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Llenb nekuyunu

Q Hesnb — n3y4yntb BO3MOXHOCTU MHCTpyMeHTa Intel Distribution
of OpenVINO Toolkit gns padoTbl ¢ rMy6oKMMM HENPOCETEBLIMU
MOLensiMn, pacCCMOTPETb OCHOBHbIE KOMIMOHEHTHLI AN peanusaunm
9(PPEKTUBHOIO BbiBOAA HENPOHHLIX CETEN
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OBLWAA NHPOPMALIUA
Ob MHCTPYMEHTE
INTEL DISTRIBUTION
OF OPENVINO TOOLKIT

!
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O6wana nupopmauma o6 MHCTPYMEHTe
Intel Distribution of OpenVINO Toolkit (1)

Q Intel Distribution of OpenVINO Toolkit — tHCTpymeHT ,
pa3pabaTtbiBaeMbI KOMMaHnen Intel, ons peweHns 3agav
KOMIMbIOTEPHOIro 3pEHNS N rNyDOKOro odby4eHus

Q Llenb pa3paboTkn — npoctoTa N 3P EKTUBHOCTb UCNOSIb30BaHUA
Pas3fNYHbIX arropUTMOB KOMIMbIOTEPHOIrO 3PEHNS N TNYyDOKOro
00y4eHUs Ha pa3nNnYHbIX annapaTHbIX NnaTtgopmax Intel

Q OCHOBHblE npenmvyLlecTBa.

— [1ponsBoanTenbHOCTb, MUHUMASTbHBIN pa3Mep 1 HeborbLUoe
KONM4eCTBO 3aBUCUMOCTEN

— PP EKTUBHLIN BbIBOA rMyOOKNX HEMPOHHLIX CETEN,
pa3paboTaHHbIX 1 00YYEHHbLIX C UCMOIb30BaHNEM Pa3HbIX
bnbnuoTek rnybokoro odbyveHus
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O6wana nupopmauma o6 MHCTPYMEHTe
Intel Distribution of OpenVINO Toolkit (2)

Q JlngeHsua: EULA (Takxke cyuwiecTtsyeT oTKpbiTas Bepcma OpenVINO
toolkit nog nnueHsunen Apache 2.0 [https://01.org/openvinotoolkit])

O OokymeHTtauma [hitps://docs.openvinotoolkit.org]

A OdwmumnansHas ctpaHuua Intel Distribution of OpenVINO Toolkit
[https://software.intel.com/en-us/openvino-toolkKit]
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CocrtasB Intel Distribution of OpenVINO Toolkit (1)

Deep Learning

Intel Deep Learning Deployment Toolkit

Model Optimizer Inference Engine
Convert & Optimize Optimized Inference
= Intermediate Representation file

Open Model Zoo

150+ Pretrained Models Demos toreled
Downloader

Deep Learning Workbench

Benchmark Accuracy Post-Training
App Checker Optimization Toolkit

Traditional Computer Vision

Optimized Libraries & Code Samples

For Intel CPU & GPU/Intel Processor Graphics

Tools & Libraries

Increase Media/Video/Graphics Performance

Intel Media SDK OpenCL
Open Source version Drivers & Runtimes

For GPU/Intel Processor Graphics

Optimize Intel FPGA (Linux only)

FPGA Runtime .
. Bitstreams
Environment

OS support: Windows 10 (64 bit), Ubuntu 18.04.3 LTS (64 bit), CentOS 7.4 (64 bit), macOS (64 bit)
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CocrtasB Intel Distribution of OpenVINO Toolkit (2)

O Fnybokoe obyyeHMe ANA KOMMNbOTEPHOro 3peHuns
(Deep Learning for Computer Vision)

— Intel Deep Learning Deployment Toolkit (DLDT)

* Model Optimizer — KOMNOHEHT A1 KOHBEPTaUUn npeasapuTeribHO
0Oy4yeHHbIX Moaenen ns gpopmaTta Kakoro-nmbo odbyyatowlero
dpenmMBOpKa B NPOMEXYTOYHOE npeacrtasneHue (intermediate
representation, IR) OpenVINO

* Inference Engine — KOMMNOHEHT ANA peanusaunn apdekTMBHOIo BbiBOAA
rnyOoKux Mmofdenemn Ha pasnuyHbIX annapaTtHblx nnatgopmax Intel
— Open Model Zoo — OTKpbITbIN PENO3NTOPUN, CoOEPKaLLU
O6yLIeHHbIe MoAesin and peweHund pa3iimdHbiX 3aiau
N NpUMepbl X NCMNOoJ1Ib30BaHUA

— Deep Learning Workbench — Habop MHCTpyMeHTOB arS
KannbpoBKN MOOENEN, BbIYNCIIEHUA TOYHOCTN paboTbl Moaenemn
n DeHYMapKMHra

HwxHuit Hoeropog, 2020 r. 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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CocrtasB Intel Distribution of OpenVINO Toolkit (3)

QO Knaccuyeckoe komnbiloTepHoe 3peHme (Traditional Computer
Vision)
— OpenCV — Wwnpoko nssectHas oubnnoTeka KOMMNbLOTEPHOIO
3peHuns
QO BcnomoraTtenbHble nakeTbl (Tools & Packages)

— Habop nakeToB Ansi NOBbILLEHNSI NPOU3BOAUTENBHOCTN PaboThl
C rpadpukomn n smaeo
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Model Optimizer

Q [na addekTnBHOro BbiBoga HeUPOHHLIX ceTten OpenVINO
obecrneynBaeT NX KOHBEPTALMIO B MPOMEXYMOYHOe
npedcmaesieHue (intermediate representation, IR)

Q Model Optimizer — MIHCTPYMEHT ONA KOHBepTauun moaenemn
N3 pasnnyHbiX OpPMaTOB B NPOMEXYTOYHOE npeacTasrieHne

Q lNMopaepxusaemble popmaTtel mogenen: ONNX, TensorFlow, Caffe,
MXNet, Kaldi

Q [okymeHTauns Kk Model Optimizer

[https://docs.openvinotoolkit.org/latest/ docs MO DG Deep Lear
ning_Model Optimizer DevGuide.html]

‘u, HwxHuin Hoeropog, 2020 . 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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Inference Engine

Q Inference Engine npegoctasnseTt API ons BbIMNOSIHEHUSA
9dppeKTNUBHOIo BbIBOAA rMYOOKMX HEMPOHHbLIX CETEN Ha
cneayowmux nnatgopmax:

— Intel CPUs

— Intel Processor Graphics

— Intel FPGAs

— Intel Movidius Neural Compute Stick n 1.4.

