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Moore's law stagnated
Performance can not be simply improved

j Utilize

CPU

Driven by tech
improvements,
Focused on
architecture
universality
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GPU &
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The amount of data accumulate quickly
Computing capabilities is insufficient

We require new system-level platform to
host Al algorithms and applications

n
3
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Driven by
applications,
Focused on
comprehensive
performance
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Forward-Looking Camera

Driver Monitor Camera

Surround-View Camera Left

e §< Telecom Deploys Xilinx
FPGAs for Al Acceleration

Radar

ind-View

'ra Right Long-Range

LIDAR

Surround-View
Camera Front

Short-Range
Radar
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E£IKETMELERE (Fabless)
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Models

Software Stack

FPGAIP

Platforms

LR R BRI R

Xilinx Al Development

Edge/Embedded Cloud/DC

20+ pruned / customized / basic models

DNNDK Pruning

DNNDK Quantizer DNNDK Quantizer

DNNDK Compiler xfDNN Compiler

DNNDK Runtime xfDNN Runtime

DNNDK DPU

SIS ¥ NIMBIX

[ &

ZCU102 ZCU104  Ultra96 " () Alibaba Cloud )
Xilinx U200, U250, U280 . HUAWVE!
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> a repository to share algorithm models

> aiming at serving as foundation for Al platform in Xilinx

> incorporate the most popular and valuable 80+ neural networks

> public version model zoo: 29 neural networks

Rich information
| Applications ]

Networks | i

| classification |

Vgg, Resnet, !
Inception, Moblienet A y

/\__/ \

[ Detection |
Light head rcnn,
SSD,YolLov2,YolLov3

[ Segmentation |

Enet, Segnet, Esonet,
FPN, DeeplabV3+

Backbone, Input size, Flops

Parameters, Train set,
validation set, Platform

[ Pose Estimation |

Openpase

Qoordinates regression

Float acc, fixed acc, Test

28 38

\codes, video demo, . / .

[ Pruning result ]

DPU Input

/ Model info Networ k Backbone deployment Size OPs Parameters

Yolov2(modified) yolov2

support 448°448 346G 50.7TM
lov2(modified  yolov2 support 448°448 14.62G 19.7TM
uned 57%)

lov2(modified  yolov2 support 448°448 11.56G 14.2M
runed 66%)

lov2(modified  yolov2 support 448448 9.86G 13.18M
uned 71%)

lov2(modified  yolov2 support 448'448 T7.82G 9.63M

runed 77%)

© Copyright 2019 Xilinx

Rich applications and scenarios

Face detection
Landmark Localization
Face
Face recognition
Face attributes recognition
Pedestrian Detection
Pedestrian Pose Estimation
Person Re-identification
Object detection
Pedestrian Attributes Recognition

Car Attributes Recognition

Video

. Car Logo Detection
Analytics

Car Logo Recognition
License Plate Detection
License Plate Recognition
Object Detection
3D Car Detection
ADAS/AD Lane Detection
Traffic Sign Detection
Semantic Segmentation

Drivable Space Detection



Peak

Perf

INT8

(OPS

68T F——————— ZU15

55T |—— "~~~ TS TS T T e e e e e e ZU11

R B zu9

35T }f----———————-—-———————— e~~~ ZU7

29T |- ZU6 ) )

28T [~ Z7100 DPU Configuration

24T zus
High DSP Usage Low DSP Usage

———————————————————————————————————————————— Z7045

1.7T i i

o 27035-————— ZU4 Arch | LUT Register | BRAM | DSP | Arch LUT Register | BRAM DSP
B512 | 20177 | 31782 69.5 98 B512 | 20759 | 33572 69.5 66

12T oo e ZU3 BSOO | 20617 | 35065 87 142 | B800 | 21050 | 33752 87 102

700G - — - 27030 B1024 | 27377 | 46241 1015 | 194 | B1024 | 29155 | 49823 1015 | 130

576GH——————————————— ZU2 B1152 | 28698 | 46906 1175 | 194 | B1152 | 30043 | 49588 1175 | 146

230G} - ——— 77020 B1600 | 30877 | 56267 123 282 | B1600 | 33130 | 60739 123 202
B2304 | 34379 | 67481 1615 | 386 | B2304 | 37055 | 72850 1615 | 290

MG~~~ Z70148/Z7015 B3136 | 38555 | 79867 | 2035 | s06 | B3136 | 41714 | 86132 2035 | 394

102G | ~—-———-——————~ Z70128 B4096 | 40865 | 92630 | 2495 | 642 | B4096 | 44583 | 99791 2495 | 514

56G |- —————————~ Z7010

* B256/288/512/3136 work in progress
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Face Det/Recognition

> Object Detection
>> \ehicle, Pedestrian, Cyclist

> Pedestrian Attributes Recognition
>> 5 binary attributes: gender, hat, backpack, hardback, other bag
>> 2 multi-class attributes: upper body color, lower body color

> Car Attributes Recognition
>> Type, Color

> Car Logo Detection

> Car Make Recognition

> License Plate Detection

> License Plate Recognition

> Tracking

>> Single Object Tracking : S
.» Multi Object Tracking Pedestrian Attributes Recogpnition Car Attributes Recognition

© Copyright 2019 Xilinx 8 XI I_INX
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License Plate Detection License Plate Recognition Tracking
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> Pedestrian Detection

> Pose Estimation

>> Joints: head, neck, shoulder,
elbow, wrist, hip, knee, ankle

> Person Re-identification

P

erson Re-identification

— LSBT

© Copyright 2019 Xilinx

Pose Estimation
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> Deep learning can facilitate clinicians and radiologists in diagnosis and
treatment planning. Varieties of

>> Modalities: x-ray, CT, PET, MRI, fMRI, ultrasound, microscopy ...

>> Target organs/tissues: brain, lung, liver, skin, breast, prostate, hear ...

>> Tasks:
— Classification: Image/exam classification, object or lesion classification
— Detection: organ, region and landmark localization, object or lesion detection
— Segmentation: organ and substructure segmentation, lesion segmentation

Results of Faster R-CNN in Guide-wire Detection Results of U-Net in Cell Segmentation

© Copyright 2019 Xilinx g XI I_INX
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215 = it b a sy Sy FPGA as a Service (FaaS)
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FTensorFlow CERSA)  ZFFmpec

Machine H.265 Database Gno
Iea mlng Hgl-h!fnyyg analytlcs OpenCV
SDAccel”™ SDSoC™

Environment Environmen 1
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The Road Ahead —_—

Building the
Adaptable | ?ﬂtelligent World
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