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1080p Object Detection (SSD) @ 30 FPS < 10W, < 50 ms latency, <$50
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*architecture independent
**1 image forward
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Compute and Memory Requirements
for Inference
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*architecture independent
**1 image forward

*** batch =1
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Spectrum of Neural Networks
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[ Inference Memory [M Elements]
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*architecture independent
**1 image forward

*** batch =1
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_______________________________________________________________________________________________________________________________________|
Spectrum of Neural Networks

Inference (1 input)
GOPS
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L3 Cache silEPracesaal . Huge V?n?tlon in Compute and Memory Requirements,
T o e e o emees even within subgroups
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LSTM - Test Error vs Power(W)

Relative Energy Cost

Operation: Energy (pJ)
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'AI Compute Compared to CPUs and GPUs

High Batch (Latency Insensitive) Sub — 7ms Latency Sub — 2ms Latency
g GPU E E
i 2.5X I
E E vs. GPU E
: - f - f 8X
(@] (@] (@]
43X f 72X f vs. GPU
vs. CPU vs. CPU
ngh End CPU™ High-End GPU® Xilinx Solution : High-End CPU® High-End GPU® Xilinx Solution : High-End GPU® Xilinx Solution
>> 7

© Copyright 2019 Xilinx g Xl LI NX



Al
Enablement

VITIS Unified
Software Platform

Cloud to
Edge

* Available in November
« Standards, Open

* Free!

Heterogeneous
Computing
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'Development Platforms for ALL Developers

Al & Data
Scientists

Application ‘ N
Software \y
Developers
S
Linux / Yocto \

Hardware
Developers
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PYTORCH DNN
Compressmn

Video
CODEC
Database
Finance Vitis Vitis
Runtime Frontend
Models LINARO LINUX
EMU MATH.H
BLAS OPENAMP Q
TENSORFLOW

OPENCV

DOCKER

KUBERNETES



VITIS: Unified Software Platform

VITIS Al
Domain-Specific -m
d evelopm ent W Framework
environment TensorFlow

VITIS Video
ac_celer_ated TreirEsaei Partner
libraries
VITIS core analyzers debuggers

development kit

Vitis runtime

Target Platform — Embedded, Edge, On-Prem, Cloud
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Open-source, performance-optimized libraries offering out-of-the-box acceleration

Seamless deployment at the edge, on-premises or in the cloud
. Vision and Quantitative Data Analytics Data Data
GItHUb Image Finance and Database Compression Security
Library
Al

++

@ python

Math Linear Statistics DSP Data
Algebra Management

Benchmarks

e XILINX.



Static hardware

Fixed interfaces and acceleration components

— Custom SoC paradigm
End-user can deploy custom models trained for
specific use cases — classification, detection,
segmentation, etc.

- Supporting Python, C, C++ APIs
The perfect paradigm for Machine Vision, Retalil
Analytics, Smart Cities and other Smart Camera
applications

Ethernet

Heterogeneous
Processing
Subsystem

USB / UART /
DisplayPort

Static
Accelerators

Image
Sensor Video Pipeline

Interface

Concept credit: Parker Holloway
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Static hardware

>> 14

Fixed interfaces and acceleration components

— Custom SoC paradigm
End-user can deploy custom models trained for
specific use cases — classification, detection,
segmentation, etc.

- Supporting Python, C, C++ APIs
The perfect paradigm for Machine Vision, Retalil
Analytics, Smart Cities and other Smart Camera
applications

Ethernet

Heterogeneous
Processing

USB / UART / Subsystem
DisplayPort

Image
Sensor Video Pipeline
Interface

Concept credit: Parker Holloway
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Static hardware

Fixed interfaces and acceleration components
— Custom SoC paradigm

End-user can deploy custom models trained for
specific use cases — classification, detection,
segmentation, etc.