Q Inference Engine nogaep>XnBaeT reTeporeHHbIN BbIBOJ, HEMPOHHbIX
ceTen, KOTopbIN npegnonaraeT pacnpegerieHne CrnoeB CETU Mexay
BblYMCNUTESIbHLIMM YCTPOUCTBaAMU

Q Inference Engine Takke nogaepXuBaeT BbIBOA HA HECKOMNbKNX
ycTpouctBax (multi-device), npn KOTOPOM MHOXECTBO 3anpocoB
Ha BbIBOA pacnpenenserca Mmexay AOCTYNHbIMU YCTPOUCTBaAMMU

‘u, HwxHuit Hoeropog, 2020 r. 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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Open Model Zoo

Q Open Model Zoo

— Mogenu rmyboknx ceten B pasHbix popmaTax (nybnuyHolie
MoZenu u mogenu, obyyeHHble MHXXeHepamMn KomnaHum Intel)

— Habop npumepoB n gemo-npunoxeHmn Ha C++ n Python

— Moaynb Model Downloader ang aBToMmaTMy4eckoro ckavymBaHuga
Moenen n nx KoHeepTaumm B NPOMEXYTOYHOE NnpeacTaBneHne

Q Peno3utopumn Open Model Zoo
[https://github.com/opencv/open _model zoo]

‘u, HwxHuit Hoeropog, 2020 r. 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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Mopaenu, obydyeHHble B Intel (1)

0 3apayn getekTupoBaHus 06bEKTOB (Object detection)
— J[leTekTupoBaHme 1 pacrnosHaBaHne nui
— [leTekTupoBaHue nogen, newexoqos
— [eTekTupoBaHne aBTomobunen n nx Tuna, uBeTa
— [leTekTnpoBaHne aBToMOOUIIbHbIX HOMEPOB

P L £ iy = R

* Validation results for the selected Intel models [https://github.com/itlab-vision/openvino-dl-
benchmark/blob/master/results/validation results intel models.md].

HwxHuin Hoeropog, 2020 . 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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Mopaenu, obydyeHHble B Intel (2)

O 3agaym pacnosHaBaHus 06bekToB (Object recognition)
— Pacno3HaBaHune nona n Bo3pacTta
— PacnosHaBaHune amouunmn
Q 3agadva onpeneneHnst No3bl YenoBeka
Q 3agadun cermeHTauum nsobpaxeHunn (segmentation)
— CemaHTnyeckasi cermeHTauus (semantic segmentation)
— CermeHTauua obbeKTOB (instance segmentation)

* Validation results for the selected Intel models [https://github.com/itlab-vision/openvino-dl-
benchmark/blob/master/results/validation_results_intel _models.md].

HwxHuin Hoeropog, 2020 . 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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Moaenu, oby4veHHble B Intel (3)

Q 3agayn otcnexusaHna oobekToB (object tracking)
— 3agada conpoBoOXaeHUs Noaen
— 3agava ngeHTndoukauum YenoBeka

O 3apgava obpaboTku n3obpaxkeHumn (image processing)
— YBenu4ieHune paspeLueHnst n3aodpaxeHunu

* Validation results for the selected Intel models [https://github.com/itlab-vision/openvino-dl-

benchmark/blob/master/results/validation_results_intel _models.md].

HwxHuin Hoeropog, 2020 . 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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Mopaenu, obydyeHHble B Intel (4)

O PaboTa c TekcTtom

— [leTekTnpoBaHune crios
— Pacno3HaBaHue cros

O PacnosHaBaHue gsukeHui (action recognition)

VU

— PacnosHaHune gsmxeHumn
— Pacno3HaBaHue aBuxeHnn BoanTens

brushing teeth — 90.167%

g

O;PyTorch

— &

* Validation results for the selected Intel models [https://github.com/itlab-vision/openvino-dl-

benchmark/blob/master/results/validation_results_intel _models.md].

HwxHuin Hoeropog, 2020 . 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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NMpumMmepbl U AeMo-nNPUNoXeHUs

a O6y‘-IeHHbIe Moadesim MOXXHO NCMOoJ1b30BaATb B AEMO-TNMPUITOKEHUAX

Q [emMo-npunoxeHus pearT KOHKPETHYH HEDOMbLLYIO UMK KPYMHYHO
3ajady
— [1punoxeHne «ymHas krnaccHas KomHaTa» No3BONnseT
OOHapyXmnBaTb Y4EHNKOB U pacrno3dHaBaTb UX ABMKEHUSA

— [MpunoxeHne «oopoXKHasA kKamepay No3BONseT AeTeKkTUpoBaTh
aBTOMOOWIMN N pacno3HaBaTb X PErMCTPaLIMOHHbIE HOMEpPa

Q B aemo-npunoXxeHnm MoXxHo NCNOSib30BaTb pPa3sHble ryodokne
HENPOHHbIE CETU, 0becneymnBaroLmMe peLieHne ogHON N TOU Xe
3agaudun. PasHble apXUTEKTYpbl MOTYT OEMOHCTPUPOBATL Pa3Hyto
TOYHOCTb WU CKOPOCTb paboThl

Q [emo-npnnoxeHua SOCTYNHbI B PENO3UTOpPUm
[https://github.com/opencv/open_model zoo/tree/master/demos]
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Deep Learning Workbench (1)

O Deep Learning Workbench — Habop MHCTpyMeHTOB, HEOOXOANUMbIX
019 uccriegoBaHna KavyecTsa paboTbl MOAENN U MOBLILLIEHUSA
NpPOn3BOANTESIBHOCTN MOAENU

— Deep Learning Workbench — nHCTpymMeHT, npeaoctaBnsaowmnm
rpadpuyeckyto obonouky anga nHctpymeHtoB OpenVINO. Takxke
no3sosigeT cobpartb U BU3yanmampoBaTb CTaTUCTUKY UCMNONHEHNSA
Moaenm

— Benchmark App — MIHCTPYMEHT Ansi OLEHKN NPOU3BOAUTENTBHOCTH
rnyboKux mogenemn Ha pasfindHbIX YCTPOMCTBaX

— Accuracy Checker Tool — HCTpyMeHT anga onpeneneHusd
KadecTBa paboTbl MOAeNu Ha NpeocTaBfieHHOM Habope OaHHbIX

