JIABOPATOPHASI PABOTA Ne2

[Toctpoenue udpoBbIX GUIBTPOB HA MUKPOKOHTpOJUIEpax ¢ siapoMm ARM ¢
ucnoip3oBanueM oudmorek CMSIS

Llenv pabomwi: HayuuthCs NpUMEHSATH 3JeMeHTh Oubimuoreku CMSIS npu
pazpaboTke mporpaMMm i MUKpOKOHTpoyiepoB STM32F4; HayuuTbcsi CTpOUTH
rdpoBsie PUILTPHI ¢ UcToIb30BaHUeM OubauoTeku CMSIS.

PacueTHas Tpy10eMKOCTh paboThI: 12 dacos.

[IpenaBapuTenbHOE 3ajaHUE: OCBEXKHUTHh 3HAHUS O MPUHIIAIIE PAOOTHI U METOIax
OCTpoeHUsT MUGPPOBBIX (PIIBTPOB, O3HAKOMUTHLCS C HA3HAYCHUEM W TPUHIIUIIOM
paboter 6ubmmorex CMSIS.

1. KPATKUE TEOPETUYECKUE CBEAEHUA

1.1 Hugposoe npedcmasnenue cuenanos

Curnan, mnpencTaBleHHbIH B HUGPOBOM BHUIE, NPEACTABIAECT COOOM
MOCJIEIOBATEIbHOCTh 4Huced. Eciaum curHan wu3HayalbHO UMEET aHaJIoroBOE
MIPEICTABIICHHUE, TO TPEOYEMYIO IMOCIEA0BATEILHOCTD IMOTYUYal0T IMyTEM O POBKU
sToro curnana ¢ nmomompbio ALl Jlns o6patHOTO Mpeodpa3oBaHus UMEIOITYIOCS
u(pOBYIO0 TOCIEAOBATEILHOCT, HYXXHO TmogaBate Ha I[AIl ¢ mepuomom,
COOTBETCTBYIOIIMM MEPUOAY JUCKPETU3ALMH CUTHAJIA.

1.2 bubnuomexa DSP CMSIS

bubmoreka CMSIS pazpaborana kommnanuii ARM. Ona mnpeacTaBiseT
co00l BBICOKOYPOBHEBYIO amnmnapaTHO-HE3aBUCUMYIO OMOJIMOTEKY CTaHIapTHBIX
(GYyHKIMI, KOTOpbIE MOTYT OBITh peain30BaHbl HA JIOOOM MUKPOKOHTPOJIIEPE C
sapom ARM. bubmmoteka npeacrasusier coboi Ha0op (ailyioB ¢ pacIIMPEHUEM .C,
KOTOpBIE COJIEP>KAaT TOTOBBIE MPOrPAaMMHBIE KOJIbl PA3NUYHBIX (PYHKIHMHA. OTH
(GYHKIMM  TOJb30BaTeb MOXET TMPHUMEHATh B COOCTBEHHOH mporpamme,
UHTETPUPOBAB COOTBETCTBYIONINE (hailyibl B COOCTBEHHBIN MPOEKT.

Paznen DSP Lib comepxut dyHKIMM, NpeaHa3HadYeHHBIE I IU(pOBOM
00pabotku curHanoB. Crofa BXOIAT omepanuu (QuibTpaluu, Tpeodpa3zoBaHus
®dypne, paboTa ¢ KOMIUIEKCHBIMH YUCJIaMU M MaTpPHUIAMH, TPUTOHOMETPUUYECKUE
byHkmy, GyHKIIMN MAaTEMaTHYECKOW CTAaTUCTUKH U T.J. B Texyei nabopatopHoit
paboTe MBI U3y4nM pa3jied, MOCBALICHHBIN padoTe ¢ HUPPOBBIMU (PUIBTPAMH.

