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Llenn n 3apa4u

Llenbto ABnseTca n3yuynTb NPUHLMMbI YCKOPEHUS MPUNOKEHNM TNYOUHHOTO 06yYeHuUn ¢
nomolpbto FPGA Ha npumepe NpuIoKeHUA KOMMNbIOTEPHOTO 3pPEHMA.

3apavu:
N3yueHne FPGA c Touykn 3peHust paspaboTtumka nporpaMmmHoro obecneyeHums

YrnyoneHHoe n3y4yeHne KOHBOMOLIMOHHBIX HEMPOHHbLIX CETEN UX BbIMONTHEHNE U
MOCTPOEHNE

Y3HaTb Kak pa3BepHyTb NPUMNOXKEHNE KOMMBIOTEPHOIO 3PEHUS, KOTOPOE UCMONb3YET
rmyobunHHoe oby4yeHune ans nasnevyeHns WwabnoHoB 13 gaHHbIX

Ncnonb3oBaHue Intel® Distribution of OpenVINO™ toolkit 4ns KOHBOMOLMOHHOM
HEMPOHHOW CETN 1 0O6PabOTKN AaHHbLIX HA OCHOBE BbIYUCIINTENBHbLIX NPOLECCOPOB
Intel® n maccuBoB FPGA

Kak ncnonososaHne FPGA n cteka yckopeHunst onsi Bbl4UCNUTESbHBIX MOAYen Ha
6ase npoueccopoB Intel® Xeon® nepeBoaAnT NPUIIOXEHMSA NS 06naYvHbIX
BbIYNCIIEHUN U LEHTPOB 00paboTKM AaHHLIX Ha Bonee BbICOKNN YPOBEHb
9 PEeKTNBHOCTH



FPGA

Field-Programmable Gate Array ([1porpammmpyemas norunyeckasd
NHTerpanbHaga cxema). Micnonb3yeTtca Anga cosgaHud

KOHMOUTIYPUPYEMbBIX LIMAPPOBBLIX 3MEKTPOHHBLIX CXEM.
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[nybokoe obyyeHune

COBOKYMHOCTb METOA,0B OOY4EHUA HA OCHOBE NpPeACTaB/NEHUN, @ He
cneuyanmn3npoBaHHbIX a/ITPUTMOB Mo, KOHKPETHbIe 3a4a4M.

MeTanaHHble

Moacuér niopeit PacnosHasaHwe nuL,

DUNBLTP NOMHDIX *,
cpabaTtbiBaHMA

" TNouck u3obparkeHuid

OTOK A - PCKO
MoTok ABTOMaTH4YecKoe

pacnosHaBaHue
aBTOMOGM/IbHBIX HOMEPOB




[nybokoe obyyeHune

DEEP LEARNING

Using massive data sets to train deep (neural)
graphs that can extract insights from new data

Step 1: Training

Use massive "known"dataset
(e.g. 1T0M tagged images) to
iteratively adjust weighting of
neural network connections

Step 2: Inference

Form inference about
new inputdata (e.g. a
photo) using trained
neural network

CLASSIC ML

Using functions or algorithms to extract

insights from new data

(fu. f2r w0 i)

Random Forest

Naive Bayes Inference or

Decision Trees Classification
Graph Analytics

Regression
Ensemble methods
Support Vector
Machines (SVM)

More...

New Data’




CBepTOYHaA

Max

Stride pooling
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Input Layers

HEMPOHHASA CETb

CBEpTKA yMeHbLUaeT 06bemM AaHHbIX U
KO/IMYEeCTBO BbIYUCNIEHUN

Max pooling 4096 4096

pooling

Filters Output Layers

Layer 1 neurons

224x224x3 =

150,528

Layer 2 neurons

Convolutional
Calculations

Fully Connected
Calculations

55x55x96 =
290,400

43 Billion 97 Million




Pre-processing

image




iInference

BbluMCNNUTENBHO NHTEHCUBHbBIN MPOLLECC BbIMNOSTHEHUA
00y4YeHHON CeTU Ha BXoAe OaHHbIX (Bnaeo / nsobpaxkeHust) 4ytobsl HauTn obpasel,
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“Strawberry” “Bicycle”
Training
Error
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Strawberry labeled data!
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OPENVINO

OpenVINO — 3to 6ecnnaTHbln HaboOp WHCTPYMEHTOB, OCHOBaHHbLIA Ha
CBEPTOYHbIX HeMpOHHbIX ceTax (CNN), WHCTpyMeHTapun paclmpger
paboyne Harpyskum Ha annapatHoe obecnedeHue Intel® u makcumusnpyer
NPOM3BOANTENBHOCTD.




OpenVINO

*OnTMmM3aTop MogeNu

*MexaHn3m nornyeckoro BbiBoaa
*Model Zoo n Model Downloader
*[1pencobpaHHble OpenCV n OpenVX
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FPGA Acceleration
Stack

Dynamically Allocate Intel® FPGAs for

Workload Optimization Rack-Level Solutions

Enhanced End-User Experience User Applications

Focus on System Architecture Industry Standard Software Frameworks
Fast-Track Your Performance Acceleration Libraries

” _ . Intel® Developer Tools _ :
(Intel Quartus® Prime, Intel FPGA SDK for OpenCL™, Intel Parallel Studio XE)

Common Developer Interface for Acceleration Environment
Intel® FPGA Data Center Products (Intel Acceleration Engine with OPAE Technology, FPGA Interface Manager (FIM))

Decrease server TCO,
simplify management

Workload Optimization with Less Effort



https://www.intel.com/content/www/us/en/programmable/solutions/acceleration-hub/acceleration-stack.html

[lepcneKTnBhbl

ACKyCCTBEHHbIN MHTENMNEKT — 3TO O4HAa U3 CaMbIX
ObICTPpOpa3BUBAOLLMXCA TEXHONOIMN. HENMPOHHLIE ceTn rnyboKoro
o0y4eHnsa — Hanbonee akTyanbHOE HanpaBneHne pas3BnTUS 3TON
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B ganbHeuvwwem, MHOIO nnaHUpyeTcs NPUMMEHUTL MOSTyYeHHbIE B
Xo[4e nccnenoBaHUAa HaBbIKM Ha NpakTUKe, peann3oBaB anlroputm
KOMMbKOTEPHOrO 3pEHUA Ha OTAENbHOM 4une ¢ NPUMEHEHUEM
annapaTtHoro yckopeHus ¢ ucnonb3osaHnem FPGA
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