- Supporting Python, C, C++ APIs
The perfect paradigm for Machine Vision, Retalil
Analytics, Smart Cities and other Smart Camera
applications

Dynamic hardware

All of the above, plus:
Dynamic acceleration components

— Eg: customized pre/post processing
» RTL, IP, HLS OpenCL, C, C++

The perfect paradigm for advanced acceleration
models where user customization is desired

— Reconfigurable SoC paradigm

Ethernet

Heterogeneous
Processing
Subsystem

USB / UART /
DisplayPort CUEET

Acceleration
Pipeline
Image
Sensor Video Pipeline
Interface

Concept credit: Parker Holloway

XILINX.



Frameworks

Caffe

K Keras rﬁxnet O PyTorch + TensorFlow

Models

Xilinx Pre-optimized | Open Source | Custom

Vitis Al
Development Kit

Domain Specific
Architectures

Al Optimizer
Al Quantizer
Al Compiler
Xilinx Runtime library (XRT)

Al
Profiler

Platforms

>> 16

ZCU102

ZCU104

—— ; OB
\ (Us) awsmarketplace
C_J Alibaba Cloud
aliyun.com
Custom
Ultra96 Hardware Alveo Cloud

© Copyright 2019 Xilinx
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'vms Al Optimizer

SEMEOE Caffe K Keras O PyTorch
Xilinx Pre-optimized | Open Source | Custom
Multi-task
: _ Multi-Model
MOdels Classification Detection - LU =N LIRSV Multi-Stream
egmentation Perceptron
Vitis Al - AlQuantizer
Development Kit [ A Gompler
—————————————————————————————————————————————————————————————————————— Al
I ifi Profiler
Dom_am SpeCIfIC CNN DPU LSTM DPU MLP DPU
Architectures
= e , s
Platforms B T N e NIMBIX
s’& c— ﬁ}!{ﬁi‘é’ﬁ Cloud Microsoft Azure
Custom HUAWE
ZCU102 ZCU104 Ultra96 Hardware Alveo Cloud
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Network . ? p Training
Model Dataset
TensorFlow |

¥ :
Trained FP32 Model ;

v -’
Sensitivity Analysis

v

Coarse Pruning <

\

Al Optimizer — Finetune N
\/
Prune again? Y
¥N
Transform
I \ /
Pruned Model

1

To Quantizer
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'VITIS Al Quantizer

SEMEOE ‘ Caffe K Keras O PyTorch
Xilinx Pre-optimized | Open Source | Custom
Multi-task
: _ Multi-Model
MOdels Classification Detection - LU =N LIRSV Multi-Stream
egmentation Perceptron
Vitis Al - AQuantizer
Development Kit [ ACompler
—————————————————————————————————————————————————————————————————————— Al
I ifi Profiler
Dom_am SpeCIfIC CNN DPU LSTM DPU MLP DPU
Architectures
= e , s
Platforms B T N e NIMBIX
s’& c— ﬁ}!{ﬁi‘é’ﬁ Cloud Microsoft Azure
Custom HUAWE
ZCU102 ZCU104 Ultra96 Hardware Alveo Cloud
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From Optimizer or Framework . . . .
g Calibration Training

1 Data Dataset

FP32 Model
Quantize i

\/

INT8 model e
* | ".’_’.,

_ Test |

Al Quantizer — ¥

Accuracy
OK?

¥N
| Finetune
v

Deployable model <

1

To Compiler
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'vms Al Compiler

Frameworks | Caffe K Keras O PyTorch
Xilinx Pre-optimized | Open Source | Custom
Multi-task
_ : Multi-Model
Models Classification Detection D RNN Multi-Layer Multi-Stream

Segmentation Perceptron

Vitis Al

 wopimzer
o mouae
Development Kit (N ATCE i
O inummelbayoRn)

—————————————————————————————————————————————————————————————————————— Al

I ifi Profiler
Dom_aln Specific CNN DPU LSTM DPU MLP DPU
Architectures

T —wy ; ﬁ:&\\‘ ‘_ﬁ,-
Platforms W ”' ) o orepace  NIMBIX
W [)aibebacions 28 Microsoft Azure
Custom HUAWE! ]
ZCU102 ZCU104 Ultra96 Hardware Alveo Cloud
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From Al Quantizer

v

INT8 Model
v

Model parser

\

Compile
and
Schedule .dcf

Al Compiler — Operators

N A N 4

INT8 DPU
Weights Microcode

DePhEJ Compiled Model
To SDK
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'VITIS Core Development Kit

o wopmmer
Vitis A o mQuamer
Development Kit (A CorpiER

o ioRumelbayoRn
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OEM PL / Kernel Compilation From VITIS Al Compiler