— Post-Training Optimization Toolkit — MHCTpYMeHT ans
onTUMU3aUum mogenen nocpencTsomMm Ux npeodbpasoBaHnA B
OpYy>XeCcTBeHHOe 000opyaoBaHUIO NpeacTaBneHne

HwxHuit Hoeropog, 2020 r. 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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Deep Learning Workbench (2)

Q Deep Learning Workbench obbeauHaeT nHctpymeHtsl OpenVINO
B €4MHOM NPUNOXEHUN C rpadpnyecknm NHTepgencom ans
yaoocTtea pabotbl ¢ OpenVINO

#2 DLWorkbench

C @ | ©|D s 127.0.0.1:5665/model-manage =+ o arc InNnDe e & a » C' @ | ©|D 2 127.0.0.1:5665/model-man: Sea nDe ®xm>» =

-

. Import & Back to Create Configuration Page
Open Model Zoo Original Model |mp0rt Model

@ Import  medel from the Infel Open Mode! Zoo 1. Import  Name: mobilenet-v2 ~ Framework: Caffe ~ Status:

2. Convert Model to IR

Model Name T Precision Framework Task Type
Inception-resnetv2-tf Details FPI2FFIG TensotFlow Classification Settings to convert model to OpenVINO format (Intermediate Representation)
. More
mobilenet-ssd Details FP32FP16 Caffe Object Detection Precision @ FP16 - N " .
tips  Conversion tips
bilenet-v1-0.25-128 Detail FP16FP32 TensorFl Classificat 5 .
meblienety etals ’ ensarriow assifieation At this stage, you are converting the model to the OpenVINO
mobilenetv1-0.50-160 Details FP16,FP32 TensorFlow Classification lmermedia!e_Repres_entat:'on (IR). The model should be in the ONNX
format or trained using one of the supported frameworks.
mobilenet-v1-0.50-224 Details FP32FP16 TensorFlow Classification
~ Precision defined (]
mobilenet-vi-1.0-224 Details FP16,FP32 Caffe Classification

Defines types of variables used to store model weights.
mobilenet-v1-1.0-224-tf Details FP16FP32 TensorFlow Classification Consider using FP16 at this stage, as it is supported by all
OpenVINO plugins while keeping good accuracy and speed

I Detals il (eEtiz Clazscaion gains over FP32. After model conversion and import, you can
mobilenetv2-1.0-224 Details FP16,FP32 TensorFlow Classification o= n_m\m_lze i O i T Ll A e
INT8 calibration.
mobilenet-v2-1.4-224 Details FP16,FP32 TensorFlow Classification

KoHBepTauus

CkaumBaHue mogenu
n onTuMmn3aumna moagenmn
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Deep Learning Workbench (3)

O Deep Learning Workbench nossondeTt npoBecTn aKCNepUMeHTbI
4TOObI BbIOpaTb NAapaMeTpbl ANs fyyluen Npom3BoaANTENBHOCTU

Profiling Optimizing Packaging

Select Inference Type

®© Use ranges: () Min(1-24): ® Max(1-24): & Step(1-23): @
Inference Tips
Streams 1 < 12 < 1 % Estimated throughput and latency results appear in real time on the plot below
as combinations of streams and batches used for benchmarking. Inference is
Batch(1-256) G) G) @ G) executed asynchronously unless there is just one stream. To profile multiple

combinations of parameters in sequence, use ranges.

: : o =]

Model Performance Summary

Inference Results Inference History
mobilenetv2 « Autogen-datasetl « CPU mobilenet-v2 « Autogen-datasetl « CPU

Latency Threshold (0-1 3‘30}: # Start Time Parallel Streams Batch Status. Filter

A Baseline 09/10/20,12:20 Sync 1 v O

e B Standard Inference 09/10/20,12:22 Async: b 1 v a

15 - € Standard Inference 09/10/20,12:23 Async: 6 16 v ()
o 0 //"f/ D Standard Inference 09/10/20,12:24 Async: 6 2 v O
= —
‘é 175 E Group Inference 09/10/20,12:26 Group: 1-6, 2 1-8,4 v O
5
%” 170 F Group Inference 09/10/20,12:32 Group: 1-6,1 1 v
£

165

160 .//

5 10 15 20 25 30 35 40
Latency, ms
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OpenCV

Q OpenCV - bubnmoteka anropuTMOB KOMMNbIOTEPHOIO 3pEHUS,

06paboTKN N306paKeHN N YNCINEHHBLIX anropuTMoOB O0LLLErD
Ha3Ha4YeHUs

Q JlnueHsna BSD 3-Clause License (MOXeT ncnosib30BaThbCs
B KOMMEPYECKMX NPOEKTaX)

Q PeanusoBaHa Ha C/C++, nmeeT nporpaMmmMmHbIe MHTEPdENCHI
onsa Python, Java, n gpyrux 43blkoB nporpamMmmmpoBaHuns

A OdmumanebHas ctpaHmua OpenCV [https://opencv.org]
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CocTtaB 6ubnunortekmn OpenCV

O OcHoBHble MOaYNU BUBNUOTEKM:

— core — aapo bubnuoTtekn, cogepkallee OCHOBHbIE TUMbI JaHHbIX
n matematuyeckne yHkUum

— iImgproc — moaynb 06paboTkn nsobpaxeHun (punbtTpayma
n3obpaxeHnn, PyHKLMN pUcoBaHUSA, LBETOBbIE NPOCTPAHCTBA)

— video — moaynb BngeoaHanuTukm

— features2d — mogynb, cogepxalmin peannusaumio 4eTEKTOPOB U
OECKPUMTOPOB KNKOYEBBLIX TOYEK N300paxXeHus

— objdetect — moaynb geTekTnpoBaHUs OObLEKTOB C MOMOLLLIO
KacKadHbIX KrlacCcndounkaTopos

— ml — MoAyNb KNAacCUYECKUX anroOpUTMOB MaLUNHHOIO 0byYeHus
(knacTepusauusi, perpeccus, ctaTucTuyeckas knaccudukaums)

— dnn — moaynb Ans BbiBoAa rMy0OKNX HEMPOHHbLIX CETEN

‘u, HwxHuit Hoeropog, 2020 r. 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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CBA3b komnoHeHTOB Intel Distribution of OpenVINO
Toolkit

Inference
Engine

Model
Optimizer

Post-Training
Optimization Toolkit OpenCV

Accuracy Checker
Downloader Benchmark App

> Optimized > Inference Engine Sample
Public models IR model
Open Model Zoo demo
Intel models fp32
fp16 OpenCV demo
Your models ints
Your Application
MonyumnTh KoHBepTupoBats / 3anycTuTb Mofenb
MoZenb ONTUMM3NPOBATbL MOAENb ¢ nomoLubto Inference Engine

