HNY « MU »
npeacraBafer yuebHbIN Kypc:

[MpoekTupoBaHme umMdpoBbIX CUCTEM YyNpaB/ieHUA Ha ba3e
oTe4yecTBeHHOro MMKpokoHTpoanepa HUUIT K1921BKO1T

MockBa 2019



Jlexknug 4.2

* IIpakTrueckas padora Mo 3aIyCKy 3JIEKTPOJBUTATEIIS B
padOTy Ha  OCHOBE  3apaHee  3aroTOBJIEHHOTO
AEMOHCTPAIMOHHOIO  OPOrpaMMHOI0  OOECIICYCHUS
MMKPOKOHTpOJIEpa (B HCXOAHBIX KOJAX).

* HaOmogenne ocuuiuiorpaMM paOOThI IPHUBOJA, CHSATHIX
CPEACTBAMM CUCTEMBI YIIPABJICHUS.



0630p 110 MotorControlDemo: Texnuueckue GpakTbl

MotorControlDemo — npoekT mo ympaBieHUO pa3IndHbIMH
anekTpoapurareasMu Ha 6aze K1921BKOI1T.

IIpoekt paszpaboran HII® BEKTOP no 3akazy HUMIT u nocryneH
1151 O€CIIATHOTO TOJIb30BAHUS 110 aJIPECy
https://bitbucket.org/niietcm4/motorcontroldemo .

IIpoekT BbIMONHEH B cpeaax pazpadorku VectorIDE u
CodeMaster++, ogHako MOXKET OBITH ITIOPTUPOBAH U Ha Apyrue |IDE.
IIpoekt HanucaH Ha Cu 0€3 UCHOJIB30BAHUS ONEPALIMOHHBIX CUCTEM.
BMecTe ¢ MpoeKTOM MOCTaBIISIETCS HOAPOOHOE ONUCAHUE HA PYCCKOM
S3bIKE, a KOJI CHa0KeH KOMMEHTapHUSIMH.

[IpoekT BBINOJHEH B BUAE MOAYJIbHOM CTPYKTYpHhI cpeacTBamMu Cu.
[IpOEKT aKTMBHO MCIOJIL3YET NAPAAUTMy JUCKPETHBIX aBTOMAaTOB
(MaIIMH COCTOSHHS ).

[Tpoekt omyOnukoBaH noj auiieH3uei Apache License 2.0, uto
0003HaYaEeT BO3MOXKHOCTH MCHOJIB30BaHUS JAHHOTO IMPOTPaMMHOIO
KOJIa B COOCTBEHHBIX «3aKPBIThIX» pa3padOTKax.



https://bitbucket.org/niietcm4/motorcontroldemo

O630p 110 MotorControlDemo: ¢pynknuona

[IpOEKT COMEPKUT CTPYKTYPHI YIIPABICHUS CKAISIPHOTO U
BEKTOPHOTO YITPABJICHUSI CHHXPOHHBIM U ACHHXPOHHBIM
JIBUTATEIISIMU, CTPYKTYPY C KOHTYPOM TTOJOKEHUS IS CAHXPOHHOTO
IIPUBOAA, CTPYKTYpY nogunHeHHoro yrpasiaeHnusa AT, ctpykrypy
s yopasienus BUIT (SRD) B pexxnme aBTOKOMMYTaIlHH.

IIpoekt conepxkut apaiisep CANopen (B Bue OMOIHOTEKN),
KOTOPBIN MTO3BOJIAET YIPABIATH IPUBOAOM MPH ITOMOIIM ITPOrPaMMBbl
UniCON mus TTK.

[IpO€KT COAEPKUT UMUTALIMOHHBIE MOAEIA JICKTPOABUTATEIICH
(cuaxpoHHOro0, acuaxponHoro, AII'T u BUIT). Monenun
BBITIOJIHAOTCSA HA MUKPOKOHTPOJIJIIEPE B PEKAME PEATTBHOTO BPEMEHU
Y TI03BOJISIIOT OTJIAXKUBATh U HAOIIOATh PA0OTY CTPYKTYP
yIIpaBJICHUS TaK, KaKk OyaTo Obl MAET padoTa C pealbHbIM
JIBUTATECIIEM.

