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INTERNET MEOAVULUWUHA MEDIA BE3OMACHOCTb ABTOHOMHDIE

& CLOUD & bNOJ10Irn4d & ENTERTAINMENT & 3ALLUTA MALLUUHBbI
Knaccudukauyms ObHapyxeHune PaboTa c Buoeno PacnosHaBaHue nuL PacnosHaBaHue
N306parkeHunn paKOBb'X6K”eT°K MepeBon B peaibHOM  BupgeoHabniogeHve newexonos, 4OPOor v
PacnosHaBaHue peun ng:sgs;;;; BPEMEHN CnyTHMKOBbIE OOPOXHbIX 3HAKOB
A3bIKkOBOW NEpPeBO
peson nmabera CHUMKMU

A3bikoBasa 0bpaboTka
PekomeHpaumnm
CornacHo IDC, Hac HacTuraeT rnobarnbHas naBuHa gaHHbIX. IDC NpOrHO3npYOT yBenmyeHne
obbema gaHHbIx B 10 pas k 2025 rogy, B pesynbrarte Yero gaHHble 4OCTUrHYT 163 3eTabanT, nnu
163 TpunnupHa I'b.



IBM Power Systems AC922

Haunydlwasa nHdpacTpykTypa ans
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YCcKOpeHHoe
CPU <> GPU M
GPU €<-> GPU
B3aMMooemnceTue

TOJIbKO

YcKopeHHoe
GPU €<-> GPU
B3aMMopencTeme



Seamless CPU and Broader Application of

Accelerator Interaction //\\ Heterogeneous Compute

coherent memory sharing POWER9 designed for efficient programming models

enhanced virtual address translation \ ,, accelerate complex Al & analytic apps

“vanilla”

Others
=

PCle Gen3

Accelerator




Coherent access to system memory
PCle Gen 4 and CAPI 2.0 to InfiniBand

PCle Gen 4
CAPI 2.0
170GB/s

[222] ~—

DDR4a

Cohere?t § NVLink NVLink
accessto 1
system memory s S 150GB/s

NVLink
150GB/s  nvpia vi00 -

POWER9

Coherent access to system memory
PCle Gen 4 and CAPI 2.0 to InfiniBand
Water cooled only

NEW
18|

PCle Gen 4
CAPI 2.0
170GB/s

—»‘

NVLink
100GB/s

NVLink
100GB/s

Coherent
access to
system memory
(2TB)
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OrpaHuyeHHas namatb GPU
Obly1a npobnemon TPEeHNPOBKN HENPOHHON

cetun

IBM PowerA!

CoesepuweHHasi Mooesib

Graphics Graphics 0
0

TpaduyuoHHasi MoOeJib
nododepxku (KoHKypeHmMbI)

noddepxxku (IBM Power)

Mcnonb3ynte namatb U LUNHY
NVLink 2.0 ansa obyyeHns
HEMPOHHbIX ceTen Ans
pa3paboTkm 6onee TOYHbIX
MoAerneun c nyyiien
BO3MOXHOCTbIO BblBOAA

OrpaHundeHHas namsate GPU
npuBoguT npobnema c pasmepamu
mMoaenen / paspeleHnin JaHHbIX, YTO
npuBegeT K MeHee CrnoXHbIM, bornee
MESKNUM HEMPOHHbLIM CETSIM, B UTOre
MeHee NPOU3BOANTENbHbIM




| train more
B build more
know more
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MalunHHOe oby4veHune
paboTtano ¢ ownbdKon
OKoro 25% npwu
pacno3HOBaHUM
00ObEKTOB




CerogHsa 4yenoBek

pacrno3HaeT OObLEKTDI
C owmbkon 5%

> N
| &

¥

N
‘_‘i

1




CeroaHsi anropuTMbl

rnyoboko oby4vyeHuns

paboTtatoT ¢ oLnbKOM

i 5T 26 20
3% npu 55 22 7 Tel@r9
pacno3HOBaHUA 18 04433 97 6 02
06LEKTOB 10 16 85 9246225 11 0%6
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LLMKAbl NnOAroTOBKU HEUPOCETEBOU MOAENU