: : : >
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PaccmaTtpuBaemMmble KOMMNOHEHTbI

Q [anee B nekunu paccmaTtpusatoTcs KoMnoHeHT ol Intel Distribution
of OpenVINO Toolkit, obecneumBatoLne BbIBOA rMyOOKNX
HEWpPOCETEBbLIX MOAENEN

— KomnoHeHT Inference Engine
— Mogynb DNN 6ubnuotekmn OpenCV
QO Cxema nsyyeHus:
— HasHa4yeHne n BO3MOXHOCTU KOMIMOHEHTA
— [1porpaMmMHbIN MHTEPdENC
— [1pnmep ncnonb3oBaHmA

‘u, HwxHuit Hoeropog, 2020 r. O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit

24



KOMMOHEHT INFERENCE ENGINE
ana PEANMM3ALUUU BbIBOOA
rMYBOKUX MOOENEW

‘u, HwxHuit Hoeropog, 2020 r. 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit



Inference Engine

Q Inference Engine — KOMMOHEHT, NPeaoCTaBALLNNA
BbICOKOYPOBHEBbLIN nporpaMmmMmHbin nHTepdenc (C++, C, Python)
On4 BbiBoAa rnyboKMX HEMPOHHBIX CETEN B NMPOMEXYTOYHOM
npeacTaBfieHnn Ha pasfiM4HOM arnnapaTHoM obecneyeHun Intel
3a cYeT noaknyaemMbix nrarMHoB

— [NnarmH CPU (ana Intel Xeon, Intel Core Processors u Intel
Atom Processors, peann3osaH Ha base bubnmotekn MKL-DNN)

— lNnarnH GPU (ans Intel Processor Graphics, cIDNN (OpenCL))
— lnarvn gna FPGA (gnsa Intel Programmable Acceleration Card)

— [MnarmH MYRIAD (gns Intel Movidius Neural Compute Stick,
OpenCL)

— ['eTeporeHHbIV NnarvH (heterogeneous plugin)

— lNnarnH gnsa Heckornbknx yctponcTs (multi-device plugin)

‘u, HwxHuit Hoeropog, 2020 r. 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit 26




[eTeporeHHbIN BbIBOA

Q Inference Engine nogaepxuBaeTt pa3dbneHne HEMPOHHLIX CETEN
Ha OTAeNbHbIE CMOMN U UX BbINOSTHEHWE HA pa3HbIX YCTPOUCTBAX,

Hanpumep, CPU+GPU, CPU+FPGA

bottom: “f
fire11/concs

* Belova A. Introduction to the Intel Distribution of OpenVINO Toolkit. Tutorial “Object detection with deep

learning: Performance optimization of neural network inference using the Intel OpenVINO toolkit” on
PPAM 2019.
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Pexumbl BbinonHeHusA BbiBoga (1)

0 MNoppepxmBaeTcsa ABa pexnmMa BbIBOAA:

— PexxuM MuHUMuU3ayuu epemMeHU UcroJsiHeHuUs 3arpoca
(latency mode). O4yepenHomn 3anpoc Ha UCMOJTHEHNE
BbINOJTHAETCHA NO 3aBepLUeHnn NpeablayLero, MUHUMN3NPYeETCS
BPeMS BbIMOSTHEHUS OOHOro 3arnpoca 3a cyeT
pacnaparnnenmBaHus Bbl4UCINEHUI HA NPAMOM MPOXoae CeTu

— PexxuM noebiweHus NporyckHoU crnocobHocmu
(throughput mode). lNpegnonaraeT dhopMmnpoBaHne ovepean
3anpoCcoB Ha UCMNONHEHME, o4YepeHON 3arpoc He AoXMaaeTcs
3aBepLUueHns npeablayLero, MakCMMmn3npyeTca KOSIM4eCcTBO
BbIMOJIHEHHbIX 3aNpPOCOB 3a CYET NapasnnesfibHOro BbIMNOSIHEHUSA
3anpocos

‘u, HwxHuit Hoeropog, 2020 r. 0O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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PeXXumbl BbinonHeHUA BbiBoaa (2)

0 CxemaTtunyeckoe npegcrtaBrneHne paboTbl pasHbIX PEXUMOB
BbIBOAA:

Load Data 1 || Run Inference 1 || Load Data 2 || Run Inference 2
OCS Result 1l Result zl

| ——
time

Throughput Load Data 1 || Load Data 2

mode

Run Inference 1

Run Inference 2

Result 1l Result 2 l

time
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PeXXUM MMHUMU3aALMU BPEeMEeHUN UCTMONTHEeHUS
3anpoca

Q Pexum MmHnMmnsauum BpeMeHn ncnonHeHuns 3anpoca (latency
mode) ncnonb3yeTca C Luesribio MMHUMU3aunum BpEMEHM BbiIBOAA
rnybokon mogernn Ha OHOW BXOOHOW Nayke NpuMepos

O YckopeHue BbiBoga Ha CPU obecneydnBaeTcs 3a cyeT
napannennama BblYUCIIEHUN HA CUCTEMAX C OBLLEN NaMATbIO

Q lNapannenuam Ha CPU peannayeTcs C UCNofnb30BaHUEM MOMOKO8
(threads)

A KonunyecTtso notokoB Ha CPU aBnsieTca napameTpoM U MOXET
ObITb YCTAHOBMNEHO BPYYHYIO, NO YMOSI4YaHUIO YCTaHaBNMBAETCS
onTMMarnbHOe KONM4YeCcTBO, paBHOE KoNn4vecTBy pU3NYeCcKux aaep
B CUCTEME
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PeXXnm noBbIWEeHNs1 NPONYCKHOU CMNOCOOHOCTHU

O Pexnm noBbIWEeHUda NpornyckHon crnocobHocTu (throughput mode)
npeanonaraeT NoBbILLEHMNE NPOU3BOANTENTBHOCTN 3a CYET
napannenbHon 06paboTKM HECKOSTbKMX 3anpocoB, OAHOBPEMEHHO
NOCTaBMNEHHbIX HA UCMOMNHEHME

0 lMo3BonsieT yBennunTb 0bLLY NPONYCKHY CNOCOBHOCTb

Q Pexum nossonseT pasgenntb dunsnyeckmne mnomoku (threads)
CUCTEMBbI Ha JTIOrM4YecKme rpynnbl — HUMU (Streams), B KOTOPbIX
BbIYMCINEHNSA MOTYT BbIMONHATLCA OQHOBPEMEHHO U HE3ABUCUMO
apyr oT gpyra. Kaxxgasa HUTb obpabaTbiBaeT oanH 3anpoc

request) Ha BbIBO -
(reg ) A Inference request 1 a Dewcg resources
Execution stream 1

Inference request 2 Execution stream 2

Inference request N > Execution stream K
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NporpammMmHbIN MHTEepdenc Inference Engine (1)

Q [Npwn peanunsaunu BbiBOAA NCNOSb3YOTCA crieayloLme Kracchbl
MoaynAa openvino.inference engine.

