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B wows/nce 8K Telecom Deploys Xilinx
\ 3 FPGAs for Al Acceleration
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ilinx adoption
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ST HEFaNAZRES

Moore's law stagnated
Performance can not be simply improved

The amount of data accumulate quickly
Computing capabilities is insufficient

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

} Utilize

Driven by tech Driven

improvements, application
Focused on Focused on
architecture comprehensive
universality performance
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Kernel

Lot
Parallelizing m

GPU Implementation

unload

SNEE2

For (i=0, i< num;++1i)

{

[A classification process();

B hashing process();

© encryption process();

}

N
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Xilinx Al Development

Edge/Embedded Cloud/DC

Models

60+ pruned / customized / basic models

Deephi Pruning

Deephi Quantizer Deephi Quantizer
Deephi Compiler SDSoC  SDAccel xfDNN Compiler
Deephi Runtime xfDNN Runtime

Deephi DPU Deephi LSTM
¥ W LR . N

:: == b 2 ' . “)'f! T . ".- »1:_' = oy 3 iy ] ‘\. \J' NI' ‘al)(
E S( placo
Platforms Z7020 Board Z7020 SOM  ZU2/3 SOM ZU2/3 Card
Fe R sg

c ) Alibaba Cloud
RISTOTLE 3 Alibaba \
m Xilinx U200, U250, U280 HUAWE!
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Software Stack
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HxEHEEES (Zoo)

69 Models in the zoo,

in which 34 models
are already deployed.

Backbone DPU Training Val Set Eva Norm | Eva Norm
Deployment Set Float Fixed

Resnet50 v1  Resnet 224*224 7.7G 25.6M ImageNet ImageNet 0.7483 0.7338
Inception_v3  Inception No 299*299 11.43G 23.8M ImageNet ImageNet 0.7401 0.7347
SSD VGG16 No 300*300 62.77G 26.3M Voc07+12 Voc07 77.19%

RefineDet VGG-16 Support 480*360 123.9G 29.6M Coco2014 Coco2014 70.14%

Densebox Yes 320*320 492M Private Private 97.92% 97.50%
Yolo_v3 Yolo Yes 512*288 53.7G 61.8M Cityscape Cityscape 53.7% 53.1%

« DPU deployment
- Yes: the model is successfully deployed on DPU.
- Support: the model is supported but not deployed. Similar model structure is deployed and test successfully.
- No: the model is not supported by DPU right now mainly due to some special operations or layers.
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DNNDK - REHEZEMEBHFLEY

> DECENT

> FIt32 to Int8 quantization with one line command

. DNNC DNNDK

> Automatic layer fusion to avoid frequently data read DECENT N2Cube
and write
> Runtime N2Cube DNNC DSight

>> Various APls to facilitate specific application

> Profiler Dsight

Customer Platform (Board, OS)

>>  Powerful tool as failure analysis and optimization

P ERE LY BKMERTS
oT SEMINAR

XILINX Il © Copyright 2019 Xilinx



Xilinx Al SDK

» Xilinx Al SDK to enable low touch engagements for customers
» Encourage top customers to use SDK to build applications and solutions
» Only use generic SDK release to support low priority customers

__________________________________________________________________________________

N Xlllnx AI SDK Xilinx Al Suite
Libraries and reference solutions
Algorithm Model Zoo

DNNDK

BSP for boards

.’
| Cross-compiling tools

\ DPU and accelerating IPs

__________________________________________________________________________________

ZRXEBT W x M w1 & , "
) XILIN?IIOTSEMII\%!A-R% B R R © Copyright 2019 Xilinx

. e o - - ——————



Perf 1
INTS
(OPS
L zu15
0. 3 5 5t ZU11
e Zu9
T I ZU7
20T | ZU6
28T Z7100
QAT | ZU5
DPU Configuration LUTs | Registers | BRAM DSP
e 77045 B256/(8x4x4) 16132 | 25064 43 66
16T [~ Z7035- Zu4 B256(2x8x8) 15286 | 22624 535 50
49T b 2U3 B288(4x6x6) 15812 | 23689 46 62
B512 (4x8x8) 20177 | 31782 69.5 08
:‘;‘;2 T 21030 B1024 (8x8x8) 27377 | 46241 | 1015 | 194
9306 77020 B1152 (4x12x12) 28698 | 46906 117.5 194
B1600 (8x10x10) 30877 | 56267 123 282
115G f-—---——--——=—-—==-—=-- Z7014S/27015 B2304 (8x12x12) 34379 | 67481 1615 386
102G~ Z7012S B3136 (8x14x14) 38555 | 79867 203.5 506
] B Z7010 B4096 (8x16x16) 40865 | 92630 2495 642

ZRXEBT W x M w1 & , "
XILINX ll0T SEMII\%!A-R% oW = © Copyright 2019 Xilinx

* B256/288/512/3136 work in progress




Develop Flow

Algorithm Libs

SDK

-
-
N~

DPU IP DNNDK Customized Build
Integrated Environment Network Functions
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FRBATEERBE - Psasrh

Face Det/Recognition

> Object Detection
>> Vehicle, 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 ] | .
> Multi Object Tracking Pedestrian Attributes Recognition Car Attributes Recognition

)%ﬁ%li&%ﬁ%lﬂﬁﬁﬁ%
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FRBATEERBE - Psasrh
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License Plate Detection License Plate Recognition Tracking
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FREBATEERBIEE — sasTh

> Pedestrian Detection

pers pu>on 0. 98‘\)90
person 1.000 ’ 999

. . | - 1: .

