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(57) Asromarmdeckoe YCTPOHCTBO ISt YOOPKH CO-
nepxut yerpoiictBo (10) cbopa anms cObopa 3amaHHO-
T0 mapaMeTpa OKpYy’Karomieii 0O0CTaHOBKM aBTOMAaTH-
YEeCKOro ycTpoiicTBa st yoopku u mpoueccop (20)
npunoxenuit. [Ipomeccop (20) nmpunoxkeHwii comep-
XKHUT IEHTPaNBHBIN mporieccop (201), smexTpudecku
coequHEHHBIH ¢ ycrporictBoM (10) cOopa, mis mo-
JMy4eHHs 3aJaHHOTO HapaMeTpa Cpeabl, COOPaHHOTO
ycrpoiictBoM (10) cbopa. IIpomeccop (20) mpumoxe-
HU Taroke coepkuT rpadudeckuii mpoueccop (202),
JNMEKTPUUYECKH COEIUHEHHBI C LEHTPAIbHBIM IIPO-
meccopoM (201). I'padraeckuii mporeccop (202) mo-
JyJaeT 3aJaHHBIA MapaMeTp CPeAbl OT IIEHTPaIBHO-
ro mporeccopa (201), a 3arem co3maer KapTy OKpy-
XKarormeil 00CTaHOBKH aBTOMAaTHYECKOTO yCTPOHCTBa
Juil yOOpKHM Ha OCHOBE 3a[JaHHOTO Mapamerpa cpe-
I6l. TeXHHYECKOE pPEeIIeHHE HACTOSIIErO PACKPBITHS
MO’KET TOBBIIIATh TEXHNIECKUE BO3ZMOKHOCTH H CKO-
POCTH OTBETa aBTOMAaTHIECKOTO yCTPOUCTBA 1S yOOp-
KW, 9TOOBI TOBBICUTH 3 (HEKTHBHOCTH paOOTHI aBTOMA-
THYECKOTO YCTPONCTBA JUIs YOOPKH.
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ABTOMATHYECKOE YCTPOWCTBO JLIA YEOPKH W CIIOCOB YEOPKH

ONWCAHUE

00,1a¢Th TEXHHKH, K KOTOPOI OTHOCHTCS HACTOSINIEE H300peTeHHue

[0001] Hacrosimmee packpbiTHE€ OTHOCHTCA K OOJACTH TEXHOJOTHH aBTOMATUYECKOM

yOOpKH U, B YHACTHOCTH, K aBTOMAaTHYECKOMY YCTPOUCTBY It YOOPKH U crtoco0y yOOpKH.

IIpeqmiecTBYIONMIMIT YPOBEHb TEXHHKH HACTOANIECI0 H300peTeHHus

[0002] B ypoBHE TeXHUKH pa3sHOOOpa3HbIE aBTOMATHYECKHUE YCTPOMCTBA ISl YOOPKH,
TaKMe KaK aBTOMAaTHYeCKHe POOOTHI Ui MOAMETAHUS M aBTOMATUYECKHE POOOTHI Ui MBIThS
MI0JIOB, MOTYT aBTOMAaTHYECKH BBIMOJHITH Pa3HOOOpa3HbIE OMepalyy Mo yOopke, 4To ymoOHO
IUIS TIONI30BaTeNiell. ABTOMATHYECKOE YCTPOMCTBO Uit YOOPKH JOJDKHO CO3IABAaTh B PEKHUME
peaTbHOTO BpPEMEHH KapTy OKpY)KaroIell cpeapl aBTOMAaTHUECKOrO YCTPOICTBA ISt YOOPKH IS
aBTOMATHUYECKOTO BBITIOJHEHUS OTIepaLnii o yoopke.

[0003] OnHako, MOCKOJBKY TEXHUYECKHE BO3MOXKHOCTH aBTOMAaTHYECKOTO YCTPONCTBA
sl yOOpKH orpaHuyeHsl, 3PQPeKTUBHOCTb pabOThl aBTOMAaTUYECKOTO YCTPONCTBA Al YOOPKH

OOBIYHO HU3Kas M3-32 HU3KOH CKOPOCTH CO3/IaHUS KapThI.

Kparkoe packpbITHE HACTOSAUIET0 H300peTeHHus

[0004] Hacrosiimee packpbiTHe 0OeCTIeUMBAET aBTOMATHYECKOE YCTPOMCTBO Ui YOOPKH,
KOTOPO€ MOXKET MPEO0NETh HEAOCTATKH YPOBHS TEXHUKH.

[0005] CornmacHO mepBOMY acCleKTy OHOTO BapHaHTa OCYLIECTBJIEHUS HACTOSIIErO
PACKPBITHSL aBTOMATUYECKOE YCTPONUCTBO [T YOOPKH OOECTIEUMBAETCS] U CONEPIKUT: YCTPOHCTBO
cbopa, CKOHCTpPYMpPOBaHHOe IJisi cOopa 3aJaHHOTO MapaMmerpa OKpyKarolell o0CTaHOBKU
aBTOMATHUYECKOTO YCTPOHCTBA Uil YOOPKH; M MPOoLeccop NpriioxkeHuH. [Iponieccop mpuiokeHui
COIEPIKUT LEHTPAJBbHBIN MPOLECCOpP, JNEKTPHUUECKH COENWHEHHBI C YCTPOHCTBOM cOopa;
LEHTPAJIbHBII MpOLECcCOp CKOHCTPYUPOBAH [UJIsl MOJy4YeHHUs 33JaHHOTO IapaMerpa Cpenbl,
cobpaHHOro ycrpoicTBoM cbOopa. Ilporeccop NpHNIOKEHUH Takke CONEPKHUT TpadUuuecKuid
NPOIIECCOp, 3JIEKTPHUUECKH CBS3aHHBIH C LEHTPaJbHBIM IPOLECCOPOM;, U TrpaduyecKHit
MIPOLIECCOP CKOHCTPYMPOBAH IUIsl MOJy4YeHHs 3aJaHHOIO Iapamerpa cpelnbl OT LEHTPajbHOIO

IpoIIeCcCcopa, a 3aTeM CO3AaHUS KapThl OKPY’KAOLIeH OOCTAaHOBKH aBTOMATUYECKOTO YCTPOHCTBA
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111 YOOPKH Ha OCHOBE 33/IaHHOTO TIapaMeTpa Cpembl.

[0006] Heobsi3aTenbHO yCTPONCTBO cOOpa CONEPKUT JIa3epHBINA AalbHOMEP, U JaHHBIE O
PACCTOSHUM MEXIy JIa3ePHBIM JAJbHOMEPOM H OKPYXKAIOIUMH OOBEKTaMH, COOpaHHbIE
Ja3epHBIM JATbHOMEPOM, TPUHUMAIOTCS B KQYECTBE 33JJaHHOTO MapaMeTpa CPeabl.

[0007] HeoOs3arenpHO JTa3epHBIH  AaJbHOMEDP COAEPIKUT TOYEUHBIH  JIA3E€PHBIH
U3JIy4aTeslb, W TOYEUHBIH JIa3epHBIH H3JIydarelb NOJy4YaeT NaHHBbIE O PACCTOSHUHM MEXIY
Ja3epHBIM JAIbHOMEPOM U OKPYKAIOIIMMHU OOBEKTaMU IMyTEM CO3AaHUSI TOUEYHOTO JIA3€PHOTO
U3JTY4CHUSI.

[0008] Heobs3aTenbHO Jla3epHBI  JaJbHOMED COAEPIKUT JIMHEHHBIH  JIa3€PHBIH
U3Jy4aTeNb, W JUHEHHBIA JIa3€PHBI H3JydaTesib MOJYy4YaeT HaHHbIE O PACCTOSHUH MEXKIY
Ja3epHBIM JAIbHOMEPOM H OKPYXKAIOIIUMHU OOBEKTAMHU MyTeM CO3[aHUS JTMHEHHOTO JIA3€PHOTO
U3JTY4CHUSI.

[0009] HeobsizareqpHO yCTPOHCTBO cOOpa COAEPKHUT  YCTPOWCTBO  MOJMYYECHHS
n300paKeHNH; W JaHHbIE B BHAE H300paXKEHUS OKPYXKAOIMUX OOBEKTOB, COOpaHHbIE
YCTPOMCTBOM TIONyYeHHs H300paKEHHH, NPUHUMAIOTCS B KaueCTBE 3aJaHHOIO Mapamerpa
cpenpl.

[0010] Heobs3arenpHO Tpaduueckuii NPOLECCOpP COAECPIKUT. MOAYIb  IaMSTH,
CKOHCTPYHPOBAHHBIA Uil XpaHEHUs aNTOPUTMa TMO3WIMOHHUPOBAHHMA HAa OCHOBE YaCTUYHOTO
¢dunsrpa («particle filter»); U BbIUUCIUTENBHBI MOYJb, COSOAUHEHHBIH C MOAYJIEM MaMSITH U
CKOHCTPYHPOBAHHBIA ISl BBI30BA AJITOPUTMa MO3MLIMOHMPOBAHUS M pacuera W o0paldoTKu
3aJaHHOTO ~ TapaMeTpa Ccpedbl Uil TIOJIYYEHHs  KapThl  OKpyXkawomell  oOCTaHOBKU
aBTOMATHUYECKOTO YCTPOHCTBA AJist YOOPKHL.

[0011] Heobsi3aTenbHO aBTOMATHYECKOE YCTPOUCTBO ISl YOOPKH TaK»Ke COAEPIKHUT OJIOK
npenBapuTeIbHON 00paboTku. biiok mpenBapuTenbHON 00pabOTKH CBS3aH ¢ YCTPOHUCTBOM cbopa
U LEHTPAJBbHbIM IPOLECCOPOM, COOTBETCTBEHHO, W CKOHCTPYHPOBAH IUIA TPENBAPUTENbHOM
00paloTKH 3aAaHHOTO TapameTpa Cpenbl, IPU 3TOM O0ecreunBasl MONyYeHHE LEHTPAJIbHBIM
MPOIIECCOPOM 3aJaHHOTO MapaMeTpa Cpeabl MOCie MPeABAPUTEIbHONH 00padboTKH.

[0012] HeobsizatenpHO OJNIOK MpenBapUTENIbHON OOpaOOTKH COHEPIKUT MPOLECCOP
udposoii o6paborku curnanos (DSP).

[0013] Heobsi3aTenbHO aBTOMATHYECKOE YCTPOWCTBO UIsi YOOPKH TpencTaBisieT coOoi
poloTa 11t moxMeTaHusl Wit poOOoTa IJISt MBIThS TTOJIOB.