- » e S N S S
N e N e _ _— - -~ o
Vivado ey B ’*_ u _
(create base design with DPU DPU fO cvV Acceleration C/C++ or Community
configuration) elf xropen Libraries Python API Python Libraries
.xsa .bit 1 XRT components L - 4 N S e \\,,%%W 7/ S — J///// - s

Petalinux (Yocto)

Build kernel and rootfs

b131.elf
zyngmp_fsbl.elf
u-boot.elf,
pmufw.elf,
linux.bif
system.bit

Petalinux-package

image.ub, boot.bin

N\

Linux Inference Application (Makefile)

sardisk
Liitra
:
sy

Concept: Clayton Cameron
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OEM PL / Kernel Compilation From VITIS Al Compiler
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Build kernel and rootfs

b131.elf
zyngmp_fsbl.elf
u-boot.elf,
pmufw.elf,
linux.bif

system.bit & \ 4 \ 4 \ 4 v
Python Inference Script

image.ub, boot.bin

N\

sardisk
Liitra
:
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Concept: Clayton Cameron
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OEM PL / Kernel Compilation From VITIS Al Compiler

« N « N N ™ e
Vivado e T T — — 7,,,' —
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Petalinux (Yocto)

Build kernel and rootfs

b131.elf
zyngmp_fsbl.elf
u-boot.elf,
pmufw.elf,
linux.bif

system.bit & \ 4 \ 4 \ 4 v
Python Inference Script

image.ub, boot.bin

=

Concept: Clayton Cameron
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OEM PL / Kernel Compilation
Flow

Vivado
(create base design with DPU
configuration)

.xsa .bit 1 XRT components

v

Petalinux (Yocto)

Build kernel and rootfs

b131.elf
zyngmp_fsbl.elf
u-boot.elf,
pmufw.elf,
linux.bif
system.bit

Petalinux-package

image.ub, boot.bin
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From VITIS Al Compiler
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Acceleration
Libraries
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Python Inference Script
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Community
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'VITIS Al Profiler

SEMEOE Caffe K Keras O PyTorch
Xilinx Pre-optimized | Open Source | Custom
Multi-task
_ : Multi-Model
Models Classification Detection - R RNN Multi-Layer Multi-Stream
egmentation Perceptron

Vitis Al
Development Kit

Domain Specific

Architectures
= v
- X o B e o
Platforms ' '.;\‘ marketplace NIM3IX
é"é C—) ﬁ!{ﬁacgﬁ Cloud Microsoft Azure
Custom HUAWEI
ZCU102 ZCU104 Ultra96 Hardware Alveo Cloud
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Enables Visual Profiling
DPU inference time per layer
CPU inference time per kernel

Line-of-sight to Inference Efficiency Bottlenecks

VITIS enables hardware acceleration of custom layers, OpenCV, pre-processing and post-
processing functions

e XILINX.



Enables Visual Profiling
DPU inference time per layer
CPU inference time per kernel

Line-of-sight to Inference Efficiency Bottlenecks

VITIS enables hardware acceleration of custom layers, OpenCV, pre-processing and post-
processing functions
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Enables Visual Profiling
DPU inference time per layer
CPU inference time per kernel

Line-of-sight to Inference Efficiency Bottlenecks

VITIS enables hardware acceleration of custom layers, OpenCV, pre-processing and post-
processing functions
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Mult-task | Multi-model | Graph Partitioning

Enables Visual Profiling
DPU inference time per layer I
CPU inference time per kernel | . |

Line-of-sight to Inference Efficiency Bottlenecks

VITIS enables hardware acceleration of custom layers, OpenCV, pre-processing and post-
processing functions

e XILINX.



