[TnaTdopma «CuHanTuka»:
MCKYCCTBEHHbIN MHTENSEKT ANS

BCTPpanBaEMbIX CUCTEM pPeasibHOro
BPEMEHMU

Hukonamn Babwny

PykoBoauTenb otaena HeEMPOTEXHOMOMMI



FpaHMqule BblYANCITIEHUA

PpaHMYHbIE BbIYMCIIEHNSI — Napagurma pacnpegenéHHbIX
BbIYUCIIEHUN, BbINOJTHSAEMbIX HA KOHEYHbIX YCTPOUCTBax, NMbo B
X ceTw.




Y10 Takoe «CuvHanTuka»?

Nnarcdopma CMHanTnKa — 3TO YyHUBepcaribHbIU Habop
WHCTPYMEHTOB AN pa3padoTYNKOB UHTENNEKTYaNnbHbIX
MyJibTUAreHTHbIX CUCTEM U peLueHus 3a4a4 MUCKYCCTBEHHOrO
uHtennekta B OC HeutpuHo.

OHa npuMeHMMa BO BCTpamBaEMbIX CUCTEMAX U CUCTEMAX C
OorpaHUYEeHHbIMU pecypcamMun He TONbKO ANna MHdepeHca, HO 1 Ans
o0y4eHnsa mogenen.



ObnacTtun npMMeHeHuUs

ACY TN PoboToTexHuka
Hocumeble ycTtponcTea loT
MeguumnHa lloT

CuHanTuka
MHTennekT peanbHoro epeMeHun



Pewaemsblie 3agaum
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Pacno3HaBaHue obpa3oB

BbisiBneHne aHomanuu

ALanTuUBHLIE CUCTEMBI YrpaBeHUs
Knaccudpumkauma v knactepmsaumsa gaHHbIX

ACCUCTEHTbI 1 IKCMNepPTHbIE CUCTEMDI



I'Io,q.qepmMBaeMble daliropuTmMmbl n moaesrnu

¥ Knaccuyeckune anropntmel matunHHoro odyyerHust (KNN, SVM, RF, ...)

¢ MHorocriomHble nNepuenTpPOHbI

¢ CBéepToyHble HeMpoHHble ceTn (ResNet, SqueezeNet, MobileNet, NASNet,
Yolo, ...)

¢ PekyppeHTHble HENPOHHbLIE CETU

¥ WHTepdepeHUNOHHbIE HEMPOHHbLIE CETU

¢ TpaHcdopmepbl



KnouyeBble 0COOEHHOCTMU

¥ WHTerpauma MHCTpyMeHTanbHbIX CPeaACcTB C KOMMSIEKTOM pa3paboTymka
HenTpuHo.

¥ I'mbkasa apxuTeKkTypa — MOAYNbHOCTb, BO3MOXXHOCTb pacLUMpPeEHNs noa
HY>XObl 3aKa34yuka.

¥ OTkpbITbIN APl — ynobHas nHterpaymsa ¢ noctaBLMKamMm JaHHbIX U
KIMMEHTCKUMMN NPUNOXKEHUSAMN.

¢ KoMnakTHOCTb — OYHKLMOHMPOBAHME BO BCTPaAMBaAEMbIX CUCTEMAX C
OrpaHU4YeHHbLIMU pecypcamu.

¥ ABTOHOMHOCTb — He TpebyeT NoaKMIYEHUS K BHELLHUM pecypcam ang
JdOYHKLNOHMPOBaHUA.

¥ YcKkopeHue BbIYMUCNEHUN — NoAaepKKa annapaTHOro yCKOpPEHUS.
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CTpykTypa un coctaB nnatdopmbl

MpunoxeHune
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Apnpo nnatdgopmbl

Apgpo nnatdopmbl CuHanTnka obecrneymBaeT paboTy psiga KIoveBbIX NOACUCTEM
nnatgopmbl - KOHBENEpPOB 0bpaboTku (pipelines), nogcucTtemsl ynpaBneHus

namaTbio (memory) n nnanmposLmka (scheduler). 3a paboTty aTMx nogcucTem

oTBeYaeT bubnunoTteka sinaptica-core.