1.3 Ilocmpoenue yughposuvix purompos c ucnonrvzosarnuem CMSIS

OyHkmuu paboThl ¢ MUPPOBBIME (PUIBTPAMH TPUBEACHBI B JTUPEKTOPUHU
CMSIS\DSP_Lib\Source\FilteringFunctions. ®aiibl ¢ pacIUPEHUEM .C COJIEpKaT
MPOTPAMMHBIN KOJI JUTS peaN3allii Pa3TUuIHBIX ITUGPOBBIX (HUIBTPOB.



Y no6ctBo 6ubmmorexkn CMSIS cocTOUT B TOM, YTO OHa UMEET BCTPOEHHBIE
npuMmepsl npuMmeHeHus ¢GyHkiuil. [lpumep npumenenuss uudpoBoro (GuiIbTpa
pUBEIEH B daiine, PacoJIoKEHHOM B JTUPEKTOPUU
CMSIS\DSP_Lib\Examples\arm_fir _example. — ®avin  arm_fir _example f32.c
COJIEPXUT KOJI, B KOTOPOM peain30BaH HUPPOBOH PUILTP C KOHEUHOU UMITYJILCHOU
xapaktepuctukoil (finite impulse responce, FIR), a daiin arm_fir data.c conepxxur
JaHHbIE, KOTOPblE MOXKHO MCIOJIB30BaTh AJISI MMPOBEPKU U JEMOHCTPAIMH PaOOTHI
bunbTpa. OTH JaHHBIE NPENCTABIAIOT cOO0M LU(POBON CUTHAN, B KOTOPOM
cMellanbl ABe cuHycou bl ¢ yactotoi 1 k' u 15 kI'u. Ilpu nponmyckanuu Takoro
CUTHaja 4epe3 (PUIbTp HIKHUX YACTOT, HA BBIXOJE OCTAE€TCS TOJBKO CHUTHAMI C
yactoroit 1 kl'1I.

2. ITIPOTPAMMA PABOTBI

2.1 W3yuute accopTuMeHT (pyHKuMHA 1UPPOBON (PUIBTpALMKA CHUTHAJIOB,
coaepxamuecs B katanore DSP_Lib\Source\FilteringFunctions.

2.2 W3yuuTe BCTPOCHHBIM MpUMEp NpPUMEHEHHUS HHU(PPOBBIX QHIBTPOB,
pacnionoxxeHHsbIi B kataniore CMSIS\DSP _Lib\Examples\arm_fir example.

2.3 Hamummre mnporpaMMHBIA KOJ, B KOTOPBIA OyIeT WHTErpUPOBaH
mudpoBoi puibTp U3 npumepa. [lpogemonctpupyiite padboTy npumepa, BEIBEIS HA
[TAIT cHauana ICXOAHBINA CUTHAI, & 3aTeM 00paOOTaHHBIM CUTHAI.

2.4 Nzyunte ypaBHeHHE GUIBTPA, ONPEIECTUTE Ha3HaUeHHE KO PUITEeHTOB
¥ UX BIUSHHUE HA 4acTOTY cpe3a U KpyTu3ny AUX.

3. COOEPXXAHME OTYETA
HasBanue u nporpamMmma paboThI.
3annanue
Kox nporpammsl ¢ moapoOHBIMA KOMMEHTAPUSMHE

el

BriBoget o pabote

4. KOHTPOJIbHBIE BOITPOCHI
1. Yto mpencrapistor coboit sneMenTsl o6mbmuoreku CMSIS? B Buae kakux
(baiiyoB OHU coAepxKaTcs B cpere?
2. Kak ucnons3oBath pyHkiun 6uonauoreku CMSIS B coOCTBEHHOM MPOEKTE?

(O8]

Kak y3Hath, kakue QpyHKUINU COAEPKUT AanHas 6ubmnoreka CMSIS?
4. Kak y3HaTh, Kakue BXOJHbBIE WJIM BBIXOJIHbIE TMEPEMEHHBIE HEOOXOAMMO
yKa3ath JJi ONpeeseHHON QpyHKunnu 6ubanorexku?