'VITIS Enables “Whole Application Acceleration”

Running in CPU 6 FPS
g —

In Al Engine

Al acceleration 30 FPS
in Al Engine
' — v,
In Programmable Logic

Acceleration in 40 FPS
Programmable Logic
< — J
Vitis Dataflow > 80 FPS
Pipelining -
< — y

>> 33
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Solar-powered 10T Al Camera
...oay What? E

Kutleng Engineering Technologies
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In the last decade 8,889 African Rhinos have been lost to poaching
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In the last decade 8,889 African Rhinos have been lost to poaching

African rhinos poached 2006 - 2018
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'Kutleng Engineering Technologies - SmartCAM
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'Kutleng Engineering Technologies - SmartCAM
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Apache MXNet
TensorFlow

PyTorch

a
Amazon s

Train and tune the model Choose target SageMaker Neo You can then deploy your

using Amazon SageMaker hardware platform SageMaker Neo will optimize models on the cloud
the trained model for the or at the edge
target hardware platform

XGBoost

Build a ML model with the
framework of your choice

XILINX &

ZYNQ.

UltraScale+™

CNN AWS loT
e DPU Greengrass

XILINX.



Apache MXNet

TensorFlow

PyTorch

XGBoost

Build a ML model with the
framework of your choice

Train and tune the model
using Amazon SageMaker

Amazon
Choose target SageMaker Neo
hardware platform SageMaker Neo will optimize
the trained model for the
target hardware platform

XILINX &

ZYNQ.

UltraScale+™

You can then deploy your
maodels on the cloud
or at the edge

CNN AWS loT
DPU Greengrass

XILINX.



So What About the Hardware?

Xilinx Smart Camera Hardware Solutions

e
A
"
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CNN DPU Overlay IP

Instruction Set

Tensor based instructions
Up to 268,435,456 MACs/instruction

Hardware Architecture

Multi-dimension parallelism
Configurable and extensible
Highly optimized micro-architecture

— Smart instruction merging and splitting

— On-chip memory pool with high internal bandwidth ]
— Intelligent DMA engine optimized for CNN patterns SIGNALS

Simple C/C++/Python API

a3 © Copyright 2019 Xilinx :‘ Xl LINX
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Categories

Random
Forest

Speciality

Generic
Throughput opt
Throughput opt
Latency opt

Low-bit mix (2/8 bit)
Generic

DeepSpeech?2

DeepSpeech?2

Generic

Acceleration

PL/DSP

Al Engine / PL
PL/DSP
Al Engine / PL
PL/DSP

Devices

Zynd-7000, Zyng-MPSoC
Alveo U200, U250

Alveo U50, U280

Alveo U50, U280

Alveo U250

VCK5000, VCK190
Alveo U200

VCK5000

Alveo

XILINX.



New Scalable Platforms for Smart Cities, Retall

New Product Options for Smart City, Retail applications,
based on the XCZU4EV-1SFVC784l
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UltraScale+ | UltraScale+ | UltraScale+ j UltraScale+
FPGA Fabric] FPGA Fabricj FPGA Fabric § FPGA Fabric

Scalable Software, ,
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Zyng® UltraScale+™ MPSoCs: EV Block Diagram

Processing System
plicaﬁm Processing Unit
NEON™ |

Floating Point Unit ‘

32164 bit

Platform Configuration and System

Management Unit Functions [UsB20 |
hiannel DMA UART |

p—

: age/Temp mers | Quad SPINOR |
Functional K ) I L W |

TrustZone ; SD/ieMMC |

Programmable Logic

System Monitor

‘ Storage & Signal Processing
| Block RAM General-Purpose /O High-Speed Connectivity

UliraRAM High-Performance HP O GTH

DSP High-Density HD /O PCle Gen3
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Multi-resolution multi- Zyng® UltraScale+™ MPSoCs: EV Devices
stream encoding

Application Processor Core - M= ; APCore™ up to 1.
Processor Unit Memary w/ECC L1 Cache 32KB 1/ D e, L2 e 1MB, on-chip Me
AI A Ilan CES = Real-Time Processor Core Dual-core
p p % Processor Unit Memaory w/ECC ; , e
Graphic & Video Graphics Processing Unit i up to 66TM
M u |ti S en S O r C am eraS | Acceleration Memory L2 Cache 64KB