[0014] CornacHO BTOPOMY acCHEKTy OJHOTO BapUaHTa OCYLIECTBJIEHUS HACTOSIIErO
PacKpBITHS CTOCOO YOOPKH IUIsl aBTOMAaTH4ECKOTO YCTPOHCTBA Uit yOOpPKH obecreunBaeTcs U
NPEAyCMaTPHUBAET: CTAIUIO TIOTYUEHUs TaHHBIX C UCTIOJIB30BAHUEM YCTPONCTBA cOopa it cOopa

3aJaHHOTO MapaMeTpa OKpyXkaromeld OOCTAaHOBKM aBTOMATHYECKOTO YCTPOMHCTBA AJsl yOOpKH,;
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CTaIuIO MpPEABAPUTEIbHON OOpaOOTKHM MAHHBIX C HCIOJB30BAHHEM OJIOKA MPEeIBapUTENbHON
00paboTku Al peABapUTEIbHONH 00pabOTKH 3aJaHHOTO MapaMeTpa CPeabl U MPEaOCTaBICHUS
3aJaHHOTO TapaMeTpa Cpeabl MOCe MpenBapUuTeNIbHOH 00pabOTKH LEHTPAIbHOMY HPOLIECCOPY;
U cTanuio o0pabOTKHM MAHHBIX C MPEJOCTABICHUEM IPU MOMOIIH LEHTPAIBHOIO IpOLieccopa
3aJaHHOTO MapaMeTpa Cpenbl MOCye MPeaBapUTeNIbHON 00padoTKU rpaduueckoMy MpOLECCopy U
CO3JIaHHEM IPU TOMOIIH rpadUIecKoro Mpoueccopa KapThl JAHHBIX OKpYKaroIleld 0OCTaHOBKU
aBTOMAaTHUYECKOTO YCTPOWCTBA il YOOPKM HAa OCHOBE 33JaHHOTO MapaMeTpa Cpenpl MOcie
npeaBapuTeIbHON 00paboTKu.

[0015] HeobsizaTtenbHO rpaduveckuii MPOLIECCOpP CONEPKUT MOIYJIb MaMSITH H
BBIYMCIUTENbHBIA MOAYJb, COEAMHEHHbIH C MOIYJEeM MaMsTH;, W CTaaus 0OpabOTKH JaHHBIX
TaKXKe TMPEeAyCMaTPUBAET. BBHI3OB IMPU TMOMOIIM BbIYUCIMTENBHOIO MOIYJS —AJrOpUTMa
MO3ULHOHUPOBAHKS HA OCHOBE YaCTUYHOTO (PUIIBTPA, XPAHALIErOCsS B MOJYJIE MAMSITH, PacyeT U
00paboTKy 3aaHHOTO TMapaMmeTpa Cpelbl MOCie MPeABAPUTENBHON OOpabOTKH ¢ MOJyYeHUEM
KapThl OKpYy’Karomeid 0OCTaHOBKH aBTOMAaTHYECKOTO YCTPOICTBA st YyOOPKH.

[0016] Heobs3aTenpbHO CTamusi MOJYYSHHUsS] MAHHBIX MPENyCMATPUBAET. HCIOJB30BAHUE
Ja3epHOro JajpHOMepa sl cOopa NaHHBIX O PACCTOSTHUM MEKAY JIa3€PHBIM NAJIbHOMEPOM H
OKPY)KAIOIIUMH OObEKTaMU W TMPUHSITHE AAaHHBIX O PACCTOSIHUM, COOPAaHHBIX JIa3epHBIM
JIaTbHOMEPOM, B KQUECTBE 3aJaHHOTO MapaMeTpa Cpeabl.

[0017] HeoOsi3aTenpHO CTanusi MONYyYEHUs HAHHBIX MPEIyCMaTPUBAET HCIOJIB30BAHUE
YCTPOMCTBA MOJYYEeHUsT U300pakeHuid it cOopa MaHHBIX 00 OKPYKAIMHUX OObEKTax B BHUJE
n300paskeHHs U MPUHSTHE JAHHBIX B BUIE U300pakeHHsl, COOPAHHBIX YCTPOHCTBOM MOJY4EHHSI
n300paKeHHH, B KA4€CTBE 3aJAHHOTO MapaMeTpa Cperbl.

[0018] CormacHo TpeTbeMy AacrekTy OJHOTO BapHAHTA OCYIIECTBJICHHUS HACTOSLIETO
pPacCKpbITHsl CHCTEMa VIPABJICHUS C BBbIYHCIMTENBHON MAIIMHON [l  aBTOMAaTHYEeCKOTO
yCTpoiicTBa i YOOpKH 00eCIeYuBAETCS M COAEPIKUT: LEHTPAIbHBIN MpoLeccop, rpahuaecKuii
MPOLIECCOP, YCTPOMCTBO cOopa u OJOK mpensapuTeNbHOl 00padotku. LleHTpanbHbI poLeccop,
rpadUIeCcKuil MPOLEeCCop, YCTPOMCTBO cOopa u OOK mpeaBapuUTeIbHON 00paboTKH COETUHEHBI
MOCPEACTBOM KOMMYHUKAIMOHHOW INWUHBL YCTPOUCTBO cOOpa CKOHCTpYyHpOBaHO misi cOopa
3aJaHHOTO TapaMeTpa OKpyKarolleld OOCTaHOBKH aBTOMATHYECKOTO YCTPOHCTBA It YOODKH,
LEHTPAIbHBI MPOLECCOP CKOHCTPYMPOBAH ISl TOJYYEHUs 3aJaHHOTO IapaMerpa Cpenbl,
COOpaHHOTO YCTPOHCTBOM cOopa; U rpaduuecKuil mpoueccop CKOHCTPYHPOBAH IUIA MOJYYECHUS
3aJaHHOTO TapaMeTpa Cpedbl OT LEHTPAJIbHOIO IIPOLECccopa, a 3areM CO3MaHUS KapThl
OKpYKarImel OOCTaHOBKM aBTOMATHMYECKOTO YCTPOWCTBA Uil YOOPKH Ha OCHOBE 3aJaHHOTO
napamerpa Cpespbl.

[0019] CornacHO 4eTBEPTOMY AacCHEKTy OJHOTO BapHaHTa OCYIIECTBJIEHUS HACTOSIIErO
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PacKpBITHS. MOOMJIBHOE JJIEKTPOHHOE YCTPOWCTBO OOECIIEYMBAETCS M CONEPXKUT. MOAYJb
YCTAHOBJICHUS] CBSI3M, CKOHCTPYMPOBAHHBIA Ui YCTAHOBJICHHUS CBA3H MEXKAY MOOMIIBHBIM
AJIEKTPOHHBIM YCTPOMCTBOM M BBIIIEYKA3aHHBIM ABTOMATHYECKHM YCTPOMCTBOM ISl YOOPKH,
MOJIyJIb OTIIPABKU KOMaH[ NMO3ULUOHUPOBAHUSI, CKOHCTPYUPOBAHHbIHN AJI OTHPaBKU UHCTPYKLIUU
1o 3anpocy MHGOPMALMH O TMOJOKEHUH aBTOMATHYECKOMY YCTPOMCTBY Ui YOOPKH; MOIYJNb
NOJIyUYEHUs] JAaHHbIX O TIOJIOKEHWH, CKOHCTPYMPOBAHHBIA [UIsI TpuemMa HWHPOpMaLuu O
MOJIOXKEHUH, BO3BPAIA€MO aBTOMATHUECKHM YCTPOHCTBOM Uit YOOPKH dYepe3 KaKIbld
3alaHHBIA HMHTEPBaJ BPEMEHH, NpUYeM HHOOPMAIHMs O MOJIOKEHHH COACPIKUT IOJIOKEHNE
aBTOMAaTHUYECKOTO YCTPOHCTBA Ui yOOPKH B pPEKUME pEANTbHOTO BPEMEHH, U  MOXYJb
OTOOpaKeHHsl, CKOHCTPYHUPOBAHHBIA 1isi OTOOpaxkeHwss HMHOOpPMALMKM O TOJNIOKEHUH Ha
UHTEPAKTUBHOM HHTepdeiice MOOMIIBHOTO 3JIEKTPOHHOTO YCTPOMCTBA.

[0020] HeoOsi3arensHO MOOUIIBHOE 3JIEKTPOHHOE YCTPOMCTBO TAKKE COIAEPKUT MOIYIb
OTNPaBKU YIPABIAIOLUX KOMaHJ, CKOHCTPYHPOBAaHHBIN ISl OTIPaBKU MHCTPYKLMU O 3aMpoce
TEeUCTBUS aBTOMATHUECKOMY YCTPONUCTBY It YOOPKH.

[0021] Texanueckue pemeHus, 0OECIEYeHHbIE B BAPUAHTAX OCYLIECTBICHHS HACTOSIIIErO
PACKPBITHS, MOTYT JOCTUTATh CIAENYIOIHUX MOJIOKUTEIBHBIX 3PPEKTOB.

[0022] Kak MOXHO YBUIIETh U3 BBILIEYKAa3aHHBIX BAPUAHTOB OCYILIECTBJEHUS, MPOLIECCOP
NPUIIOKEHUH aBTOMATHUYECKOTO YCTPOMCTBA AT YOOPKH HACTOSILIErO PAaCKPBITHUS HCIOIB3YeT
KaK LEHTPAJbHBII MPOLECCOp, TaK M rpadUUeCKHil MPOLECCop, B3aMMOACHCTBYIOLIUE IPYT C
OPyroM, U, TakuM oOpa3om, rpapudecKuil mpoueccop MoKeT ObITh MPeIHA3SHAYECH IJIsl CO3MaHHUS
KapThl OKpYKaroImeld OOCTAaHOBKM aBTOMATHYECKOTO YCTpOHCTBa Ayl YOOpKH, Torma Kak
LIEHTPAJIbHBIA MPOIIECCOP MOXKHO HMCIIONB30BATh IS APYrol 0OpabOTKMU AaHHBIX U YIPABICHUS
nporneccoM. Ilockonpky rpaduyeckuii nmpoueccop BBITIOIHIET CO3MAHUE KapThl, TPEOOBAHUS K
00paloTke HaHHBIX LEHTPAJBHBIM MPOLECCOPOM MOXKHO CHIDKATh, NPH OSTOM IMOBBIIIAS
TEXHUYECKHE BO3MOXKHOCTH M CKOPOCTb OTBETAa aBTOMATHUECKOTO YCTPOWCTBA Al YOOpPKH,
9TO0BI YAYYIIUTh 3((HEKTUBHOCTD pa0OThl aBTOMATHYECKOTO YCTPOCTBA TSl yOOPKH.

[0023] Cnenyer moHUMATh, YTO KaK BhIMIEYKa3aHHOE OOIIee OMUCAHUE, TaK U CIEAYIOIIee
noapoOHOE ONMUCAHHE SBIAIOTCS MPUMEPHBIMU U TOJIBKO TOSICHUTENBHBIMHU U HE OTPAaHIYUBAIOT

HACTOSIIIEEe PACKPBITHE.

Kpatkoe onucanue ¢guryp

[0024] ITpunoxeHHble GUTYPBI, KOTOPBIE BKIFOUEHBI B JAHHOE OMHMCAHUE M COCTABIISIFOT
€r0 4acTb, MOKA3bIBAIOT BAPHAHTBHl OCYIIECTBIEHUS, COOTBETCTBYIOIIME HACTOSIIEMY

PaCKpPbITUO, KW BMECTC C OINHCAHUEM CJIyKaT MAJd TOACHCHUA TMPUHLUIIOB HACTOAIECTO



PacKpBITHSL.

