XILINX.

PeweHnsa ana sBnaeoHadbnoaeHns Ha
ocHoBe ycTpouncTB Xilinx B obnactu
TPAHCNOPTHOUN UH(PPACTPYKTYPbI
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 swon0 & AlVEO

2021

HARDWARE 2019

INNOVATIONS

ALVEO SN100 KRIA SOM
First Composable, Adaptive System
2018 Adaptable SmartNIC on Module with

VERSAL First Embedded
First Adaptive Compute App Store

2017 ALVEO Acceleration Platform

2012 Data Center

Accel card : : | Specifically for
First Zynq cceera;tor ar : : Industrial,

MPSoC & RFS0C tl - vision,
: : Healthcare &

2001

First 3D FPGA
1999 First FPGA with and Zynqg Dual
Integrated SerDes HW Programmable SoC Sciences

First High-End ~ and Processor : : | markets

1984

High-Capacity FPGA

World’s First FPGA

Present

ooooooooooooooooooooooo

| : 5 E W XILINX
pred /
SOFTWARE : ISE  VIVADO!  SDx”" HLx a VITIS.
INNOVATIONS DESIGN SUTE e Fations Unified Software
Next-Gen Dev Programmability C, C++ and System Platform
Environment for SW Developers C Enabled
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HoBoe peweHue ot Xilinx gnga cucrem
MaLUMHHOIo 3peHus U BUaAeoHaobnoaeHuns -
cuctembl Ha moayne KRIA SoM K26

4 XILINX



Xilinx SOM - NMopTtdonuno

Kria KVV260 Vision Al Starter Kit

For Evaluation and Development Use
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aed

Kria K26

Production Module
Fully Qualified and Certified

For Commercial Environments For Rugged Environments
Operating Temp 0°C to 85°C Operating Temp —40°C to 100°C
2 Year Warranty 3 Year Warranty

......................................... > |/|CI'IOJ'Ib3OBaHI/Ie
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K26 SOM O630p XxapaKTepuUCTUK

MoOoyrnb nocmpoeH Ha base Zynq® UltraScale+™ MPSoC apxumekmypsbi

COMPUTE

INTERFACES

Application Processor 64-bit Quad-Core Arm® Cortex®-A53 Camera 11X24S||:_1\J/IIS|§/IEICP:I I(r)]; eSrl];I:(-:;\S/DS Interfaces
Real-Time Processor 32-bit Dual-Core Arm Cortex-R5F

Graphics Processor Arm Mali™-400MP2 UsB 4xUSB2.0/3.0

Programmable Logic 256K System Logic Cells Multi-Media DisplayPort, HDMI

Deep Learning Processor | 4K INT8 (upgradable to INT4) Network 1Gb up to 40Gb Ethernet (w/GIgE Vision)
Video Codec (H.264/H.265) | Up to 32 Streams (total resolution < 4Kp60) Memory Interface | 4GB 64-bit DDR4

Memory 26.6Mb On-Chip SRAM Transceivers 4x 12.5Gb/s, 4x 6Gb/s

Security IEC62443 Security w/HW Root-of-Trust Mechanical 77 x 60 x 12mm w/ dual 240-pin connectors
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LLUnpokun BbIOOP rotoBbIX npunoxeHuun ana KRIA SOM,
AOCTyngIX Ha App StOre XILINX XILINX XILINX
“ @ 2 En
‘ YCKOPEHHbIE MPUNOXKEHWS “AenatoT oo
paboTy 3a Bac”

XILINX XILINX XILINX
A\ s

‘ I_OTO B bl e K I-I po VI 3 BOH CT By rl p V”-I O)I<e H M H y proyeast;% Ié?grlﬁ/gigionZ Distribu'to\eldB((;)c()mpute2 Distsrirgl?trécfg?rflLitez
OOCTYMHble cenyac Kak oT Xilinx, Tak 1
OT NapTHEpPOB

Moﬂ'enb App Store nOOLLl'pﬂeT + Network & Display? Recognition Restriction?2
napTHEPOB NpeaoCcTaBNATb
BbICOKOKa4YeCTBEHHbIE MPUII0XEeHUA , >

HDR Image Automatic License Plate
Signal Processor Recognition

‘ Face & Sound Detection Multi-Stream Facial Virtual Zone

Touch Screen HMI

First Embedded App Store for Edge Applications

1: Smart Camera App supports face detection and other models in Xilinx Model Zoo
2: Coming Soon
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CtapT c bornee BbLICOKOro ypoBHS1 abcTpakuum c
NOMOLLbLI0 YCKOPEHHbIX npunoxeHun (Accelerated
Applications)

» Vitis™ Al development environment to swap Al models running on Deep Learning Processing Unit (DPU)

