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(57) Pedpepar:

MpucTpin ons BM3HAYeHHs OUHaMIYHOrO pafiyca Koreca Ta Haxuny MOOINbHOI MaliMHW MICTUTb
BUMiptOBanbHMI B6NOK Ta BUMIipOBanbHi AaT4nki. BumiptoBanbHUM 610K MICTUTb LLOHANMEHLLE OAMH
MIKPDOKOHTpOMep, 40 CKnaay BUMIpIOBanbHUX AAaTYMKIB BXOAATh LLIOHAWMEHLUe OAMH AaTyuK BiAcTaHi,
poO3TalloBaHMN 3 30BHIWHLOI ab0 BHYTPILWHbLOI CTOPOHM LLOHAMMEHLUE OAHOro Korieca, HaBrpoTu
LeHTpa Kosieca, TakMM YMHOM, LLO LIEeHTP AaTyuka BiACTaHi 3HaXOAWUTbCHA Ha FOPU3OHTanbHIN OCi
LEHTPY Koneca, L0 BUMKOHAHWA 3 MOXINUBICTIO OTPUMaHHS AaHUX MpPO 3HAYeHHs BigCTaHi Mix
rOPM3OHTANbHOK BICCIO LIEHTPY KoJleca Ta PyHTOM AN BU3HAYEHHS OUHAMIYHOrO pagiyca Koneca,
LoHarMeHWwe OaMH  TPWMBICHUA  akcenepoMeTp, LWOHaWMeHLWe OAWH  TPUBICHUW  ripocKor,
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LLlOHaMeHLe OAVH TPUBICHUI MarHiToMeTp, pPO3TallOBaHi B LIEHTPI Mac MobinbHoi MawuHn (O), wo
BMKOHaHi 3 MOXNUBICTIO OTPUMAaHHS AaHWX, WO BKIOYAOTb 3HAYEHHSA MPUCKOPEHHSA ax, ay, az,
KyTOBOI LUBMAKOCTI WX, WY, WZ, BEPTUKANbHOI CKNaaoBoi iHAYKLUiI MarHiTHoro nonsa 3emni. MNpu Lbomy
OaTyuK BiACTaHi, TPUBICHUA akcenepomeTp, TPUBICHUI FiPOCKOM, TPUBICHUA MarHiTOMEeTp BUKOHaHI 3
MOXMNMBICTIO Nepefadi AaHMX 3HAYEeHb BUMIPIOBAHMX BENWMYNH OO MIKPOKOHTpOrepa, BUMMIpOBanbHUIA
MoK BMKOHaHWA 3 MOXNUBICTIO 06'€QHAHHA oOepXKyBaHWX OAHUX 3HAYe€Hb BUMMIPIHOBAHUX BENUYVH,
nepepaxyHky, 3a gonomoroto ¢ineTpy Madgwick, 3Ha4yeHb NPUCKOPEHHA ax, ay, az, KyToBOi
LWIBUOKOCTI X, oY, ®Z, Ta BEPTUKAmNbHOI CKNaaoBOI iHAYKLIT MarHiTHOro nons 3emni B AaHi Npo KyTu
opieHTauil kKoneca B npocTopi a, B, Y, AN BU3HAYEHHA BiACTaHi Big LeHTPYy koreca MobinbHOT
MalUMHK 0 AaTyuKka BiACTaHi Ta KyTiB Haxuny BepTuKanbHOi OCi Koneca MOOBINbHOI MalLMHK, KOPeKLUil
OTPMMYBaHMX 3 fdaTyvKka BiACTaHi 3HadyeHb AMHaAMIYHOrO papfiyca Koneca 3anexHo Big BU3HaAYeHOoT
BiOCTaHi Big UEHTpy Koneca MOOINbHOI MalMHM OO0 AaTyMKa BiACTaHi, Ta Bif BU3HAYEHUX KYTIB o
nonepeyvyHoro Haxuny BepTUKarnbHOiI OCi Koneca MOOINbHOI MawwHW, Ta [B NO3O0BXHLOrO Haxuiy
BEPTMKAINbHOI OCi koreca MoBinbHOT MaLLVHW.
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KopucHa mopgenb HanexmTb [0 TexHiYHMX 3acobiB [fiarHOCTyBaHHs Ta eKkchiyaTauiliHOro
KOHTPOIMIO, 30KpeMa [0 NPUCTPOIB ANs BU3HAYEHHS [OWHAMIYHOrO pajiyca komeca Ta Haxuny
MOBINBHOI MaLUWHK, Ta MoXe OYyTM BUKOpUCTaHa AMs MOHITOPUHIY Yy peXxuMi peanbHOro vacy npwm
ekcnnyatauii MobinbHOI MawuHKM, abo npu NpPOBEOEHHI €eKCnepuMeHTanbHUX AOCrigKeHb Ta
eKkcnnyaTtauiiHx BunpobyBaHb MOOGINbHMX MaluWH, ANs OUiHKM napameTpiB Ta ekcnnyaTauiiHux
XapakTepucTuk MobinbHOI MaLINHWN.

3 nateHTy YKpainm Ha kopucHy mogens UA128467U [ony6n. 25.09.2018, MIMK GO1P 3/44, GO1P
15/14, GO1V 7/00] BigomMuin NpUCTpPin AN BU3HAYEHHS AMHAMIKM Koreca, B SIKOMY Afsl BUMiPOBaHHS
BUKOPUCTOBYIKOTb TPUBICHUIA akcenepomeTp, TPUBICHUMI TipOCKOM, Ta TPMBICHUW MarHitomeTp
BCTAHOBMEHI Ha komeci MobinbHOI MawuHU. OTpMMyBaHi 3 LMX BMMIpIOBaribHUX OAaTYMKIB MacuBm
AaHnx obpobnawTb dinbTpom Madgwick 3a AOMOMOrot KOHTporiepa, Wo 3abesnevye BM3HAYEHHS
NPUCKOPEHHS, KYTOBMX LLBMAKOCTEN Ta opieHTauil korneca y npocTopi.

Llen npuctpin gossonse Bu3HavyaTh, 30KpeEMa Haxui Koreca y npocTopi, ogHak BiH He 403BOMsE
BU3HAUUTW AMHaMIYHWUIA paaiyc koneca. [Insg noBHOI (TOYHOT) OUiHKK AUHaMiKM MOBINbHOT MalnHK npu
Tl ouiHLi HeobXigHO BpaxoByBaTW HE NULLIE BMAMMB 3MiHM Haxuny Komneca y NpocTopi, a h BAAUB 3MiHM
pagiyca koneca Ha guHamiky MOBinbHOI MaLLMHW.

B natenTi Kopei Ha BuHaxig KR100827181B1 [ony6n. 02.05.2008, MINK GO1B 11/08] onucaxun
NPUCTPIN ANS BU3HAYEHHS AMHAMIYHOMO pagiyca koneca, kM Sk 3acobu BUMIpIOBaHHS BUKOPUCTOBYE
MHOXWHY na3epHUX AaTyuKiB, LLO NPUKPINMEHi 4O OCi Koneca, 3 SKMX OTPUMYIOTBCS 3HaYeHHS BigCcTaHi
MiX Biccto koneca Ta rpyHToM. OTpuMyBaHi 3 LMX BUMIpIOBaNbHUX OAaTYMKIB OaHI BUKOPUCTOBYHOTbLCS
AN BU3HAYEHHSA OUHAMIYHOro pagiyca koneca.