B TNMYHOM NnpoeKTe MallMHHOIo O6Y'-I€HVIFI HYXHO BbINO/IHUTb caeayrowue warun

AN 0by4eHUs N NCnonb30BaHUA HEMPOHHOM CETU

PaspaboTka
Hauano NPUMOXeHNs

[NogrotoBum Bbi6op e OTEE

Onpenenn KoHdpurypaum

nnatgopmbl YnakoBka
b 3383 Tb A@HHbIE Mpen ‘ moZenu ‘ s q ‘ O6yueHue

ansi obpaboTka HEeNPOHHOM
06y4eHus TECTMPOBaHU
06y4eHus ceTtu A

0by4eHHoMn
napameTpoB mMoaenu
mopenu
0by4eHus

* Heobxogum onbIT paboTbl C HEMPOHHbLIMU CETAMM
Heobxoanm onbIT B TEXHONOIMAX pacno3HaBaHMA 06pa3oBs
Heobxoanm onbIT B NOCTPOEHUM NAATGOPMbI ANA NOAAEPHKKM MALLMHHOTO 06y4YeHns

KOpPMNopaTnuBHOIO YPOBHA, BK/IKOYAA NOATOTOBKY AdHHbIX, O6Y'~I€HM€ 1 BbIBO/A PE3Y/1bTAaTOB

15
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B uem ueHHoctb PowerAl Vision?

Start 3

16

* PowerAl Vision aBTOMaTM3MpPYeT LMK/Ibl MALUMHHOIO 0byyeHua ana pa3paboTynKkos.

* TexHo/MOrMM MalMnHHOTO/rNyboKoro oby4eHus yxKe BCTPOEHbI B MPOAYKT.

fm—————— =

3!

Tb 3agauyun

0by4eHus AnA

06y4eHuns

[NogrotoBun
Onpeaenu
- Tb OaHHbIE

KaTeropuu
Ha3HavaloTcs
nonb3oBaTenem

* YnpaBneHue
HaGopamu
TECTOBbIX AAHHbIX

TeCTVIpOBaHVIe Hen pOHHOVI ceTn

31K Wwaru BbINONHAKTCA aBToMaTndeckm B PowerAl Vision

|

Mo>XHO nonb3oBaTbCcA
API ansa
pacno3HaBaHus!

_—_-—-—_—_—_q

Mpen
o6paboTka

[NoaroToBka

Bei6o
P nnatgopmel
mMozAenu e
HEVPOHHOM
TeCTUpoBaHu
cetn

A

'« KoHBepTauus aaHHbIX

"« OCHOBHble MOZENY

* Moppepxka HabopoB ANs pasHbiX
06y4eHns 1 NpoBepKn cueHapueB
* Moppepxka nnarmHoB * [MporHo3 BpemeHun
npenobpaboTkm 06y4eHus
IBM Client Center

KoHdourypaum
o
napameTpoB
06y4eHus

- O0OyyeHne

mogenu

|| PacnosHaBaHune

~\

YnakoBka ‘
06y4eHHoN ‘

Moaenu

.

1

* Bwusyanusauus
npotiecca
o6y4eHuns
(napameTpbl,
TOYHOCTb)

+ O6yuenune c GPU

| ' PaciumpsieMocTb

U BblCOKas
JOCTYMHOCTb




BepxHeypoBHeBasA apXUTeKTypa pelueHus

IBM PowerAl Vision

UHTepdenc Knaccudumkaums PacnosHaBaHue PacnosHaBaHue ABTO-HacTpoika Ucnonb3oBaHue
obyueHuns n3o6paxeHun 06bEeKTOB Ha 00LeKTOB Ha napamMmeTpoB, 06Yy4YeHHbIX
N306paxKeHnAxX MOHUTOPUHT mopenen
aies > & B K 5_¢ ~J e~
B \ - e N = - £
- ; = |
Service Management Layer
Image preprocessing Data label Data set Training task Model Inference API
management management management management management management
PowerAl
Deep Caffe ‘ ,S%ACaffe ‘ i Caffe ‘ ‘I'Lorch ‘
Learning
Frameworks | e rensorfiow ‘ theano ‘ Chainer ‘
Supporting istribu
i, DIGITS ‘ OpenBLAS Distributed ’ Bazel ‘ NGCL ‘

Resource management layer (CPU/GPU/FPGA) (Docker, Kubernetes) ‘

IBM Power System for HPC, with NVLink ‘WJ
Breakthrough performance for GPU accelerated applications, —
including Deep Learning and Machine Learning.

