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EnexTpoHHi cucteMu Ta cCUTHANIU
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Po3ymHi1 okyiasapu Ha ocHOB1 SoC QCC5124

Maxkcumosud b. O.

dakynbrer Enextponikn
HauionaneHuii TeXHIYHUHN yHIBEpCcUTET Y KpaiHu

"KuiBcbkuil mosiTexHigHuil iHCTUTYT iMeHi Iropst Cikopcebkoro"

Kwuis, Ykpaina

Anomayia—B cTaTTi 3alPONOHOBAHO CTPYKTYPY NOOYAOBH PO3YMHHX OKYJSPiB HA OCHOBI NOTY:KHOIO IpOLECOpPY
3 BHKOPHCTAHHSAM TPAKTY KiCTKOBOI0 NpoBe/eHHsl 3BYKiB. Po3po0Ky npoBeieHO Ha OCHOBI aHAJIi3y PUHKY HOCHMOI eJIeKT-
POHIKH Ta JOCJHiIKeHHs] monyasipuux (yHkuiii cepen kopucryBayiB. OGrpyHTOBaHO BUOIp KOpUCHOr0o Hadopy (yHkuii
OKYJISIPIB /151 MOBCAKAEHHOT0 KOPHCTYBa4a HOCHMMOI eJIeKTPOHIKH, 1110 J03BOJIUTh CTBOPUTH OJIbII KOMIAKTHY iX KOHCT-
pyKuilo, a mepesaya 3ByKy 4epe3 3aBYIIHY KiCTKY — MacTOil 3a0e3ne4nTh MiABHILEeHY 0e3neKy KOPHCTYBa4a Ta MOKPaIUTh

CJIYXOBY YyT/IMBICTB.

Knrouogi cnoea — po3ymui okynapu; kicmkoea npogionicms; SoC; 2onocoge kepysanns; Bluetooth 5.0; BLE.

L Bctvn

Binomo, mo Hapasi cepes IMMPOKOTo KoJjla KOPUCTY-
BayiB BiIOYBA€THCS CTPIMKE MOMIMPEHHS BUKOPUCTAHHS
TaK 3BaHOI PO3yMHOI HOCHMOI €JICKTPOHIKY — IHTENEKTY-
aJIbHUX €JIEKTPOHHUX IIPUCTPOIB, SIKI 3HAYHO CIIPOILYIOTh
CHPUHHATTS 1H(OPMALT JIOIUHOI0 B Cy4YaCHOMY JKHTTI.
L[pOoMy CHIpHSIIOTD IIBUJIKE BUBEACHHS Ta JIOCTYII JI0 TIOT-
pibHO1 iH(OopMAIIi]l 3 MOXKIIMBICTIO TOJIOCOBOTO UM TaKTH-
JBHOTO KepyBaHHsA. HacmigkoM 1poro € ajanramis
JIFOJIMHU B BEJIMKOMY MOTOII iH(popMarii IUIsIXOM BUITY-
YeHHs TeBHUX niil. Taki po3yMmHI MpHCTPOI MOXYThH
BHUBECTH iH(OpMalLil0 OCTaHHbOI TMOJii, HANPUKIA,
Y BUTJIA/1 NOBIIOMIICHHS Ha €KpaH M BiATBOPUTH HOTO
i JUTS [[HOTO HEMOTPiOHO AicTaBaTH cMapThOH YU HTH 10
KoMI'totepa. HalOuTeInl MOMyIApHAMH TPOTYKTaMH
HOCHMOT eJIEKTPOHIKHM Ha CHOTO/IHI € PO3yMHI F'OANHHUKU
Ta QitHec-Opacietn. HaToMicTh po3yMHI OKYJIISIpH e HE
3aBOIOBAJIH MOMYJISIPHICTD Cepe]] KOPUCTYBaUiB, OCKIILKU
HE MaJIi TIOBHICTIO BU3HAYEHOTO 0ajlaHCy MiX iX (yHK-
[[IOHAJIOM, TEXHIYHMM HAIOBHCHHSM Ta Maco-rabapuT-
HUMH Xapakrepuctukamu. CydacHi PO3yMHI OKYyJSpH
JIOCTYIIHI JUIsl BAKOHAaHHS BiJ eBHUX (paxoBux poOiT 10
MOBCSIKACHHUX. MoJenb, siKa pO3IIIAAEThCA B CTaTTi,
BiJTHOCUTBCS JI0 MOBCSKICHHUX OKYJISIPIB Ta mependayae
HasBHICTH HEOOXiTHOTO AJIs1 KOPHCTYBada HabOpy JinIIe
HaWOUIBII MOMIMPEHUX 0a30BUX (YHKIIIH, IO CIIPUATHME
HaOJIDKEHHIO JI0 3ralaHOTO BHUILE i1eanbHOTO OananHcy.