Mpn BU3Ha4YEeHHI AMHAMIYHOro pagiyca Koneca ogHak He BPaxOBYETbCHA HaXWUN BepTUKarbHOI OCi
Koneca y MO340BXHLOMY Ta MOMNepevyHoMy HanpsiMax, WO MOoripwye TOYHICTb BM3HAYEHHS
AOWHaMivYHOro pagiyca koneca. Kpim UbOro, Takum npuCTpiA NPUCTOCOBAHWA NULIE 0O BU3HAYEHHS
AVHaMiYHOro papiyca koneca, BigMnoBigHO, BiH Mae By3bKy Ta obMexeHy cdepy 3acTocyBaHHS Mpu
NpoBeAEHHI BUMIpIOBaHb.

Kpim uporo, HeobxigHiCTe 3abe3neunT NpyM BCTAHOBIEHHI AaTymka BiACTaHi Ha BiCb 0GepTaHHs
Koreca WMoro YiTKOi opieHTauii, a, came, BCTAHOBMNEHHS OPIEHTOBaHUM BepTMKarbHO Ta CNPSMOBaHUM
BHM3 (NepneHanKynspHO 40 OMOPHOI NOBEPXHi), YCKNaAHIE KOHCTPYKLIIO KPINNeHHS AaTynka.

Ak Hanbnwk4YMA 3a TEXHIYHOK CYTTI0O A0 KOpPUCHOI Mogeni BubpaHun npuctpiv, po3KpuTUN B
MiXHapoAHin 3asBui Ha BuHaxig W02020058941A1 [ony6n. 26.03.2020, MINK G01C 19/00, GO1C
21/10, GO1D 5/12, GO1P 1/08, GO1P 15/18, GO1P 3/44] wo MicTUTb BUMIpIOBanbHi OaTYMKW,
akcenepomeTp Ta Tipockon, sKi KOHGirypoBaHi Ons BCTaHOBMEHHSA Ha Koneco abo Bicb koreca
MOOINbHOI MalMHK. TpUCTpin MICTUTL BUMIpIOBanNbHUIA BGNOK, SIKMA BKIOYMAE KOHTpOnep, siKUi
KOHGpirypoBaHUM Ons OTpMMaHHS [aHuX Bif akcenepomeTpa Ta ripockona. KoHTponep npucTporo
06pobnsie paHi Ta, 30kpema, 3abesnevye BU3HAYEHHS OUHAMIYHOrO pagiyca korneca Ta Haxuny
OMOPHOI NOBEPXHI, MO AKIN PyXaeTbCa KONeco MOBINbHOI MaLLMHW.

PosTalwyBaHHs BUMIpOBanNbHMX AaTyukiB Ha koreci abo Bici koneca MOGINbHOI MalUMHK, Npu
HeobXiAHOCTI AOTPUMaHHSA NEBHMX BMMOI [0 TOYHOCTI iX BCT@HOBMEHHS, AK Bxe Oyno 3ayBaKeHo
paHiwwe, noTpebye BUKOPUCTAHHS SOCUTb CKITAAHOT KOHCTPYKLIT KpiNnneHHs gaTyumka.

Heponikom UbOro BigOMOro MPUCTPOID TakoX € Te, WO Xova BiH A03BONAE€ BpaxyBaTU Haxusuv
OMNOPHOI MOBEPXHi, MO SKIN pyxXxaeTbCa KoNeco, OJHaK BiH He BPaxoBYyE Haxunu BrnacHe koneca B
No3A0BXHbLOMY Ta MONepevyHoMy HarnpsiMKax, O 3HUXKYE TOYHICTb BU3HAYEHHSA MOKa3HWKIB. Takox
BM3HaAYEHHs pafjiyca Koneca 34iMCHIOETbCS LUMASXOM nepepaxyHKy AWHaMIYHWX MOKa3HWKIB Koneca
(MpuckopeHb Ta KyTOBWUX LUBMAKOCTEW) B pafiyc, WO BHOCUTb O0AATKOBY MOXUOKY Y BU3HAYEHHS
OMHaMiYHOro pagiyca Koneca, OCKIMbKM 3rafaHi AuMHAMIYHI NOKasHUKW 3anexaTb, 30Kpema, Bif
AVHaMIYHMX NPOLLECiB NPUCKOPEHHS Ta ranbMyBaHHA MODIMbHOT MaLLWMHWN.

B OCHOBY KOpUCHOI Mopeni MocCTaBreHa 3ajava CTBOPEHHS MPUCTPOK Ans BU3HAYEHHSI
AVHaMIiYHOro pagiyca koreca Ta Haxuny MobBinbHOiI MalnHW, AKMN 3abe3nedye YHUKHEHHS HeaorikiB
NMPUCTPOIB, SKi BiAOMi 3 PiBHA TEXHiKM, Ta JO3BONSAE 9K BU3HAYaTU AMHAMIYHUIA pafiyc Koneca, Tak i
Haxum MOBiNbHOT MaLMHK, Ta HAaNEeXHUM YMHOM BpaxyBaTu iX BMAMB NPy NoganbLuii OuUiHLi AUHAMIKK
MOOINBHOI MaLUUHW.

Lle opHielo 3apavelo KOPUCHOI Moperi € CTBOPEHHS YHiBepcanbHOro, nMpocToro B peanisadii
NPUCTPOIO, LLIO BOAHOYAC 03BOMSE LWBUAKO, HAAIMHO, Ta 3 AOCTAaTHLO BMCOKOK TOYHICTIO BU3Ha4yaTu
AVHaMIYHWIA pagiyc koneca Ta Haxmn MOBinbHOT MalnHW.