» Vitis core development kit to customize vision pipeline via HW-accelerated libraries, C, C++, OpenCL, Python

XILINX XILINX

VITIS. VITIS.
Al —
®Tensorflow O PyTorch  Caffe 1 Hode bﬁ:i:; HW LibrariesPythonC, C++, OpenCL
&

K26 SOM ‘ Starter Kit Carrier Card

Accelerated Application HOMI Tx
DPU

ISP . —
Pre- AT Tiodel Post- « DPTx
Ethemet Processing Processing

— " — —* + Ethemet

usB

+| Audio Codec |
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[oTOBbLIU K pa3paboTke CtapToBbIN KOMNMeKT +
NMNepudepunnHbie yctponcrtaa + YckopeHHoe lMpunoxeHune

min.

[Mogkniounte Kamepy, Kabenu n MOHUTOP
BcTaBbTe 3anporpamMmMmupoBaHHyo KapTy microSD

[NMoganTe nuTaHWe Ha nnaty

3arpysuTte YckopeHHas [punoxeHne no sawemy Bblbopy

a bk~ 0 DN PRF

3anyctute YckopeHHoe [NpunoxeHune

GETTING STARTED WEB PAGE

3arnyck meHee 4yem 3a 1 yac, onbIT paboThl ¢ [TJINC He TpebyeTcs
9 & XILINX.



YckopeHHoe npunoxeHue Al BOX ¢ oyHKUMen unaeHtTndukaumm
newexonoB (RelD)

Detected
Pedestrian 1

Pedestrian
detection

Match &
Predict

Video

decoding Mixer

S IS O 1S

XapakTepucTUKN 1 npemmyLlecTBa:

[o 4 notokoB gekoampoBanus H. 264/H. 265 ¢ paspelwueHnem 1080p

Orlpe,u,eneHme N OTCIeXnmnBaHme rnewexogoB Ha BCEX MNMOTOKAxX

Beixog HDMI vnu DisplayPort

[MporpammupyemMbie Nonb3oBaTenem Moaenu rnyookoro oby4yeHus
N BUOEOKOAEK

- [oToBoe npunoxeHue, Bknoyaa HW ausanH

10 https://www.xilinx.com/products/app-store/kria/ai-box-for-pedestrian-tracking.htmi & XILINX.



ANPR / ALPR

ABTOMAaTU4Y€ECKOE acrno3HaBaHue HOMEPHbIX 3HaKOB

Image credit: http://MMaNXa



[MpobnemMbl KOMMepuUuuanmsauum
N nokKanusauum

» [1ns 6onblUMHCTBA CTPaH He CYLWEeCTBYET
BCeoObemMntoLero obLeaocTynHoro Habopa
AaHHbIX ([MpaBoBble orpaHN4YeHnsa Ha cbop U
XpaHeHWe AaHHbIX O HOMEPHbIX 3HaKax

» MeXCcTpaHoBbLIE N BHYTPUroCcya4apCTBEHHbIE
pasnuynsa ¢ obHapy>XeHMeM 3HaKoB U
OnTnyeckoe pacrnosHaBaHNEM CMMBOIOB (OCR)
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Art. 4 GDFR
Definitions
Automated/automatic license plate readers (ALPRs) capf
enforcement to compare plate numbers against plates g
criminal charges. The devices are mounted on police caf
images of plates.

Far the purpases of this Regalatan:

Lo an idenlified o identiable natural person

o
The data collected can enhance law enforcement's ability I
raise concerns that the information collected may be ing ; -
restrictions on use, retained longer than necessary, and used or abused in ways that could infringe on
individuals’ privacy.

https://www.ncsl.org/research/telecommunications-and-information-technology/state-
statutes-requlating-the-use-of-automated-license-plate-readers-alpr-or-alpr-data.aspx



https://www.ncsl.org/research/telecommunications-and-information-technology/state-statutes-regulating-the-use-of-automated-license-plate-readers-alpr-or-alpr-data.aspx
http://www.worldlicenseplates.com/
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Kria n Uncanny Vision

XILINX



Al Box gna aBToMaTn4ecKoro pacnosHaBaHus
HoMepHbIX 3HakoB (ALPR/ANPR). YckopeHHOe
npunoxeHue ot Uncanny Vision

[MpeBpalleHne KaMep B OaTYUKN 3pEeHUS]

Uncann'\.'ision®
‘_f@_l ,, Dashboard
Live
',__

Metadata

_ Alerts
Video e

Xilinx SOM Events
(Open API)

Al Processing system
(Edge)

Cameras

- Bugeo koHBenep ¢ HECKONbKMMU MOAENAMMU UCKYCCTBEHHOIO MHTENNEKTa ANns obHapy>XeHUst TPaHCMOPTHLIX CPeacTB, HOMEPHbIX 3HAKOB,
Knaccuukaumm TpaHCNOPTHLIX CPeaCTB U pacno3HaBaHUA HOMEPHbIX 3HAKOB

