAE HA Yac OTPUMAaHHS pe-
3yabTaTy [3].

DopMyTHOBAHHS METH J0CTiIKEHHS

MerTa JAOCIHIKSHHS MOJIATae B po3poOIli Ta JOCTIKEHH]I TAKUX METOJIIB BU3HAYCHHS Iapame-
TpiB 00'€KTIB, SKi I03BOJIATH, B MOPIBHAHHI 3 BIIOMUMH METOAaMH, 301BIINTH IIBHIKICTh, TOYHICTH 1
JIOCTOBIPHICTh OTPUMAaHHS WX ITApaMeTPiB, a TAKOK aBTOMATH3yBaTH MPOIEC OTPUMAHHS BiJICTaHi 110
o0'exTa.

st mocATHEHHS MOCTaBICHOI METH HEOOX1THO BUPIIIMTH TaKi 3aBAaHHS:

1. 3milficCHUTH MOPiBHSUTLHUH OTJIS ICHYIOUHX METO/IiB BH3HAUEHHS BiICTaHi.
2. Po3poOuTH HOBHIA METO/ BU3HAYCHHS XapaKTEPUCTHK 00'€KTa, IO PyXa€ThCS.
3. Po3poOutn anropuT™ posli3HaBaHHs 00'€KTa Ha 300paKeHHI, SIKMH Oyae HalOuLIbII e(eKTHBHO
MiIXOIUTH JI0 PO3POOIECHOTO METOY.
4. Po3poOuTH METOT 1 AITOPUTM JI BU3HAYCHHSI BiZICTaHI 10 00'€KTa 10 300pa’keHHIO.
Bukian ocHOBHOT0 MaTepiajry

OCHOBHHM €JIEMEHTOM eTaly OOYHCIIeHHS BiAcTaHi 10 00'ekTa € (orokamepa amapary. Cro-
ci0 BM3HAYeHHS BIJCTaHI 3a JIOTIOMOTOK) KaMepH 3aCHOBAaHWW Ha OTPHUMaHHI OJHOTO BiJ€OKampy,
OTpHMaHHI KaJliOpyBaJLHAX XapaKTePUCTHK KamepH [7].

[I10o6 BHU3HAYMTH BificTaHb A0 MOTPiOHOTO 00'€KTy, cHCTEMa MOBMHHA PO3Mi3HATH 00'eKT. I1ig
PO3Mi3HaBaHHIM PO3yMI€THCS BiTHECEHHS 00'€KTa 10 TIEBHOTO Kilacy oOpanoi kiacudikarii. st pos-
Mi3HaBaHHS 00'€KTIB 3alPOIIOHOBAHO BUKOPHUCTOBYBATH HeHpoHHI Mepexi. LlITydHi HelipoHHI Mepexi
— MaTeMaTH4Hi MOJIeNi, a TaKOX iX MpOrpaMHi Ta amapaTHi peaiizaiii, moOy/0BaHi 3a TPUHIAIIOM
opranizamii Ta QyHKIIOHYBaHHs MEpeX HEPBOBHUX KIIITHH KHBOTO OpraHimy [14].

[Ipomec po3mizHaBaHHS MOKHA PO3AUTATH Ha YOTHPH CTaITH:
O0poOKa OCHOBHHX BIIACTUBOCTEH 00'€KTa, TAKHX SIK (popMa, KOJip, KOHTPACTHICTH 1 TOIIO.
I'pymnyBaHHS OCHOBHHMX BIACTUBOCTEH Ha OCHOBI MOIIOHOCTI.
Ornuc Bi3yalTbHOTO MPEJICTABICHHS 00'€KTA 32 JOTIOMOTO0 JIOTIYHUX CTPYKTYP B TIaM'STi.
3icTaBieHHS CEMaHTHYHHUX aTPHOYTIB 3 Bi3yalbHUM MPEICTaBICHHAM, IO 3a0e3mnedye 3aralbHUM
3MICT, 1, 0TKe, po3Mi3HaBaHHs 00'ekTa [7].