Dynamic Memory Interface x32/x64: DDR4, LPDDR4, DDR3, DDR3L, LFDDR3 with ECC
External Memory —— _
Static Memory Interfaces
. High-Speed Connectivity & ; 3. 5 Port, 4x Tri-mode Gigabit Ethernet
Connectivity - - .. " A nE A ~ c 29k O
General Connectivity ) ) N 2.0B, 2x12C, 2x SPI, 4x 32b GPIO

Power Management [ Battery Powe
Integrated Block - R o
" Security

C il 5, and
S m art Retal I Functionality AMS - System Monitor " o

PS to PL Interface

Processing System

Smart City

oltage Monitor
Ports
System Logic Cells (K)

Smart Advertising Fonctonaity B
& s (K)
4k@60 Encode

Max. Distributed RAM (Mb)
Memory Total Block RAM (Mb)
UltraRAM {Mb)
Any sensor interface:
MIPI, SLVS, SLVS-EC,
USB, HDMI, DP, LVDS,

Clacking Clock Management Tiles (CMTs)

Video Codec U.r.1| ] :- _ Integrated

PCl Express® Gen 3x16

integratad P 150G Interlaken Video Compression
100G Ethernet MAC/PCS w/RS-FEC -
AMS - System Monitor

- GTH 16.3Ghb/s Transceivers 1 16
TSN R GTY 32.75Gb/s Tra ors -

Speed Grades .
Industrial

Programmable Logic [PL]

XILINX.



Common CPU and
Infrastructure scales from
GOPs to TOPs

Dual and Quad Core
Options

Metadata + JPEG
forwarding for bandwidth
limited networks

High-Bandwidth, High-
Resolution Machine Vision

Any sensor interface: MIPI,
SLVS, SLVS-EC, USB,
HDMI, DP, LVDS, TSN

Zyng® UltraScale+™ MPSoCs: EG Devices

Application
Processor Unit
Real-Time
[:% Processor Unit
4 Graphic & Video
# Acceleration

oo External Memory

Connectivity

Process

Integrated Block
Functionality

PS to PL Interface

Programmable
Functionality
Memory

Clocking

Integrated IP

Programmable Logic [PL)

Transceivers

Speed Grades

. T o 1o
Device Name'*! ZU2EG

Processor Core

Memory w/ECC
Processor Core

Memory w/ECC

Graphics Processing Unit
Memory

Dynamic Memory Interface
Static Memory Interfaces
High-Speed Connectivity
General Connectivity
Power Management
Security

AMS - System Monitor

System Logic Cells (K}
CLB Flip-Flops (K)
CLB LUTS (K)
Max. Distributed RAM (Mb)
Total Block RAM (Mb)
UltraRAM (Mb)
Clock Management Tiles (CMTs)
DSP Slices
PCl Express® Gen 3x16
150G Interlaken
100G Ethernet MAC/PCS w/RS-FEC
AMS - System Monitor
GTH 16.3Gb/s Transc J
GTY 32.75Gb/s Transc

ZU3EG ZU4EG ZUSEG G ZUTEG

ZU9EG

Dual-core ARM Cortex-R5 MPCore™ up to 60

L1 Cache 32KB | / D per core, Tightly Coupled Memory 128KB per core
Mali™-400 MP2 up to 667MHz

L2 Cache B4KB

%x32/%64: DDR4, LPDDR4, DDR3, DDR3L, LPDDR3 with ECC

NAND, 2x Quad-5PI

PCle® Gen2 x4, 2x USB3.0, SATA 3.1, DisplayPort, 4x Tri-mode Gigabit Ethernet
AN 2.0B, 2x12C, 2

2xUSB 2.0, 2x SD/SDIO, 2x UART,

Full / Low / PL / Battery Power Domains
RSA, AES, and SHA

504
461
230
6.

2
11.0

Performance scaling by more than one order

600
548
274
8.8

32.1

of magnitude

with no architecture changes!