KoHeeWepbl
0bpabotku

lNoacuctema
namsaTu

[MnaHvpoBLLKK




Anpo nnatdgopMbl: KOHBenepbl 00paboTKu

KoHBenepbl 00paboTku - 3TO0 YHUPULMPOBAHHBLIN cNOocob OpraHn3oBaThb
nocnenoBaTefibHOCTb JEUCTBUIM C UCMOSNb30BaHMEM 3apaHee 3aroToBTEHHbIX OITOKOB
BbINOMHEHUSA. DTM BNOKM NPEeaoCTaBATCA pa3paboTymMKy MOAYNSIMU BbIMOMHEHNS

nnatdopmbl CnHanTMKa, a Takke MoryT ObiTb ONMcaHbl caMM pa3paboTYMKOM.

é )

KoHBelep obpaboTku

Bnok Bnok Bnok Bnok
BbINOSHEHMS 1 BbIMOMHEHWS 2 BbIMOMNHEHMS 3 BbIMOMHEHMA 4

\ 4 [
Brok Brok
[MoTOK BbINOMHEHMA 2
BbinofiHeHus 1 BbIMONHeHua 2

MoTok BbINONHEHMA 1




Appo nnatdopmbl: noagcucTemMa NamsaTu

Mnatdopma CuHaNTUKa UMEET CBOK BCTPOEHHYHO NOACUCTEMY YNpaBeHUS

NaMATbO, KOTOpPad no ymosri4aHuno UCroJsJyib3yeTcAd B Brokax BbINOMHEHUS.

OHa obnagaet cnegyrowmmMmmn CBOMCTBaMM:
¢ Tllopoepkka aCMHXPOHHOrO MHOrOMOTOYHOrO AOCTYMNa K 06bekTamM namsTu.
¥ YHndomumpoBaHHbIN MHTEPdENC ANA pa3HbIX TUMOB AAHHbLIX.
¥ YnpaBneHue BpeMEHEM XN3HN OOBLEKTOB.
v

LocTtyn kK o6bekTamM Yepes CTPOKOBOE UMS.



Appo nnatdopmbl: noagcucTemMa NamsaTu

e A
Ve D\ / ™ ACUHXPOHHOCTb NMpwn
3anpoc obbekTa Moacuctema namsaTtu
Monb30BaTENbCKMil MaMATh No MeHn 5 MHOIOrNMOTO4MHOM A0CTYNne
ko4 - ~
O6BLEKT NamATy 1 obecneymBaeTcd CUCTEMON
& / \_ J .
4 » \ TpaH3aKLUnH.
O6bekT namsTu 2
YteHne 1 3annch ) ’
JaHHbIX - N
Bo Bpems 3aKkpbITuSA
CosnaHue \ J
A 4 TpaHsakumn p . TpaH3aKunun nponcxoanT
TpaH3akuus _ Ob6bekT namatu N .
' "\ / CUHXPOHN3aUUA NSAMEHEHNN
3aKpbITUE TpaH3aKUun
nocre 3aBepLUeHNs BCex \ /
onepauuit U CUHXPOHU3aLWSA C 06'beKTOM NMaMATI.




Appo nnatdopmMbl: NIAHNPOBLLUK

[TNaHNPOBLLMK - 3TO BCTPOEHHAs cuctemMa 6anaHCUPOBKN Harpy3ku Mexay notokamm

BbIMNOJTHEHUA B KOHBeI7Iean.
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KonBenep obpaboTku

Bnok Bnok Bnok Bnok
BbIMONHEHUS 1 BbIMOITHEHUSA 2 BbIMOMHEHMS 3 BbiMonHeHus 4

[MoToKk BbINONHEHUs 1

ABTOMaTU4EeCKUA NepeHoc
Brnoka BbINoONHeHWA 4 B

W MOTOK BbINOMNHEHWA 2

h

Bnok Bnok
[MoTOK BbINONHEHUS 2
BbIMONHEHUs 1 BbIMOMHEHUA 2

WHTepBan uukna notoka 1

MHTepsan umnkna notoka 2
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MOAyHVI BbINOJIHEHUNA

Moagynu BbINONMHEHUA NO3BOSIAIOT pellaTh BbICOKOYPOBHEBLIE 3a4a4M UCKYCCTBEHHOIO
NHTEennekTa n obpadboTkm gaHHbIX. Kaxabin Moaynb COOTBETCTBYET CBOEW 0bnacTu

NMPUMEHEHUA.