3ropTKOBI HEHpPOHHI Mepexi OOpoOIAIOTH BUXiMHE 300paKeHHS HE B MOBHOMY 00cs3i, a
OKPEMHUMU «TOPITISIMIY, TTOCITITOBHO 3MEHITYIOYH HOTo po3Mip abo BHIIIAIOUH XapaKTEpHI HAHOUTBII
BaXKJIMBI O3HAKHU.

VY nux mepexax (GOpMYIOTbCSA Tak 3BaHi KapTH O3HAK, SIKi CTOPOHHBOMY CIOCTEpiraueBi 37a-
IOTHCSl PO3MUTHMU, CIIOTBOPEHUMH KOTISIMHA BUXiTHOTO 300paskeHHs, aje /sl HeHPOHHOI Mepexi Ma-
I0Th 30BCIM IHIIMH 3MICT, MICTSTh iHBapiaHTH i xapakTepHi o3Haku. OCHOBHA ifies 3rOPTKOBOT Hel-
POHHOI Mepeski noJsirae B 4epryBaHHi cyoaickpeTizipyrounx (S-layers) mapis, sropransaux (C-layers)
IapiB, a Takox moBHO3B's13HUX (F-layers) Buxigaux mapis [12].

BximHi 1aHi KOXHOTO 3HAUEHHS TIKCEIs HOPMYIOThes B miana3oHi Bix 0 mo 1 3a dhopmymoro (1).

£ —min 1)

b S

f(p, min, max) = —,
max— min
ne f— ¢yHkuis HopMmamizamii; p — 3Ha4eHHS KOHKPETHOTO KOoJbopy mikcens Bix 0 mo 255; min —
MiHIMaJIbHE 3HauYeHHs mikcenst — 0; max — MaKCcuMaJlbHe 3HauYeHHs miKcenss — 255.

Po3Mip y BCiX KapT CBEpTOYHOTO IIapy — OJHAKOBI Ta PO3PaXOBYIOTHCS 3a (OpMYJIo0 (2).
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(w,h)=(mW —kW +1, mH —kH +1), ()

ne (w, h) — po3mip kapTu; mW — muprHA TOTIepeIHL01 KapTh; mH — BUCOTa TOMEPEaHBOI KapTH;
kW — mipuna siapa; kH — Bucota sjpa.
Omnepauist 3ropTKU € pe3ybTaToM onepanii HaJl 1BoMa QYHKLIAMH fTa g:

(Feglx)= [f()ele=ylay= [ £(x-»)e(v)ays

Rd
f,g:Rd —>R,

e X, y — Biamiku (QyHKOiNH; f — BUXigHa MaTpuls 300pakeHHSA; g — sIpo 3ropTku ((PinmbTp),
2 =0.5* (3HaueHHs B BY3IIi).

HedopMmanbHo 110 omeparito MOXXHA ONUCATH TaKUM YMHOM — BIKHOM PO3MIpy sapa g Mpo-
XOAMMO 3 3aJlaHMM KpPOKOM (3a3Bu4aii 1) Bce 300paskeHHS f, Ha KOXKHOMY KpOLi MOEIEMEHTHO MHO-
JKMMO BMICT BIKHA Ha PO g, Pe3YJIbTAT MiJICYMOBYETHCS 1 3AIMUCYETHCS B MATPHIIO PE3YIILTATY.

UepryBaHHs [IapiB JO3BOJISE CKIAJIATH KapTH O3HAK 3 KapT MOMEPEIHBOT0 MIapy, IO CHpUsE
Ha MPaKTUI PO3MI3HABAHHIO CKJIAJHMX i€papXiil o3Hak [4]. ¥ 3ropTaqpHHX IIapax KOKeH (parMeHT
300paKEHHS MMOCIEMEHTHO MHOXHTHCS HA HEBEJMKY MATPHIIO Bar, pe3yJbTaT MiJAJAeThCs Onmeparii
TiJICYMOBYBaHHS.