= W

)
A=)

.~

« 5SP1, 4x 32b GPID

ZU11EG ZU15EG ZU17EG ZU19EG
Quad-core ARM® Cortex™-A53 MPCore™ up to 1.5GHz
L1 Cache 32KB | / D per core, L2 Cache 1MB, on-chip Memory 256KB

XILINX.



Peak INT8 OPS*

T

ZT014S8/Z7015

* With heterogenous DPUs
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'Acceleration on Hardware — VGG-SSD

Webinar Insert
Video Here |
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Pruning Speedup on Hardware (2xDPU-4096@Zu9)
SSD+VGG 4 classes detection — Xilinx Smart City Dataset

200 150
180 100
103
160
. 71 50
< 140
= 0
o
7
c
fe)
©
)
o
@)

baseline 1 2 3 4 5 6 7 8 9 10 11

Axis Title

mm Operations(G) =mmAP (%) fps
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Recent DPU Performance Improvements

200 +225%

FPS

150

100

50

0]

& S & & L Q & o° o
o N S i N &7 D7 o <<>°<’9
& & S Q s & A/ s Q)
3~ ’ 2o 3 % év S/ Q
9 S & ) S v N
o ] NS V@ QS’ ?’0 A 7

24 Q7 &

S S >7 )
& S 0\\ %Q/
Q *0\ Q<5<’<\

®DPU_v2.0 mDPU v3.0
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[ Networks J

[ classification |

Vgg, Resnet,
Inception, Moblienet

[ Detection

Light head rcnn,
SSD,YolLov2,YolLov3

[ Segmentation |

Enet, Segnet, Esonet,
FPN, DeeplabV3+

| Pose Estimation |
Openpose,
Coordinates regression

Open for all users

Leveraging mainstream frameworks and
networks

Deployable and re-trainable

Framework

M“N i m

Pytorch

/ Pruning result

| Modelinfo |

Backbone, Input size, Flops

Parameters, Train set,
validation set, Platform

Float acc, fixed acc, Test

Kcodes, video demo, . j

Application

Pedestrian

Video Analytics

ADAS/AD

Face detection

Landmark Localization
Face recognition

Face attributes recognition
Pedestrian Detection
Pose Estimation

Person Re-identification
Object detection

Pedestrian Attributes Recognition

Car Attributes Recognition
Car Logo Detection

Car Logo Recognition
License Plate Detection
License Plate Recognition
Object Detection

3D Car Detection

Lane Detection

Traffic Sign Detection
Semantic Segmentation

Drivable Space Detection

XILINX.
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Multi-task

Multi-model
Multi-framework

Cascaded inference

One or more DPU instances
Custom layer types

Graph segmentation

One bitstream supports many CNNs

27 XILINX.
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482 lines (481 sloc) 16.7 KB

¢ | B | Raw | Blame | History [J

CIFAR-10 image classification with TensorFlow
Part 1 - Training and evaluation

This Jupyter NoteBook will explain how to build a miniVGGNet CNN for classifying the CIFAR-10 dataset using the
TensorFlow layers API, then how to train and evaluate it. The complete python code (cifar10_train.py and miniVGGHet.py)

can be found in this GitHub repo.

The MiniVGGNet CNN was developed by Adrian Rosebrock and looks like this:

First, we import the necessary Python pi

import oa

import sys

import shutil
import numpy as np

import tensorflow as tf

Now we create some directories for tf
already exist, we delete them and recres

SCRIDT_DIR = cs.getcwd()

INFER_GRAPH = 'inference_ graph.f
CHEPT FIL] ! at model . ckptt
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Freeze the Floating-Point Model

Now that we have saved the trained parameters of our network as a checkpoint and graph, we need to 'freeze’ it by
converting all the variables into constants and stripping out the training nodes to leave just the nodes that we need for
deployment.

Luckily, TensorFlow provides a script called "freeze_graph.py' which will do this for us..

IIl:':eeze_g:aph ——input_graph=./chkpts/training_graph.pb \
——input checkpoint=_/chkpta/float model.ckpt \
——input_binary ue
——output_graph= eeze/frozen_graph.pb \
——output_node_names=dense_1/Biaskdd

Quantize the floating-point model

This is the first step that involves the Xilinx™ DNNDK toolkit. We will now quantize the floating point model by running
DECENT_G.