[0025] ®@ur. 1 npeacTaBiseT NPUHLUITMAIBHYIO CXEMY aBTOMAaTUYECKOIO YCTPOUCTBA s
yOOpKHM COTIACHO THITUYHOMY BAPHAHTY OCYIIECTBIICHUS.

[0026] Dur 2 mnpeACTaBIAECT MNPUHLMUITMAIBHYIO CXEMY JPyroro aBTOMAaTHYECKOIO
yCTpOcTBa 17151 yOOPKU COTIACHO THITMYHOMY BAPHAHTY OCYIIECTBIICHUSL.

[0027] Dur 3 npencraenser npuHuunHanbHyo cxemy GPU cornacHo TUMMYHOMY
BAPUAHTY OCYILIECTBIICHHUS, U

[0028] ¢ur 4-7 npencTaBiASIOT CXeMbl ABTOMATHUYECKOTO YCTPOMCTBA i YOOpPKH

COMIACHO TUITUYHOMY BAPHUAHTY OCYIICCTBJICHUS.

Toapo0HOE PACKPLITHE HACTOAIIEr0 H300peTeHH S

[0029] Temepr Oymer chemana monpoOHasi CChUIKA HAa BAapUAHTBI OCYINECTBIICHUS,
IPUMEpPBI KOTOPBIX MOKa3aHbl HA MPWIOKEHHBIX purypax. Crenyromee omucaHiue OTHOCHTCS K
NPUIIOKEHHBIM (PUTypam, Ha KOTOPBIX OAOOHBIE HOMEpa Ha PA3JIMYHbIX (PUTypax MPEACTABISIOT
T€ K€ WIM aHAJIOTMYHBIE DJIEMEHTBl, €CIM He YyKa3aHO HHOoe. Peanmnsanuu, yka3aHHbIE B
CIEeAyOLIEeM OMNHCAaHWU BAPUAHTOB OCYIIECTBJICHUs, HE MPENCTABIAIOT BCE peaau3aluu B
COOTBETCTBUH C HACTOSAILINM H300peTeHreM. HampoTuB, OHM SIBISIOTCS TOJIBKO NPHUMEPAMHU
YCTPOMCTB W CHOCOOOB COMJIACHO AaCIeKTaM, CBSI3aHHBIM C HACTOSIIIUM H300pETEHHEM,
yKa3aHHBIM B TIPHJIOKEHHOH (popMyite n3obpereHus.

[0030] Dur. 1 npeacTaBiseT NPUHLMITMAIBHYIO CXEMY aBTOMAaTUYECKOIO YCTPOUCTBA s
yOOpKM COMIACHO THUIIMYHOMY BapHaHTy ocyuiectBieHus. Kak mnoxasano Ha ¢ur 1,
ABTOMAaTHYECKOE YCTPOMCTBO IJIsl YOOPKU MOXKET comep:karhb ycrpoiictBo 10 cbopa u mporeccop
20 npunoxenuii (AP). Ycrpoiicteo 10 cObopa mCmoip3yroT it cOopa 3aJaHHOTO THapaMeTrpa
OKpYKaroIel 00CTaHOBKH aBTOMATHUYECKOTO ycTpoicTBa st yoopku. AP 20 mMoker co3nmaBarhb
KapTy OKPY)Karollel OOCTAHOBKH aBTOMATHYECKOTO YCTPONCTBA AJsl YOOPKH IMyTeM aHainu3a |
00paloTKH 33JaHHOTO TapaMeTpa Cpelbl, MPU 3TOM O0eCreunBas epeMeLeHIe U BBITIOJTHEHUE
orepanuii aBTOMAaTHYECKUM YCTPOHCTBOM MJisi YOOPKH, TAKUX KaK aBTOMAarH4ecKas OIeparus
yOopku.

[0031] B aBTOomMaruueckoM YCTpoOWCTBE il yOOPKM HACTOSIIEro packpeitust AP 20
MOJKET Takxke comep:karb LeHTpanbHblii mporeccop (CPU) 201 u rpaduyeckuii mporeccop
(GPU) 202. CPU 201 osnextpudecku cBsizaH ¢ ycrpoiictBom 10 cbopa u momydaer
BbIIIEYKa3aHHBIN 3aJaHHBIA MapaMeTp cpenbl, coOpaHHbI ycTpoiictBoM 10 cGopa. GPU 202
anextpudecku coenuHeH ¢ CPU 201 u nonydaer BbllleyKa3aHHbIN 3aaHHBIA MapaMeTp Cpenbl,

kotopeiii moydeH CPU 201 ot ycrpoiictBa 10 cbopa, a 3areM co3maer KapTy OKpy:Karoien



6

00CTaHOBKH aBTOMaTHYECKOTO YCTPOICTBa st yOOPKH HA OCHOBE 3aJaHHOTO MapaMeTpa CPedbl.

[0032] B sTom BapuaHnTe ocymectsieHus no cpasHeHuto ¢ CPU 201 GPU 202 sBnsiercs
Oosee MOAXOASIIUM JJIsl BBIMOJIHEHHUS TOTO K€ pacyera Ajisi OONBLIOrO YMCiIa NAaHHBIX H3-32
CTPYKTYpHBIX xapakrtepuctuk camoro GPU 202, w 3amgaHHBIA mapameTp cpenbl, COOpaHHBIN
ycrpoiictBom 10 cbopa, mpocto mpencrasisgeT coboil OONBIIOE YUCIO AAHHBIX TOTO K€ THIIA.
Taxum oOpaszom, myrem ogHOBpeMeHHoro obecnedenus kak CPU 201, tak u GPU 202 B AP 20, ¢
omHol ctoponsl, GPU 202 moxer menutbes oOpalarbiBaromnmu Harpyskamu ¢ CPU 201; ¢
APYrodl CTOPOHBI, CTPYKTYpPHBIE XapaKTEPHCTUKH W BO3MOXKHOCTH OOpabOTKH MaHHBIX CaMOro
GPU 202 MOXHO TMOJHOCTBIO MCIONb30BaTh, IPU 3TOM YCKOpsid CO3/laHUE KapThl B pEXUME
peaspHOro BpEeMEHU M ynydinas 3PQeKTHBHOCTb PabOThl aBTOMATHYECKOTO YCTPOMCTBA IS
yOopku.

[0033] 1. [IpenBapuTenbHast 06padoTKa JaHHBIX

[0034] Kak mokazaHo Ha (UL 2, aBTOMATUYECKOE YCTPOUCTBO I YOOPKU MOKET TaKKe
comepkath Onok 30 mpenBapurenpHOU obOpaborku. bnok 30 mpensapurenpHOU 00paboTKU
coenuHeH ¢ ycrpoiictBom 10 cbopa m CPU 201, COOTBETCTBEHHO, U HCIOJNB3YETCS IS
npeaBapuTeIbHON 00pabOTKH 3aITaHHOTO MapamMerpa CpPenbl, MPU STOM O0eCTeYnBas MOTy4IeHUe
3amanHoro mapamerpa cpeast CPU mocne npeasaputenbHOi oOpadorku. Hampumep, 6mok 30
npeABapUTEIbHON 00pabOTKM MOXKET MPEACTaBIsTh COOOH mporeccop LudppoBoil 0dpadoTku
curHasioB (DSP), KOTOpbIH BBIMONHSIET MPENBAPUTENbHYIO O0pabOTKYy 3allaHHOTO MapamMeTpa
cpenpl, coOpanHoro ycrpoiictBoM 10 cOopa, Takyro kak mpeoOpasoBaHme ¢opmara HaHHBIX,
UHTErpauusi U ouucTka, npu 3toM obnerdas GPU 202 BeimosHeHue KoHEUHOW 00padoTku
3a/laHHOTO TapaMeTpa Cpesbl.

[0035] 2. O6paboTka TaHHBIX

[0036] Korna GPU co3naer xapTy COMIACHO 3aJaHHOMY IMapaMeTpy CpPEIbl, MHOXKECTBO
nyTeil pacdera u oOpabOTKHM MOKeT ObITh HpuHATO. CIHMsHME NaHHBIX OT JATYMKOB MOKHO
BBINIOJIHATE TOCPEICTBOM QJITOpUTMa COYeTaHMs pa3iauuHbiXx faaruukoB. Hampumep, GPU 202
MOXKET pa3MellaTh aBTOMATHYECKOe YCTPOHCTBO Ui yOOpkM B pabouedl oOmacTu W mony4arb
COOTBETCTBYIOLIYIO KapTy MOCPEACTBOM aJropuTMa MO3ULIHOHUPOBAHUS Ha OCHOBE YaCTUYHOTO
¢unbTpa. Co3maHue KapThl OCYIIECTBISIETCS MOCPENCTBOM aJTOPUTMA CIUSHUS MPU TOMOIIH
MHOXECTBA JATYMKOB Ha OCHOBE OOIIEH MPUBS3KU MO BPeMEHH. MICToNb30BaHHE alropuTMa
NO3UIMOHUPOBAHUSI HAa OCHOBE YACTHYHOrO (UiIbTpa B KOMOMHAIMM C MapajuiebHBIM
BbIuncieHueM npu nomomu GPU pemaer npoOneMy TOYHOCTH pa3sMeLIeHUs], H30eraeT MeCTHOM
ONTUMAJIbHOW 3a/laud M TPU 3TOM JOCTUTaeT TPeOOBaHUI B pEXHME PEaNbHOTO BpPEMEHU
MOCPEACTBOM MapajIesIbHOTO BeIMUCIEeHUs. cronp30BaHNe alropuTMa 3BpUCTUYECKOTO TIOUCKA

AJid TUIAHUPOBAHUSA MYTU MOXKET TCOPECTUUCCKU obecreunBaTh TO, YTO 00BbEM BBIYHUCIIEHUI
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CUJIBHO ONTHMM3UPOBAH MPU MOUCKE ONTHUMAJIBHOIO MyTH, TAK YTO IUVIAHUPOBAHHUE ITyTH MOXKET
OBITh HAHAECHO B PEKUME PEATbHOTO BPEMEHH.