¥ sinaptica-common — Moayrb 00WmMX anropnTMoB
¥ sinaptica-vision — moaynb Anga peweHns 3agad MallMHHOIO 3peHuns
¥ sinaptica-anomaly — moaysnb, NpeaocTaBnsalowmMn BO3MOXKHOCTU BbISIBIEHUS

aHoManumn



MOD,yHVI BbINOJIHEHUNA

Kaxkabi Takon Moaynb NpeaocTaBniseT crneumanbHble 6r1oKkM BbIMONHEHUSA (Stages)
ansa KoOHBenepoB 06paboTkn. ITK BIOKM AenaTcsa Ha TPU TUNa - NOCTaBLUMKN OAaHHbIX
(providers), obpaboTuunkn (processors) n nonydarenu (receivers). Takke moaynm

npegoctTaBnAal0T TUNbl AaHHbIX, Heobxoamnmble Ans peweHnd CI'IeLI,I/ICbW-IHbIX 3aa\u.

Mogayre BbINOMHEHMS

[MocTaBLUKKK ObpaboTumkn Monyyatenu
[AaHHBIX AaHHbIX AaHHbIX




BakeHa OMONUoOTEKU

[Tog OCPB HeunTtpuHo noptmpoBaHbl pasnuyHble PpenmMBOpKM MaLLUHHOIO
00y4yeHusa n gpyrme MHCTpyMeHTbl. OHM Takke BXOOAT B cCOCTaB niaTtdopmbl

CuHanTuka.
o @ &
O

mlpack  INTERFERENCENDK  OpenCV

ONNX
RUNTIME TensorFlow Lite



JTanbl pa3padboTKy NPUNOXeHNUA C UCMONIb30OBaHNEM
nnatdopmbl CUHaNTUKa

[MogknoveHne Gubnuotekn aapa NnaTtdPopMbl K NPOEKTY
[MogkntoyeHne dMbnruoTek Moayrnen K NPpoeKkTy
NHnumanusauua nnatgopmel

Co3paHune KoHBeKWepa

4+ €@ @ O o

[obaBrneHne HeobxognMbIX ANA pelleHns 3agadm 6r1oKoB BbINOMHEHUS B
KOHBeunep

<

PacnpeneneHne 6510KOB Mo rnotokam BbINOMHEHUS

¥ 3anyck koHBeliepa



3aKknro4vyeHue

[Mnatdopma CruHanTnka No3BONHAET YCKOPATb NPOLECC NPOTOTUNNPOBAHUSA Y
pa3paboTKn CUCTEM, B KOTOPbIX MCMOMb3YHTCHA TEXHONOIMMNU UCKYCCTBEHHOTO

UHTEIJ1EKTAa.

B03MOXHOCTb NOCTPOEHNSA aCUHXPOHHbBIX KOHBEMEPOB M3 FOTOBbLIX 3NIEMEHTOB
BesonacHbI AOCTYN K NaMATH
ABTOMAaTUYECKOE YNpaBreHne NamsaTbio

MoaynbHOCTb N pacLUMpAeMOCTb Nnardpopmbl
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bonbLion Habop dbudnmnoTek
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Korpa penus?
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Korpa penus?

Cenvac.
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Korpa penus?

Cenvac.

1. OTtnpaBbTe 3anpoc B oTaen nocraBok: sales@kpda.ru.

2. [Monyuute ISO-06pa3 ¢ dev- 1 runtime-KOMMNOHEHTaMW.

3. Wsyuute martepuansi:

li:g-nlml C:)

[okymeHTaums CnncoK nakeToB


mailto:sales@kpda.ru

Cnacubo 3a BHMMaHue!

Hukonan babwuy +7 (812) 5 S
www.kpda.ru

PykoBoauTtenb otaena HeMpoTeXHOMOrin