17 IBM Client Center




ﬂ,OCTyngIe TUnbl paCno3HaBaHUA

Knaccudukauunsa nsobpaxeHumn Pacno3HaBaHue 06LEKTOB Ha Pacno3HaBaHue 06EKTOB Ha
M300paxeHnAX BUaeo

PaguccoH:
0.987

Noapep:knuBaeTca pacno3HaBaHUe U306paXKeHU U BUAEO

DoctynHble meToabl pacno3HaBaHua: «Knaccudukauma nsobpaxkeHuii» n «PacnosHasaHne 06bEKTOBY

18 IBM Client Center



BO3MOXXHOCTU: pa3meTKa 06beKkToB, 06yueHue, pacno3HaBaHUe

BblaeneHne nHTepecyoLmMx 06bekToB Pe3ynbTaThbl: TUNbl 06LEKTOB, UX KOIUYECTBO U
Ha BUAeo pacnosioXeHue Ha BUAEeOo

Step 1: Tell PowerAl Vision what a trolley looks like.

ObyueHune
Mmoaenu

PasmeTKa 06beKTOB, 06yueHMe u pacnosHaBaHUe Ha BUMAEO.

CneumanbHblii UHTepdeiic no3eonseT pasmeyaTb AaHHble oA 06yueHUs HenocpeacTBEHHO HA BUAEO.

19 IBM Client Center
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Bo3morKHOCTU: NpenobpaboTka n ysennueHme AaHHbIX

= MpepobpaboTKka (aBTOMaTUUECKaA YMHaA 0bpe3Ka) - YyCKopeHne NoAroTOBKM Habopa AaHHbIX

Please Confirm

=

= YBenuueHue AaHHbIX (Data Augmentation) - noBbiWeHWE TOYHOCTU HEMPOHHOM CeTu.

.72l ¥ My
(> .75

BpaIJJ,EHVIE, o6pe3Ka, U3MEHEHMe uBeTa, pa3mblTue, 3epKkainpoBaHume.

Please Confirm

You have selected o start preprocessor of car detection. This action will detect car
picture to create a new dataset. Please confirm

(U Start Preprocess

2

. o

Rangom = 7.\'~v~
Solor

IBM Client Center

Randorr
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BO3MOXXHOCTU: NnoNyaBTOMaTUYecKaa pasmeTtka u Transfer Learning

* [onyaBromaTtuuecKasa pasmeTka: MIcnonb3yloTca MHTENIEKTYaibHble aArOPUTMbI 419 MOMOLLM B pa3MeTKe BUAEO
(yckopnaeT pa3meTKy AaHHbix B 10x, 100x, ...)

ABTOMaTMyecKan
pa3smeTkKa

MalwuHHoe
obyuyeHune

YenosekK
NpoBEpPAET U
KOppEeKTMpyeT

Py4yHaa pasmeTka
HeboNbLIOro

Pa3MeToK UK
Habopa AaHHbIX

KaTeropui

OCTa/IbHbIX
obbeKToB

» Transfer Learning : ObyyeHne BO3MOXKHO AaxKe Ha Hebonblmnx Habopax AaHHbIX. YCKopaeT obyyeHune u ynpouiaeT
npouecc NoAroToBKM AaHHbIX.