— IECore — Krnacc ons npeacrasneHus cywHoctu Inference
Engine, obecnednBaeT BO3MOXHOCTW OS19 MaHUMNYNALNM
C nnarnHamu

— IENetwork — Kfacc and npeacrasiieHUs CyLLHOCTU
3arpy>XeHHom Mogesnin B NPOMEXYTOYHOM MpeacTaBfieHun,
NO3BONSET MaHMNYNMPOBATb HEKOTOPLIMU NapamMeTpamu
mMoaenun (Hanpumep, BbIXOAHbLIMU CITIOAMMN)

— ExecutableNetwork — Knacc gngd npeagcrasrieHUd Moaenu,
3arpy>XeHHou B nniarvH ans nocrenyroulero Bbisoaa

— InferRequest — Knacc ans npeacrtaBneHnmn CyLHOCTH
3anpoca Ha BblBO, rNybokon Mmoaenm

* Inference Engine Python API Overview
[https://docs.openvinotoolkit.org/latest/ inference _engine ie_bridges python docs _api _overview.html].
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MporpammMHbIN MHTEepdenc Inference Engine (2)

Meton

HasHaueHune

read network (model, weights)

3arpyxaet rnybokyto mogens B O3Y

load network (network=net,
device name = ‘CPU’)

3arpyxaet Mmogernb Ha YCTPOWUCTBO
NCMONMHEHNS

infer (input =
image})

{input blob:

YcTaHaBnuBaeT Ha BXo4 Modenu
n3obpaxxeHne n 3anyckaeT BbIBOL, B
CYHXPOHHOM pexume

start async(request id =
request id, inputs =
blobs[request id])

YcTtaHaBnNMBaET Ha BXo4 MoAeNu
M3o6pa>|<eHme N 3anycKaeT BbIiBO/ B
dCNHXPOHHOM peXunMme

wait (-1)

3acTaBnser goxaaTtbcs 3aBepLUeHns]
3anpoca Ha BbIBOJ B aCUHXPOHHOM pexunme

u HwxHuin Hoeropog, 2020 r.
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O6Owasa cxema ucnonb3oBaHua Inference Engine
Ana BbiBoAa rnmyookux moperneun

1. 3arpyska moaenu

2. 3arpyska nsobpaxeHun n KOHBepTauusi B popmat Bxoaa
HEWPOHHOMN CEeTU

3. BbiBOO HEMPOHHOW CETU
4. QObpaboTka pesynbTarta
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1. 3arpy3ka mogenu B Inference Engine

A WMununanunamposarts Inference Engine cpeacteamm IECore

Q MpounTtaTe MoOAenb C MOMOLLBIO (DYHKUUM read network Y
oobekTa IECore

Q 3arpy3uTb MOAeNb B NfarnH U co3gatb 00BbEKT ANs UCMOSTHEHUSA

BblBOJA Ha YCTPOMCTBE C UCMONb30BaAHMEM (PYHKLNN
load network y obbekTa IECore

from openvino.inference engine import IECore

configPath = 'path to model config.xml'
weightsPath = 'path to model weights.bin'

ie = IECore()

net = ie.read network (model = configPath, weights =
weightsPath)

exec net = ie.load network (network = net, device name = 'CPU')
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2. 3arpy3ka nsoopaxeHnu n KoHseptauusa B cbopmar
BXoaa HenpoHHou cetu (1)

A Kak npaBuno, Ha BXo4 HEUPOHHOW CETU NOJAEeTCH TEH30Pp pa3mMepa
[B X C X H X W]

- B — KONn4ecTBO U30bpaxxeHumn

— C — KOJINYeCTBO KaHanoB B n3obpaxxeHnn
- H — BbicOTa nsobpaxeHus

- W — wmpunHa nsobpaxeHus

Q Ecnn nsobpaxeHus s3arpyxeHbl cpeacresamm ondnmotekun OpenCV,
TO HEOOXoOMMO NepeBecTn TeH30p U3 popmaTta {BGRBGR...} B
dopmaT {RRR..GGG..BBB...}, U U3BMEHUTb €ro pasmep B

COOTBETCTBUM C pa3MepoM BXoada MoAenu
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2. 3arpy3ka nsoopaxeHnu n KoHseptauusa B cbopmar
BX0OA4a HEUPOHHOU ceTu (2)

Q lNpoyntaTb OQHO NN HECKOMBKO N300paXkeHun cpeacrteamm
JyHKUMN imread

Q N3ameHnTb pasmep nsobpaxeHum (PYyHKUNS resize)

Q V3mMeHuTb nocnegoBartenbHOCTbL KaHanoB BGR -> RGB (ecnu
HeobXxoanmo) B n3obpaxxeHnax (PpyHkumnsa cvtColor)

A N3ameHnTb nopaaok pasmepHocTen (PyHKUMA transpose)

O Job6aBunTb 4YeTBEPTYIO pa3MEPHOCTb TEH30PA, ECIN 3arpPy>XeHo
TONbKO OAHO n3obpaxeHne (expand dims)

def prepare image (imagePath, h, w):

image
image
image
image

cv2.imread (imagePath)

cv2.resize (image, (w, h))

cv2.cvtColor (image, cv2.COLOR BGR2RGB)
image. transpose((2, 0, 1))

blob = np.expand dims (image, axis = 0)

return blob

L
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3. 3anyckK BbiBoga HeMpoHHou cetu (1)

Q [na 3anycka sBbiBoga HenpoHHoU ceTn B OpenVINO moryT

VU

NCMONb30BaTbLCHA CUHXPOHHbLIN U aCUHXPOHHbLIN BbI30BbI:

— CUHXpPOHHBIU 8bI308 (Sync API) BrokupyeT nonb3oBaTefIbCKOE
NPUNOXeHNe Ha BPeEMSI BbINOSNHEHUS 3anpoca Ha BbiBOA, HET
HeobXOANMOCTU OTCNEXMNBATL 3aBepLUeHne obpaboTku 3anpoca.
Mcnonb3yeTca ans peanusaunm pexmma MMHUMN3auum BpeEMEHM
BbINOJSIHEHNA ogHOro 3anpoca (latency mode)

— ACUHXPOHHBbIU 8bI306 (Async API) He bnokupyet
Nonb3oBaTENbCKOE NPUNOXKEHME Ha BPeEMS BbINOMHEHUS 3anpoca
Ha BbIBOA, HEOHXOOMMO CaMOCTOATENBLHO OTCIEXNBATb
3aBeplueHne obpaboTku 3anpoca. MoxeT 6bITb NCMONb30BaH Kak
ONgA peanusauum pexxmma MMHUMN3aLumMn BPEMEHMN BbIMONHEHUS
ogHoro 3anpoca (latency mode), Tak u ons pexmma noBbILLIEHUS
nponyckHoun cnocobHocTu (throughput mode)
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3. 3anycK BbiBOAa HEMPOHHOMU ceTU (2)

0O CuHXPOHHbIU UHMepghelc ebisoda HelipOHHOU cemu

— [1na 3anycka CUHXPOHHOIo BbiBO4A HEUPOHHON CEeTU
HeobXx0aNMO YCTaHOBUTb BXOAHOW TEH30P KaK BXO4d HEMPOHHOM
CETU U BbI3BaTb MeTo infer () y 0ObekTa HEMPOHHOM CETH,
3arpy>xeHHou B nfiarnH Ha UcnofnHeHue
input blob = next(iter(net.input info))

out blob = next(iter (net.outputs))
n, ¢, h, w = net.input info[input blob].input data.shape

# Load, transpose, expand operations
blob = prepare image (imagePath, h, w)

# Execute
output = exec net.infer (inputs = {input blob: blob})
output = output[out blob]
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3. 3anycK BbiBoA4a HeUpoHHOU ceTu (3)

0 ACUHXPOHHBLIU UHMepghelc ebieo0a HelUpPOHHOU cemu

— [1na aCMHXPOHHOro 3anycka BbiBO4a HEUPOHHON CeTU
Heobx0aNMO YCTaHOBUTb BXOAHOW TEH30P Kak BXO4 HEMPOHHOM
ceTH, Bbl3BaTb MeTo[ start async () y 06bekta HeMPOHHOM
CETW, 3arpy>keHHON B MNfarvH Ha UCNonHeHue, N AoXxaaTbCd
3aBepLUeHnst 3anpoca, YTobbl NOMy4YnUTb BbIXO4 MOOENN

— OTcneauTb 3aBepLUeHme 3anpoca MOXHO ABYMS Cnocobamu:
* Ncnonb3oBaHne OYHKUMN wait () ANS NPOBEPKM cTaTyca 3aBepLUEHMS
3anpoca Unn oXxuaaHus 3aBepLueHns 3anpoca

« CospgaHune pyHKkumm obpaTHoro Bei3oBa (callback), koTopas byaer
Bbl3BaHa Nocne 3aBepLUeHns 3anpoca

‘u, HwxHuit Hoeropog, 2020 r. O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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3. 3anycK BbiBoA4a HeUpoHHOU ceTu (4)

0 ACUHXPOHHBLIU UHMepghelc ebieoda HelpOHHOU cemu

— Mpumep Koga onga 3anycka Tpex 3anpocoB N OTCNEXUBAHUS UX
3aBepLUEHNS C MOMOLLbIO PYHKUNN wait ()

# Image loading similar to sync version
blobs = [blobl, blob2, blob3] # Images for independent requests

# Start async requests

for request id in range(len(blobs)) :
exec net.start async(request id = request id,

input data = blobs[request id])

# Wait for completing requests

for request id in range (requests_counter):
exec_net.requests[request id].wait(-1)

# Copy results

list = [copy(exec net.requests[request id].outputs)
for request id in range(len(blobs))]
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3. 3anyckK BbiBoga HeupoHHou cetu (5)

Q [1na ogHoBpeMeHHOro 3anycka HecKosibkux 3anpocos Ha CPU
HeobXxoaMMO Npu 3arpy3ke CeTu ykasaTb KONMYECTBO 3arpocos,
KOTOpble MOryT O4HOBPEMEHHO BbIMOITHATHLCSA

exec net = ie.load network (network = net, device name = 'CPU’,
num requests = YOUR REQUESTS NUMBER)

Q lMony4nTb AOCTYMNHOE KONMYECTBO 3anpOCOB MOXHO
C MCNOJSIb30BaHMEM CrneayrLwen KoMaHabl:

requests number = len(exec net.requests)

Q Ecnu Konn4yecTBO BXOOHbLIX Na4vyek n3obpaxxeHnn anst oopaboTku
borbLlue, YeM OOCTYNMHOE KONMMYECTBO 3aMpocoB, TO HEOOXOANUMO
peann3oBaTb o4epeb, U HanpaBnATb HEOOpaboTaHHbIE NAYKK
N3 odepenn B ocBoboOXaaroLmecs 3anpochl

‘u, HwxHuit Hoeropog, 2020 r. O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit
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4. O6paboTKa pe3ynbTaTa

Q [na obpaboTkn pesynbTata HEOOXOAMMO 3HATb U NMOHUMATb
CMbICN 1 oopMaT BbIXOAHbLIX TEH30POB 3anyckaemMou Moaenu

0 BbIxogHble TeH30pa BapbMpPYyHTCSA B 3aBUCMMOCTW OT 3aa4m U
Moaenu

Q [na nydbnnyHbix mogenen, Bxoaswmx B coctaBs Open Model Zoo u
pelualowmnx 3agady Krnaccndukaumm n3obpaxeHnm Ha Habope
OaHHbIX ImageNet, kak npaBusio, BbIXOOAHOW TEH30P UMeeT
pa3mepHocTb [B X 1000], rae B — pa3mMep nadkum
obpabaTtbiBaembIx n3obpaxeHun, a 1000 cooTBeTCTBYET
KONTMYECTBY KaTeropumn n3obpaxxeHmn
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3anycK BbiBOAa Ha pa3fiM4HbIX YCTPOUCTBAX