II.  AHAJII3 KOH’IOHKTYPU PUHKY

YHiBepcallbHI pillIeHHs IS 3arallbHOTO KOPUCTyBada
MaroTh He 30BCiM 3py4YHHI popM-(aKTop JUIsl MOCTIHHOTO
3HAXOKEHHS TPUCTPOIo Ha roJyioBi. Hampuknam, Google
Glass [1] — po3yMHi OKyJIIpH BCECBITHBO BiIOMOi KOMIIa-
Hii Google, He 3Bakal0YM Ha NpeMiaJbHUN AW3alH HE
MOYKHa Ha3BaTH KOMITAKTHUMH, OJIHAK 1€ HE 3aBaJIIO0 iM
MAaTH CBOIX MPUXWIBHUKIB, Puc. 1.

MuHyIOpiYHI Ipe3eHTalii MmoKa3aly JACKibKa IiKa-
BUX MOJIEJICH, SIKi B)KEe HAOJIMIKAIOTHCS IO CTBOPEHHS THX
PO3YMHHUX OKYJISIPIB, SKHMH iX Oa4uTh KOPUCTYBa4 —

BOHH MAlOTh HE BIJPI3HATUCH 30BHIIIHIM BUTIISAOM BiJ
3BUYAHHHUX OKYJISPIB.

Kommnanis Huawei HemomaBHO IIpe3eHTyBaja HOBI
OKyisipu BiacHoro BupoOHuiTBa Huawei x Gentle
Monster [2], siki Maiiyke HE BiAPI3HSIIOTHCS BiJl 3BUMAMHUX
okymsapiB. CucTemMa CTBOpEHa SIK akKcecyap pa3oM
3 KOpelchbkUM BUpOOHHKOM OKyIsipiB Gentle Monster, He
Mae MPOEeKIii Ha JiH3y YM Kamep, HasBHI JHIIE 3ByKOBa
nepenaya iHdopmarii Ta pesxum rapitypu. B miit koHc-
TPYKIIi 3aCTOCOBAaHO IMHAMIKH, III0 HE MOXKHA Ha3BaTH
iIcabHUM PIIIICHHSIM, OCKUIBKH B JIFOJITHUX MiCIIsIX Oy ie
MEHIIIa 9y THICTBH, Puc. 2.

Puc. 1 Google Glass

Puc. 2 Huawei x Gentle Monster
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Puc. 3 Focals by North

Oxyisipu Focals [3] kommanii North € cyqacanM Haii-
0inpII HAOJIMKEHUM [0 11ealibHOro OanaHcy BapiaHTOM
peaizarii. Moro 0co6MBOO BiAMIHHICTIO € HASBHICTH
MIPOEKLiT 300paXkKeHHs, TP [IboMy OyJ10 30epeKeHO KOM-
MaKTHY KOHCTPYKIIIO OKYJISAPiB Ta X CTHILHUN 30BHIII-
Hii Burisig, Puc. 3. Cucrema Mae Barome TEXHIUHE HAIIO-
BHEHHS, 32 JIOTIOMOTOI0 MIPOEKIIii MOkHa Habarato edex-
TUBHIILIE BUBOJUTH KOPHUCHY iH(opMmamilo nmpo HaBira-
11if0, CIIOBIIIEHHS TOMO[4].

