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Our Customers are Innovators in...
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Xilinx Alveo cards and Vitis overview



Xilinx Alveo Product Lineup

ALVEO. U200
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UltraScale+ Architecture
1,182k LUTs

Dual slot, FH3/4L

64GB DDR, 77GB/sec
PCle Gen3

2x QSFP 28 (100GbE)

< 225W

ALVEO. U250
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UltraScale+ Architecture
1,728k LUTs

Dual slot, FH3/4L

64GB DDR, 77GB/sec
PCle Gen3

2x QSFP 28 (100GbE)

< 225W

ALVEO. U280
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UltraScale+ Architecture

1,304k LUTs

Dual slot, FH3/4L

8GB HBM2, 460GB/sec
PCle Gen3, Gen4, CCIX

2x QSFP 28 (100GbE)

< 225W

ALVEO. U50

|
UltraScale+ Architecture
872k LUTs
Single slot, HHHL
8GB HBM2, 460GB/sec

PCle Gen3, Gen4, CCIX

1x QSFP 28 (100GbE)

< 7/5W

ALVEO. U25
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UltraScale+ Architecture
520k LUTs

Single slot, HHHL

6GB DDR4

2x PCle Gen3x8

2x SFP28 (2x10/25GbE)

< 75W
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Vitis Al: Unified Al Inference Solution Stack

User Applications
and Demo Zoo

Al Optimizer > Support both edge and cloud
Al Profiler

Vitis Al Al Quantizer > Support Al model zoo
Development Kit Al Library

> Several releases before this
Vitis Al release

Al Compiler

Vitis Runtime

Deep Learning
Processing Unit (DPU)

CNN-AIE LSTM-AIE
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Xilinx Video Survelllance Solutions
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Alveo U350 Accelerator Cards — Adding Al at the Edge

P Cameras
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» Add intelligence and connectivity to multiple “dumb” cameras
» Capable of supporting multi-channel Al analytics

» Minimize latency and bandwidth requirements

& XILINX.
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' Smart World Solution Target Market

Edge/Gateway/Cloud

Intermal + External
Memory (BRAMURAM)

Smart Retalil

ML Processor
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input layer
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hidden layer

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

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

Smart Hospital

© Copyright 2020 Xilinx 8 XI I_INX
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VMSS - Video Machine Learning Streaming Server



What is VMSS? \
» VMSS stands for “Video Machine Learning \

Streaming Server” b g

» A software application designed to function as a
‘'server’ process to provide video analytic services
to multiple video streams and efficiently utilize
multiple FPGA resources on a server system
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VMSS server process
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Deployments of VMSS - Single Server

Host System *

(Ubuntu 16.04) gocker

RTSP

\‘,.. . VMSS server I
- process Database

ML Inference
Decode / resize

0.

& XILINX.
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Deployments of VMSS - Two Systems

Host System Host System *
(Linux) (Ubuntu 16.04) gocker

RTSP

A
A

4ot

VMSS server
process

J.
.
v

4 Database

ML Inference

-

Decode / resize

& XILINX.
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Deployments of VMSS - Three Systems

Host System Host System Host System
(Linux) (Ubuntu 16.04) (Ubuntu 16.04)

%. _ RTsP

docker

VMSS server .
process g Database

ML Inference

-

Decode / resize
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VMSS Dataflow Model

Detect

s
FPGA Accelerated

N x
1080p30 Video G, Alveo U200 . Alveo U250
Streams -

- |

i Vid :
WC N De:::oedoer Scaler Object Classification
4

(Frame Selection)

Primary
Scaler

Gstreamer/
FFMPEG

Video Ingestion (VMSS)

ML Job
Management

10U
Tracking

ML Server (VMSS)

Host CPU

© Copyright 2020 Xilinx
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' Amber Alert Application

AMBER mF’EjF[iT
NE LIC MDLiZ42 ”=

UHT 935

> Typically identifies a suspects vehicle information
>> Make/Model
>> Color
>> License Plate

Classifier
W ELE))

Classifier Silver
(Color)

OCR Pipe  [ils
(Lic)

& XILINX.
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Access Control and Suspicious Vehicle Detection Pipeline

(U30 + U50LV)

Machine Learning p Vehicle License LS?HSE
: P Plate ate
AnalySIS Alveo US0LV R Detection Recognition
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 :
i H ; Graphic User VMS
Applications Streamin S «
PP g Interface Application

Module

© Copyright 2020 Xilinx

Record license plate numbers of vehicles entered the FOV

» Record videos of any unauthorized access events

Plug-in

Generate alert if an unidentified/unauthorized vehicle detected in the FOV

& XILINX.



Face mask detection

& XILINX.
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Face & Facemask Detection and Face Recognition Pipeline
(U30 + US0LV)

2x facesfframe With facemask

Facemask
Detection Mo

-
=

Detection

% DenseBox, 1125 fps/US0LY 10,000+ fps/US0OLY
i i =]
Machine Learning g —
Analysis Il Lanomark rmalzer Face Database
P ign, Crop B y
Alveo U5S0LV E Detection and Scale Recognition Plug-in
S| 12,917 fps/USOLV ResNet-20
= 1,943 fps/USOLY
16x .
FFMFPEG/ 1080p30 480 frames )
ﬂ — Gs[rﬂarr;:r H.264/ (1920x1080 Image Video
Scaler .
TEE
16x 1080p30 Alveo U30 Processing
H.264/H.265 Video
Streams
Video Live
1 : , Graphic User VMS
Applications Streaming P

Module

Interface

© Copyright 2020 Xilinx

Applica

tion

In the events of not wearing facemask

System can infer age and gender

Recognize face and match to a face database

Monitor whether facemask is worn, and generate alert for no facemask events

& XILINX.



Why Xilinx for Your Vision Application?

Industry-Leading O N LY XI L I NX

Al Latency &
Performance

Complete Eco- N

. System Solutions
Adaptability and - Silicon
Future-proofing - IP
- Tools
- Partners

& XILINX.
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Adaptable.
Intelligent.

22 XILINX




