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Signal Analyzer App
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MpocTa ansa
NMOHMMaAHUA U
peanusauuu

Bonee KOMNaKTHbI Jlyywee paspeweHune NMyywee
Aans ay.DMO n pe‘WI ans HenepMOAVI‘-IGCKVIX pa3peLl.I9HVIe Ha tQ-Tranior
CuUrHanos HU3KUX YacToTax i

(kHz)

1

magnitude
Frequency

Seconds Time (secs)

Benenet-ckanorpamma [locTosiHHOE
Q-npeobpasoBaHne

basoBas CnekTporpamMmmsl LWKan
cnekTporpamMmma BocnpuaTus (T.e. men, 6apk)

dB



YHuBepcanbHble (He oTHocALWwMeca K chepe) npusHaKU CUrHaNoB
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BbloeneHue npnsHakos
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Mpumep: cermeHTauna curdana IKI
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U3amepeHuna IKI B peanbHOM BpemeHn

= BiTalino board
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‘Connect wirelessly to a BlTalino from MATLAE to acquire and analyze medical signals 27 Downloads
Updated 16 Mar 2017

.staItEackgIDunﬂ

This toolbox contains a getfing started guide, functionality, an example and a MATLAE App that can be used to cnnect to
BiTalino devices from MATLAE and to acquire and analyze signals.

.availableSamples

fx Bitalino
T BElTaline App - A simple app to demonsirate live streaming data acquisition and dizplay from a BiTalino.
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nybokoe obyueHune - npobnemoil
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ABTOMATU3ALUMNA MAPKUPOBKMU

patientID = 1;
signalvVals = getSignal(QTData,patientID);

labelvals = getLabelValues(QTData,patientID, 'WaveformLabels_Chanl');

displayWaveformLabels(signalvals(1,1:18@8),labelvals.value(1:1868))
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add a file label definition.
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Counting-16-44pl-mono-15secs.wav: * | | SpeechContent 1 = free o+ 5 6 7 9 10
Channels: 1
Sample Rate: 44100 Hz
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Compression: Uncompressed
Bit Depth: 16 bits/sample
Location: C:\MATLAB\R2018b\toolbox\audit,
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NMpunoxxkeHna MATLAB ana mapKuUpoBKn
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CuHTEe3 AaHHbIX ANnA obyyeHunn

CuHTE3 NnocpeacTBOM CUCTEMHOU CUMYAALUUN — ONTUMAIbHOE peLleHUe B TeX CAyYasnXx,
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Pa3paboTtKa n aHanus ceteu B MATLAB

Moaenuposanue U = o — .
- ol
Co3pnaHue u -
HacTpolika cetu e 5
5| R
O6y4yeHune Ha B o B
IS YCKOPUTENSIX - :
= K
s [
e - :
o - = a 2,
El -
* COBMECTUMOCTb - - = = -
[+
| e = 5 Bz B
m :
s [

Deep Network Designer gna co3gaHus, Bu3yanmsauum
n moamnduKaumm rmybokux cetemn



4 Deep M ke Des 7
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HMORMALIZATION AMD DROPOUT

E BatchMormalizationLayer



4\ Deep Network Designer = >
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[#. Training Progress (08-Oct-2018 12:53:57) = >

Training Progress (08-Oct-2018 12:53:57) Training Reration 1 of 5500

=
100 - Training Time
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Elapsed time: 0 sec
80 -
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i 60 - lterations per epoch: 220
E 50 Maamum iterations: 5500
-
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10 3 Hardware resource: Single GPU
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YckopeHue obyuyeHun

Parallel Computing Toolbox

= ObnayHble pelieHuns

= PacnpepneneHHble BblYUCNEHUA
— AeCcKTon

— KJacTep
= MHoXecTBeHHble GPU
= KIMM PUTM

https://kpm-ritm.ru/
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MATLAB n apyrue ¢ppeumsopku UA