MocTaBneHi 3agadvi BUPIWYIOTLCA TUM, WO Yy NPUCTPOI ANA BU3HAYEHHS AMHaMiYHOro pagiyca
Koreca Ta Haxuny MoOiNbHOT MalMHK, WO MICTUTb BMMIpOBarbHUA GNOK Ta BUMIpIOBanbHI 4aT4MKW,
3riAHO 3 KOPMCHOK MOAENI0, BUMIptOBaNbHUI BNOK MICTUTb LLIOHaMeHLLIEe OaWH MiKpOKOHTpornep, Ao
cknagy BUMIpIOBanbHUX OaTyuKiB BXOAATb LUOHAMMeEHLLe OAWH AaTyuK BiACTaHi, po3TalloBaHun 3
30BHIiWHBOI ab0 BHYTPILIHLOI CTOPOHM LLOHAMMEHLLIe OAHOr0 Koneca, HaBMpOTW LEHTpa Koreca,
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TakMM YMHOM L0 LIEHTP AaTyuka BigcTaHi 3HaXO4UTbCHA Ha FOPU3OHTanbHIN OCi LLeHTPY Koneca, LWo
BUKOHAHUA 3 MOXIMMBICTIO OTPUMaHHSA AaHUX MPO 3HAYEeHHs! BiACTaHi MK rOpM3OHTaNbHOK BICCHO
LEeHTpy Koneca Ta IPyHTOM AN BMU3HAYEHHS AMHAMIYHOrO pajiyca koneca, LiOHaWMeHLle OAuH
TPUBICHUIA akcenepomeTp, WOHaMMeHLe OAWH TPUBICHUIA TipocKon, LWOHaWMeHLWwe OAWH TPUBICHUN
MarHiToMeTp, po3TawoBaHi B UeHTpi mac MoGinbHOi MawwuHu (O), WO BMKOHAHI 3 MOXNUBICTIO
OTPUMAaHHA OaHUX, WO BKMOYAKTb 3HAYEHHS NMPUCKOPEHHS ax, 8y, az, KYTOBOI LWUBMAKOCTI wx, Gy, Oz,
BepTMKanbHOI CKMagoBoi iHAYKUiT MarHiTHoro nons 3emni, NpuyoMy AaTyuK BiOCTaHi, TPUBICHUN
akcenepomMeTp, TPUBICHUI FiPOCKON, TPUBICHWUIA MarHiTOMETP BUKOHaHi 3 MOXIMBICTIO Nepedadi AaHnx
3Ha4yeHb BUMIPIOBaAHNX BeENUYMH OO0 MIKPOKOHTpOMepa, BUMIpOBanbHUA OMOK BUKOHaAHUA 3
MOXIUBICTIO 00'€QHaHHS OAEpPXyBaHUX OAHWX 3HayYeHb BUMIPIOBAHMX BENINMYMH, MEepepaxyHKy, 3a
pornomoroto dinbTpy Madgwick, 3HayeHb NMPUCKOPEHHS ax, ay, 8z, KYTOBOI LUBWAKOCTI wx, ®y, ®z, Ta
BEpPTMKaNnbHOI CKNagoBOi iHAYKUii MarHiTHoro nons 3emni B AaHi NMpo KyTW opieHTauii korneca B
npocTtopi a, B, y, ANA BU3HA4YeHHS BIiACTaHi Big UEHTPY korneca MOOINbHOI MawuHM OO AaTyuka
BiJCTaHi Ta KyTiB Haxwuiy BepTMKanbHOI OCi Koneca MOGINbHOI MalUMHW, KOPEKUii OTpUMyBaHUX 3
AaTyuka BigcTaHi 3Ha4YeHb AMHaMIYHOMO pagiyca Kofieca 3anexHo Bif BM3Ha4YeHol BiACTaHi Big LLEeHTpY
Koneca mMoO6ifnbHOI MalWMHM OO AaTyMka BiACTaHi, Ta Big BM3HAYEHUX KYTiB o, MOMEPEYHOro Haxmiy
BEPTUKANbHOI OCi Korneca MoOINbHOI MawmHW, Ta 3 NO3O0BXHBOIO HaxXuIy BepTMKanbHOI OCi koneca
MOOINbHOT MaLUUHW.

Po3TawyBaHHs gaTtymka BigcTaHi 3 30BHiLLIHbOI ab0 BHYTPILUHBLOI CTOPOHU LLOHANMEHLLE OOHOrO
Koneca, HaBMnpOTWM LUEHTpa Koneca, TakMM YMHOM WO LEHTPp JaTyvka BiAcTaHi 3HaxoauTbCs Ha
rOPU3OHTarnbHIM OCi LEHTPY Koneca, A03BOMSE BUMIPATU BiACTaHb Big LLEHTPY Mac koneca Ao OnopHOi
noBepxHi (I'pyHTY) nicna koneca, TODTO AMHAMIYHUIM pafiyc Koreca, Ta, OAHO4YacHO, 3abeanevye
MOXMUBICTb MOro LUIBUMAKOTO BCTAHOBIIEHHSI Ta AEMOHTaXy Mig Yac ekcnepuMeHTanbHUX OOCNIMKEHb
Ta ekcnnyaTtauinHmx BunpobyBaHb MOBINbHMX MaLUuH, 3anobirae Nnoxmbkam BUMIPIOBaHb, LLO MOXYTb
OyTn 3yMOBMEHI HEMPaBUITbHUM MOHTaXXeM BUMIPHOBanbHUX AaTYuKIB.

3acTocyBaHHsSI TPMBICHOrO akcenepomeTpa, TPMBICHOrO ripockona Ta TPMBICHOrO MarHiTomeTpa,
AKi BU3Ha4atoTb KyTW opieHTaLii MOBinbHOT MalLMHK 0O3BONSE CTBOPUTM NPOCTY, Ta BOAHOYAC HadiHy
CUCTEMY BM3HAYEHHS AMHaAMIYHOrO pagiyca koreca Ta Haxuny MoOGinbHOI MaluMHKM, Ta NigBULLMATK
TOYHICTb BM3HAYEHHS OMHAMIYHUX pafiyciB Konic MOOGINbHOT MaLUMHM LUNSIXOM BpaxXyBaHHA Haxuny
MaLUMHW B NO3J0BXHbLOMY Ta NonepeyHoMy Hanpsimax.

PoaTawyBaHHA TPMBICHOrO akcenepomeTpa, TPMBICHOrO ripockona, TPMBICHOrO MarHitTomeTpa B
UeHTpi mMac mobinbHoi mMawuHn (O) O03BONSE MIOABULLMTM TOYHICTb BU3HAYEHHS BMMIpPIOBaNbHUM
©nokom KyTiB opieHTauii B NpocTopi a, 3, Y OTPMMYBaHMX 3 BUMIpIOBaINbHUX AAT4KKIiB, Ta, BignoBigHo,
KyTiB Haxuny Koneca, Lo BigobpaxatoTb PakTUYHNIA Haxun MOBINbHOT MaLLUHW.

OouinbHo, Wwo6 Ak gaTuuk BiACTaHi BUMKOPUCTOBYBABCS YNbTPa3BYKOBMW OATyuK BigcTaHi abo
nasepHun ganexkomip.

3ayBaxunmo Lo Xo4a NPUCTPIN MOXe SK AaTYMK BiACTaHi BUKOPUCTOBYBATM NasepHUA Janekomip,
NnepeBaXXHUM € 3aCTOCYBaHHS yNbTPa3BYKOBOro AaTyuka BigCTaHi OCKINMbKM Le A03BOSISE CNPOCTUTU
KOHCTPYKLIO NPUCTPOI0 ANSA BU3HAYEHHA AMHAMIYHOrO pagiyca Koneca Ta Haxuny mMob6inbHOT MalmHm
npw 3abe3neyveHHi 4oCTaTHbLOI TOYHOCTI BUMipIOBAHHS.

3rigHO 3 nepeBaXxHMM BapiaHTOM peanidauii, NPUCTPIN BUKOHAHO 3 MOXIUBICTIO BCTAHOBIIEHHS Ha
YOTMPUKOIICHY MOOINbHY MalUMHy, WO Mae nepedHe niBe koneco (2), nepegHe npaee koneco (3),
3agHe niBe koneco (7), 3agHe npaBe koreco (8), WO oOcHaleHi WwuHamu, Ta pos3TalloBaHi no
BiAMOBIAHUM CTOpOHaM pamu abo Ky3oBa MOOINbHOI MalWHKW, OO CKNagy BMMIpIOBaNbHUX OAaTYMKIB
BXOOATb NepenHin niBuMA AaTyuk BiacTaHi (4), nepeaHin npasBuin gaTtyuk BigctaHi (5), 3agHin nisui
AaTtduk BigcTaHi (9), 3agHin npasun gaTtymk BigctaHi (10) aki onocepegkoBaHo abo 6e3nocepeHbO
BCTAHOBMEHI Ha pamy abo Ky30B MOGINbHOI MalUMHU TakMM YMHOM, WO 3abe3neyvyeHo MiHiManbHy
BiACTaHb MK BignoBigHMM OaTYMKOM BIiACTaHi Ta KONECcoM, Ta, OAHOYACHO, BUKITHOYEHO MOXIMBICTb
KOHTaKTY BiAMOBiAHUX AaTYMKIB BiACTaHi 3 BiANOBIAHUMM KOecaMmu.