[IpoeKT MOXKET 3aIyCKaThCsl Ha JII0OOM armapaTHOM 00€CIIEYEHHUH C
K1921BKOI1T, B nokxyMeHTaMy yKa3aHbl HEOOXOIMMBIE
Moaudukanuu [1O 11 3amycka Ha «KeJne3e» MoJIb30BaTeIsl.



JIMCKpETHBIE AaBTOMATHI

JluckpeTHbie aBToMaThl (J{A) — MalIMHbBI COCTOSIHUSI, KOHEYHBIE
aBTOMaThI, State machines — tako moaxos K IporpaMMHUPOBaHHIO,
IJie IporpaMmy pa3OMBarOT HA PUKCUPOBAHHOE YUCIIO COCTOSHUM, B
Ka)KJIOM M3 KOTOPBIX BBIIMOJIHSIOTCSA OJIHU M T€ K€ OJJHOTUITHBIC
JIEUCTBUS, a IEPEX0]] MEKAY COCTOSSHUSMHU BBIIOJHSIECTCS 110 KAKHM-
TO COOBITHSIM.

[IporpaMmma JUCKPETHOIO aBTOMAara HU B KOEM CJIy4dac He
3alMKJIMBACTCSI BHYTPH Ka)KJ0TO COCTOSIHUS, a, BBITIOJHUB HYKHBIC
JIEUCTBHSI, BO3BpAIIACT YIPABJICHHUE, UTOOBI YEPE3 HEKOTOPOE BpEMS
OBITh BBI3BAHHOM CHOBA.

B 3aBucumocTu ot cinoxaocTh I10 B cucTemMe ynpaBieHUST MOKET
paboTtaTh cpaszy HECKOJIbKO JIA.

B npoekxre MotorControlDemo nuckpeTHbIe aBTOMAThI
MCHOJIB3YIOTCS AJIs1 MOAYJIS 3allUT, ApaiBepOB UHTEP(HEHCOB CBA3H,
NEePEKIIOYCHUS CTPYKTYP YIIPaBJICHUS JBUTATEISIMU U T.I1.



[IpuMep aBTOMara 3aruT

//CYnTaemM AUCKPETHbLIM aBToMaT
if (p->state_prev != p->state) //cmeHa cocToAHuMA?
p->E = 1;//Bo3Bogum ¢nar nepsBoro BxoxgeHua "entry"
else
p->E = 0;//vHave cbpacbiBaem
p->state prev = p->state;

switch (p->state) {//B 3aBucumocT OT Tekywero COCTOSAHUA
case PROT_ON_OK: {//Hopma
if (p->E == 1) { //NepBoe BxoxaeHue
cmd.all = 0;// obHynum KOMaHAHOE C/I0BO

}

//ecTb aBapun?

if ((p->masked bit faultl | p->masked bit fault2) != @) {
p->state = PROT_FAIL; //nepexogum B COCTOAHME aBapuu

}

break;

}

case PROT_FAIL: { //cocToaHue aBapuu (cpaboTana 3awuTa)
if (p->E == 1) {//NepBoe BxoxaeHune
pwm12.0ff(&pwm12); //Bbiknw4deHue WAM.

}

if (cmd.bit.trip_reset == 1)//komaHpa Ha cbpoc aBapumu
p->state = PROT_ON_OK;//vaem B "Hopma"

break;

—



MoayabHOCTh IIPOTPaMMbI CpeACTBaMHU s3bika CH
Ha npumepe moaynsa uudpoBoro Gpuiasrpa

3aroj0BouYHbIN (aitn moays nudposoro duisTpa filter. h:

struct SFilter
{
long input;//! Bxog
long output;//! Bouixon
long T; //! T=Ts/Tfiltra rpge - Tfiltra nocToAHHafl BpemeHU
void (*calc)(volatile struct SFilter*);//ykazatenb Ha QyHK. pacy.