@

IBM Client Center



Bo3moXXHoCTU: 0byueHune

*  YNpaBneue HeCKO/bkMK 3aha4amn obyueHns = PasHble cTpaTernn obyuenna: «precise first», «speed

My DL Tasks as first», n «customized configuration»

Name Submitted By Usage Status Created At Operation

Retailitest  13681090940@139.com Obiject Detection deployed  2017-06-13 21:18:12 Training Strategy: Precise First E

car 13681090940@139.com Object Detection deployed  2017-05-20 13:52:56

testabe 13681090940@130.com Image Classification deployed  2016-12-07 17:18:41 - BM3yal'|M3aLI,MF| npouecca O6y‘-IEHMF|

Task Status - Cars v99
= Pacvert OXNaaemoro spemeHm O6y‘-|eHMF| T
_ . @s) &) @
C reate TaSk Co nfl rm ::WMD:ZWW Selecl;)atase( Build ;Aodel Deploy And Test

You have selected to create DL Task 'test1'. This action may need 16 minutes. Please

Latest Status: training -3
confirm.

Cancel Create New Task

= ABTOMaTMYECKas KOHBEPTaLMA, KOMNUAALMUSA M 3arpy3Ka
0byuyeHHbIX Moaenen Ha FPGA ycTpolicta

IBM Client Center
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PowerAl Inference Engine (AccDNN): Automatically generate deep learning accelerator

ABTOMaTU4YeCKMU NepeHOC 00y4YeHHbIX MoAernen Ha KoOHeYHble (edge) ycTponucTBa

Convolutional Solft-max
fayer 1 Convolutional il
; layer2  Convolutional ~Convolutional _,.g
/ A= PowerAl
: 1]
ﬁ :ﬁ _ Inference
4 60 o 0
0 Mo poollng 40 Max-‘::%oling50 Mal);;peoroshng gl | Eng ine t00|
Input layer layer 1 Wperd De? hldderl
identity ™ z
features p
- ‘ but-dai FPGA ycTponcts
uT-gann ana
O6yyeHHaa mogenb Caffe CNN B LLOA, A yerp
/ KOHBepTauus KOMMNUAALMA 3arpyska \
. . . - FPGA
Net Model File Verilog File N FPGABIitFile Execution

name: "dummy-net"
layers { name: "data" ...}
layers { name: "conv" ...}
layers { name: "pool" ...}
.. more layers ...

layers { name: "loss" ...}

--input module---
conv conv_instance(...)

pool pool__instance(...) -
- ..more layers - Net.bit
loss loss_instance(...) —

--output module--- FPGA uunbl ot $20 to S1K
(Xilllinx) }/

IBM Client Center




OTanuutenbHble ocobeHHocTu PowerAl Vision

1.

24

\ |
ABTOMATM3aLUA LUKAOB MALUMHHOIO 06yyeHus - ,
Deep Caffe A caffe | 1EMCaffe T torch
Learning
—  YcKkopeHue oby4yeHuna 1 pa3BopaymBaHumn Frameworks | - fensor theano

Supporting

-PPO DIGITS OpenBLAS Distributed Bazel NECL
Libraries F

rameworks

MocTpoeH Ha Open Source TexHonoruax — PowerAl

—  bbICTpPO pa3BopaymBaemas, NOJHOCTbIO ONTMMMU3MpPOBaHHanA, cBo60AHO MacwTabupyemas n nogaepxunsaeman naathpopma MawmMHHOIO

O6y‘-IeHWr'I C BbICOKOM npon3BoaAnNTENIbHOCTbIO

Nossonser pabotatb ¢ 60nbwMMK HabOpamK faHHbIX Distributed Deep Learning (DDL)
Reducing Tr¢ from Weeks to Hours

— TexHonorua LMS (Large Memory Support)

7 ‘58»: Faster

6 Days 18M Dustributed Deep Learning Scaling Efficiency

YckopsaeT npouecc obyyeHUn B AeCATKU pa3
— TexHonorua DDL (Distributed Deep Learning)

—  Wcnonb3oBaHue GPU ¢ MHOKecCTBa CeEpBEpPOB A5 OAHOro npoLecca obydyeHus

IBM Client Center
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CueHapumn ncnonb3oBaHUA

YnpasneHue ropoackum asuxkeHuem. besonacHocTb Ha gopore.

ATL=CAI-031 ¢ S

b 4
g - | ¢

Travel Info
Video courtesy of GDOT

*  IMOHUTOPUHT NeLexoaHbIX Nepexonos
¢ [enaptameHT ynpasaeHusa TpaHcrnopTom B Kutae

* PeweHue pabotaert Ha PowerAl Vision

@

IBM Client Center
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CueHapuu ncnonb3oBaHUA

YnpasneHue ropoackum geuxkeHnem. MOHUTOPUHT NAPKOBOUYHbIX MECT.