KicTkoBa npoBifHICT 3BYKY 3 HAaBEJCHUX BHIIE IIPO-
IYKTiB 3acTocoByeThes mume B Google Glass. i cyTs
MOJISITa€ B MPOBEICHHI 3BYKOBHX BiOpamiid 10 BHYTpIMI-
HBOTO ByXa 4epe3 3aBYyILIHY KICTKy — Mactoin. PiBens
3BYKYy PETYJIIOEThCSA B JennbOenax i Mae MakcHMalbHe
3Ha4yeHHs Ha piBHI 70 1b. Ajie came Iie € TUM TEXHIYHUM
pilICHHSM, SIK€ JIaCTh 3MOTY TOKPAIIUTH CHPHHHATTS
1H(1)opMau11 B pI3HMX YMOBax i, 10 HE MEHII T'OJIOBHE,
MABUIINTH O€3IeKy KOPUCTYBaya, IUIIXOM 30epeKeHHS
MOXKJIHBOCTI BiI4yBaTH OTOYYIOUi 3BYKH.

II1. [IPOBJIEMATUKA

He3Baxarouu Ha BEIHKY KUTBKICTh CTBOPCHUX PO3YM-
HUX OKYJISIPiB, IX BCiX 00’ €JHY€ OJTHa OCHOBHA TIpo0JIeMa,
sIKa MOJIATAE Y 3HAXOJKCHHI ONITUMAITFHOTO BiTHOIICHHS
iX QyHKIIOHATY, TEXHIYHUX 1 MacO-TabapUTHHUX XapaKTe-
puctuk. OKyJsipy — 16 TaKui NPUCTPiH, KU Mae OyTH
MAaKCHUMaJIbHO JIETKAM, 3PYYHAM Ta MPUBAOIHBHM Ha
BUTJISI HE BTPAYAIOYH MPH IIbOMY B TEXHIYHOMY HAIIOB-
HEHHi. B CBITi eeKTpOHIKH MOCTIHHO TPUMAETHCS TEHIE-
HITis, SIKa MOJISTa€e B TOMY, IO YUM OLTBII BUMOTH CTaB-
JISIThCSI, TUM CKJIQHIIIE I[¢ BUKOHATH 1 THM IOPOKYE
BOHO Oyne. ToMy ImOKH Iei HampsiMOK HOCHUMOI €JIEKTPO-
HIKH PO3BHBAETHCS, HEOOXIZHO CTBOPIOBATH 3alliKaBje-
HICTh ayAMUTOPIl HUISIXOM MOOYAO0BH PI3HOMAHITHUX CHC-
TeM 3 PI3HUM TEXHIYHHM HATIOBHCHHSIM BiJl MPOCTHX
pillleHs 10 CKJIagHUX. BHUPOOHHKHM pPO3yMitOTh, IO IIi
PO3YMHI OKYJISIpH MarOTh OyTH MaKCHMAaJbHO KOMITAKT-

HUMH, aji¢ SKII0 HE HAMOBHHUTH iX MPUBAOIUBUM, Mic-
ISIMH HaJUTHIIKOBHM, (DYHKIIIOHAJIOM, BOHH HE 6yz[yTL
KOPHCTYBaTHCh momuToM. OnHak, HOBITHI TEXHI4HI
pilIeHHs, fAKI DO3BOJIIOTH BUPIIIUTH TaKy Npooiemy,
KOILLUTYIOTh JIOBOJII JOPOTO 1 11e, SIK HACIIJIOK, BIUIMBAE HA
KiHIIEBY IiHY MPOAYKTY. OCKIJIBKH BCi PO3YMIIOTb, IIIO 1Ie
Oinbllie axkcecyap, JIIOJIeH, 3alliKaBIeHUX Yy NpUAOaHHI
JIOPOTHX Ta HE 000B’SI3KOBHX pedeil TOBOJI MaJlo.