st oOurciieHHs 3HAUYSHHSI BUKOPUCTOBYETHCS MaTpPUIIS, 3BaHa SPOM 3TOPTKHU. 3a3BU4ail sij-
PO 3TOPTKH € KBaJ[PaTHOI MATPHIICIO # *n, ie n — HenapHe. [1i]] 4ac 004nCIIeHHS] HOBOT'O 3HAYEHHS
00paHOro MmiKCceNs SIPO 3rOPTKU IEHTPYETHCS 111010 Hhoro. HaBKOJIHMIIHI MiKCeIi TaK0X HAKPUBAIOTh-
cs1 ssapoM. Jlani BUpaxoBy€eThCs CyMa, JIe CKIIaIOBUMH € TBOPH 3HAUYEHb MIKCEiB HA 3HAYEHHST KOMiPKH
Apa, 10 HaKpuila MaHui mikcens. CyMma JUIMTHCS Ha CyMY BCIX €JIEMEHTIB siipa 3ropTku. BximHi nani
MIPEJCTABIIIOTE COO0I0 300pakeHHs po3MipHicTI0O N * N B KinbKocTi D. SIIpo 3ropTku BH3HAYAETHCS
Marpunero k *k. 3ropTka 300pakeHHsI IPOBOAUTHCA 3 H siapamMu 3rOpTKU IJisi KOKHOI obyacTi 30-
OpaXCeHHSI.

3a paxyHOK KpaiioBHUX €(hEeKTiB pO3Mip BUXITHIX MaTPHITh 3MEHIITY€ThCS:

l / / l
)Cjzf le*kj'l'bj ,
i

ne x§- — KapTa o3HaK; f () — (QyHKUig akTHBaLii; bj- — koediuieHT 3ABUTY Wapy | A7 KapTH 03HAK j;

kj- — SIIPO 3TOPTKH j KapTH, mapy l; * — omepallist 3STOPTKH BXOIY X 3 SIAPOM K.

3roprTka ojiHi€i 007acTi i OAHOTO AApa BUIIAE OJTHA O3HAKA. TakuM YMHOM, MICIIs MPOIEAYPH
3rOPTKH BHAUISETHCS H 03HAK. 3rOPTKY MOYMHAIOTH 3 BEPXHBOTO JIIBOTO €JIEMEHTa BXIIHOTO BEKTOpa,
MOTIM PYXaloThCs B MPABY CTOPOHY, 0 MOMEHTY MOCSITHEHHS KOpmoHy. Jlami ciif 3mimeHHs BHA3 Ha
OJIMH €JIEMEHT 1 pyX B JIiBy cTOopoHy. [lomiOHMI anropuT™M MOBTOPIOETHCS, MOKU HE Oy/ae AOCSATHYTa
HIDKHS TIpaBa MeXa. BUKOpHCTaHHS 3rOPTKOBHX LIAPIB J03BOJISIE 3HAYHO 3MEHIIUTH KiJIbKICTh Mapa-
METpIB, IO HACTPOIIOThCS Kiacudikaropa. KiIbKICTh 03HAK PO3pPaXOBYETHCS 332 TaKOIO (HOPMYJIOH0:
H=(N-k+1).

[lapu migBuOipku HEOOXinHI I 3MEHIIEHHS! PO3MIPHOCTI O3HaK. BoHM HaznaioTh podacTHH-
MH O3HaKaMH IIOJI0 IIIyMiB 1 CIIOTBOpPeHb. Ha kokHOMY mmIapi BigOyBaeThCs GopMyBaHHS JEKITBKOX
TaKUX KaprT.

IcHye n1Ba ocHOBHHX criocoOH 00'eJHaHHS O3HAK: 00'€JHAHHS 32 MAaKCUMaJbHUM 3HAYCHHSM 1
00'eTHaHHS 3a CepeHIM 3HaYeHHSM: B 000X BUIIAJKaX BXIJHHHA MPOCTIp MEPETBOPUTHCS B JBOBHMIp-
HuH npocTip [1,2].