*  IMOHMTOpPUHT cTaTyca NapKOBOYHbIX MECT C UICNO/Ib30BaHUEM BMA,E0 aHanUTUKKN u PowerAl Vision

IBM Client Center

..||
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CueHapumn ncnonb3oBaHUA

YnpaBneHue ropoackum geuxkeHnem. TpeKMHr aBTomobunen.

¢ TpeKuHr aBTomobuneit mexxay Kamepamu.

IBM Client Center
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CueHapum ncnonb3osBaHUA

Cars detected: 044

Cors Joat: 0

Lane counter:

Detect, track, and count cars in a video

https://github.com/IBM/powerai-counting-cars

IBM Client Center

Nopgcuet asBTOMO6UNEA.

USER

Included components

IBM Power Systems
IBM Power Al
IBM PowerAl Vision

Q=@

PUBLIC CLOUD

®

WEBUI POWERAI
VISION

JUPYTER

= Jupyter Notebook
= OpenCV

= Nimbix Cloud Computing Platform

@


https://github.com/IBM/powerai-counting-cars
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CueHapumn ncnonb3oBaHUA

Pacno3sHaBaHue mogeneit aBTomobunen, rpy3oBMKOB, cnel, TEXHUKW.

[demoHcTpauua pacnosHaBaHUA mogenen asTomobuneii.

IBM Client Center

..||
I
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CueHapuu ncnonb3oBaHUA

IBM Client Center

be3onacHOCTb Ha NAapKOBKe

IIn
“II
!
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CueHapum UcnNonb30BaHUA

KoHTponb ucnonbsosanua Cpeacrs MHansmnayanbHoii 3awmutbl (CU3). PacnosHasaHue ¢popmMbl COTPYAHUKA.

IBM Client Center

..||
I
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CLI,eHapI/IVI MCNo1b30BaHUA

OnpeaeneHue CTUNA oaexXAabl

Result

r

casual: 0.996

PacnosHasaHue cTuneii ogexabl. Popmbl ogexxabl (cneu. oaexabl) COTPYAHNUKOB.
B aaHHOM npuMmepe mopgenb 6bina obyueHa Ha onpegeneHune CTuneli ogexabl NO CAeAYIOWMM KaTeropuam: NoscegHEBHbIM, NoBcegHEBHbI

AenoBoii, HepopmanbHO AeNoBo, 0pULMUaNbHO AEN0BON.

IBM Client Center



CueHapum UcnNonb30BaHUA

Pacno3HaBaHue 06bEKTOB Ha Bunaeo C ApoHOB

IBM Client Center




CueHapuu ncnonb3oBaHUA

Pacno3HaBaHue u noacyeT ALMKOB

crate (est.): 0

crate total: O

IBM PowerAL
Vision

IBM Client Center




35

CueHapunn ncnonb3oBaHMA

Al Vision gna putenna

° Pacno3HaBaHue ,EI,BM)KEHMI\;I n0KynaTene171 N KaCccnpos

- MpepoTepalleHe NPOHOCA TOBAaPOB MUMO CKaHepa, IOXKHOIo CKaHMPOBAHUA

Puteiin. Wallmart.

MpoeKT Ha PowerAl Vision

IBM Client Center
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CueHapunn ncnonb3oBaHMA

Al Vision gna putenna

¢ PacnosHaBaHue Hel'lpaBMHbHOﬁ packnagku ToBapos
—  [lyctoTbl Ha No/IKax NPMHOCAT NoTepwu
—  OwwnbouyHas BbIKNaAKa TOBapa NPMBOAUT K OLIMBKaM B OLLEHKE 1 MPOrHO3MpoBaHMM Crpoca

Puteiin. Wallmart.