The quantization process has a calibration phase which requi PR i ly 1000 i
that is compatible with openCV.

This section of python code will fetch the MNIST dataset as numpy arrays and the
{10k arrays) into 10k .png image files and write them into a separate folder.

It will also create a text file in that same folder which lists the images - this is also required for calibration.
</b>

files in a format

t the test dataset

import oa

import shutil
import numpy as np
import cv2

from keras.dataseta import mnist

SCRIPT DIR = os.getcwd()
CALIB DIR = os.path_join{SCRIFT DIR, 'calib dir')
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Deep Learning with custom GoogleMet and ResMet in
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Slide credit: Clayton Cameron

Description

Train, quantize, and prune custom CHMs with the
CIFAR1(D dataset using Caffe and the Xilink® DNNDEK
tools.

Train, quantize, and prune a modified AlexMNet CHN with
the Kaggle Cats vs Dogs dataset using Caffe and the
Xilinx DNMDK tools.

Train, quantize, and compile 550 using PASCAL VO
2007/2012 datasets with the Caffe framework and
DMMDK tools, then deploy on a Xilink ZCU102 target
board.

Build a custam system that utilizes the Xilink Deep
Learning Processar [DPU) IP to accelerate machine
learning algarithms,

Use the Yolov3 example, which converts the Darknet
model to Caffe model and uses the DNNDK tool chain
for quantization, compilation, and deployment on the
FPGA,

Learn the DMMDE v3.0 TensorFlow design process for
creating a compiled ".elf” file that is ready for
deployment on the Xilinx® DPU accelerator from a
simple netwark model built using Python. This tutorial
uses the MNIST test dataset.

Learn the DMMDEK v3.0 TensorFlow design process for
creating a compiled ".elf” file that is ready for
deployment on the Xilinx® DPU accelerator from a
simple netwark model built using Python. This tutorial
uses the CIFAR-10 test dataset.

Freeze a Keras model by generating a binary protobuf
(.ph] file,

Quantize in fixed point some custom CMNs and deploy
them on the Xilinx ZCUN02 board, using Keras and the
Xilinx DNMNDK 3.0 tool chain based on TensorFlow (TF).
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Onsemi AP1302

MIPI Image Signal Processor
13MP@30, 1080p@120
HDR, Clarity+, Bayer, JPEG, YUV,
Gamma, Face Detection

Onsemi AR1335 13MP

1/3” Progressive Scan
4208x3120, 30fps

eMMC

microSD

HTTP, RTSP,
TCP/IP, UDP

USB 2.0

DisplayPort
Output

Debug UART

H.265/H.265/
MJIPEG

Audio Codec
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SILICON ARCHITECTURE

Proven success and experience across a broad cross-section of mission-critical
Industries and applications
Industrial, Medical, Automotive, A&D

15+ Year Product Lifecycle

FuSa certified hardware and software design tools: IEC61508, IEC62061,
IEC13849, 15026262, DO-254, DO178b

Certified methodologies and IPs for critical safety applications

Leader in SEU and radiation effects

Complete suite of solutions for security and functional safety

SoC product portfolio, “ground up” safety and security features:
Heterogeneous processing, lock-step, secure boot with authentication and encryption, isolated power

islands, ECC for all critical memories, triple-redundant configuration security controller, internal voltage
temperature monitoring, SEU monitoring and correction......
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EUROPE

$99 USD

Learn more about VITIS at XDF2019

Evaluate Al inference deployment and test-drive Xilinx pre-optimized models:

Visit our booth at SPS Nuremberg, November 26-28, 2019
Participate in our forthcoming Image Signal Processing Pipeline Webinar

ClICk t{o Stay informed about V|T|S Be the first to know when Vitis software is available

for download

Stay Informed

Contact your local Xilinx sales team for details of new ZU4EV domain-specific
variants for Smart City and Retail apps
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http://www.xilinx.com/XDF2019
https://www.xilinx.com/products/design-tools/ai-inference/ai-developer-hub.html#edge
https://www.xilinx.com/products/design-tools/vitis.html
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