1F TensorFlow < Caffe2 O PyTorch

MoaenupoBaHue UU Keras \ I /

Caffe importer I [!Tv AR’

Co3pnaHue u
HaCTpOMKa ceTu

Keras importer

G @Xnet

ObyyeHure Ha
=
HS yCKOpUTEnaxX

Cafte
* COBMeCTUMOCTb
, Q- Chainer m;r:iit
ooooo it




nybokoe obyueHne On-the-Edge

AHanus Bo3gyLWHbIX CHUMKOB ABTOHOMHbIE aBTO

KoHTponb Ha npousBoacTBe

I gy §
s

Tun moaynaumm B undpoBom

‘

AHanNu3 MeguUMHCKUX

Knaccudgumkaumsa pagapHbix
AaHHbIX CBA3MN uenen

Frequency (Hz)




Pa3BépTbiBaHMe moaeneun rnybokoro
obyuyeHun

_ Intel
(lntel) MKL-DNN
Library
INorunka
npunnoxeHus
l T P NVIDIA
—) lenepaums ——) N TensorRT &
Kogoa | cuDNN
NVIDIA. Libraries
‘ ABTOMaTU4YECKU-
CreHepupoBaHHbIN Kop,
. J (C/C++/CUDA)
ARM
Compute

Library



MATLAB Coder

leHepauua C/C++ kopa, *.lib, *.dlI

UHTerpaumnsa anroputmMoB B NPOEKT
Ha JpYrom si3bike

YckopeHue BbivncneHumn s MATLAB

OcHoOBa aBTOMaTU4YECKOW
KogoreHepauuu!

MEX-hbyHKUMN — 3TO aBTOMATNYECKN reHepupyemMbin MHTepdenc ans BoinonHeHma C-koga B
MATLAB. C nomouwo MEX mMoxHO BepudmnumnpoBaTb aBTOMaTUYECKN CreHEPUPOBaHHLIN
koa B cpeae MATLAB, a Takke 3aMeTHO YCKOPUTb BbIMOSTHEHUE BbIYUCITINTENLHO CIIOXHbIX

onepaumu.




GPU Coder

* leHepauuma onTummnsnposaHHoro CUDA®
kona ns MATLAB®

* BbizoB 6ubanotek NVIDIA: cuDNN,
cuSolver n cuBLAS

* NHTerpauma B Bnge Ncxog4Horo Koaa,
CTaTUYECKUX NN UHAMUYECKUX
bnbnnotek

* MpoTtoTunuposaHue Ha NVIDIA Tesla® u
NVIDIA Tegra®

* TecTupoBaHMe B peXxnme nporpamma-B-
koHType (SIL) c Embedded Coder®

E LIEHTP MHXEHEPHbIX TEXHONOIMM 1 MOOENTMPOBAHWNSA «9KCMOHEHTA»
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3anycK obyyeHHbIX moaenen Ha GPU moXKeT 3HaunTenbHO
YCKOpPUTb paboTy cetn B peanbHOM BPpEMEHM
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FPS 23,238

3anyck 8 MATLAB Kop, creHepupoBaHHbI GPU Coder



HDL Coder

Ynutaembiit oTKpbIThIN Verilog / VHDL

= Moppaepxka Xilinx / Intel / MicroSemi

= AHann3 n ontMmmnsauma no
cKopoctu/naowaau

= Pabota c puKcmpoBaHHOM 1 NNaBaloLen
TOYKOWU

= BapuaHTbl BbiIbOpa MUKPOAPXUTEKTYPDI
=  ONTUMKM3aUMA NoA, KOHKPETHYIo naatdopmy
» TpaccmpyemocTb K Mogenn u TpeboBaHnAM

(DO-254)

E LIEHTP MHXEHEPHbIX TEXHONOIMM Y MOOENMMPOBAHUSA « 3KCMOHEHTA

MOLEJb

N

‘\ C

MATLAB Slmullnk Stateflow

HDL
Coder

CuHTe3upyembiin
VHDL / Verilog
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3a4a4a KBAHTOBAaHUA CeTU