MpoeKT Ha PowerAl Vision

IBM Client Center
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CueHapunn ncnonb3oBaHMA

Pacno3sHaBaHue TOBapoOB

Result:

cola_glass: 4
sprite_can: 3
colazero_0.5: 1
cola_can: 6
fanta_0.5: 1
colazero_can: 3
fanta_can: 3

sprite_glass: 1

s.pellegrino_0.25: 1

Mpumep pacno3HaBaHuA HebonblNX 06HEKTOB Pa3NINYHbIX KaTel’DpMﬁ Ha M305pa)KEHMﬂX ¢ 6onblWIMM KONUUYECTBOM Pa3/INYHbIX 06beKTOoB.

IBM Client Center
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CueHapunn ncnonb3oBaHMA

Pacno3sHaBaHWue AeicTBuMiA: apaKa, Xxoabba, 6er u 1.4,

Fight: 1.00000 Not_Fight: 0.95200

Fight: 1.00000

Fight: 1.00000

Not_Fight: 1.00000

Not_Fight: 1.00000

DemoHcTpauma pacnosHasaHuA aKkTMBHocTel. Cnesa - TecTupoBaHue n3obparkeHuit c gpakamu. Cnpasa — nsobpakeHus 6e3 gpak.

B KONIOHKe «pe3ynbTaT» NpeacTBaneHbl pe3ynbTaTtbl pacno3HaBaHUA.

[lam]|
(K]

]
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IBM Client Center
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CueHapunn ncnonb3oBaHMA

OueHKa KauecTBa NpPoayKLuum

1. ALL CREEN 2. GREEN WITH A TRACE 3. MORE GREEN THAN 4. MORE vtu.ow THAN
OF YELLOW YELLOW EN

S.YELLOW WITH A TRACE 7.ALL YELLOW WITH
OF GREEN G ALL TELLOW BROWN SPECKLES

Habopbl n3obpaxkeHnn ana obyyeHus

IBM Client Center

ﬂ

Pacno3HaBaHue

IIn
I
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CueHapum ncnonb3osBaHUA

PacnosHaBaHue 3anpeLleHHbIX NpegMmeToB B 6arake

N306parkeHns ¢ peHTreHOBCKOro CKaHepa

IBM Client Center
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CueHapum ncnonb3osBaHUA

IBM Client Center

PacnosHaBaHue pedeKros

[ledeKTbl CONHEYHbIX NaHenemn

..||
Jin
@
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CueHapwuii pacnosHaBaHua Cpegcts MHAMBUAYaNbHOU 3aLmUTbi

Additional
models
)
)\
PAIV =
object a 7
detection \\ —f |
Educated «
Neural 0,97
Network
video - ﬁ %’ "
— A
\. 0,985 )
——/

Aggregation layer
(database with tags include Reporting
events)

IBM Client Center




UHTerpaumna sugeoaHanntukm c PowerAl Vision

Bugeo / nzo6paxeHus

MeTagaHHble

43

Mcnonb3oBaHue /
pacno3HaBaHue

PowerAl Vision

O6y4eHHble mogenu

UHTepdenc
oby4yeHus

O6yueHne

IBM Client Center

..||
Jin
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UHTerpaumna sugeoaHanntukm c PowerAl Vision

Wcnonb3oBaHne

MobunbHoe
npunoxeHue

Back-end cepsuc

ObyyeHne

TA
v

UHTepdhenc -

oby4yeHus

=l
o Y0170 1Y

OOy4eHHble moaenu
Bugeo / nzo6paxeHus

MeTagaHHble

nca & chaFae

PowerAl Vision

TOTTCTeC e

44
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UHTerpaumna sugeoaHanntukm c PowerAl Vision

Mcnonb3oBaHue

e

el €

UHTepdenc
onepatopa

AHanuTtuka

Cuctema
BMAeoHabaoaeHNs /
Bupaeo-apxus

t 3

) ®

_’ KoHHekTOpbI K XpaHeHue u obpaboTka
MCTOYHMKaM OaHHbIX MeTagaHHbIX

Mpepo6paboTka NOTOKOB
M peTeKuus KInYeBbIX
KagpoB

BupeoaHanutuka IVA

ObyyeHne

é A Bupeo :
‘/_ apxvB T T

UHTepdhenc -
oby4yeHus

OOy4eHHble moaenu o | Q‘.
@i e

Bugeo / nzo6paxeHus

MeTagaHHble

E s
o2 & chaFa

45
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BugeoaHanntuka IBM - Intelligent Video Analytics (IVA)