Takox, 3rigHO 3 nepeBaXXHMM BapiaHTOM peani3aLii KOPUCHOI MoAeri, MIKPOKOHTporep OAepXye
nepLly CyKYnHiCTb JaHUX 3HAYEHHS BiACTaHi MK rOpM3OHTanbHOK BICCIO LEHTPY NepeaHbLoro nisoro
koneca (2) ta rpyHToMm (1), 9ka BUMipsiHa nepegHiM niBMM aTyMKOM BiacTaHi (4), Apyry CYKYmHIiCTb
OaHVX 3HAYeHHS BiACTaHi MK rOpM3OHTamNbHOK BIiCCIO LIEHTPY nepeaHboro npasoro koneca (3) Ta
rpyHtom (1), gka BMMipAHa nepegHiM MpaBuUM JaTyMKOM BiAcTaHi (5), TpeTi CYKYMHICTb AaHuX
3Ha4YeHHA BiACTaHi MiXK rOPM3OHTANbHOK BICCIO LIEHTPY 3aAHbOro nisoro koneca (7) ta rpyHTom (11),
ska BUMipsiHa 3afHIM NiBUM JaTyMKoM BiAcTaHi (9), YeTBepTY CYKYMHICTb AaHUX 3HAYEeHHS BiAcCTaHi
MK FOPM3OHTAaNbHOK BICCIO LEHTPY 3a4HbOro npaBoro komneca (8) ta rpyHtom (11), gka BuMipsiHa
3agHiM npaBvMM gaTymkom BiacTaHi (10), Ta BUKOHAHWIA 3 MOXIMBICTIO KOPEKLii, 41s BU3Ha4yeHoro abo
KOXXHOro Konieca MoOOGINbHOI MalMHW, 3HAYEHHS OUHAMIYHOrO pagiyca nepenHboro niBoro Komeca
MOOINBHOI MaLUVHW Tkd1, AMHAMIYHOIO pafiyca nepenHboro rnpaBoro korneca MoBinbHOI MaLUWHU Tkd2,
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AVHaMIYHOro papfiyca 3agHboro miBoro kosieca MOOINbHOI MaLUWMHU Tkds, OWUHAMIYHOrO pagiyca
3aHbOr0 MpaBoOro koreca MOBINbHOI MaLLMHKW rkds, 3ANEXHO BiJ BU3HAYEHOI BIiACTaHi Big LEHTPY
nepeaHbLOro niBoro koreca MobinbHOI MalUMHM 0O NepeaHbOoro NiBoro gaTymka BigctaHi Ahxi, BigcTaHi
BiJ LlEHTPpY nepeaHbOro npaBoro korneca MobinbHOI MallMHWM 00 NepeaHbOoro NiBoro Aatynka BiacTaHi
Ahx2, BiACTaHi Bif LEeHTPY 3aAHbOro niBoro koneca Mob6inbHOI MaluMHM A0 3a4HbOro MiBOro AaTyuka
BiaCcTaHi Ahxs, BiACTaHi Big4 UEHTPY 3adHbOro MNpaBoro komneca MOOINbHOI MaWWMHW OO 3a4HLOrO
npaBoro gaTymka BiacTaHi Ahxs, Ta 3HAYEHHSA ANMHAMIYHUX PafiyCiB KOMIC rkd1, Mkdz, Mkd3, fkd4 3AJIEKHO Big
BM3HAYEHWX KYTiB o Ta 3 HAXMIy BepTUKarbHMUX OCEN BiANOBIAHMX KOMIC MOBINBHOT MaLUNHW.

BusHayeHi Kyt Haxuny MalivHM 30KpeMa [O03BONATb BpaxyBaTWM Haxun BepTUKanbHOI OCi
Koneca B MO30BXHbOMY Ta NonepevyHoMy Hanpsimax, i, BignoBigHO, ckoperysatu AMHaMiYHWUIA pagiyc
koneca. OnucaHe BUWKOHaHHA MNPUCTPOKD TaKOX [03BoNsie 3abe3neynty MiABULLEHY TOYHICTb
BUMIipHOBAHHSA AMHAMIYHUX pagiyciB Konic.

BaxaHvm € BapiaHT peanisadii, npu AKOMY BMUMIptOBanbHUN OGMNOK BUKOHAHUM 3 MOXIUBICTHO
30iNCHEHHST HenepepBHOro BMMIPIOBAHHA B peanbHOMY 4aci, Ta nepefadvi gaHuX [0 3aranbHoi
BUMIptOBanbHOI cucteMmn MOBIMNbHOI MaWWHKU, SIK BUXIOHWMX OaHUX Ons ob4umcneHb 34iNCHIOBaHMX
BMMIpIOBANIbHOK CUCTEMOK MODINbHOI  MawwuHKW, Ta/abo K JaHux aOnsg  BigoOpaxeHHs Ha
iHpopmauiiHoMy gucniei B kabiHi MOGINbHOT MaLINHN.

Takum YMHOM MPUCTPIM aganTOBaHWM OO0 MOXIMBOCTI B PEXMMI pearnbHOro 4acy, nig 4Yac pyxy
MOOINbHOI MalLMHK, BMMIpIOBATM MNapaMeTpu HeoOXiaHi Ans BM3HAYeHHs OWHaAMIYHOrO papgiyca
Korneca Ta Haxuny MoOGINbHOI MaLllnHW.

3aranom onucaHa CyKyMnHICTb O3HaK TEXHIYHOrO pilleHHs A03BOMSE, 3aCTOCYBaBLUM BiQHOCHO
NpOCTUIN BUMIpPIOBanNbHMIN BOK, Ta MiHIManbHO HEOOXiAHY KiNbKiCTb BMMIpIOBaNbHUX AaT4yukiB, 3
BMCOKOK TOYHICTIO Ta AOCTOBIPHO BM3Ha4YaTU AMHaMIYHI pagiycu konic MobinbHOI MalmnHK (BigcTaHb
Bif LEeHTpa mac korneca A0 OMOPHOI MOBEPXHi), KyTW Haxuniy MOOGIiMbHOI MaLlMHK (KyT NOnepeyHoro
Haxuny pamu MOGiNbHOI MaLLMHK (KYT KPEHY) Ta KyT NO340BXHbOrO HaxXumy pamu MoBinbHOI MaLlUvHK
(kyT TaHraxy).

CyTb KOPWUCHOI MOoAeNi MOACHIOETLCA CYNPOBIOHNM KPECINEHHAM, A€ 300paXXeHO CXeEMY MPUCTPOIO
ONS BU3HAYEHHS AMHAMIMHOrO pagiyca koneca Ta Haxuny MobinbHOT MalLnHK.