- [lo 2 notokoB gekogupoBaHusa H. 264/H. 265 ¢ paspewennem 1080p

- KomnnekcHoe pelwweHne LPR, Bkntovas nHGopmMaunoHHbIe NaHenu, yaaneHHbli MOHUTOPWHT, YepHbIA U 6enblil CNUCKN TPaHCMOPTHbIX
cpeacTts

- OTkpbITbIn REST APIs Anst nonb3oBaTenbCKOM MHTErpauum

- 3aKOHYEHHOE NPUIIoXKeHME C BKIIOYEHMEM annapaTHoro gu3anHa

15 & XILINX.



Pacno3HaBaHne HomMmepHbIX 3HakoB (ANPR/LPR)

Bbicokast TOUHOCTb CKBO3HOro Al koHBenepa (To4yHocTb 98+% )
- ObpabaTblBaeT LWMPOKUIA CMEKTP CNOXHbBIX TUMOB HOMEPHbLIX 3HAKOB
- CNOXeHHbIE CMMBObI, CUMBOJ1bl, BPEMEHHbIE TabMNYKK

- Moppepxuneaet Stop-n-Go n CBoOoAHbLINM NOTOK, OAHOHANPaBEHHbIN
N OByHanpaBneHHbIW, HECKOMNbKO BUAOOB MONOC ABMKEHUS

- OTKpbITLIN APl Ang nHTerpauum ¢ ntobomn CTOPoOHHEN CUCTEMOW

- MapaHTns TOYHOCTK YPOoBHS obcnyxmneanust (SLA)

F 65022

DUBAI XN 2

BbicouyauLian TOYHOCTb PacNO3HaBaHUA
HOMepHbIX 3HaKoB B CLLIA n
UHaun(noarsepkaeHa sKcnepTamu OTpacau B
peanbHbIX CLeHapUAX)

16 & XILINX.




YMHag lNapkoBKa & YMHble BopoTa/wnaréaym,
yrnpaBneHue AoCTYynom

Pacno3HaBaHne HOMEepPHbIX 3HAaKOB Y
BOpOT J37JVF : Exit :: Duration : 25hr 53m 27s

e e (R - (G
5 o - - - - O B
- ABTOMaTM3NPOBaHHbLIN KOHTPOSb 4OCTYyrna I L

- KoHTponb nocetutenen
- KoHTponb onnartbl NnapkoBKku
3anonHAemMoCcTb MecCT

- ABTOMaTu3auma napkoBku asTomobunen /
rPYy30BUKOB

- OumndopoBKka 3anonHAEMOCTH

- Edge Al n obnayHas naHenb MOHUTOPUHra

Kntouesble 3aKasumKm:
[@)FlashParking [ MyGate USeDirect as

]

TICKET=CH slennrce; iy NePTUNE



KOHTpOnb CKOPOCTM C aBTOMaTU4YE€CKUM
pacno3HaBaHMeM HOMepHbIX 3HaKoB (ANPR)

- KoHTponb ckopocTn 6e3 pagapa
- Hegoporoe kpaeBoe pelieHne
- Knaccudmkauusa TpaHCnopTHbIX CpeacTs

- MuterpupoBaHHaga doyHkuma ANPR

KniouyeBble 3aKa34ynKu:

INNCRAIVI:  GOMPITEONE ()




Benchmarks — What Do They Really Mean?

https://lwww.xilinx.com/support/documentation/white papers/iwp529-som-benchmarks.pdf

Xilinx K26 Xilinx K26 g . e
ma B3136 DPU B4096 DPU Nvidia Jetson Nano Nvidia Jetson TX2
ge
No. Model u
Size ’ FPS cTh FPSh ( FPS (Th FPSh ( FPS ch FPSh ( FPS (Th Fpﬁh
Lat T ut Lat T ut Lat T ut Lat T t
Opﬁ:ﬁg:d (1) Dpti::;lz!!!dﬁ.ﬂ’ I:}p-tin"l!ig};] up:?n':?zeﬂ} Opﬁnfil;:ﬁl Dp:ﬁ:i?ze?l} Opi:?n:!i::ﬂ] Dp:ﬂ:ﬁzelr:ﬁ
1 {,’L':E”t'“” 299x299 19 19.1 30.3 30.4 11 13 24 32
2 WiEGE-19 224x224 17.9 17.9 17.4 17.4 10 12 23 29
Tiny Yolo W2 416x%415 88.2 92.6 148.0 161.3 48 44 107 112
4 ResMet-50 224w224 49 449.1 75.6 75.9 37 47 84 112
S5D
5 Mobilenet- 300x300 129.6 133.4 192.1 200.4 43 48 a2 109
W1
S5D
[ Reshet34 1200x1200 1.6 1.6 2.5 2.5 1 1 3 2
FPS/Watt
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30