Bo3moXXHOCTU BugeoaHanutmkum IVA

TpeKuHr ntogeit (TpaeKkTopua,HanpaBieHWe, LBETA 04K Abl, CKOPOCTb)
OcTaBnEeHHble NpeaMeTbl
OxpaHa nepumeTpa (nepeceyeHue MHUN, NPOHUKHOBEHME B 30HY, MICHE3HOBEHME B 30HE)

TpEeKUHT TPaHCNOPTHbIX CpeacTB (OCTaHOBKaA, MapKOBKa, TPAEKTOpMA, HanpaB/ieHne, pasmep)

P —
couunun:saa‘ T e
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BuaeoaHanutmka IVA Deep Learning Engine (IVA DLE)

Mowuck noaeit no npumeram

Event Details Head Colors || Torso Colors

Bald

Hair (any color)
Sun Glasses
Eye Glasses
No Glasses
Solid color
Male

Female

Asian

White

Black
Projected Age
Facial Hair
No Facial Hair
Hair (blonde)
Hair (black)
Has backpack
No backpack
Solid color with logo
Plaid print
Other print
Striped print

MNpuMmep onpeneneHus YenoBeka cnepeau

IBM Client Center




BuaeoaHanutmka IVA Deep Learning Engine (IVA DLE)

BuomeTpus (pacno3HasaHue nuu)

IVA DLE — pacnosHaeT nogei no ¢otorpaduu, Kak Ha BUAEONOTOKE, TaK U Mo 6a3e U3obparkeHn.
IBM Intelligent Video Analytics fyehadmin &)

Select an Event Search SAVE DELETE | UPLOAD

Event Search Results (3/3) View (Images) v
Show/Hide Channels \/ Adjust Size...

78.39 50.70 47.82
NFPSFERTest /(Maint NFPSFRTest /(Maint) NFPSFRTest /(Maint)

L WAD 197749096474602629950172

—— B

" A

| Video

L
o " | Event Details
81 =

Event Details H Person Properties “ Head Colors H Torso Colors H Image

Time Taken: 1718/18, 01-18-18 15:41:34 Time Taken: 1/18/18, 01-18-18 15:42:10 Time Taken: 1/18/18, 01-18-18 15:41:53
Watch List Person. Long Dei Watch List Person:  Long Dei Watch List Person:  Long Dei

Name

Date of Birth
Gender
Score

Add Imana tn Wateh | icf Recard

IBM Client Center
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Detect and Classify Drones in restricted areas with Deep Learning

NO
DRONE
Use Case ZONE

Millions of drones are flying every day and, as they become more advanced, they can carry
heavier weight. This is dangerous because they can carry chemicals, jammers, cameras,
etc.

With this increased potential threat, there is a need to identify and locate drones in
restricted areas. For many modern radars, it is difficult to distinguish between a drone and
a bird.

With Deep Learning from IBM, it is possible to detect drones in the air in less than 1
second, classify them and provide their approximate location.

Addressable Market
Airport Security, Government Facilities, Refineries

Solution

PowerAl Vision for an end-to-end solution, from image
labelling, training and inference, as well as IP Cameras
with night vision technologies.

Id Usage Categories Accuracy ~
23aBObf9-e4f9-4444-Bect-d26fBd2a3aa2  Object Detection  Drone 0-92879 https://www.bbc.co.uk/news/uk-england-sussex-46623754 52



https://www.bbc.co.uk/news/uk-england-sussex-46623754

Shark Detection with Drones

Use Case

In summer many people have been attacked by
sharks on pristine beaches.

Management of sharks has been a subject of
debate and controversy for decades. Many beaches
are protected with shark nets and patrolled by
helicopter. But environmentalists say the nets
injure and kill other wildlife, including dolphins.

A a novel way to protect bathers from unwanted
visitors: smart drones that identify sharks close to
shore.

Drones equipped with  powerful artificial
intelligence and imaging technology can detect
sharks.