MeToro po6oTH € peatizallis HAHOLIBII AKTYaIbHOTO
IUIA KOpUCTyBada 0a30Boro (yHKIioHamy (ZOCTyH IO
TOJIOCOBOTO ACHCTEHTY, MOBITOMIICHHS ITPO CHOBIILEHHS,
pexxuM rapHiTypH). [Ipn MiHIMaTbHHX Maco-TabapuUTHHX
XapaKTEepUCTUKaX 3 BUKOPHCTAHHSIM KiCTKOBOTO IIPOBE-
JIEHHS 3BYKiB IUIAXOM PO3POOKH CTPYKTYypH MOOYIOBH
MOPTAaTHBHOTO PO3YMHOTO TPHCTPOIO Ta BUOOPY OCHOB-
HMX il CKJIaZOBHUX, BKJIIOYAIOYH OOYHCIIOBAIBLHUI KOM-
noneHT Ha ocHOBI S0oC (System-on-Chip).

I3 BpaxyBaHHSAM TPOOIIEMATHKH 3alPONIOHOBAHO
CTPYKTYpY NOOYJIOBU PO3YMHHUX OKYJISIPIB, SIKa MICTHTh
B c00i MiHIMAJIbHO-IOCTaTHIH HA0Ip TEXHIYHUX PillICHb.
BukopucroByroun Mmoo MoJenb MOXHa — 3a0e3NeyuTH:
nepeaavyy 3ByKy 3 KiCTKOBAM BHJIOM IIPOBIIHOCTI 3aMiCTh
3BUYAHMX IWHaAMiKiB, miaTpuMKky Bluetooth LE, Google
assistant Ta pexxumy rapHitypu. Ha Puc. 4 nHaBeneno
CTPYKTYPHY CXeMY MOZETIi.

OCHOBHUMU CKJIaJOBUMHU CXCMHU €:

e  JIBa Mikpo(oHH IJIS TOJIOCOBUX KOMAHJI Ta Telle-
(OHHMX BHUKIMKIB, 3 SKHX OJIUH OCHOBHHH,
a IpyTHH - U1 CHCTEMH MIPUIYIICHHS IIyMy.

e KicrkoBwuii BibpaTop, sikuii 3a6e3euye nepenaqy
3BYKOBUX KOJIMBaHb uepe3 3aBYIIHY KICTKY
JIIOOUHU - MacTOI1I.

e (CeHcopHa MaHelb: IHTErPOBaHa B IyXKKY OIpaBH
1 BUKOPHUCTOBY€ETHCS [l BUKOHAHHS KOMaHI.

e [IAIl 3 OydepHum mnincuiaroBayeM Ui Kepy-
BaHHS KiICTKOBHM BiOpaTopoM.

e  AIIIl 3 monepeaHiMH HiICHIIOBaYaMH 1Jisl 000X
MikpodoHiB.

e CPU — mporecop a1 00poOKH JaHUX 3 MiATPH-
MKoro TexHouorii Bluetooth 5.0 BLE.

e bBarapes )XHUBJIEHHS Ta KOHTPOJIEP 3apsIy.
e  AHTeHa Juisd NpUIMaHHs CUTHAIY.

o  @inpTp AN aHTEHHU.

s [ Bluetooth | DAC
£ SoC I—
- CPU —‘ -
EE“Q[,;I;;::T\;ON?N L ADC
£ |
c
5 1
£ a
g Battery Sensor panel | ADC
J

Puc. 4 CtpykTypHa cxema po3poOku
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Puc. 5 Ilpuknan niakaroyeHHs nepudepii

KpiM cTaHmapTHHX ISl TAKAX MIPUCTPOIB CKIIATOBHUX
€ 610K BiOpaTOpa ISt KICTKOBOT'O 3BYKOIIPOBEIeHHS. BiH
JIaCTh 3MOTY Kpallle YyTH B JIOASHUX MICIIIX, 1€ 3BYK 31
3BHYAHUX JUHAMIKIB MOXXHA IPOCTO HE IOYYTH. 3BYK
3 IMHAMIKY — 11€ aKyCTHYHUI CUTHAII, SKUH MOXe 3ariy-
IIMTH HIIMH 3BYKOBMH CHTHajl 3 OUIBII TYYHOTO JKe-
pena.3B’ 5130k 31 cMapThoHOM Oy/e BiOYyBaTUCH i3 BUKO-
pucranHsaM texHounorii Bluetooth, a came Bluetooth Low
Energy 3 meTor0 exoHoMmii eHeprii akymyinstopa. Ilepe-
Bara y BukopuctanHi BLE 5.0 moxsrae y mokpamieHux
XapaKTepUCTUKaX, 30KpeMa, TaKUX SIK JaJbHICTh MpH-
oMy curHamy, OijbIlIa IIBUAKICTE TIepeadi Ta, Mo Haii-
Ba)XJIMBIIIIE, MEHIIIE ESHEPrOCIIOKHBAHHSI Yy IOPIBHIHHI
3 TEXHOJIOTI€I0 TIOTIEPEJHHOTO MOKOJIHHS.