[0037] CnenoBarensHO, Kak mokazaHo Ha ¢ur 3, GPU 202 moxer comep:KaTb MOIYIb
202A mamsTH, KOTOPbIA XPaHUT aJITOPUTM MO3ULIUOHUPOBAHHS HA OCHOBE YaCTUYHOTO (PUIIBTPA;
U BBIYMCIUTENbHBIN Moaynb 202B, xotopeiii coenuHeH ¢ moayiaemM 202A namsiTH, BbI3bIBAaeT
ITOPUTM TO3ULMOHUPOBaHUS U3 Moxaynsa 202A maMsATH W paccUuThIBaeT W oOpadarbIBaeT
3aJaHHBIM MapaMeTp CpeAbl HA OCHOBE AJTOPUTMA MO3ULMOHUPOBAHUS AJI MOJYYECHHS] KapThbl
OKpyKarIel OOCTaHOBKM aBTOMATHYECKOro ycrpoicrsa st yoopku. Konmeuno, GPU wu
oneparuBHasi namATb (RAM) wmoryr ObITh YCTaHOBJIEHBI OTHAENBbHO. B OmHOM BapuaHTe
ocymectBieHuss GPU  pactpupyer pabouyro 00nacTh, ONIpPENENEHHYIO U OXBauE€HHYIO
COENMHHUTENBHBIMH JINHUSIMH MEKIY CBETOOTPAXKAOIIUMHU TOYKAMH OOBEKTOB, OKPY)KAOLIMX
aBTOMATHUYECKOE YCTPOHCTBO Aisi YOOPKM, W TIONyYaeT 3HAYEHHs] KOOPAWHAT KKIOW TOYKH
nepecedeHnii. GPU paccuuTbiBaeT MHOXKECTBO BTOPBIX YIJIOB MEXJIYy MHOXECTBOM
COCNMHHUTENBHBIX JINHUH, OOpa30BaHHBIX COCAMHEHUEM KaXIOH TOYKH TIEPEeCEUCHUsT C
MHOXXE€CTBOM OTPAXKAIOLIUX TOYEK, U MHOXKECTBO BTOPBIX YIJIOB ONPEAENsAeT IPYIIy BTOPBIX
yIJIOB, COOTBETCTBYIOIIYIO KaXKAOM TOYKE IMEPECEYCHUM, a 3aT€M XPaHUT KaXKAYK TPynmny
BTOpBIX yrioB. Korma aBTOMaTHueckoe YCTPOHCTBO il YOOpPKM mepemernaercs B pabouyro
oOnacTh, JHMHUS W3JIyYSHHs Jla3epa, H3Jydaemasl Jla3epHbIM H3JIy4dareieM, OTPa’KaeTcs
OKPYKAIOIUMH OObEKTAaMH C TMOJYYEHHUEM JIMHUH OTPaKEHUs Jla3epa, M JMHHHM OTPaKEHHS
Ja3epa TPUHUMAKOTCS TNpUeMHUKOM. OKpyxkaomue OOBEKTbl HMEIT CBETOOTPAKAOIIYIO
¢dyHKIMIO, KOTOpas oOecrnedYnBaeT NapaUIeIbHOCTh JIMHUM OTPAXXEHUS Jlasepa C JIMHUEH
u3aydeHus: Jnasepa. IIpueMHUK CrMoCOOeH NPUHUMATh OJHOBPEMEHHO MHOXKECTBO JIMHUM
OTpake€HHUs Jlazepa. JlaTuuk yria MoBOPOTa MOXKET U3MEPSITh MHOKECTBO MEPBBIX YIJIOB MEXKAY
[JIABHOH JIMHUEH OpHUEHTALH aBTOMATHYEeCKOTO YCTPOHCTBA 1Jisi yOOPKU M MHOKECTBOM JINHUM
orpakenus nazepa. GPU oOpabarbiBaeT MHOKECTBO TEPBBIX YIVIOB AJISI MOJYYEHUS TPYIIIBI
TPeTbUX YIVIOB, COAep:Kalllel yIibl Mexay JUHMsIMH oTpaxeHus nazepa. GPU cpaBHuBaer
TPYIIY TPETHUX YIJIOB C TPYNIION BTOPBIX YIJIOB C MOJYYEHHEM IOJIOKEHUST poOOTa B CHCTEME
koopauHaT. Takum 00pa3oM, MOJIOKEHHE aBTOMAaTHMYECKOTO YCTPOWCTBA Ui YOOPKH Ha KapTe
MO3KET orpenensaTbes npu nomouu GPU B pexume peagbHOro BpEMEHH.

[0038] 3. YcrpoticTBo 10 cOopa 1 3aJaHHBIA apaMeTp CPeabl

[0039] MHoroobpa3ue pasauyHBIX THUIMOB yCTpoicTB 10 cOopa MOXKHO NMPHUCTIOCOOUTH
IUIS aBTOMATHUYECKOTO yCTPOMCTBA Uit YOOPKH, U COOpaHHbBIE 3alaHHBIE MapaMeTphbl CPedbl U
crocoObl 00paboTku maHHbIX, npuHUMaemble GPU 202, MOTYyT H3MEHSITBCS COOTBETCTBEHHO.
JUisi mpOCTOThI MOHUMAHMSA, TEXHUYECKHE PEIIEeHUS] HACTOSINErO PAaCKPBITHS OyAyT OMHCAHBI

aanee COBMECTHO ¢ poOOTOM ISl MOIMETaHMUs, KaK MoKa3aHo Ha ¢ur. 4-7.
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[0040] Kak mokaszano Ha ¢ur. 4-7, podot 100 anst nonMeTaHust (KOHEUHO, KOTOPBIH MOKET
NPEACTABIATh COOON pyrue TUIbI aBTOMATUYECKOTO YCTPOICTBa [iisi yOOpPKH, Takue Kak poOoT
IUIE MBITBSI TIOJIOB, U 3TO HE OrPaHUYEHO B HACTOSILEM PACKPBITHH) comep:kut xopmyc 110
pobora, cucremy 120 mnatumkos, cucremy 130 ympasneHus, npuBoaHyro cucremy 140, cucremy
150 mna ybopkm, cucremy 160 snekrpornuranus U cucteMy 170 B3aUMOAEHCTBHUS YEJIOBEK-
MaIlyHa.

[0041] Kopnyc 110 poborta comepkut mepenHioro Hactb 111 u 3amHior0 gacte 112.
Koprmyc 110 poSora MOKET IMETh MPAKTUYECKH KPYTIyro GopMy (T.€. epeaHsisl YacTh U 3aTHsA
yacTu 00pas3yrOT CerMeHThI Kpyra, cooTBeTcTBeHHO). Kopmyc 110 poboTta MOKET Takke UMETh
apyrue (GopMbl, BKIIFOUAs, TIOMUMO Ipoyero, npubimsurenbHo D-obpasHyto dopmy, Harpumep,
NepenHAs 4acTh MMEET IUIOCKYI0 HapPY)KHYIO TOBEPXHOCTb, a HapyXKHasi MMOBEPXHOCTb 3aTHEH
qacTu 00pasyeT Ayry.

[0042] Cucrema nmatumkoB 120 comepxur ycrtpoiictBo 121 ompeneneHus: MONOKeHUs,
pacrionoxkenHoe Haj kopmycoMm 110 pobora, matumk 122 yaapa, pacmojoKeHHBIH Ha MepenHen
gactu 111 xopryca 110 pobora, matuuk 123 maneHus, yasTPa3BYKOBOH HaT4yHK (He MOKa3aH),
UH(ppPaKpacHbIH AaTYMK (HE NOKa3aH), MArHUTOMETP (HE MOKa3aH), akceaepoMeTp (He MoKasaH),
TUPOCKOI (HE TMOKa3aH), ojoMeTp (He MoKa3aH) W MOJOOHBbIe. DTH KOMIOHEHTHI cucTembl 120
JAaTYUKOB MPEAOCTABISIOT PA3TUYHYI0 HHPOPMALHIO O TIOJIOKEHUH U HH(POPMALIUIO O TBUKEHUU
cucreMe 130 ynpasneHus. YcrpolcTso 121 onpenenenus NOJI0XKEHUsT COAEPKUT yCTpoucTso 10
cbopa, mokazamnoe Ha ¢ur 1 wm ¢ur 2. Hampumep, ycrpoiictBo 10 cbopa Moxker
NPEACTABIATh COOOH KamMepy, JIa3epHbIH JaTbHOMED U TIp.

[0043] 1) B omnom cnyuae ycrpoiicteo 10 cOopa mpexacrasiser coOoil yCTPOHCTBO
noysydyeHus: u3oOpaskeHUd (T.€. KaMmepy), ¥ 3aJaHHBbI MapaMmeTp cpenbl, COOpaHHbBIN
YCTPOMCTBOM TMOJIy4EHUs] HM300pa)XCHUH, TpencraBiseT coOol maHHble 00 0OBeKTax,
OKpyXKarIux podoTa Ui MoaMeTanus, B Buae n3odpaxenus, a 3areM GPU 202 ananusupyer u
oOpabaTbIBaeT HaHHBIE OKPYXKAKOIINX OOBEKTOB B BUAE H300paKEHUs] MJs1  CO3IAHUS
COOTBETCTBYIOLIEH KapThl.

[0044] 2) B nmpyrom cnydae ycrporictBo 10 cOopa mpencrasisier coOO# ja3epHbIi
JaTbHOMEpP, MAAaHHBIE O pPACCTOSHUM MEXIy JIa3epHbIM HaJbHOMEPOM U  OKPY)KAIOLIUMH
oObekTaMy, COOpaHHbIE JIA3€PHBIM JAJbHOMEPOM, MPHHUMAIOTCS B Ka4deCTBE 3aJaHHOTO
napamerpa cpensl, a 3areM GPU 202 ananusupyet u oOpadaThiBaeT JaHHBIE O PACCTOSHHUH JISI
CO37jaHuUs1 COOTBETCTBYIOLIEH KapThl.

[0045] Kak ompenenare MONOKEHMs], ONMHMCAHO Jajiee, MPUHUMAs NMPUMEp C JIA3€PHBIM
JIaTbHOMEPOM, Ha OCHOBE Merofa TpHaHryasinnd. OCHOBHOW MPUHIMIT METONA TPUAHTYIISLIIH

OCHOBAaH Ha PAaBHOMECPHOM MaCLHTa6I/IpOBaHI/II/I AHAJTOTUYHBIX TPEYTOJIBHUKOB U HE PA3BACHACTCA



B JAHHOM JIOKYMEHTE.