Solution

= IBM PowerAl Vision and PowerAl Inference Engine
» IBM S822LC-GTB or AC922

= Drones with onboard supported FPGA’s

Results

», o

https://www.youtube.com/watch?time_continue=28&v=HItdecoGK3A

OBJECTS

shark
1objects
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Detection of persons with access badges

Use Case

= Enforcing persons to where badges in offices, factories special
buildings is a problem

» For government security agency removing badges when they exit
from the office is mandatory and therefore enforcing mechanism
must exist.

= With an exiting internal IP based CCTV system, stream data can be
used for detecting persons that don’t have access badges especially
in high secure areas.

Solution

= IBM PowerAlI Vision and PowerAI Inference Engine
= IBM S822LC-GTB or IBM AC922 servers

» IP based cameras without FPGA'’s

Cognitive Systems / February 26 / © 2019 IBM Corporation

Person without Badge: 99% Accuracy

el

n. ‘”r ~
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PCB Board Inspection

Use Case: In the electronics industry, after AOI (Automated Optical
Inspection) is used to detect non-conformance, verification of the error by
human is required due to the nature of AOI.

Solution:
PowerAlI Vision is able to complement AOI and replace the secondary

verification by human.

.-
- ‘Fi‘ B - ‘L : Y
! *
Quu‘\‘:—-’ﬂb

-
-
-

Cognitive Systems / February 26 / © 2019 IBM Corporation



Counting metal pipes in manufacturing

Use Case:‘ ‘ ‘ Solution

«  Counting the number of pipes produced or loaded into * Two IBM Newell servers (AC922) with Nvidia V100 GPU and
the trucks at the factory NVMe adapters

*  Identifying the type of the pipes loaded and related « IBM PowerAlI Vision and PowerAl Inference Engine

weight
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Anomaly Detection high-speed rail infrastructure

Use Case: The Pantograph—Catenary (PAC) system is the dominant form for supplying the vital power
to railway electrical trains. A pantograph is an apparatus mounted on the roof of an electric train to
collect power through contact with an overhead catenary equipment called the Overhead Catenary
System (OCS). The steel rails on the tracks act as the electrical return. The OCS is a high voltage system
consisting of contact wire and catenary wire suspended via supports primarily on poles placed along the

railway. The OCS includes messenger wire, contact wire, droppers, and supporting structure, which
consists of metallic poles, cross-arms, and running rails.

With the help of Deep Learning (CCN’s) is possible to detect:
» defects of pantograph-catenary system

* bird nests in overhead catenary system

« arc detection

using automatic video inspection and issue warnings to maintenance control center

Solution

* A cluster of IBM Newell servers (AC922) with Nvidia V100 GPU and NVMe’s
Optional: ESS GL2S storage system attached via InfiniBand to AC922
PowerAl Vision

Data preparation creation by Systems LAB Services

Edge cameras with FPGA’s
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Visual Quality Inspection for Trains

Use Case

» 4k camera to take pictures for trains as BAU daily health check

» 4096 x 560,000 pixels per carriage

» Train runs at about 30km/h when pictures are being taken

» Manual inspection is used in most of the cases requiring many
FTEs

Challenges

» Lack of defect samples

« Disconnected cables do not share same pattern (posture)
+ Reflection of light at night

Solution

— PowerAlI Vision dramatically enhance the efficiency of daily
work for inspection.

— A cluster of IBM Newell servers (AC922) with Nvidia V100 GPU
and NVMe’s

https.//www.youtube.com/watch?v=zv06VcP_0pk&feature=youtu.be



Elevators "uptime" / availability / reliability

Use case
= cost reduction through lower built-in resiliency compensated by predictive maintenance
= Use various sensors able to detect defects , o
Solution
. Motor —
= Use acoustic sensors glued to the structure to hear oo
when something is not right panel

= Use PowerAlI on IBM AC922 to learn what is the
"normal” sound of this elevator; IBM Object Storage for
data collection

Ewm:h

Collect
Wave files
Tensor

) ) a0
Eemmlc
@ sensar
N;::?' To the nearest
i p floor
tickets

Emergency supply
power supply




Thank you.
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