Q [na seiBoga moaenen Ha Intel GPU nameHnte napametp
device_name Ha yCTPOWCTBO, KOTOPOE XOTUTE UCMOMb30BaTh

exec _net = ie.load network (network = net, device name = 'GPU')

Q [na sbiBOAa Moaerien ¢ noMoLLbo MyribTUAeBaUCHOro nnarnHa
yCTaHOBUTE NPUOPUTET NCMOSIb30BaAHNSA YCTPOWUCTB:

ie.SetConfig ({{"MULTI DEVICE PRIORITIES", "GPU,CPU"}},
"MULTI") ;
exec net = ie.load network (network = net,
device name = 'MULTI:CPU,GPU')

Q [nsa reteporeHHoro pexmma:

exec net = ie.load network (network = net,
device name = 'HETERO:FPGA,CPU')
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MOLYJIb DNN BUBJIMOTEKW
OPENCV
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Moaynb DNN 6ubnuotekn OpenCV

Q Moayne DNN ounbnmotekn OpenCV nogaepxmBaeT UCMOSTHEHNE
rnyboKnx HeMpoceTeBbIX MOAeren Ha pa3nM4yHoMm obopyagoBaHuN,
BKIo4daqa npoueccopbl ARM-apxXUTeKkTypbl

A Moaynb DNN nosasunca B OpenCV, Ha4uHas ¢ sepcumn 3.3

Q OpenCV nogaepxusaeT 3arpy3ky moaenen s popmarte Caffe,
TensorFlow, Darknet, ONNX

A Mogenu B dopmaTtax MXNet, Pytorch n CNTK nogaep»kmBatoTcs
nocpencTtBoM KoHBepTauum B gpopmat ONNX

Q [okymeHTaumsa k mogynto DNN
[https://docs.opencv.org/master/d2/d58/tutorial _table of content d
nn.html]
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bakeHabl moayna DNN

O OpenCV nogaepxnBaeT HECKONbKO 63keHOo0e Ons BbiBoAA
HEWUPOHHLIX CETEMN:

— OpenCV (cambiv NpOCTON)

— Inference Engine (cambln MpOn3BOAUTESIbHLIW, C DoraTbiMu
BO3MOXXHOCTSAMM)

— Halide [https://halide-lang.org]. Halide — a3bik
nporpaMmmMunpoBaHus, KOTOPbIN pa3paboTaH Ansa co3aaHus
NPOU3BOAUTENBLHBLIX Nporpamm odbpaboTKu N3obpakeHnn u
MacCUBOB
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YcTpouctea ucnonHeHus gnsa moayna DNN

Q lMapameTp, onucbiBatloOWMM TUM YCTPOMNCTBA, HA KOTOPOM OyaeT
3anyckatbCa ceTb, 1 oopMaT 3anycka, HasblBaeTcs yesreebIiM
ycmpoucmeowm (target)

aQ Moaynb DNN nogoepxumBaet cneayrouwme uernesble YCTPOUCTBA
C pa3HbIMK BaKkeHOaMW:

— Yctponctea CPU — OpenCV, Inference Engine, Halide
— Yctpounctea OpenCL — OpenCV, Inference Engine, Halide

— Yctpouctea OpenCL ¢ NnonoBNUHHOW TOYHOCTbLIO BECOB —
OpenCV, Inference Engine

— Intel Movidius Neural Compute Stick — Inference Engine
— Yctpowuctsa Intel FPGA — Inference Engine
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NMporpammHbIiun nHTepdenc OpenCV

MeToa HasHayeHue
readNet (model) unu Untaet rmy0bokyo mogens n3 dgpanna
readNet (model, configq) (cpannos.)
blobFromImage (image, BoinonHaeT npenobpaboTky nsobpakeHus u
scalefactor = 1.0, size, KOHBEPTUPYET n3o0bpaxxeHne B popmar,
mean, swapRB = True) ncnonbdyemoin mogynem DNN OpenCV

(Heobxogmmo, Tak Kak nHTepenc OpenCV
He nogaepXxuBaeT maTpuubl ¢ dimension>2)

setInput (blob) YcTaHOBKa U3o0paxeHns Ha BXod Moaenu

forward () 3anyck nHepeHca
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Obwan cxema peannsauum BbiBoaa
c ncnonbsosaHmem moaynsa DNN

3arpyska mogenu

3arpyska nsobpaxeHud

KoHBepTauusi n3aobpaxeHusa B doopmaTt BXxoga HEMPOHHOW CETH
BbiBO4 HEMPOHHON CceTH

ObpaboTka pe3ynbrarta

a & w0 N PE
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1. 3arpy3ka mogenm (1)

Q Mogenb, Kak npaBusio, COCTOUT U3 OOQHOro U Asyx dpansos

Q YteHne mogenun nponucxoauT Npu NOMoLLU PYHKUMN readNet,
napameTpbl KOTOPOW — MyTb UMW ABa NyTU OO0 Mo4enu, B Ntobon
nocriegoBaTenibHOCTH

Q MNpumep 3arpysku mogenun B popmate bndnnotekn Caffe n
yCTaHOBKM D3KeHOa 1 LeneBoro yCcTpomncTea nocpeacTBOM BbI30Ba
MeToaoB setPreferableBackend U setPreferableTarget y

obbekTa moaenu:

model = "deploy.prototxt"
weights = "bvlc alexnet.caffemodel"”

net = cv2.dnn.readNet (model, config)
net.setPreferableBackend (backend)
net.setPreferableTarget (target)
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1. 3arpys3ka mogenu (2)

0 Bo3moxHble 3Ha4yeHus napameTpa 6akeHaa:

backend = cv2.dnn.DNN BACKEND DEFAULT
backend = cv2.dnn.DNN BACKEND HALIDE
backend = cv2.dnn.DNN BACKEND INFERENCE ENGINE

backend = cv2.dnn.DNN BACKEND OPENCV

O Bo3moXHble 3HavyeHna napameTpa yCTpoUCTBa UCMNOSNTHEHUA:

target = cv2.dnn.DNN TARGET CPU
target = cv2.dnn.DNN_IARGET_QPENCL
target = cv2.dnn.DNN_IARGET_QPENCL_FPIG

target = cv2.dnn.DNN TARGET MYRIAD
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2. 3arpy3ka n3obpaxeHus

QO 3arpyska nsobpaxeHusa nponcxoanT Npu NoMoLn oyHKLMK
imread, napameTp — NyTb 40 U300pakeHns

image = cv2.imread (imagePath)
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3. KoHBepTauna nsodbpaxeHusa B hopmaTt Bxoaa
HenpoHHou ceTu (1)