[0046] JlazepHbIii nagbHOMEp COAEPIKUT CBETOM3IyYAOIIMA ONOK u (OTONETEKTOP.
Ceeromsnyvaromuii 6JOK MOXKET COAEpKaTh MCTOYHUK CBETA AJISI M3NydeHHus: cBera. MCTOYHHMK
CBETA MOXKET BKJIIOYATh CBETOM3JIYYAIOIIMI KOMIIOHEHT, TAKOM KAaK CBETOM3JIy4arOLIUud AHOA,
KOTOPBIH H3Ny4aeT HH(QPAKpaCHOE U3JIyUYEHUE, BUANMOE HWH(PPAKPaCHOE H3IY4YCHHE WIIH
BUANMOE W3JydeHHe. lIpennoyTHTeNpbHO MCTOYHMK CBETAa MOXET MPEACTaBISATh COOOM
CBETOM3JIyHAOINI KOMIIOHEHT, KOTOPBIH MOXKET W3JIy4aTh Ja3epHble Jydd. B 3TOM BapuaHTe
OCYILIECTBJICHHs] B Ka4€CTBE MIPUMEpPA Ja3€PHBIM AUOA MOKHO NPUHUMATh B KAU€CTBE UCTOYHUKA
cBeTa. B dYacTHOCTH, H3-32 MOHOXPOMHON, HANpPaBiI€HHOM W KOJUIMMUPOBAHHOW NPHUPOJBI
JA3€pHOro JIyda MCTOYHHUK CBETA, KOTOPBIM MOXXET HM3Jy4aTb JIA3€pHBIE JIy4H, MOXKET IeNaTh
u3MepeHue Oojiee TOYHBIM, 4Ye€M JAPYroll MCTOUHUK cBera. Hampumep, Mo CpaBHEHUIO C
Ja3epHBIMU JIydaMH, HH(]paKpacHOe H3JIydeHHE WM BHIMMOE H3JIYYCHHE, H3JIydaeMoe
CBETOM3JIYUYAIOIINM JTHOAOM, MOKET U3MEHSThCS (PaKTOpaMHU OKPY)KAOLIeH cpenpl (TaKUMH Kak
I[BET WJIM TEKCTypa OOBEKTa), U, CJIEAOBATENbHO, TOYHOCTh H3MEPEHHs] MOXKET CHHIKATBCSL.
JlazepHbIli 1UOA MOXKET OBITh TOYEYHBIM JIA3€POM JJISI MU3MEPEHUs] WH(POPMALIUU O TOJIOKEHHH
NPEensTCTBUM B JBYMEPHOM MPOCTPAHCTBE WIM JIMHEHHBIM JIa3epOM [l  W3MEpEHus
UHPOPMALIMM O TIOJIOKEHMH B TPEXMEPHOM NPOCTPAHCTBE B HEKOTOPOM HAIa30HE
MPEensTCTBUM.

[0047] DoromeTekTOp MOXKET COAepKarh naTdyuk u3oOpaskeHus. CBETOBBIE TSATHA,
KOTOpBIE OTPAKAKOTCS WJIM PACCEUBAIOTCS TPEMSTCTBHAMY, OO0pasyloTCs Ha  JaTdhKe
n3o0pakerns. JlaTauk n300paskeHUs] MOJKET OBITh OJHOPSAHBIM MM MHOTOPSITHBIM HaOOpoM
nukcened. POTOAETEKTOP MOKET MPEBPAIaTb CBETOBBbIE CUTHAJbI B JJIEKTPUYECKUE CHUTHAJIBL
Jatunk u300pakeHHss MOXKET OBITh IaTYMKOM Ha KOMIUIEMEHTAPHBIX METaJUIOOKCHIHBIX
nonynpoBogaukax (CMOS) wim nmatyukoM Ha yCTpoicTBax ¢ 3apsimoBoit cesizbio (CCD).
[IpennodTuTeNnbHO KOMIUIEMEHTAPHBIM METaJUIOOKCUAHBIN TONYNPOBOAHUK BBIOMPAIOT B
KayecTBe JaTdyhka H300pakeHHs H3-3a €ro ILEHOBOro mnpeumyinecrsa. Kpome Toro,
(oTOAETEKTOP MOXKET TaKKe COAEP)KaThb OJIOK CBETOUYBCTBUTENBHBIX JHH3. CBET, KOTOPBIH
OTpaKaercst WJIM  PAacCEUBAETCS  MPEMATCTBHSME, MOXET MPOXOAUTb  uepe3  OJoK
CBETOYYBCTBUTENBHBIX JIMH3 C MOJYy4YeHHEM H300pakeHHsl Ha AaT4Mke H300pakeHus. bBiok
CBETOYYBCTBUTEIIBHBIX JIMH3 MOXKET COJEPKATh ONHY WJIH HECKOJIBKO JIMH3.

[0048] OcHoBaHMEe MOXKET MOANEPKUBATH CBETOM3NIYYAIOUIUH OJNOK U (HOTOHETEKTOP.
Ceromsnyvaromuii 6710k u (POTOIETEKTOp pPACHOJIOKEHbI HAa OCHOBAHHMHM M HAXOISITCS Ha
HEKOTOPOM PAaCCTOSTHUM Ipyr OT apyra. Jlyis oOHapyskeHUs MpernsiTCTBUI B HampaBieHUH 360
rpasiycoB BOKPYT poOOTa OCHOBAHHE MOXKET OBITh YCTAHOBJIEHO C BO3MOKHOCTBIO BPAIEHHs HA

kopryce 110 pobora, Mo caMO OCHOBAaHHME HE BpAIIAeTCs, HO OCHAIIEHO BPAIAFOIIHMCS
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KOMIIOHEHTOM JUIsl OOECIIEYEeHHUs] BpPALIEHHs] CBETOM3INYYAKOLIero Onoka u (POTOAETEeKTOopa.
VYrioBasi CKOPOCTh BPAIIEHHUS BPALIAOIIErOCs KOMIIOHEHTa MOJKET OBITh TOJTydeHa TOCPEICTBOM
3JIEMEHTa ONTHYECKOM CBA3U U KOAUPYIOILEro AUCKA. DJIEMEHT ONTHYECKON CBSI3U AETEKTUPYET
NPONYyIIEHHbIE 3yOIbl KOAMPYIOIIEro Arcka. MrHOBEHHas YIJIOBash CKOPOCTb MOXKET OBITh
NOJIydY€HA TYyTeM JENIeHUs] PACcCTOSIHUA MEXKOYy IMpPONYIIeHHbIMU 3yOlaMHd Ha BpeMs Ul
NPOXOXKICHHUST PACCTOSHHUST MEXKIY NPONYIIEHHbBIMH 3yOuamu. Yem Oosblie IUIOTHOCTB
NPOMNYIIEHHBIX 3yOL[OB HA KOTUPYIOLIEM TUCKE, TEM BBILIE TOYHOCTh U3MEPEHUS U HAaEKHOCTh
U3MEpeHUsi, HO CTPyKTypa Ooyiee TouHasi, U OoJble YuCiIo pacdeToB. HaoOopoT, yemM MeHbIne
IUIOTHOCTh MPONYIIEHHBIX 3yOIIOB HA KOAMPYIOIIEM AMCKE, TEM HIKE TOUYHOCTb M3MEPEHUS U
Ha/Ie)KHOCTb W3MEPEHMs, HO CTPYyKTypa Mpolle, U CyMMa BbIYMCIEHHUH MEHbLIE, NPU 3TOM
CHIIKAETCs CTOUMOCTD.

[0049] VYcrpolictBo 00paboTku gaHHBIX, Takoe kak DSP,  coenuHeHHBIH C
(oTOAETEKTOPOM, 3aMUCHIBAET PACCTOSIHUS O MPEMNSTCTBHHA MO JEOOBIM YIJIOM OTHOCHTEIBHO
HarpasieHus: 0 rpaxycoB poOOTa U MOCHUIAET PACCTOSIHUS B OJIOK 00pabOTKM TaHHBIX CUCTEMBbI
130 ympasneHus, Takol kak mpoueccop npuinokeHudi, Bkiatodaromuii CPU. CPU Beinonssier
ITOPUTM TO3UIMOHUPOBAHNS HAa OCHOBE YAaCTUYHOTO (PUIBTPAa C MOJYYEHHEM TEKYIIEeTOo
noJIOXKeHUs1 poboTa, a 3areM pPHUCYeT KapTy Ha OCHOBE €ro MOJIOKEHUsS Ui HaBUTALIUM.
IIpeanodTUTENBbHO AJNTOPUTM OJHOBPEMEHHOIO ONIPENENCHUs MECTa U HAHECEHUs Ha KapTy
(SLAM) ucnosnp3yercst B KaUeCTBE aJITOPUTMA MO3UIIHOHUPOBAHUS.

[0050] ITepennsist wacte 111 xopmyca 110 pobora moxer Hectn naruuk 122 yanapa. Korna
poboTr nBuraercs mpu mnomoium Mmonyias 141 mpuBoma kojec Ui MEpeMeleHHs] MO IOy B
npouecce yoopku, matumk 122 ymapa OETEKTUPYeT OIWH WM HECKOJNBbKO CliydaeB (WiH
00BEKTOB) Ha NyTH ABIKeHHs podora 100 mOCpPencTBOM CHCTEMBbI IAaTYMKOB, TAaKOW Kak
uH}ppakpacHblii gaTauk. Podor 100 ckoOHCTpYHpOBaH ISl peryaupoBaHus neiicTBus Moayns 141
NPUBOJIA KOJIEC B OTBET Ha CIy4an/O0BEKThI, JeTekTupyemMble natdukoM 1202 ymapa, Takue Kak
NPEMATCTBUE, CTeHAa U NMOA0OHOE, YTOOBI ABUraThCsl OT MPEMSTCTBUS 1O MyTH ABM)KEHUS podora
100.

[0051] Cucrema 130 ynpaeneHus: odecredeHa Ha medaTHOM miare B kopmyce 110 pobora.
Cucrema 130 ympaBneHUsI CONEPKUT MPOLECCOP, HAXOMSIIUICS B CBSI3M C JOJTOBPEMEHHOM
NaMSTBIO, TaKOM Kak JKECTKUH AMCK, (UIBIN-TIaMATh, ONeparuBHAas namsaTe U np. Hampumep,
IpOIeCCOp MPEACTaBIsIeT COOOW IEHTPANbHBIH MPOLIECCOP WM MPOLECCOP TMPHIIOKEHUH.
IIponieccop MPUIOKEHUIT MOMKET BBINOJHATH QJTOPUTM MO3ULIMOHMPOBAHMS, TaKOW Kak
AJTOPUTM OTHOBPEMEHHOTO OIpeAeNeHHsI MecTa 1 HaHeceHus1 Ha kapty (SLAM), mist coznanus
KapThl B peKUMe peabHOrO BpeMEeHHU OKpyskaromei cpenbl podora 100 Ha ocHOBe mHPOpMaLUU

O JIETEeKTHPYEMBIX MPEMATCTBUSAX M OOpPaTHOW CBS3M NPHU TOMOIIH JIA3EPHOTO JaJIbHOMEpA.
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Kpome Toro, myrem yuera wuHGOpPMALMM O pPACCTOSIHUM W HWHPOPMALMH O CKOPOCTH,
JNETEeKTUPYeMON aatdukoM 122 ymapa, naruukoMm 123 maneHwusi, ynbsTpa3BYKOBBIM JaT4YHMKOM,
UH(PPAKPACHBIM JaTYUKOM, MAarHUTOMETPOM, aKCEJIEPOMETPOM, THPOCKOIIOM U OJOMETPOM B
KOMOMHAIIUH, TIPOLIECCOP MPUIIOKEHUI MOKET ONpeneNaTh TeKylee padodee COCTossHuE poboTa
100, Hanpumep, asuraercs au podor 100 yepes mopor ABEpH, IBUraeTCs MO KOBPY, IBUTAETCS
ONMM3KO K Kparo, 3aCTPsI, UMEET IMOJIHYIO IMbUIEYJIOBUTEIBHYIO KaMepy, MOIHST IMOJb30BATENEM,
wi nonoOHoe. Ilporieccop mpuioskeHUH MOXKET Takke IJIAHUPOBAaTh CIEAYIOLINE NEHCTBHS,
KOTOPBIE TOJKHBI BBIOJIHITHCS podoToM 100, Ha OCHOBE TEKYIIEro pado4yero coOCTOsSHUS poboTa
100, Tak yro oneparuu podora 100 MOryT cCOOTBETCTBOBAThH TPeOOBAHMM MoJB30BaTesd. Kpome
Toro, cucrema 130 ympaBineHHss MOXKET IJIAaHUPOBaTh Hanbosee 3(pPEeKTUBHBIA U pallIOHABHBIN
nyTh YOOPKHU H/HIIH PEKUM YOOPKH AJist poOOTa Ha OCHOBE KapThI B PEXKUME PEATbHOTO BPEMEHH,
HApUCOBAHHOU coracHo anroputMy SLAM, 4ToOBI CHIIBHO MOBBICUTH 3(PPEKTUBHOCTD YOOPKHU
pobora.