3a4eprKKa

TOYHOCTb

Pecypchbl

CUCTEMHbIN UHXKEHEP

input co1nv 602I1V coanv cczlnv COSI’IV fc6 fc7 fc8 Total

Parameters | | 35 | 0.4Mm | 0.9M | 1.3M | 0.5M | 37M | 16M | 4M

Do

(Bytes) R
784
/ 18
Cneuunanuct no /
rnybokomy
obyyeHuto X

MowHoCTb

58M [ 4 Off-chip RAM @
=

NUHKeHepbl 10 #
annapaTHOM YacTu



Peanusauua Ha NJinC us MATLAB

o

Jloruka
NMPUNOXEeHUNA

v

..Bcé n3 MATLAB! &
- ‘==

Deep Learning HDL Toolbox™

[MpoTtoTnupoBaHune ceteun Ha MNJINC

OueHKka namMaTn, 3adepPXKu 1 TOYHOCTU
NTepaunoHHblie mogndunkaumm cetu
KBaHToBaHue B fixed-point

[eHepauma KaCTOMU3NPOBAHHOIO Npoueccopa
rmybokux ceten B HDL



Deep Learning HDL Toolbox

4
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Utor: rnyboKkoe obyueHue B MATLAB

[ocCTyn K HABOPAM NMPEQOBPABOTKA U CO30AHUE MOLOENN YCKOPEHUE U

OAHHbIX NMPEOBPA3OBAHUE NMPEACKA3AHUA PEANU3ALUA

UmnopT atanoHHowu mopaenu/ [ecKTonHbIe NPUNOXEHUs

MCcTOYHUKM AaHHbIX NMpeno6paboTka
pa3paboTka ¢ Hyns
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OGyuyeHue Ha cneunanbHbIX PacnpeaenéHHble cUCTEMBDI
BbIYMCNUTENAX

Frapabiy Java
= 9 MATLAB

Cumynsaumsa v gonosiHeHue NMpeobpa3zoBaHue

S

| y
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| -
Python
BbiaeneHne npusHakoB AHanus n HacTpoiika BcTpanBaemblie CUCTEMBI

MapkupoBKa AaHHbIX

Ground Truth
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tech@exponenta.ru e( 39KCHNOHEHTA
e)(po ne nt a.ru LLEHTP MH)XXEHEPHbIX TEXHOJIOIMH

M MOOEJIMPOBAHUA

+7 (495) 009 65 85 info@exponenta.ru

PEAJIUZALUNSA TNYBOKMUX HEMPOHHbIX CETEU
HA MJNC https://exponenta.ru

[events/realizaciya-
glubokih-nejronnyh-

10 HOABPA sTopHUK OHNAWH

11:00 : :
setej-na-plis
Cnukepnl
Paspabotka npwnoxeHwin gnsa rnybokoro obydeHus, KOMMBIOTEPHOIO 3peHus,
A Mapart Ycc
obpabotkn curHanoe M wx passepteiBaHve Ha [UINC, rpaduuecknx >

npoLeccopax unu Takux nnatchopmax, kak Xilinx Zyng™, NVIDIA® Jetson wnu = Y MeHs eCTb BOnpoc



tech@exponenta.ru e( 39KCHNOHEHTA
e)(po ne nt a.ru LLEHTP MH)XXEHEPHbIX TEXHOJIOIMH

M MOOEJIMPOBAHUA

= KypaTop npoeKTa no Al

= [lpepobpaboTka u BbIbOp paboyero npotoTmna

https://exponenta.ru/

services
= Oby4yeHue n pa3BEPTbIBaHUE

= TpeHuHrun nop 3agavy

[eHepauna HDL-Koaa n CUDA
nyboKkoe obyyeHne B8 MATLAB

= YcKopeHHas pa3pabotka no T3 ¢

nepenavyen sKCnepTu3bl