A Kak npaBuno, Ha BXo4 HEUPOHHOW CETU NOJAEeTCH TEH30Pp pa3mMepa
[B X C X H X W]

- B — KONnU4ecTBO U30b6paxxeHumn

— C — KOJINYeCTBO KaHanoB B N3006paxeHnu
- H — BbicOTa nsobpaxeHus

- W — wmpunHa nsobpaxeHus

Q Ecnn nsobpaxeHus s3arpyxeHbl cpeactesamm ondnmotekn OpenCV,
TO HEOOXoOMMO NepeBecTU TeH30p U3 popmaTta {BGRBGR...} B
dopmaT {RRR..GGG..BBB...}, U UI3BMEHUTb €ro pasmep B

COOTBETCTBUM C pa3MepoM BXoda Moaenu
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3. KoHBepTauna nsodbpaxeHusa B hopmaTt Bxoaa
HEeMpoHHOU ceTu (2)

Q [1ns koHBepTaunu ogHOro n3obpaxeHust LCNosib3yeTcst PYHKUNS
blobFromImage

Q lNpumep KoHBepTauum n3odbpaxkeHnda B dopmMaT Bxoga HEUPOHHOM
CeTu NpuBeaeH HMxe

scalefactor = 1.0

# mean intensity

mean = (104, 117, 123)
# input size

size = (224, 224)

blob = cv2.dnn.blobFromImage (image, scalefactor = 1.0, size,
mean, swapRB = True)
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4. 3anyck BbiIBOAa HEUPOHHOU CeTU

0 [nsa 3anycka BbiBOAA HEMPOHHOW CETU HEODOXOAMMO YCTAaHOBUTb

BXOAHOW TEH30p KaK BXO4 HEUPOHHOW CETU, U Bbi3BaTb METOA
forward () y obbeKkTa 3arpy>XeHHOu Moaenu

net.setInput (blob)
preds = net.forward()
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5. ObpaboTKa pe3ynbTaTa

Q [na obpaboTkn pesynbTata HEOOXOAMMO 3HATb U NMOHUMATb
CMbICN 1 oopMaT BbIXOAHbLIX TEH30POB 3anyckaemMou Moaenu

Q Onsa nybnunyHblx mogernen, exogswmx B coctas Open Model Zoo m
pelualowmnx 3agady knaccndukaumm n3obpaxeHnm Ha Habope
ImageNet, kak npaBuno, BbIXO4HOW TEH30P MMEET pa3MepHOCTb
[B X 1000], rae B — pa3mep naykm obpabaTtbiBaeMbIX
nsobpaxeHunn, a 1000 COOTBETCTBYET KONMMYECTBY KaTeropmn
N300paxxeHum

# output shape [1l, 1000] for one input image

prob = preds[O0]

classid = np.argmax (prob)

classprob = np.max (prob)

print('Class {}, probability {}'.format(classid, classprob))
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CpaBHeHuMe npousBoanTeribHOCTU BbiBoAaa (1)

0 BxopaHble AaHHble aKCnepuMeHTa:

— ObpabaTbiBaeTca 12228 nsobpakeHnn
— BbluucnseTca nofiHoe BpeMs
— BbiOnpaeTtca nydyiwiee codeTtaHme napameTpoB
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CpaBHeHMe npousBoaUTENIbHOCTU BbiBoAa (2)

FPS mopgenu ResNet-50 FPS mopenu GoogleNet-v3
700 700
600 600
500 500
400 400
300 300
200 200
100 . 100 .
0 0 I
dpenmBopk dpenmBopk
OpenVINO sync mOpenVINO async OpenVINO sync ® OpenVINO async
®m OpenCV m Intel Caffe = OpenCV m Intel Caffe
TensorFlow m PyTorch TensorFlow m PyTorch
MXNet MXNet

u HwxHuit Hoeropog, 2020 r. O630p nHcTpymeHTa Intel Distribution of OpenVINO Toolkit




N3mepeHUue KayecTBa Moaenu ¢ NnomMoLbio Accuracy

Checker

O Mopynb Accuracy Checker no3sonseT npoBepuTb Ka4eCcTBO
paboTbl Moagenu nocre KoHeepTtauum B popmat OpenVINO

Moaenb u openMBOpPK

MeTpukun kayectBa Mmogenu

ResNet-50 Caffe

topl - 75.17%; topS - 92.20%

ResNet-50 OpenVINO

topl - 75.17%; top5 - 92.20%

ResNet-50 OpenVINO (int8)

topl - 75.20%; topS - 92.16%

GoogleNet-v3 TensorFlow

topl - 77.89%; top5 - 93.80%

GoogleNet-v3 OpenVINO

topl - 77.89%; top5 - 93.80%

GoogleNet-v3 OpenVINO (int8)

topl - 77.85%; top5 - 93.75%
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3aknw4veHume

Q PaccMoTpeH KOMMNOHEHTHLIM coCTaB MHCTPYMeHTa Intel Distribution
of OpenVINO Toolkit

A OnucaHbl BO3MOXHbIE CNOCODbI peanuisaunmn BelBoaa riyooknx
Moaereun cpeacreamu KomnoHeHTa Inference Engine v
bnbnuotekn OpenCV

Q B ganbHeunwem npu pelueHnUn npakTM4eckux sagaHnm Kypca
npeanaraeTcs UCnosfb3oBaTb OAMH N3 NPEaSIOXKEHHbIX CNOCcOb0oB

Q OnucaHne nocnenoBaTeNlbHOCTU PeLLeHUd NpakTUYeCcKnX 3agaHum
aBTOpaMu Kypca ocyulecTBndeTcs Ha base KomrnoHeHTa Inference
Engine
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OcHoBHasa nuTepaTtypa

A Intel Distribution of OpenVINO Toolkit
[https://software.intel.com/en-us/openvino-toolkKit].

a OpenVINO documentation website
[https://docs.openvinotoolkit.org].

Q OpenVINO — Open Sourced version [01.org/openvinotoolkit].

Q OpenVINO performance topics
[https://docs.openvinotoolkit.org/latest/ docs |IE DG _Intro to Perf
ormance.html].

A CPU Inference Performance Boost with “Throughput” Mode in the
Intel Distribution of OpenVINO Toolkit
[https://www.intel.ai/cpu-inference-performance-boost-openving].

a OpenCV [https://opencv.org].
Q Open Model Zoo [https://github.com/opencv/open model zoo].
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