Bincrans BU3HAUAETHCS HA MiJACTaBI METPUYHUX i KyTOBUX po3MipiB o0'ekra [10]. KamiOpysa-
JBHI XapaKTePUCTUKHA KaMepH BKITIOYAIOTh (DOKYCHY BiJICTaHB, PO3MIp 1 CITIBBIIHOIIEHHS CTOPIH TiK-
ceJsl, TIOJIOKEHHSI CEHCopa KaMEepH MO0 ONTHYHOI OCi, JaHi MPOo KITBKICTh €JIEMEHTIB (TIKCeliB) B
MaTpHIli KaMepH, OTJIsI KaMepH 10 BEpTHKaJi / TOPHU30HTANI, CIiBBiIHOIIEHHS cTOpiH. JJogaTtok pos-
paxoBye BicTaHb 10 00'€KTa 3a IOTIOMOT0I0 METOy HapajaKca.
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[Tapanmakc BUKOPHCTOBY€ETHCS B Teo/Ie3ii 1 acCTPOHOMIT [JI1 BUMIipIOBaHHS BiJICTaHi 0 Bijjane-
HUX 00'ekTiB. Ha sBHII mMapanakca 3acHOBaHWU OIHOKYIsIpHUH 3ip. [lapanakce manexomipa — KyT, i
SIKMM BHJTHO 00'€KT IIiJ1 YaCc HABEJACHHS Ha PI3KICTh 3a JIOTIOMOTOI ONTHYHOIO Janexkomipa [13].

[Ipu po3pob1i mporpaMHOTo 3a0e3MeueHHs] BUKOPUCTOBYBABCS MaTeMaTHYHUI armapaTr BUMi-
PIOBAHHS 3MiHH BHAMMOTO ITOJIOKEHHS 00'€KTY BIIHOCHO BiJaJIeHOTO ()OHY B 3aJI€KHOCTI BiJ| ITOJIO-
JKeHHsI crioctepirada [15]. BukopucTOByrOUM i7I6F0 METO/a NapajiakCy BU3HAYAETHCS BIJICTaHb MiX
TOuKamMu crnoctepexxeHHs L (0aza) i kyT 3cyBy €. Binctanb 10 00'ekta  OOYHCITIOETHCS
D =1/(2sin6/2), ms manux kyTie (0 — B pagianax) D =L/6 .

Jlyis BU3HAUYSHHSI TUCTAHIIIT 3 BAKOPUCTAHHAM (DOPMYJIA «THCSYHOD» MOYaTKOBUMH YMOBaMHU €
niprHa abo BUCOTa mpeaMmera (METH), IO SIKOTO 3HAXOAUThCS BiJcTaHb. BU3HAYEHHS 3a HAsIBHUMH
ONITUYHUX MPHUJIAJIIB KYTOBOT BEJIMYMHU IIHOT'O MPEIMETa B THCAYHUX HAJIA€ MOXKIIMBICTH OOUYHMCIICHHS
Bigcrani D =1000V / 6, 1e @— KyT, T IKAM BUHO MPEIMET B TUCAYHUX, V — MmeTpuyHa (TOOTO B

MeTpax) BijjoMa mupuHa abo Brcota Metu. [llupuna (Bucota) V' 3amaeThesi BpydHY, KYT Haxuiny 6
00MpaeThC 3 BHYTPIIIHBEOTO AaTduka npumamy [13].

Jonatok He 00po0IIsie 300paxeHHs, SKi € 3aBaHTAXXCHUMH 3 KaMepu. HallaeTbcss MOXKIIMBICTh
3MIHU OQMHUIb BiCTaHI.

IIpoBenemo aHamiz pobotu mporpamu. PosrisHeMo ¢akTH4HI pe3yiabTaTH poOOTH, 1 IMIBHI-
KicTh BUKOHaHHS (Ta0. 1).

Tabnuys 1. PesynbTatu poOOTH Pi3HUX METOIIB

Po3mip 00’exTy Bincrans
3a JOIMOMOTOX0 JiHINKU 7 cMm 30 cMm
Smart Distance 7 cMm 35cMm
Po3pobiieHa nporpama 7 cM 32 cMm

VY Tabn. 2 npencrasieHi AaHi Ha OUTBIIY BifCTaHi.