Ha kpecneHHi nosHadeHo: 1, 11 - I'pyHT; 2 - NnepedHe niBe KONeco MawuHu; 3 - nepegHe npase
KONeco mMawuHu; 4 - nepefHin nNiBUA gaTyuK BIACTaHi; 5 - nepegHin npaBun gaTyuKk BigcTaHi; 6 -
TPUBICHMIA akcenepomeTp, TPUBICHMI TPOCKOM Ta TPUBICHMI MarHiTomeTp; 7 - 3agHeE fniBe Koneco
MallmHu; 8 - 3agQHE npase Koneco MawunHu; 9 - 3agHin niBun gaTtymk BigcTaHi; 10 - 3agHin npaBuin
Aatyuk BiacTaHi; T. O - UeHTp Mac MOBINBHOI MALUNHW; Tkd1 - OUHAMIYHUIA pagiyc NepeaHboro niBoro
korneca Mob6inbHOI MawwuHW; Ahxi - BiACTaHb Bif LEHTPY MepedHboro niBoro koreca MobinbHoi
MallMHM 0O nepefHboro niBoro AaTyumka BIiACTaHi; rkdz - AVMHAMIYHMIW pajiyc nepeaHboro npaBoro
Korneca MODBINbHOI MawuHK; Ahxz - BiACTaHb Bi4 LEHTPY NepeaHbOro MnpaBoro korneca MoOiNbHOI
MalUMHX 00 NepefHboro JiBOro AaTymMka BigcTaHi; rkds - AMHaMIMHUKM pagiyc 3a4HbOro fiBoro koneca
MOBINbHOI MalwuHW; Ahxs - BiACTaHb Bid LEHTPY 3adHbOro iBoro komeca Mob6inbHOI MawwnHW [0
3a4HbOro MiBOrO AaTtyvka BIiACTaHi; rkdsa - QUHaMIYHUIA pagiyc 3agHbOro MpaBoro koreca mobinbHOI
MawwuHu; Ahxs - BiOCTaHb Big LEHTPY 3a4HbOro NpaBoro koreca Mo6inbHOI MallMHU OO0 3a4HbOro
npaBoro Aatyvka BiACTaHi; ax, ay, az - MPUCKOPEHHST paMn MOBIMNbHOT MaLLMHK MO TPbOX OCHAX; Wx, My,
®z - KyTOBi LUBMAKOCTI paMy MOBINbHOI MaLLMHX HABKOMNO BiANOBIAHWMX OCen; a, B, y - KyTK opieHTauii
pamMuy MOBiNbHOI MalWHWM B NPOCTOPI (o - KyT MOMEPEeYHOro Haxuny pamyv MOGifnbHOI MawuHU (KyT
KPeHY); B - KyT NO340BXHLOIO Haxmry pamu MoGinbHOI MalUuHK (KyT TaHraxy); y - KyT MOBOPOTY pamu
MOBINbHOI MaLLMHN HaBKOSIO BEPTUKANbHOI BiCi (KYyT PUCKaHHS).

Y HaBegeHOMy Ha KpecneHHi npuknagi peanisauii cxemaTuyHO 300paxeHo npucTpin Ang
BM3HAYEHHS OMHaMIYHUX PagiyciB KOMIC Ta Haxuny AN YOTMPUKOIICHOI MOBINBHOI MaLLUHW, WO Mae
LLIOHaMeHLLe OBi Mapu Konic Ta 3'eQHaHHsA, Take sk pama abo Ky30B MOGINbHOI MaLUMHKU, MiXK HUMMW.
OpHak gaHui NpUCTPiA TakoX MoXe OyTM BUMKOPUCTAHWUIA TakoX ANSA OOHO, ABOX Ta 6araToKOmMiCHMX
MOBinNbHMX MawwmH. KinbkiCTb KOMiC, ANs SKMX BUMIPIOETLCA AMHAMIYHUMIA pagiyc, Moxe 0yTu
HeoOMexeHot. [Mpy ubOMy JouinbHO, B pasi sKWO NoTpPiOHO OTpMMyBaTM AaHi BMMIptOBaHb 3
MOBINbHOT MaluMHK, WO Mae BinbLU HiXX 0JHEe Koneco, MPUCTPIN ANA BU3HAYEHHS OUHAMIYHUX pagiyciB
Konic Ta Haxuny cnopsaaXaTu KifbKICTIO BUMIpIOBanbHUX AaTUYMKIB (KOHKPETHO - AaT4YMKIB BiACTaHi) Wwo
BignoBigae KinbKoCTi Konic.

Mepen novaTKOM NPOBEAEHHS €EKCNepuUMEeHTanbHUX AocnigkeHb abo  ekcnnyaTauiHux
BMNPOOYBaHb MPUCTPIN ANA BU3HAYEHHS AUHAMIYHOrO pafiyca Korieca Ta Haxmny MoGinbHOI MalumHK
BCTAHOBMIOETLCA Ha MOOINbHY MawuHy. Lle moxe Oyt 6yap-aka mobinbHa maluHa, 3okpema
OOUINMBbHUM € 3aCTOCyBaHHSA MPUCTPOIO ANA NPOBEAEHHS BMMIPIOBaHb MOKa3HUKIB KOMIC TPaKTopiB,
aBTOMOGINIB CiNbCbKOrocnogapCbKoro NpM3Ha4YeHHs!, HaBiCHOI abo MPUYINHOI CiNbCbKOrocnogapchbKoi
TEXHIKN.
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Hwxkye Ginbl geTanbHO OMMCaHO MNPUKNad 34IMCHEHHS KOPUCHOI Mogeni Ansi YOTMPUKOMICHOT
MOOBiNbHOI MaLWNHK, WO Mae NepenHe NniBe Koneco 2, nepeaHe npaee koneco 3, 3agHe niBe Koneco 7,
3afHe npaBe Koneco 8, Lo OCHAaLLeHi WwmHaMu, BCTaHOBNEHMMN Ha obig Koneca, Ta po3TalloBaHi no
Bi4NOBIOHUM CTOPOHaM pamu abo Ky3oBa MOBINbHOT MaLLMHK.

[o cknagy BuMIipOBanbHMX AAaT4YUKIB NPUCTPOIO BXOAATb: MEepeaHin niBui AaTtyuk BiAgcTaHi 4,
nepeaHin npaBui OaTyKK BiACTaHI 5, 3agHin niBun gatymk BiacTaHi 9, 3aaHin NpaBun gaTyYMK BiACTaHi
10, wo onocepenkoBaHO (Y4epe3 NPOMiKHY AeTanb) abo BesnocepeaHbO BCTAHOBMNIOKOTLCHA Ha pamy
abo Ky30B MOGINbHOI MalIMHK, Ta PO3TALUOBYOTLCSA 3 30BHILLUHLOI 200 BHYTPILLHBLOI CTOPOHM Koreca,
CUMETPUYHO B3[OBX MO340BXHBbO-BEPTUKASbHOT NOLWMHM Koneca, HaBnpoTU LlEeHTpa Koneca, Takum
UYMHOM LU0 LIEeHTPp AaTyuKa BigcTaHi 30iraBcsi 3 ropn3oHTanbHO BICCHO LEHTPY BiAnoBigHMX Konic 2, 3,
7, 8 MOBIiNbHOT MaLMHK (B rOPU3OHTArsbHIA NITOLWHI).

Hatuukm BigcTaHi 4, 5, 9, 10 MOHTYIOTbCA Ha Ky30B abo pamy MOOINbHOI MaLIMHN TaKUM YNHOM,
wob BigcTaHi MiX BiANOBIAHMMM JaTyMkamu BiacTaHi: Ahxi, Ahxe, Ahxs, Ahxs (OMB. KpecneHHs), Ta
obigom abo wWuHOo BiAMOBIAHMX Konic 2, 3, 7, 8 Bynun MiHimanbHMMK, Ta, BogHo4Yac, nNpu Oyab-sikux
yMOBax ekcnnyaTauii rapaHToBaHUM Oyno YHWKHEHHSI KOHTaKkTy [OaTyukiB BiACTaHi 3 KONEecom
(3okpema obigom abo WKHO Korneca).