[0052] Tlpusonmuasi cucrema 140 cmocobcTByer mBmkeHuio podora 100 mo 3emiie Ha
OCHOBE KOMAaHIbl K JABIDKEHHIO, KOTOpas BKJIOYAeT HMH(OPMALMIO O PACCTOSIHUM U yIiiax
(HampuMmep, KOMIIOHEHTHI X, y U 0) podora 100. IIpuBomgnas cucrema 140 cogepkut moaynb 141
npuBoga kosiec. Moayns 141 nmpuBoma KOJ€C MOXKET PEryIupoOBaTh JIEBOE KOJIECO U MPABOE
KOJIECO ONHOBpeMeHHO. Moayne 141 npuBoaa konec Takke COAEP>KUT MOAYJb MPUBOAA JIEBOIO
KoJIeCa M MOIYJb IPUBOJAA MPABOIO KoJieCa AJIsl NMPUBEAEHUS B ABUKEHHUE JIEBOTO M MPAaBOrO
KOJIEC, COOTBETCTBEHHO, UTOOBI OOJjiee TOUHO perynupoBaTh ABmkeHHe pobdora 100. Monmynu
MIPUBOAA JIEBOTO U MPABOT0 KOJIEC PACIOJIOKEHBI APYr HAPOTUB JIpyra BAOJb MOMNEPEYHON OCH
kopryca 110 pobora. [{ns yny4imeHus: cTabMIbHOCTH W/ UM MaHeBpeHHOCTH poboTa 100 pobot
100 Takxke COmEpPKUT OJHO WM HECKOJBKO HEBEAyIIMX kojiec 142, Hampumep, OIHO WU
HECKOJIbKO YHUBEPCAIBHBIX KoJieC. MOIyib MPUBOAA KOJIEC CONEPIKUT Benyliee Koieco(a), OauH
WA HECKOJbKO NPHUBOAOB M KOHTYp VIPABJICHHUS U PeryrupoBaHus npusona(os). Moxynb
MIPUBOZA KOJIEC TAKXKE COENMHEH C OJOMETPOM U KOHTYPOM JJIsl U3MEPEHUsl TOKA, [OAAaBAEMbIM
Ha mpuBoa(pl). Monynb 141 mpuBOma Konec CheMHO coenuHeH ¢ Koprycom 110 pobora ms
NPOCTOTBl TEXHUYECKOTO OOCTy)KMBaHUS WIM peMoHTa. Kaxpmoe Bexyiiee KOJecO HMeEET
CMEILIEHHYK) BHHM3 CHCTEMYy IIOABECKH, IIOCPENCTBOM KOTOPOH BEAyLIEe KOJIECO MOXKHO
3akpenuTh Ha koprnyce 110 pobora n moanep>KuBaTh NOABMKHBIM WIIM BpallaromumMcs. Benyiee
KOJIECO BOCIIPHHHUMAET CMEINEHHE IMPYXKUHBI, BBICTYMAOLIeH BHU3 U OT kopmyca 110 pobora.
CwMmereHne nmpyXHHBI 00JIErYaeT KOHTAKT U CLETUIEHUE BEAYIIEro KoJieca ¢ 3eMJIeH ¢ HEHYJIEBOM
CUJIOW W COXpaHEHHE KOMIOHEHTaMu JUIsi yoopku podora 100 kOHTaKTa ¢ 3eMiiel C HEHYJIeBbIM
JABJICHUEM.

[0053] Cucrema 150 mist yOOpKH MOXKeT OBITb CHUCTEMOW Uit CyxOW YOOpKH W/WITH
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CHCTEMOM 1Sl BNaKHOH yOOpKku. B kauecTBe cuCTeMbl Ut CyXOi YOOPKH cucTeMa AJisi yOOpKU
BKJIFOUaeT cucreMy 151 mommeranus ans BeimodHeHUs: GyHKIMH yoopku pobora 100. Cucrema
151 noameraHuss BKJIHOYAET INETOYHBIA BajlMK, NbUICYJOBUTENIBHYK) Kamepy, BEHTHISATOD,
BO3/IyXOBBINYCKHOE€ OTBEPCTUE U COCAUHUTEIIbHBIE 3JIEMEHTBbl IJIsl COEAMHEHHUs] LIETOYHOIO
BAJINKA, MbUICYJOBUTEIBHON KaMepbl, BEHTUIATOPA M BO3AYXOBBIITYCKHOTO OTBEPCTHSL
IlleTouHbIil BanWK HMMEET KOHTAKT C 3eMiied. lIbuib HA MOy MOAMETAETCS U 3aKaTbIBAETCS
LIETOYHBIM BAJIMKOM K MEpPEAHEN 4acTH OTBEPCTUs ISl BCACBIBAHUS MbBLIH, PACIOJIOKEHHOTO
MEXAy INEeTOYHBIM BAJUKOM U MbBUIEYJOBUTEIBHONM KaMEpOW, a 3aTeéM BCachbIBae€TCs B
MbUICYJIOBUTEIBHYIO KaMepy MpPH MOMOLIM IOTOKA BO3AyXa, CO3/1aBa€MOI0 BEHTHIATOPOM H
KOTOPBIH MPOXOIUT Yepe3 MbLICYIOBUTENbHYIO KaMmepy. CriocoOHOCTh poOoTa BCACHIBATH NBLIb
MoxeT ObIThb mnpencraeneHa s¢dexruBHOCThI0 moxbema mnbu (DPU). DPU onpenensercs
MHOTHUMH (pakTopamu, BKJFOYast, IOMHUMO IMPOUYEro: CTPYKTYPY LIETOYHOIO BajJMKa M MaTepHal
IUIS1 U3TOTOBJICHUS IETOUYHOTO BAINKA; 3()(PEKTHBHOCTD MCIIOIB30BAHUS ITOTOKA BO3AyXa HA MyTH
NIOTOKa BO31yXa, OOpPA30BAHHOTO OTBEPCTHEM Il BCACBIBAHHS TBUIM, IBLICYJIOBUTEIBHOM
KaMepOH, BEHTHJIITOPOM, BO3AYXOBBIITYCKHBIMU OTBEPCTUSIMU U COCUHUTEIBHBIMU 3JIEMEHTAMHU
MEXAY HUMHU, U TUI U MOLIHOCTb BeHTHisATOpa. IIpm 3TOM nmoseimenune DPU npencrasnsier
KOMIUIEKCHYIO MpoOseMy KOHCTPYKIHMU cucTeMbl. I1o cpaBHEHHIO ¢ OOBIYHBIMU TPOBOAHBIMU
ycrporicTBamMu [1si yoopku mbutn nioBbitienne DPU umeer Gonbliee 3Havenue st podora 100,
3JIEKTPONUTAHHUE KOTOPOro orpaHuyeHo. [Ipuduuna coctout B ToM, yTo nosbitienrne DPU mosxker
HETIOCPECTBEHHO CHIDKATh SHEPTHI0, Tpedyromyrocs podoty 100 s yOOpKH MbUTH HA KaXKIOH
3amaHHOW Tomaan. Hampumep, mpu mosbimernn DPU muomanb, KOTOpYH MOXET yOparb
MOJIHOCTBIO 3apsiKeHHbIH poGoT 100, MoxkeT yBenuuusathes ot 80 Mm* 1o 100 Mm* uiu Goree.
Kpowme Toro, nossimenue DPU yBennumnBaer cpok ciy:kObl 6aTapen myTeM CHU)KEHUS! YaCTOTHI
MIOBTOPHOTO 3apsiia Oaraped, Tak YTO IMOJB30BATENI0 HE HAIO HacTO MEHATh Oarapero. Kpome
toro, nosbimienne DPU HenmocpeacTBEHHO BIMSET HA BOCHPUSATHE MOJIB30BATENEM, MOCKOJIBKY
MOJIB30BATENIN MOTYT HEMOCPEACTBEHHO CYAUTh, AOCTATOYHO JIX YUCTBIN MOJI, TOAMETEHHBII UIN
noMbITelii poboTom 100. Cuctema anst cyxodl yOOPKH TakXKe COAEpP:KUT OOKOBYHO IMETKy 152.
BoxoBast merka 152 umeer och BpaineHUsi, OOpa3yIOIIYI0 HEHYJIEBOW Yyroji ¢ MOJIOM, TaK YTO
OokoBass meTka 152 mpu BpameHHH MOXKET MepeMelarb Mycop B OONacTb, AOCTYIHYIO
LIETOYHOMY BAJIMKY CHCTeMBI 151 moameranus.

[0054] Cuctema 160 sekTpONHUTAHUS COACPIKUT TEepe3apsuKaeMyro 0arapero, Takyr Kak
HUKEIb-MeTaJ-TUApUIHasl Oarapess wiu JjutheBas Oarapesi. Ilepesapsokaemast  Oarapest
COEIMHEHA C KOHTYPOM YIPAaBJICHUs 3apsAAKOM, KOHTYPOM OIpeNeaeHUsl TEMIEPATyPhl 3apsiAKU U
KOHTYPOM OIIpeieNIeHNs] HU3KOTO HaNpsiKeHHs.. DTH KOHTYPhI Tak)Ke COETUHEHBI C OIHOUUIIOBBIM

KOHTypoM ympasieHus. Ilepe3apsixaemas O6atapes 3apspkaeTcs MyTeM MOAKIIOUEHUs 3apsaHOTO
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snekTpona cOOKy WJIM CHU3Y KOpIyca poOoTa K MCTOYHHUKY 3apsiakd. Eciau mbuth mpuinimia K
BBIIBUHYTOMY 3apsHOMY 3JIEKTPOAY, MOXKET MPOUCXOJUTHh HAKOIUICHUE 3apsiia Ha 3apsiaHOM
AJIEKTPOAE, YTO TAK)KE BBHI3BIBAET IUIABJICHHE U e(OPMALHIO MJIACTUKOBOIO MaTepualia BOKPYT
3apSAHOTO AJIEKTPOAA, MM JaXKe CaM 3apsaHbIN JIEKTPOA MOXKET Ae(GOopMUPOBATHCS, TIPH STOM
MpepbIBast HOPMAJIBHYIO 3aPsiAKY.