> Pose Estimation BB At ‘-‘ =g
>> Joints: head, neck, shoulder, ;- :

elbow, wrist, hip, knee, ankle

> Person Re-identification

Query Gallery

A
A AEEEEES
l m..“I { ¥ ., £
3 RERRRERRRD

Person Re-identification F"ose Estimation
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FREBALEREREE - EFRE O

> 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

)%EELTHIM M B MO 2
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4channels IPC :1080P@25fps

* Platform: MPSoC ZU9EG

« Size: 179"68.9*14.47 mm

- DPU: 2*B4096

* Peak perf.: 4.1Tops (330Mhz)
* Power: 21W (whole board)

Functions
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Solutlon DP-12 200

k. DGE
Attributes

Face Processing
Face Detection

Image Format
Face recognition
Interfaces

ookl ’ .
oy’ e l. S -
- 4 7:: £ ]
- i
%) O & :
cio2 IS ﬂ I
[ '  ‘ - ; :
T - e B e B e
R - B : n S
| v s v 3 m MODULE USB/SPI/GMAC/UART
@ l . —~eosrr© s, IR R p ez e e o oy
=CPH, 1 [

Refernces&Values

—————————

_________

BT1120

| LANDMARK/ATTRIBUTES |
I /CONTROL/UPGRADE |

_______________

I

Up to 30 faces detected and
captured per frame

Real-time face detection and | S—
bounding box regression NVR/DVR Tir20/MAC
Hmﬁ MODULE USB/SPI/GMAC/UART
J PG/B M P/P N G fCANEr/ZAk{i/Kfr{ﬁaﬁfea
111 1N NN o | ﬁ
BT1120/UART/SPI/RJ45 Al NVR/DVE Solution
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Attributions Performance&Values

FaceRecognition 9channels 1080P@30fps
ObjectDetection 12channels 1080P@30fps
PhatoAnalytic 126 images per second

IMAGE/VIDEO:YUV DATA
BT1120

Hi3536

GMAC
BBOX/ATT/UPGRADE/CONTROL

==
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XILINJXKIIOTSEMINAR# BW = © Copyright 2019 Xilinx



8channels on ZCU104

W (¢p)
> (> ok

4channels IPC :1080P@25fps VLC RTSP streams
Decoder: 4channels:1080P@25fps

8channels realtime streams
Resolution 1080P@25fps
decoded:

DPU:
B4096 Single-core

Performance:
4channels for face
detection&&4channels for
traffic detetection;

12fps per channel,;
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XILINJXKIIOTSEMINAREF BW = © Copyright 2019 Xilinx



FRE T AW &

’
XILINX [loT SEMINAR

SDK Introduction

XILINX



The SDK libs
LibsName ____functions ___________|LibsName _____lfunctions _____

lib_dpbase
lib_dpclassification
lib_dpcaratt
lib_dpdetseglane
lib_dpfacedetect
lib_dpfacefeature
lib_dpfacelandmark

lib_dpfacequality
lib_dpfacequality5pt
lib_dpfacerecog
lib_dproadline
lib_dpsegdet
lib_dpssd

lib_dptracker
> 4

it

VIES
iR
e+ 53 &l
ARG
ARt [ 14 R BR
ARXER

AR E
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AT X 546
SSD#&M|

R R

lib_dpgraph
lib_dpmap
lib_dpmath
lib_dpmultitask
lib_dpobject
lib_dppedestrianatt
lib_dpplatedetect

lib_dpplatenum
lib_dpplaterecog
lib_dprefinedet
lib_dpsegmentation
lib_dpstructuredet
lib_dpyolov3

© Copyright 2019 Xilinx
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DP-1200 work flow on Face recognition

Main
Processor 40ms per frame 40ms with 100k database
Sensor
Stat  —» 19201080 —» Resize > 640*360 Binding Box C°L"Pared With . Output result —» End
atabase
4
10ms per face 8ms per face N Faces
A\ 4 N Y
-—P-—P Coordinates —» Ri‘i;gp;f)ed —>-> Q-values ¥ >Threshhold? —# Photo Copy —» R-values
DPU Co- % - Ny
Processor 25ms per frame aces 50ms per face
End Over lifecycle?
Ny
End
Using Zyng-7020, the average performance :
10 faces recognition per second \

EXEB T x M Wit £ . "
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DP-2400 workflow on Face recognition

100MB/S
9CH 1080P@30fps 9CH 640*360@30fps
EEE— DECODE yy > RESIZE > SPLICING —
Video
H.264/H.265 30-17ms
1CH 1920*1080@30fps 1CH 1920*1080@30fps
DETEC < YUV2RGB < VO 4—
30ms-10ms
Channel_lD,frame_lD, BBOX Target extraction 0.5ms faces
5POINTS
—> QUALITY — ——  LANDMARK I CORRECTION ——
10ms 4dms 30ms
Features )
Hi3536 < RECOG 4—\

ZT R BT £t X T £ _ .
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Adaptable.
Intelligent.
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