B HaBegeHoOMy npuknagi sk gatyuky BiactaHi 4, 5, 9, 10 3aCTOCOBYIOTLCS YNbTPaA3BYKOBI AATUNKM
BiJCTaHi, ane TakoXx OOMNYCKAETLCA BUKOPUCTAHHS NasepHUX ganekoMipis.

IHWi BuMIpIOBanbHi OaTYMKK: TPUBICHUM akcenepoMmeTp, TPUBICHUMIM TipOCKONM Ta TPUBICHUI
MarHiTomeTp 6 BCTaHOBMIOKTbL B NnonepeaHb0 BM3HA4YeHOMy Micui, T. O - ueHTpi mac MobinbHOI
MawwuHW. 3ragaHi akcenepoMeTp, ripocKomn Ta MarHiTomeTp 6 BU3Ha4aloTb MPUCKOPEHHS ax, ay, Ta az,
KYTOBI LLUBUOKOCTI mx, Gy, ®z | KYyTWU OpieHTaUil Koneca B npocTopi o, B, v.

[unHaMivHi pagiycu Komic rkdi, rkdz, fkd3, fkd4 BU3HAYaAOTLCA 3a 4ONOMOrOK AaTyMKiB BiacTaHi 4, 5, 9,
10, sKi BCTaHOBMIOKOTLCA Ha TFOPU3OHTAsbHIM OCIi LEHTpY Konic, Wo Bignosigae UEHTPY Mac
BignosigHoro koneca 2, 3, 7, 8. BiactaHni Big pgatumkiB 4, 5, 9, 10 y BepTMKanbHOMY Hanpsami o
OMOpPHOi NOBEpXHi (I'PYHTY) WO AMHAMIYHO 3MIHIOKTLCA Mif 4Yac ekcnnyaTauii MoGinbHOT MawvHK
¢aKkTU4HO i € gMHaMIYHUM pagiycom BignoBigHux konic 2, 3, 7, 8.

MpucTpin Ans BM3HaAYEeHHS AMHAMIYHOrO pafiyca kKomeca Ta Haxuriy MOBINbHOI MaluHWM TakoX
MICTUTb MIKPOKOHTpONEep (Ha KpEeCneHHi He MoKasaHo), SKUA KOMYHIiKauiiHO 3'egHaHuni 3
aKcenepoMeTpoM, ripoOCKONOM Ta MarHiTOMeTpPoM 6, Ta 3 AaTtymkamu BiacTaHi 4, 5, 9, 10.

MikpokoHTponep BumiptoBanbHoro 6mnoky Bkniovae npouecop ta 6nok nam'ati (O3, M3M1 Towo).
Brnok nam'aTi mikpokoHTponepa 36epirae nporpamy (MPOLLMBKY), Ska Kepye pob0oTol BMMIpOBanbHOro
onoka.

MikpokoHTponep nicns OTpMMaHHA Ta peecTpauii BUXIAHUX CUrHaniB, $Ki reHepylTbCH
BUMIptOBaNbHUMM daTyMkaMn, Ta IX MNEepeTBOPEHHA B [AdaHi 3Ha4YeHb BUMIPHOBAHUX BESIUYUH,
obuuncnoe, 3a gonomMoroto inbTpy Madgwick, 3Ha4eHHS MPUCKOPEHHS ax, ay, 8z, KyTOBOI LUBUOKOCTI
wx, Wy, Oz, TA BEPTUKaNbHOI CKNagoBol iHAYKLUiT MarHiTHOro nonsa 3emni Ta nepeTBOpPIOE IX B AaHi Npo
KyTW opieHTaUil koneca B NpocTopi a, B, v, ANs NoAanbLlloro BU3HayYeHHs BigCTaHi Big LEHTpY Koneca
MODGINbHOI MallMHW [0 AaTyvka BIACTaHi Ta KyTiB Haxwuny BepTUKamnbHOI OCi koreca MOoOinbHol
MaLLUHW.

MiKpOKOHTpOMnep TakoX KOpUrye oTpuMyBaHi 3 AaTuunkiB BiACTaHi 3Ha4YeHHA AMHAMIYHOro pagiyca
Koreca 3amnexHo BiJ BU3Ha4yeHO! BiACTaHi Big UeHTpy BignosigHoro koneca 2, 3, 7, 8 MOGinbHOI
MalunHW 00 BignoBigHWX AatyukiB BigctaHi 4, 5, 9, 10, Ta Big BU3HAYeHUX KyTiB o MonepevYHoro
Haxuny BepTMKanbHOI OCi koreca MobINbHOT MaLMHW, Ta B NO30OBXHLOIO Haxwny BepTMKanbHOI OCi
Koneca MoOiNbHOT MaLLWHMN.

BinbLl KOHKPETHO, MIKPOKOHTpONep ofdepXye nepLly CYKYNHICTb AaHWX 3HAYEeHHS BiAcTaHi MixX
rOPU3OHTAarbLHOK BIiCCIO LLEHTPY NepeaHboro fiBoro koneca 2 Ta rpyHTOM 1, gka BUMIpsiHa nepeaHim
niBuM gaTynkoMm BigcTaHi 4, Apyry CYKYMHIiCTb AaHUX 3HAYEHHs BiACTaHi MiXX ropn3OHTarbHOK BiCCIO
LleHTpY nepeaHboro npasoro koreca 3 Ta rpyHToM 1, sika BUMIpsHa nepegHiM npasvMm AaTYMKOM
BijCTaHi 5, TPETIO CYKYMNHICTb AaHUX 3HAYeHHs BiOCTaHi MiXX ropr3OHTarbHOK BIiCCHO LIEHTPY 3a4HLOrO
nigoro koneca 7 Ta rpyHtoMm 11, ska BMMipsAHa 3agHiM NiBMM JaTyumkoM BigcTaHi 9, yeTBepTy
CYKYMHICTb JaHUX 3HAYEeHHS BiACTaHi MiXX ropu3oHTarnbHOK BICCIO LEHTPY 3a4HbOro npaBoro korneca 8
Ta rpyHtom 11, sgka BuMmipsiHa 3agHiM npaBuMm faTymkoM BigcTtaHi 10, Ta 34iMCHIOE KOpeKLUilo Ans
BM3HA4YeHoro abo koxHoro koneca 2, 3, 7, 8 MOGINbHOI MalMHW, 3HAYEHHS OUHaMIYHOro pagiyca
nepegHbLOro mniBoro Koneca MODINbHOI MalMHW rkdi, AMHAMIYHOINO pafiyca nepeaHboro MpasBoro
Korneca MOBINbHOI MaLUUHU Tkd2, AMHAMIYHOIO pagiyca 3agHboro niBoro korneca MOOGINbHOI MalMHK
rkd3, AUHAMIYHOrO pafiyca 3a4HbOro NPaBoro kosieca MOOINbHOI MALLWHW Ikds, 3a51€XKHO BiJ BU3HAYEHOI!
BijCTaHi Big LEHTPY NepeaHboro niBoro kosneca MobinbHOI MalwmMHW OO NepeaHboro fiBOro garyuvka
BiACTaHi Ahxi, BigCTaHi Big LEHTPY nNepeaHboro nNpaBoro kosneca MobGinbHOT MalWwmMHW 40 NepeaHboro
niBoro gartymka BiacTaHi Ahxe, BiACTaHi Big LEHTPY 3agHbOro NiBOro koreca MoOINbHOI MalwuHU 0
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3aHbOro NMiBOro AaTtuMka BifcTaHi Ahxs, BiACTaHi Bif LEHTPY 3agHbOro npaBoro kKoneca mMoOinbHoI
MaLUMHW 0O 3aA4HbOr0 NMPaBoro AaTtvmka BiAcTaHi Ahxa, Ta 3Ha4YeHHA AUHaMIYHMX PadiyciB KOMIC rkdi,
lkd2, fkd3, lkd4 3ANEXHO Bif BM3HAYEHWUX KYTIB o Ta B Haxuny BepTUKanbHUX OCENn BiAMOBIAHUX KONiC
MOBINMbHOT MaLLVHWN.