[0055] Cucrema 170 B3auMMOAEHCTBHUS YEIOBEK-MAIIMHA COMAEPIKUT TMOJB30BATEIBCKYIO
MaHeN b, KOTOpasi CONEPIKUT pa3IMdHbie KHOMKH JUIsl BbhIOOpa (yHKUMU(H) MOIB30BATEIEM.
Cucrema 170 B3auMOJEHCTBUS UENOBEK-MAIIMHA TAKXKE CONEPIKUT pPa3JUYHbIC YCTPOUCTBA
BbIBO/IA, TAKUE KaK AWCIUICH, W/WJIM CUTHAJbHAs JIAMIIOYKA, W/MIM TPOMKOTOBOPHTENb, IUIS
WHAVKAIMA TEKYIIEro COCTOsIHUS poboTta wim (PyHKumu(ii), BBIOPAHHOW TOJB30BATEIIEM.
Cucrema 170 B3aMMOAEWUCTBUS YEJIOBEK-MAIIMHA TaKKe COHEPKUT MOOHMIIBHOE KIMEHTCKOE
npunoxkeHue. Hanpumep, ecnmu poOOT HMMeEeT HAaBHTalMIO IyTH, MOOHIIBHOE KIIHEHTCKOE
YCTPOMCTBO MOJKET MOKA3bIBATh KapTy OOJACTH, OKPY’KAKOLIeH poOoTa, M OTMEYaTh MOJIOKEHHE
poboTa Ha KapTte, 4TOOBI MPENOCTABIATh JOCTATOUHYIO M MMEPCOHATU3NPOBAHHYIO HH(OPMALIHIO
MOJIB30BATEIIO.

[0056] ns sicHOTO ONMMCAHUS MOBENEHUST pOOOTa HACTOSIIIEE PACKPBITHE OMIPENEIeT TPU
ocH OTHOcUTeNbHO Kopryca 110 pobora, u podor 100 MoxkeT mepeMernaTsesi o 3emiie BAOJb
Tpex ocell. Tpu ocu ABIAKOTCSA NEPNEHAUKYIAPHBIMU APYT APYrY U BKJIIOYAIOT: MOMNEPEYHYIO OCh
X, OCb JBIDKEHUs BIEpEA-HA3aJ Y M BEPTUKAIBHYK) OCb z. B dYacTHOCTH, HampaBieHue +y
OIpeNeNsieTCsl KaK «HAlpPAaBICHHUE BIIEPEA», a HAMPABICHUE -y ONpPEAENsAeTCs KaK «HalpaBIeHue
Hazamy. Och X MPOXOAWT MEXKAY JIEBBIM KOJECOM U TPaBbIM KoJecoM poboTra u uepes
LIEHTPAIBbHYIO TOUKY MOAyJs 141 npusBona kojec.

[0057] Pobot 100 moskeT Bpamiarbest BOKpyr ocu X. Korma mepenssist wacts podora 100
HAKJIOHSIETCSI BBEpX, a 3amHsisa 4acTh pobora 100 HAKJIOHSETCS BHU3, 3TO JBUKCHHE
OTIpENeNACTCSl KaK «IIOJIOXKEHHE C TOAHATBIM Hocom». Korma mepennsist wacte pobora 100
HAKJIOHSIETCSI BHU3, & 3aAHssI 4acTh pobora 100 HaKJIOHSAETCS BBEPX, ABHKEHUE OTIPENENIeTCS
KaK «TIOJIOKEHHE C OMyIIEeHHBIM HOcoM». Kpome Toro, podot 100 MokeT Bpammarbesi BOKPYT OCH
z. Korma poGor 100 mBmkercst B HampaBlieHHMHM Briepen, moBopoT podora 100 BmpaBo mo
HAIpPABIEHUIO 1ty ONpenessieTcss KaK «MOBOPOT BIIpaBoy pobdora 100 BOKPYr OCH z B MIPaBYIO
CTOPOHY OTHOCHTEJILHO OCH y, a moBOopoT podora 100 HaleBO MO HampaBiIeHUIO +y
OTIpENeIAeTCS KaK «IOBOPOT BIeBo» pobora 100 BOKpyr ocH z.

[0058] [dpyrue BapuaHTBI OCYIIECTBJICHUS HACTOSIIErO PACKPBITHS OyayT OYEBHUIHBI
CHEeLHUAINCTaM B JAHHOW OOJIAaCTH TEXHUKH NPU PACCMOTPEHUH ONUCAHUS U OCYIIECTBJICHUS Ha
NPAKTUKE HACTOSILEro packpbITHs. JlaHHas 3asBka MpeOHA3HAY€HAa OXBATbIBATH JIFOObIE

BApUAHTBI, TPUMEHEHHs] WM TMEPEAeSKA HACTOSIIEr0 PACKPbITHA, Cleays ero oOumm
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NPUHIUIAM W BKJIOYas TaKWe OTKJIOHEHUS HACTOSILIEr0 PACKPBITHs, KOTOPbIE BXOAST B
U3BECTHYIO WMJIH OOBIUHYIO NPAKTHKy B AaHHOHW oOmactu. Ilpenmonaraercsi, 4Tto ONUCaHHE H
NPUMEPBI TOJDKHBI PACCMATPHUBATBCS TOJNBKO KaK IMPUMEpHBIC, TPH 3TOM HMCTUHHBI O0BEM H
CYIIHOCTb M300peTeHNs YKa3aHbl B CIenyroliei Gopmymne n3o0peTeHus..

[0059] IloHATHO, 4YTO HACTOsIIEE PACKPBITUE HE OTrPAHUYMBAETCS KOHKPETHOM
KOHCTPYKIHMEH, KoTopas Oblla ONucaHa BBIIIE W NPOWUIOCTPUPOBAHA HA MPHJIATaeMbIX
¢urypax, ¥ 4T0 MOTYT OBITb CHENaHbI PA3TUYHbIC MOAU(DUKAIIUN 1 U3MEHEHUs] 0e3 OTKJIOHEHHUS
or ee obwema. IIpemmomaraercs, 4To OOBEM HACTOAIIETO H300PETEHHs] OTPAHUYEH TOJIBKO

NPUIIOKEHHON (POPMYIION U300pETEHMS.
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DPOPMVJIA U3OBPETEHWUA

1. ABTOMaTH4YeCKOE YCTPOUCTBO IJisl YOOPKH, COAepIKallee:

yCTPOMCTBO cOOpa, CKOHCTPYHPOBAHHOE I cOOpa 3aIaHHOTO MapaMeTpa OKPYKaroLIeH
0OCTaHOBKH aBTOMAaTHUYECKOTO YCTPOMCTBA AJist YOOPKH; U

MPOLECCOP MPUIIOKEHUH,

MIPUYEM MPOLECCOP MNPHUIOKEHUNH CONEPKUT LEHTPAJIbHBIA MPOLECCOP, BIEKTPUUECKH
COGNMHEHHBI C YCTPOWCTBOM cOOpa; ILEHTPAIbHBIA MPOLECCOpP CKOHCTPYHPOBAH JUIS
NOJIyYEHUs] 3aJaHHOTO TapamMeTpa cpenbl, coOpaHHOro YCTpOHCTBOM cbopa, mpoueccop
MPUJIOKEHUN TaKkKe COAEPKUT rpaguiecKuil TPOLECCop, 3JEKTPUUECKH COETUHEHHBIA C
LEHTPAIBbHBIM MPOLECCOPOM;, U TpaduyecKuil MpoLeccop CKOHCTPYMPOBAH ISl TOJYYESHUS
33JaHHOIO MapaMeTpa Cpefpl OT LEHTPAJIBHOIO IpoLeccopa, a 3aTeM CO3JaHus KapThbl
OKpYKarImel OOCTaHOBKM aBTOMATHMYECKOTO YCTPOWCTBA Uil YOOPKH Ha OCHOBE 3aJaHHOTO
napamerpa Cpensl.

2. ABTOMaTHuYeCKO€ YCTPOMCTBO i yOOpkHM mo M. 1, B KOTOPOM yCTpPOMCTBO cOopa
COZEPKUT JIA3€PHBbIN NAJBHOMEDP, W JAHHBIE O PACCTOSTHUU MEXAY JIA3€PHBIM JAIbHOMEPOM H
OKPYKAOIUMH O0BEKTaMH, COOpaHHBIE JA3€PHBIM TAIbHOMEPOM, NPUHUMAIOTCS B KaueCTBE
3aJJaHHOTO MapaMeTpa Cpenbl.

3. ABTOMaTHYECKOE YCTPOMCTBO Il YOOPKH MO M. 2, B KOTOPOM JIa3epHBIA JATTbHOMED
CONEPKUT TOYEYHBIM JIQ3€PHBbIM M3JIydaTeslb, U TOYEYHBIH JIA3€PHBIM H3JIydaTeab MOJy4aeT
JaHHbIE O PACCTOSHUHM MEXIY JIa3€PHBIM IaJbHOMEPOM U OKPYXKAOIUMH OOBEKTAMH MyTeM
CO37JaHUs1 TOYEYHOTO JIA3€PHOIO U3JIy4EHHUS.

4. ABTOMaru4eckoe yCTPOHCTBO i YOOPKH MO M. 2, B KOTOPOM JIa3epHBIA AATbHOMED
COIEPKUT JIMHEHHBIM JIA3€pHBIA W3JIydaTeNb, W JIMHEHWHBIN Ja3€pHBIM M3JIy4areslb MOJy4aeT
JaHHbIE O PACCTOSHUHM MEXIY JIa3€PHBIM IaJbHOMEPOM U OKPYXKAOIUMH OOBEKTAMH MyTeM
CO37]aHUs IMHEHHOTO JIA3€pPHOTO U3JIyYEHUs.

5. ABTrOoMaTHueckoe YCTpPOWCTBO g yOopku mo modomy u3 mm. 1-4, B KOTOpOM
yCTPOMCTBO cOOpa CONEPKUT YCTPONUCTBO MOJyUEHUs] M300pakeHUH;, U JaHHbIe 00 OKPYKAIOLIUX
oObekTax B BHIE U300pakeHHs, COOpaHHbIE YCTPOWCTBOM TMOJYYEHHUS H300pakKeHui,
MIPUHUMAIOTCS B KQUECTBE 3aJJaHHOIO NTapameTpa Cpensbl.