Google assistant — ro10COBHI TOMIYHKK BiJ] KOMIIaHii
Google, sxmif qooMarae KOpUCTyBady 3HAXOAUTH iH(PO-
pMallifo Ha OCHOBI rojiocoBux KoMaus [5]. Cxema mepe-
0ayae HasBHICTH JBOX MIKPO(OHIB U 3aIUCy MOBH
kopuctyBaya. OfMH — OCHOBHHM, THIIUI — JOJIaTKOBHIA
IUIA CHCTEMH NpUAYIICHHS OIyMy. TakoXX CTpyKTypa
nepen0avyae BUKOPUCTAHHS OKYJISIPIB SIK TapHITYpH — JUIst
TMPUHHATTS Ta 3A1HCHCHHS BUKJIHKIB.

Xoua B 1iit poOOTI NPeACTABICHO CTPYKTYPY TEXHid-
HOTO DIIlIEHHS, TIPH HOTO PO3pOOIIi CINiJ TaM’sITaTH TIPO
HOTr0 MOBHY KOHCTPYKIIIO 1 3aTajioM PO3YyMITH, SIKi TEXHi-
YHI CKJIaJOBi MaloTh OyTu B Hill. KOHCTpyKIis NOBUHHA
OyTH €CTeTHYHO TIPUBAOIMBOIO, OCKIIBKHA OKYJSIPH
B TEpIIy uepry — Ie akcecyap. s mboro HeoOXigHO
BUKOPHUCTOBYBATH KOMITOHEHTH, IO PO3pPOOJIEHI IS
HOCHMO] €NeKTPOHIKH. Taki KOMIOHEHTH MalOTh 3MEH-
IIeHI PO3MIpH, IIO0 € TOJIOBHOIO BUMOTOIO IO TaKUX IPH-
CTPOIB Ta SKIIO TOBOPUTH PO BUKOHABYY YaCTHHY, MaTh
crierudigani Habip mepudepii came s HOTO MOPTATH-
BHOTO KJlacy. BUKOpPHCTOBYBaTH MIKpOKOHTpOJIEpH Ta
MIKpOIIPOLIECOPH 3arajibHOTO IIPU3HAYCHHS B JAHOMY BH-
MKy HE MPEACTAaBISEThCS NOLUIBHUM, OCKUIBKA BOHU
HE po3paxoBaHi HA BUKOPHCTAHHA B TAKHX NOPTaTUBHUX
JI0JIaTKaX, HE 33J0BOJIGHSIOTE BUMOTaM ILOJ0 TabapHT-
HUX pO3MipiB Ta MaloTh OaraTo 3aiiBoi mepudepii, sgxa
Oyze e CoXXKUBaTH €HEPTiIo.

OcHoBHa 3a/1a4a — o0paTu Takuii Habip KOMIIOHEHTIB,
SIKM{ JT03BOJINTH 3MEHIIUTH KUIBKICTh CKJIaJOBUX T'OTO-
BOTO JpyKoBaHOro By3na. Hampukman, Oinpmricts SoC
JUIsl TIOPTaTHBHOI ENICKTPOHIKM BXX€ MAalTh B CKJIaii
nepudepii ALIL, LIAII, BibHI MOPTH BBOAY/BHBOLY LIS