MpucTpin ons BU3HaYeHHs1 AMHaMIYHOro pafiyca koreca Ta Haxuiy MOOINbHOI MalLMHU npautoe
HaCTYMHUM YMHOM.

Mig 4ac pyxy MobGinbHOI MawwuHu pagiycm konic 2, 3, 7, 8 OuHaMiYHO 3MIHIOIOTBCS, WO
BM3HA4Ya€eTbCA AaTyMkamu BiacTaHi 4, 5, 9, 10.

BpaxoBytoum KyTM oOpieHTauil MawwuHM B NpOCTOpi o, B MIKPOKOHTpONEep KOperye 3HayeHHd
ONHaMIYHUX pafiyCiB KOMIC rkdi, Mkdz, fkd3, Mkd4 LUASIXOM ypaxyBaHHS BiacTaHen Ahxi, Ahxz, Ahxs, Ahxa.

TakoxX MIKDOKOHTpPONEp KOperye 3HavyeHHs AMHaMiYHUMX pagiyciB KOMIC rkdi, [kd2, [fkd3, [lkd4
BPaxOBYOUYM Haxun BepTUKanbHUX ocen Komnic MobifnbHOT MallMHU B NO3A0BXHLOMY Ta NonepeyHomy
HanpsiMax.

OTpumaHi gaHi Npo 3HA4YeHHsA BiACTaHi MK rOPM3OHTANbHOK BICCHO LIeHTPY konic 2, 3, 7, 8 Ta
I'PYHTOM, 3HAYEHHS MPUCKOPEHHSA ax, dy, az, KYTOBOI LUBMAKOCTI mx, Wy, ©z, BEPTUKANbHOI CKNagoBoi
iHOYKUiT marHiTHoro nons 3emni nepegarwTbCcs Yy BUrMaA4i curHamny OO MIKPOKOHTporepa, Lo ix
peecTpye, Ta, y BUrNSAi AaHUX, Kopurye, 3bepirae y naMm'siti MikpOKOHTpornepa.

TakoX MpUCTPIN 30iACHIOE HenepepBHE BUMIPIOBaAHHA B pearibHOMY 4aci, Ta nepegae gaHi go
3aranbHOi BMMIptoBanbHOI CUCTEMW MODINbHOT MalUWHW, SKka BUKOPUCTOBYE BWXiAHI OaHi ans
obuncrneHb 3AiMCHIOBAHNX BUMIPIOBANbHOK CUCTEMOIO MOOINBbHOI  MalUMHKW, 3A4iNCHIE ans  ix
noganblwy o0pobky Ta aHanis. Ak BuMiptoBanbHa cuUcTemMa MOOINbHOI MalUWHU MNepPEeBaXHO
BMKOPWCTOBYETBCS BUMIpIOBarnbHa cuctemMa siky Oyno geTanbHO ONUCaHO B MaTeHTi YKpaiHu Ha
KopucHy mogens UA92889U.

Takox pesynbTaT BUMIPIOBaHHS MOXYTb B peanbHOMY Yaci BigobpaxaTncb Ha iHpopmauinHomy
avcnnei (MOHiTopi) B kabiHi MOBINbHOI MaluHW, Ta BWKOPWUCTOBYBATUCb, Hanpuknag, BOAIEM
MOBINbHOI MaLIWHW ANS NPURHATTS HUM pilleHb Mig Yac KepyBaHHS Heto, abo 4oCnigHWKOM 3 METOH
KOHTPOIO OTPUMYBaHUX pe3yrnbTaTiB TOLLO.

®OPMYIA KOPVUCHOI MOZESI

1. MpucTpin ona BM3HAYEHHS1 AMHAMIYHOrO pafiyca koneca Ta Haxuny MOOINbHOI MalUvHK, WO
MICTUTb BUMIpIOBanbHWA 6ok Ta BMMIpIOBanbHi - AaTyvky, SKMA  BiAPI3HAETbCA TUM, LWO
BMMIpOBanbHUA GMOK MICTUTb LOHaWMeEHLLe OAMH MIKPOKOHTpoOrep, OO0 cknagy BUMipOBanbHUX
AaTyvKiB BXOAATb LWOHaNMeHLe OAMH AaTYMK BigCTaHi, po3TalloBaHWiA 3 30BHILLIHLOI 860 BHYTPILLIHBLOT
CTOPOHU LLIOHaMMeHLLIEe OAHOro Kofieca, HaBnNPOTW LIEHTPA Koneca, TakuM YMHOM, LLO LIEHTP AaTymka
BijCTaHi 3HaxXOAWUTbLCA Ha rOPM3OHTamNbHIN OCi LEeHTpa Koneca, WO BUKOHAHWUA 3 MOXIUBICTIO
OTPVMMaHHS JaHUX MPO 3HaYeHHs BiACTaHi MK FOPM3OHTANbHOK BICCHO LiEHTpa Komeca Ta I'pyHTOM
ONs BU3HA4YeHHs [OMHaMIYHOro pafiyca Koreca, LWOHaMMeHWe OOWH TPUBICHUA akcenepomeTp,
LLIOHaMeHLULe OAWH TPUBICHUIA ripoCKon, WOHaNMeHLLEe OAMH TPUBICHUA MarHiToMeTp, po3TalloBaHi B
LeHTpi Mac mMobinbHOT MawmHM (O), WO BUKOHAHI 3 MOXIMBICTIO OTPMMaHHST AaHuX, WO BKIOYaTb
3Ha4YeHHS MPUCKOPEHHSA ax, ay, az, KyToBOIl LWBUAKOCTI WX, WY, Wz, BEPTUKANbHOI CKNagoBol iHAyKUii
MarHiTHoro nonga 3emni, NPUYOMy AaTYUK BiACTaHi, TPUBICHUI akcenepomeTp, TPUBICHWUIA ripockon,
TPUBICHWUIA MarHiTOMEeTp BMKOHAHI 3 MOXIMBICTIO Nepedadi AaHUX 3Ha4YeHb BMMIPIOBAHUX BEMNYMH 40
MiKPOKOHTpOIiepa, BUMIptoBanbHUIM OMOK BUKOHAHWIA 3 MOXIUMBICTIO 00'€QHaHHA O4epXyBaHUX OAHUX
3Ha4yeHb BUMIpPIOBAHNX BENWYMH, NepepaxyHky, 3a pgonomorot inbTpa Madgwick, 3HaveHb
NPUCKOPEHHSA ax, ay, az, KyTOBOi LWBWAKOCTI oX, oYy, ®Z, Ta BepTUKamnbHOI CKNagoBoi iHAYKUIT
MarHiTHoro nons 3emni B JaHi NpO KyTW OpieHTauii koneca B npocTopi o, B, Y, ANS BU3HAYEHHS
BiACTaHi Bia LleHTpa koneca MoOINbHOI MalnHKM 4O JaTyuKa BiACTaHi Ta KyTiB Haxwuny BepTuKanbHOT
oCi korneca MOOINbHOI MalUWHW, KOPEKLii OTpMMyBaHMX 3 gaTyvKka BiACTaHi 3Ha4YeHb OMHAMIYHOro
pagiyca Koneca 3anexHo Big BU3HA4YeHOI BiACTaHi Big LieHTpa Konieca MobGinbHOI MalwmHM 0 gaTymka
BiACTaHi Ta Big BW3HAYEHUX KYTiB: o - MOMEPEYHOro Haxury BepTUKanbHOiI OCi koreca MOOINbHOI
MaLlMHW, Ta 3 - MO340BXHBOIO Haxmny BEPTUKANbHOI OCi koreca MoBinbHOT MaLLVHM.