2

6. ABTOMaTHYECKOE YCTPOWCTBO il yOOpkH mo m. 1, B KOTOpoM rpadudeckuii
IIPOLECCOP COMEPIKUT:

MOZyJIb NaMSITH, CKOHCTPYUPOBAHHBIN [JIs1 XPAHEHMs AJITOPUTMA MMO3ULIMOHUPOBAHUS HA
OCHOBE YaCTHYHOTO (PHUIIETPa; U

BBIUMCIINTEIbHBIN MOIYJIb, COGI[I/IHGHHI:;II\/'I C MOAYJIEM ITaMSATHU U CKOHCTPYPIpOBaHHbeI JJIA
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BbI30Ba AJITOPUTMA MO3MLIMOHUPOBAHUS U pacueTa U oOpabOTKH 3aJaHHOTO MapaMeTpa Cpembl
IUIS1 TIOJIYYEHUS KapThl OKPYKaroLeil 0OCTaHOBKY aBTOMaTHYECKOTO YCTPONUCTBA It YOOPKH.

7. ABTOMaTH4YeCcKOe YCTPONCTBO I YOOPKH 1O I1. 1, TOTIONHUTENBHO conepkaliee OIoK
npeaBapuTeIbHON 00paboTKy;

npuueM OJIOK TpenBapuTeNbHON 00paboOTKM CBSI3aH €  YCTPOWCTBOM cOopa W
LIEHTPAIbHBIM TPOLIECCOPOM, COOTBETCTBEHHO, M CKOHCTPYHUPOBAH Ul TPEIBAPUTENbHOM
00paloTKM 3aJaHHOTO TapameTpa Cpenbl, NMPU 3TOM O0ecreunBasl MONyYeHHE LEHTPAJIbHBIM
MPOIIECCOPOM 33JaHHOTO MapaMeTpa Cpeabl MOCie NpenBapUTeNbHON 00padboTKH.

8. ABTOMaru4eckoe yCTPOHCTBO il YOOPKH MO M. 7, B KOTOPOM OJIOK MpeABapUTEIbHON
0b6paboTku comepxkuT npoueccop uudposoit odpadbortku curnanos (DSP).

9. ABTOMaTH4YeCKO€ YCTPOMCTBO Uit YOOpPKH MO M. 1, B KOTOPOM aBTOMAaTHUYECKOE
YCTPOMCTBO il YOOPKH MpeAcTaBiisieT coboil podoTa i MoAMETaHUs WM podoTa IJis MBIThS
TIOJIOB.

10.  Cnoco®6  yOopkm  anms  aBTOMAaru4ecKOro  yCTpOWCTBa  ansi  YOOpKH,
MPeAyCMaTPUBAFO LU

CTaIMIO TIOJTyYeHUs JaHHBIX C UCTIOJIb30BaHUEM yCTPOHCTBA cOopa st cOopa 3aJaHHOTO
napamerpa OKpy)Karoliei 00CTaHOBKH aBTOMaTHYECKOTO YCTPONUCTBA [T YOOPKH;

CTamuI0  MpeABapUTENIbHONH  OOpalOTKM  HAHHBIX C  HCIOJB30BAaHHEM  OJOKa
MpeaBapUTEIbHON 00pabOTKH AJisl MPEeNBapUTENbHON 00pabOTKH 3aITaHHOTO TapaMeTpa Cpenbl U
NPEAOCTABICHUS] 3aJaHHOTO TMapaMeTpa Ccpeapl Iocie  IpeaBapuTenbHOH — 00padoTku
LIEHTPAJILHOMY ITPOLIECCOPY; U

cranuio  oOpabOTKM HAaHHBIX C MPEJOCTABICHHWEM IPH TIOMOIIM LEHTPAJbHOTO
npoIeccopa 3alaHHOTO MapaMerpa Cpedsl MOCie MPeaBapuTeNbHON 00paboTku rpadudeckoMy
NpoIeccopy W CO3AaHHWEM TMPH TMOMOIIM rpadUueckoro mporeccopa KapThl JTaHHBIX
OKpYKarIel OOCTaHOBKM aBTOMATHMYECKOTO YCTPOHCTBAa Ajisi YOOPKH Ha OCHOBE 3aJaHHOTO
napaMmeTrpa Cpeibl oclie peaBapuTeIbHON 00paboTKu.

11. Crocob mo m. 10, B KOTOpOM rpadU9IecKHil MPOLECCOP COAEPHKUT MOAYJb MaMSATH H
BBIYMCIUTENbHBIA MOAYJb, COEAMHEHHbIH C MOIYJEeM MaMsTH;, W CTaaus 0OpabOTKH JaHHBIX
TaKKe TMPENyCMaTPUBAET:

BbI3OB MU MOMOIIM BBIYHCIMTENBHOIO MOIYJS AJIrOPUTMa IMO3HLHUOHUPOBAHHS HA
OCHOBE YaCTHYHOTO (PHIIETPA, XPAHSIIEroCsl B MOAYJE MaMATH, pacdeT U 0OpabOTKy 3aaHHOTO
napamerpa Cpeabl MOCie MPEABAPUTENbHON 00paOOTKM U TOJYyYEHHs] KapThl OKPYKAroIIeH
00CTaHOBKH aBTOMATHYECKOTO YCTPOICTBA ISt YOOPKHL.

12. Cnoco® mo n. 10 mmm m. 11, B KOTOpPOM CTamusi MOJNYYEHUs NAHHBIX COIEPIKHT:

HCIIOJIB30BAHUE JIA3€PHOIO AaJIbHOMEpPA IJIA c6opa AaHHBIX O PACCTOAHUU MEXKIY JIa3€PHbIM
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JTaTbHOMEPOM U OKPYKAIOIIUMHU OOBEKTaMH, W NPHUHATHE JAHHBIX O PACCTOSHUH, COOPaHHBIX
Ja3epHBIM JAbHOMEPOM, B Ka4eCTBE 3aJaHHOTO MapaMeTpa CPeabl.

13. Cnoco6 mo mobomy m3 mm 10-12, B KOTOpOM CTagusl TOJNYYEHUS HaHHBIX
NPEAyCMaTPHUBAET: UCTIOIB30BAHUE YCTPOICTBA MOJTyUeHUsT H300paskeHu 11t cOopa JaHHBIX 00
OKpPYXaIUX OObEKTaxX B BUAE HM300pakeHHs] M TNPUHSATHE NAHHBIX B BUAC H300paskeHUs,
COOpaHHBIX yCTPOMCTBOM MOJTYUEHUS H300paKEHNH, B KA4€CTBE 33JaHHOTO MapaMeTpa Cperibl.

14. Cucrema ynpaBieHHs C BBIYUCIUTENBHOW MAIIMHOW [UJII aBTOMAaTHYE€CKOTO
yCTpOHCTBa 7151 yOOPKHU, COAEpIKAIIas:

LIEHTPAJIbHBIN MTPOLECCOP;

rpadU4ecKuil mpoLeccop;

yCTPOHCTBO cOopa u

ONoK TpeaBapUTeIbHON 00padOTKHY;

npUYeM LEHTPAIBbHBIA MpoIeccop, rpadguueckuii npoueccop, yeTpoicTso coopa u 0ok
npeABapuTEIbHON  00paOOTKM  COENWHEHBl IMOCPEACTBOM  KOMMYHHMKALMOHHON  IIWHBL,
yCTpoiicTBO cOOpa CKOHCTPYHpPOBaHO il cOOpa 3aJaHHOTO IapaMeTpa OKPY)KaroLIeH
OOCTaHOBKHM  aBTOMATHUYECKOTO yCTpoiicTBa st  yOOpKM;, LEHTPAJbHBIA  IPOLECCOP
CKOHCTPYHPOBAH Uil TOJYYEHHUs 3aJaHHOTO IapaMmerpa cpenbl, COOPaHHOTO YCTPOMCTBOM
cbopa; U rpaduUecKuii MPOLECCOpP CKOHCTPYHUPOBAH IJISl TMOJYHYEHHs 3aJaHHOTO IapaMeTpa
Cpenbl OT LEHTPAJBHOIO IPOLIECCOpa, a 3aTeéM CO3JIaHHUs KapThl OKpyXKaroleHd OOCTaHOBKH
aBTOMATHUYECKOTO YCTPOICTBA 11l YOOPKH Ha OCHOBE 33/JaHHOTO TapaMeTpa Cpembl.

15. MobOuibHOE 3JIEKTPOHHOE YCTPOICTBO, CoAepKalee:

MOJYJb YCTAaHOBJICHHsI CBSI3HM, CKOHCTPYHUPOBAHHBIM JJIsI YCTAHOBJICHHUS CBSI3U MEXKIY
MOOWJIBHBIM 3JIEKTPOHHBIM YCTPOMCTBOM M aBTOMAaTHYECKUM YCTPOMCTBOM MJisi YOOPKH IIO
nroboMy u3 mm. 1-9;

MOZYJb OTIPAaBKH KOMAaHJ TNO3MLMOHWPOBAHUS, CKOHCTPYHPOBAHHBIA MJIsI OTIPABKU
UHCTPYKLUUH IO 3arpocy HHPOPMALUH O TMOJOKEHHH aBTOMATHUYECKOMY YCTPOHCTBY st
yOopKH;

MOZYJb TOJYYEHHs MJAaHHbIX O TIOJIOKEHHH, CKOHCTPYMPOBAHHBIM JJIs1 TNpHeMa
UHPOPMALINU O TMOJIOKEHUH, BO3BpAIaeMON aBTOMATUYECKHM YCTPOMCTBOM UIst YOOPKH depe3
KOKIObIA 3aJaHHBIA HMHTEPBaJ BPEMEHHU, MpHYeM HWHPOPMALUSA O TMOJOXKEHUH COHNEPIKHUT
MOJIOXKEHUE aBTOMATUYECKOTO YCTPONUCTBA [T YOOPKH B PEKUME PEabHOTO BPEMEHH,

MOZYJAb OTOOpakKEHUs, CKOHCTPYMPOBAaHHBIH JJisi OTOOpakeHus wHGOPMALMH O
MOJIOXKEHUH HA MHTEPAKTUBHOM HHTEpdeiice MOOMIBHOTO 3JIEKTPOHHOTO YCTPONCTBA.

16. MoOunpHOE 3JEKTPOHHOE YCTPOMCTBO MO M. 15, NOMONHHUTENIBHO COAeprKaliee

MOZYJIb OTHPABKU YNPABISAIOIIMX KOMAaHA, CKOHCTPYUPOBAHHBIN IJIsl OTHPABKU WHCTPYKLHH O
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3arpoce AeHCTBUS aBTOMaTHYECKOMY YCTPOICTBY il YOOPKH.



ABTOMATHYECKOE
YCTPOUCTBO UISI YBOPKHU

VCTPOUCTBO 10 CBOPA

CPU201
GPU202

®dur. 1




ABTOMATHUYECKOE
YCTPOUCTBO JUISA YBOPKHU

VYCTPOUCTBO 10
CBOPA

BJIOK30
[PEJIBAPUTEJIbHOM
OBPABOTKHM

CPU201

GPU202

AP20

@dur. 2




GPU202

MOIAYJb 202A
IHAMSATHU

BBIYUCJIUTEJIBHBIN
MOJYJIb 202B

®dur. 3




Qur. 4






HAITPABJIEHHUE BIIEPE]]

@ur. 7
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