¥
typedef volatile struct SFilter TFilter;

//HuumanusaTtop CTPYKTYpsl
#define FILTER_DEFAULTS {0,090, IQ(©.01),TFilter Calc}

//OyHKUMA pacyeTa
void TFilter_Calc(TFilter*);




MoayabHOCTh IIPOTPaMMbI CpeACTBaMHU s3bika CH
Ha npumepe moaynsa uudpoBoro Gpuiasrpa

daiin ¢ peanuzanueit pynkmuii moayns filter. c:

#include "V_filter.h"

//! WHepumoHHoe 3BeHO 1/(Tp+1)
//! Ucnonb3yeTca Kak ¢uNAbTp nepBOro nopAagka
void TFilter_Calc(TFilter *p) {
p->output = p->output + _IQmpy(p->T, (p->input-p->output));
}

J1719 ucnosp30BaHusI MOYIIS.

TFilter myFilterl = FILTER_DEFAULTS;
TFilter myFilter2 = FILTER_DEFAULTS;

3arem i1 paboThl PrTbTpa (B MpephIBaHUM C HY>)KHOM THCKPETHOCTHIO):

myFilterl.input=ADCInputl;
myFilterl.calc(&nyFilterl);
filteredADCInputl=myFilterl.output;

op




OpraHuzanus 3a71a4 U NpepbIBAHUN
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IIpakTrnueckas padorta 1

* [lpenogaBaresib TPOBOAUT 0030P MPOrPAMMHOIO KOJ[a MTPOEKTA
MotorControlDemo, ¢ oTkpeiBaHrEeM Kaxk10oro Qaiijia 1 mosCHEHHEM
€ro COCTaBa U HA3HAYCHMUSI.



IIpakTHueckas padbora 2

[Tonw3ysace ommcanneM [10 MotorControlDemo (daiin «Onucanue
ctpykrypsl [10 MotorControlDemo.pdf») npoBogutcs 3amyck
CHHXPOHHOM MAIIIMHBI B PEKUME CKAISPHOTO YIPABICHUS Ha
arrapaTHoOM KOMILUIEKTE Ha OCHOBE nHBepTOopa DRVE301-HC-EVIM.
Onucanue oTkpeiBaeTcs Ha 11.0. 4.1 Hactpoiika 0a30BbIX 3HAYCHUH,
CIyIIATENIX CACAYIOT IIaraM OIMCaHus 110 3aIlyCKy IIPUBO/A B
pa60Ty

Bri0MparoT 1 HacTpanBarOT 0a30BbIEC BEIUYMHBI
* [IpoBEpAIOT U HACTPAUBAIOT MOAYJIb 3AIUAT
* IIposepsror u kanuOpyroT moayib ALIII
* 3amycCKaroT IIPUBOJI B CKAJIIPHOM YITPABICHUA
e Hacrpauarot xpusyio U(f)
* CHHUMaIOT OCHWJUIOTPaMMBbI TOKOB U HaIlps’)KEHUM (pa3 mpuBoaa



http://www.ti.com/tool/drv8301-hc-c2-kit

JlomalrHee 3agaHue:

JIns ciymiarenei, mioXo 3HaKOMBIX C IIPUHITAIIOM PaOOThI
3JICKTPOJBUTATEIISI 1 BEKTOPHBIM YIIPaBICHUEM, IPOYNTATh
00111e00pa30BaTE/IbHbIE CTATHU:

https://geektimes.ru/company/npf vektor/blog/269486/
https://geektimes.ru/company/npf vektor/blog/270206/
https://geektimes.ru/company/npf vektor/blog/270666/
https://geektimes.ru/company/npf vektor/blog/274096/

(Xots ObI MEPBYIO, a JaJIbIIIe HACKOJIHKO HACTPOCHUS XBATHT)
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