2. Mpuctpin 3a n. 1, dkun Bigpi3HAETbCA TUM, WO $K AaTyYMK BiACTaHi BUKOPUCTOBYIOTb
YNbTPa3BYKOBMI AaTUMK BiagcTaHi abo nasepHuin ganekomip.

3. MNpucTpint 3a n. 1 abo 2, Akuin BiAPI3HAETLCA TUM, LLO BUKOHAHWUI 3 MOXINUBICTIO BCTAHOBIEHHS Ha
YOTMPUKOIICHY MOOINbHY MalUMHY, WO Mae nepefHe niBe Koneco (2), nepefHe npaee koneco (3),
3agHe niBe koneco (7), 3agHe npaBe koneco (8), WO oOcHalleHi WunHamMmn Ta po3TalloBaHi Mo
BiAMOBIAHMX CTOpOHax pamu abo Ky3oBa MOOINbHOI MalWMHW, 0O CKNady BUMIPIOBaNbHUX OaT4yukiB
BXOOATb NepefHin niBMM JaTyuk BiacTaHi (4), nepeaHin npaBuin gatyuk BiactaHi (5), 3agHin nisun
Aartyvk BigcTaHi (9), 3agHii npaBun gatyuk Bigctari (10), Aki onocepeankoBaHo abo 6e3nocepeHbO
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BCTAHOBMEHI Ha pamMy abo Ky30B MOOGINbHOI MalUMHU TakMM YMHOM, L0 3abe3neyvyeHo MiHiManbHy
BiACTaHb MK BignoBiAHMM OaTYMKOM BIiICTAHi Ta KOMEcoM, Ta, 0JHOYACHO, BUKMIOYEHO MOXIMBICTb
KOHTaKTY BigNOBiAHUX AaTYMKIB BiACTaHI 3 BiANOBIAHMMW KOnecamu.

4. MpucTtpin 3a N. 3, AKNMA BIAPI3HAETBLCA TUM, LLO MIKPOKOHTPOSIEP OAEPXKYE MepLly CYKYMHICTb
OaHVX 3HaYeHHs1 BIACTaHi MK ropus3oHTanbHOK BIiCCIO LEHTpa nepedHboro fiBoro koneca (2) ta
r'pyHTOM (1), ika BUMipsiHa nepegHimM niBUM JaT4MKOM BigcTaHi (4), ApYry CYKYMHICTb AHWUX 3HAYEHHS
BiACTaHi MK rOPU3OHTaNbHOW BICCKO LeHTpa nepegHboro npasoro koneca (3) Tta rpyHTom (1), dka
BUMIipsiHA NepefHiM NpaBuMM AaTyYMKOM BigcTaHi (5), TPETIO CYKYMHICTb JAaHUX 3HAYEHHS BiACTaHi Mk
ropm3OoHTarnbHOK BICCIO LeHTpa 3adHboro niBoro koreca (7) ta rpyHtom (11), sika BUMipsiHa 3agHim
niBuM gaTyMkom BigcTaHi (9), YeTBEPTY CYKYMHICTb AaHMX 3HAYEHHS1 BiACTaHi MK rOpM3OHTanbHOM
BiCCIO LileHTpa 3aHbOro nNpaBoro kKosneca (8) Ta rpyHtom (11), ska BUMipsiHa 3agHiM NpaBUM AATYMKOM
BigcTtaHi (10), Ta BMKOHAHWMIA 3 MOXNMBICTIO KOpEeKUii, Ans BuM3HadeHoro abo KOXHOro Koreca
MOOINbHOI MalLMHK, 3HAYEHHS OMHAMIYHOro pagiyca nepegHbOoro fiBoro koreca MobiflbHOT MallnHM
lkd1, AUHAMIYHOrO pafiyca nepeaHboro NpaBoro koneca mMobinbHOT MaLUMHK fkd2, AMHAMIYHOMO pajiyca
3aHbOro NiBOro Komneca MOBGINbHOI MaLUWHU fkd3, AMHAMIYHOrO pafiyca 3a4HbOro MpaBoro Koreca
MOGINbHOI MaLIMHW Tkd4, 3ANEXHO Big BU3HAYEHOI BiACTaHi Big LEHTpa nepeaHboro niBoro kKoneca
MOBINBHOI MalMHM OO0 NepeaHbOro niBoro gaTtyvka BiacTaHi Ahxi, BiACTaHi Big UeHTpa nepeaHboro
npaBoro koneca MOOINbHOI MalMHM A0 MepegHbOro NiBoro gatuvka BigcTaHi Ahxe, BigcTaHi Big
LeHTpa 3agHbOro fiBoro komneca MoOGinbHOI MawWMHM OO 3a4HBOrO MiBOro AaTtymka BigcTaHi Ahxs,
BiACTaHi BiA4 LeHTpa 3agHbOro NpaBoro Komneca Mo6inbHOI MalWHW A0 3a4HBOrO MPaBoOro Aartvvka
BiACTaHi Ahx4, Ta 3HAYEHHSI OMHAMIYHUX pafiyCiB KOMIC rkdi, Mkd2, lkd3, Mkd4 3@NE€XHO Bif BU3HAYEHUX
KyTiB o Ta B Haxuny BepTUKanNbHUX OCen BiANOBIOHWX KOMIC MOBINbHOT MaLlnHW.

5. MNpucTpin 3a n. 1, AKMA BiAPIZHAETLCA TUM, O BUMIpIOBanbHUA B6MOK BUKOHAHWIA 3 MOXITUBICTIO
30JiICHEHHS HEeMepepBHOr0 BUMIPIOBaHHA B peanbHOMYy Yaci Ta nepegadi JaHux OO 3aranbHoi
BUMIpIOBANbHOI CUCTEMM MOOBINBHOI MalUMHM SIK BUXIOHMX OaHUX Ans ob4yucrneHb 34iNCHI0OBaHMX
BMMIpIOBANbHOI CUCTEMOIO MOBINbHOI  MawwuHM Ta/abo Ak gaHux Ana  BigobpaxeHHA Ha
iHpopmauiiHoMy gucnei B kabiHi MOGINbHOT MaLUUHN.
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