Tabruys 2. Pesynbratu poOOTH Pi3HUX METOJIB

Posmip 06’ ekty Biacranp
3a I0IOMOTr 00 JHINKH 75 cm 9000 cm
Smart Distance 75 cm 10000 cm
Po3pobirena mporpama 75 cm 8704 cm

BuCHOBKH Ta MepcneKTHBU MOAATBIINX A0CTiTKeHb

3amponoHoBaHO iHPOPMAaLiiiHy TEXHOJIOTiI0 BU3HAYSHHS BiAcTaHi 10 00'ekTa mpu 0OpoOIi Bi-
JIE0 MOTOKY.

TexHomOTIsA TIEpemdadae MOKIMBOCTI 0OPOOKH BiIe0 MMOTOKY, CTBOPEHHS ieHTH(iKaTopa 00'e-
KTiB 1 HACTPOWKa XapaKTEPUCTHK MPUCTPOIO.

3acobamu pospobiienoro Android-gogaTku MpoOBEACHO aHAMI3 OTPUMAHUX JaHUX. JoCIiKeHHs
KUTBKICHUX XapaKTePUCTHUK OTPUMAaHUX PE3yIbTaTIB N1a€ MOXKIIMBICTh aHANI3y BUKOPUCTaHHSI KOMOI-
HAI[ili METOJly Ha OCHOBI HEMPOHHUX MEPEXK Pa3oM 3 METOJIOM Iapajakca.

VY npakTHuHii yacTHHI po3poOICHUI alrOpUTM BUMIpIOBaHHS BiJcTaHi. B HOro OCHOBI JIEXKUTh
TEOMETPUIHHUH 3aKOH MPSIMOKYTHOTO TPUKYTHHKA. Takok OyB po3poOieHwmii 3acid 111 BUMipIOBaHHS
KyTiB Opi€HTAIIi] B IPOCTOPi 1 BUMipIOBaHHS BiJICTaHi.

Byna nocnimxkena moxuOka 3aco0y BuMiptoBaHHs. J[Jis boro Oyiu NpOBEJCHI eKCIepUMEHTa-
JBHI JOCTIKEHHSI, IO MPEICTaBISIIOTh COO0I0 MOPIBHSIHHS PE3y/IbTaTiB BUMIPIOBaHHS 31 CTaHIAPTH-
30BaHUMH 3aco0aMu BUMipIOBaHb. [IpoBeneHo 00poOKy OTpIMaHUX JaHUX.
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AUTOMATIZATION OF THE PROCESS OF RECEIVING FROM A MOBILE
DEVICE TO A OBJECT
Baybuz O.G., Bozhukha L.M., Fedii O.D.

Abstract
Recent software developments provide the ability to use gadgets not only as a means of

communication, but also for solving application-specific problems. Interesting is the task of detecting,
recognizing and identifying an object that moves and is located far away. The distance to the object is
one of the main characteristics that are determined in different spheres of life.

An urgent task can be considered research by measuring methods the distance to the object

when using mobile applications.
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The purpose of the study is to substantiate, develop and study the parallax range finder. The
purpose of the work is to create a software product that allows for you to calculate at what distance the
camera is located from the smartphone object.

Achievement of the set goal will allow solving the following tasks:

- conducting an analytical review of methods of measuring distance and orientation angles;

- development of the algorithm for measuring the distance and orientation angles using a
smartphone;

- development of means of measuring the distance and angle of orientation using a smartphone
on the Android platform.

The information technology of determination of distance to an object in processing of video
stream is offered.

The technology includes the ability to process video streams, create an object identifier and
configure the characteristics of the device.

The means of the developed Android-application has been analyzed by the obtained data.
Investigation of the quantitative characteristics of the obtained results makes it possible to analyze the
use of combinations of the method based on neural networks along with the parallax method.

In the practical part, an algorithm for measuring distance is developed. It is based on the
geometric law of a rectangular triangle. A tool was also developed for measuring the orientation
angles in space and measuring distance.

Measurement error was investigated. To do this, experimental research was carried out, which
is a comparison of measurement results with standardized means of measurement. The processing of
the received data is carried out.

Research results can be used in engineering geodesy, in military affairs, in photographs for
precise and rapid focusing, in tourism, in agriculture, in bombing systems, in navigation, in
astronomical research, in hunting and rifle purposes, and in construction activities.
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