25

20

15

10

Inception V4

VGG-19

mB3136

m B4096

Tiny Yolo V3

letson Nano

ResNet-50

Jetson TX2

SSD Mobilenet-vV1
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https://www.xilinx.com/support/documentation/white_papers/wp529-som-benchmarks.pdf

Benchmarking a Real-World Application - ALPR

K26

Price $129 $299 $250
Frames-per-second 81 231 33
Max streams ~1 2 3
(assuming 10 fps per stream)
$/streams $129 $150 $833
Max Power (SOM only) 10W? 15W? 15W?
Watts/stream 10 7.5 5

> Video S Image — ML L T = :
> Decode Pre-Processing (Detection) Recognition

Note 1: source https://developer.nvidia.com/deepstream-sdk

Note 2: Power numbers for Nvidia is primarily from data sheets and benchmarking and are for module only, Power reported is for K26 SOM only
Note 3: Advantage significantly higher when comparing TX2i (5700+) to K26 I-grade ($350)

21 & XILINX.


https://developer.nvidia.com/deepstream-sdk

KapTtbl Alveo Xilinx gna peanusauun VMSS
(cepBepHOro peweHud no
BUaeoaHanuTuke)

Aupera Implementation

XILINX
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Video Machine Learning Streaming Server (VMSS)

Regional Cloud

Internal + External
Memory (BRAM/URAM)

ML Processor

IDI]-DI[I-D[I

Decoder

output layer

input layer

Normal
Video
transcoding
process

To feed to .
the DNN hidden layer

engine

Integrated in-line model doesn’t need
to send the video stream out of the
video processing unit

Combination of different ML/DL
networks (e.g. LSTM + CNN)

Scaler

External Memory

(Optional)

Image —— 1

=P ML Classifier

Image
Detected
based on
policy

Only reports
get forwarded
to the CPU

Encoder

& XILINX.



Access Control and Suspicious Vehicle Detection Pipeline

(U30 + U50LV)

Machine Learning p Vehicle License LS?HSE
: P Plate ate .
Analysls Alveo U50LV Detection Detection Recognition Prg-in
SSD Model 5,521 fps/UsoLy ~ TBD fps/USOLV
570 fps/USOLV
480 frames (480x360)
s 480 f
FFMPEG/ 1080p30 rames .
ﬂ . (streamer :gg‘;'r (1920x1080 :Tld'lzlt Vldeo
TEE : Scaler .
16x 1080p30 Alveo U30 Processing
H.264/H.265 Video
Streams
Video Live :
- . , Graphic User VMS
Applications Streamin S «
PP g Interface Application

Module

Record license plate numbers of vehicles entered the FOV
Generate alert if an unidentified/unauthorized vehicle detected in the FOV

» Record videos of any unauthorized access events

& XILINX.



Edge Deployment

IP Camera supported: 720P, 1080P, 2K, 4K

3 ﬂl QI QI Video gateway + Edge Al e oS
A 4 x RTSP H.264/5 1080P@30fps Analytics
AWS, Azure,
Tencent...
Or private cloud

. 64 cannels

Ethernet Switch

Aupera lite VMS

(can also integrate with
4 3rd party VMS)

NVR /DVR

L

5 E 5 Client

Analog 1080P cameras




User Case — Smart T ransportation

= Railway track obstacles detection
= Crowd statistics

= Train carriage human detection



Solution Overview \\¢/Aupera

. Customer Data Management Application Software Layer
upera

lite VMS Personnel Inventory ERP Access control Operation

API
Aupera Al Applications (customer Al App compatible) User Interface O&M

Face Recognition Virtual Fence Break-in Safety Helmet/Vest WebUI Device Mgt

Mask Detection/ID Object Detection Crowd Statistics RESTful API Cluster Mgt

Aupera VMSS+AupXStream (Video Streaming + Al Processing Pipeline)

X86 Compatible Standalone heterogeneous platform

AupV205 Aup2601
Portable Smart Box 1RU server

PCle card-U30, US0 (1 FPGA device/box) (8 FPGA devices/server)

(2 FPGA devices/card) -

Xilinx MPSoC Based End to End Solution



Cnacub6o 3a BHUMaHue!

Komnanusa Avnet Silica:
v OcbmumanbHbIKn napTHep Xilinx
v KomnnekcHas noctaBKa 3NIeKTPOHHbIX KOMMOHEHTOB
v TexHn4YeckKkasi nogaepKka no BCem Bonpocam npuMeHeHus
npoaykuuu un MO Xilinx
OOpalwanTecs:
v Alexander.Vlasov@Avnet.eu

IN\VNET
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