MIIKJIFOYCHHS, & TAKOK MOXKYTh MaTU BOYJOBaHHI KOHT-
posiep 3apsimy Oatapei. OcraHHe, HampuKiIaa, OibII
XapakTepHO JUTS Cremiani3oBanux dimiB. [Ipu BuUKOpuC-
TaHHI 0araTo(yHKIIOHAJILHOTO IPOILIECOPHOTO BYy3Ja
3aJIMIIAETHCS] BCTAHOBUTH JIMIIIE TPH ITiICUITIOBAYI, SIKIIO
BHHHKHE HEOOXIAHICTh, a TAKOXK Iia €IHATH IHII CKIa-
JIOBI CTPYKTYPHOI cXeMH. TaKuM YHHOM, ITPU BHKOPHUC-
TaHHI CIEIiaTi30BaHUX OOYHCITIOBAILHUX KOMIIOHCHTIB
MOTEHIIIHO JOCSTAETHCSI CKOPOUYCHHS Baro-rabapuTHUX
PO3MIpiB i3 BUKOPHCTaHHSIM OJIHI€T MIKDOCXEMH Ta, SIK
HACITiIOK, 3MEHIITY€ThCSI HE0OXiTHa €MHICTh OaTapei.

Kommanii, siki 3aiiMaroTbcsi BUPOOHHMLTBOM Takoi
MPOAYKINI, 3a3BUYail CaMOCTIHHO PO3pOOIIIOTE 00UHC-
JIIOBa4 — MPOLECOp, SIKUil Oylie KepyBaTH OKYJIsIpaMH Ta
o0OpobmoBaTi HEoOXimHy iHpopMamnito. Bukopuctanas
SoC ByiacHOT PO3pOOKH JIJIsI HOCUMOI €IEKTPOHIKHU 031~
THBHO BIUIMBAa€ HA €HEProe(eKTHBHICTh ITOPTATHBHOIO
MPUCTPOIO Ta HOTO HAMIMHICTh BHACIIIOK 3MCHIICHHS
BHUKOPHCTaHHS KOMIIOHEHTIB, a TAKOK CKOPOYEHHS Baro-
rabapuTHUX PO3MIpiB. 3PEUITOI0, MOXHAa BHKOPHCTATH
BXE TOTOBI pimeHHsS. BoHu Takox OyayTb matu Bce
HEoOXimHe I iHTEeTpallii B TEXHIYHE PINICHHS TaKOTO
THILY, ajie iX mpobsema nosirae B ix yHiBEpCalbHOCTI, 0
03HaJa€ HEOOXigHICTh HANAINITYBaHHS BiAMOBIAHO IO
BUMOT PO3POOHHKA.

Jns BukopuctaHHS B po3poOri mpomoHyeTsest SoC
kommanii Qualcomm [6], sika € JinepoM y CTBOpPEHHI
MoAIOHUX pilmeHb I MOOUTRHUX IUIATGOpPM Ta Mae
BEJINKUI BUOIp HOCTYIHOT npoaykKuii. B cTpykTypy Mosxxe
Oytn iHTerpoBano cimeiictBo QCC302x/QCC303x [7]
a6o QCCS5100 [8]. Cepiz QCC5100 € 6impin mpuBadIH-
BOIO JIJIsl BAKOPHUCTAHHSI, ajJie BOHA PO3paxoBaHa Ha BUKO-
pucTaHHS 0€3MPOBITHUX HABYLIHUKIB, OCKUIBKY MiTPH-
Mye crepeo ¢opmar. B 11boMy BHNAJIKy OJMH KaHaJ He
Oyne MiAKIIOYEHHH, IO HE € KOPEKTHUM 3 TOYKH 30pY
BUKOPHCTAHHS HAsIBHUX PECYPCIB.

Ha Puc. 5 moxkazano miakimtodeHHs mepudepii 1o
SoC QCC5124 [9] — TomoBoro mporecopy cepii
QCC5100, sxuit mporoHye BUPOOHUK y ceOe Ha calTi
B SIKOCTI MpHKIaay peatizaiii rapuaitypu [10]. 3amicts
KHOTIOK B [IbOMY PiLlICHHI MPOMOHYETHCS BUKOPUCTAHHS
CEHCOPHOT MaHeJi.

BHCHOBKU

P03BHTOK HOCHUMOI €NEKPOHIKH PYXaeThCsl y Hampsi-
MKy CTBOPEHHS MaKCHMAJIbHO 3pyYHHMX HPOJYKTIB Ha
KOKEH JIeHb. 3aIlpOIIOHOBaHAa B pOOOTI CTPYKTypa Hepe-
Oauae peaizalliio PO3yMHHX OKYJISPIB, sIKi OyIyTh KOHC-
TPYKTUBHO HAOIIKEH] IO POpMi 10 3BUIaHHUX OKYJISPIB
Ta MaTHUMYTh JIMIIC HAWOUIbII 3aTpeOyBaHi KOPUCTYBa-
yeMm 0azoBi ¢yHKmii. [le 703BONMHUTH 3HWU3WUTH BapTICThH
NPUCTPOIO Ta 3pOOHTH HOTO0 MOCTYHMHHMM JJIsI 3HAYHO
OiTBIIIOTO KOJIa KOPHUCTYBaviB. BUKopHcTaHHS KiCTKOBOT
MPOBIHOCTI 3BYKiB MO3UTHBHO BiJIOOPa3UTHCS HA MOJII-
IIeHH] repenadi iHpopmarii He3auekKHO BiJ MiCI[e3HaX0-
JUKEHHsI KopuctyBaya. KpimM mporo, e Takoxx He Oyxe
BIUIMBATH Ha KOMYHIKalil0 KOPHCTYyBaya 3 OTOUYIOUHM
cepenoBHUINeM, 1o miaBumIye 6e3meky. [Ipoctuit Ta mer-
KUi croci® KepyBaHHs 3 CEHCOPHOIO MaHEJUTI0 SIKHANK-
pae miaxXoguTh IS TaKOTO THITY aKCecyapiB, OCKITBKH
HAaTUCKaJIbHI €JIEMEHTH THUIy KHOIOK OyayTh CTBOPIO-
BaTH 3aiiBe MeXaHiYHE HABaHTAXCHHS Ha KOHCTPYKIIIO
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Smart Glasses Based on SoC QCC5124
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Abstract—The article proposes a structure for building smart glasses based on a powerful SoC using the bone path for
sound. Modern smart glasses are available to perform from certain professional jobs to the everyday. The model discussed
in the article refers to casual glasses and assumes that the user needs a set of only the most common basic functions, which
will help to achieve the perfect balance. The development was based on an analysis of the wearable electronics market and
the study of popular features among users. The choice of a useful set of eyewear functions for everyday users of wearable
electronics is justified, which will allow them to create a more compact design, and the transmission of sound through
the bone - mastoid will provide increased safety of the user and improve auditory sensitivity. This will allow you to hear
better in people's places where the sound from ordinary speakers is simply not heard. Speaker sound is an acoustic signal
that can silence another sound from a louder source. The main task is to choose a set of components that will reduce
the number of components of the finished board. Companies that manufacture such products usually develop their own
calculator, a processor that will operate the glasses and process the necessary information. The use of SoC's own design for
wearable electronics has a positive effect on the portable device's energy efficiency and reliability due to reduced component
use and reduced overall dimensions. After all, you can use ready-made solutions. They will also have everything you need
to integrate into a technical solution of this type, but their problem is their versatility, which means you need to customize
to the developer's requirements. The structural scheme of application use SoC by Qualcomm company with a piece in
devices of this type is presented. Qualcomm's SoC is available for development, leading the way in creating similar solutions
for mobile platforms and with a large selection of affordable products. QCC302x / QCC303x or QCC5100 family may be
integrated into the structure. The circuit, in addition to the processor, includes the use of the necessary external peripherals
as amplifiers, 2 microphones, a touch control panel, antenna and antenna filter, a battery and a battery management system.
The proposed structure provides for the implementation of smart glasses, which will be structurally close in shape to regular
glasses and will have only the most required user basic features. This will reduce the cost of the device and make it accessible
to a much larger number of users. The use of bone conduction sounds will positively improve information transfer regardless
of the user's location. And having a voice assistant will allow you to quickly get the information you need without touching
your smartphone.

Keywords — smart glasses; bone conduction; SoC; voice control; Bluetooth 5.0; BLE.
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