XILINX.

PeweHusa Xilinx B cuctemax
BugeoHaobnwaeHUs, 6ecnUNoTHbIX
aBTOMOOUNAX N UHTENNeKTyarbHbIX
cucremax nomowm sogutento (ADAS)
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BuaeoHabnroaeHue

3 XILINX



Obnactu npumeHeHun peweHunn Xilinx Al

Robotics Drives & PLC/PAC/IPC I/O Modules &
Motor Control Factory Controllers Smart Sensors

Trains & Smart Security Machine & Computer Smart Grid 3D Printing &
Railways & Smart City Vision Additive Manufacturing
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VITIS Al: oT moagenn HEMPOHHOU CeTU A0 Kpucrtanna

Frameworks . K/|Keras O PyTorch

Xilinx Pre-optimized | Open Source | Custom

Multi-task
. . Multi-Model
M Od e I S Classification Detection Semanng Multi-Layer Multi-Stream
Segmentation Perceptron

Al Optimizer

Vitis Al Al Quantizer
Development Kit Al Compiler
Xilinx Runtime library (XRT)

Profller
Domain Specific CNN DPU LSTM DPU MLP DPU
Architectures

ZCU102 ZCU104 Ultra96 custom Alveo %

Hardware
Cloud

Platforms
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Xilinx Deep Learning Processing Unit (DPU)

Off-Chip memory

'Mbkoe n koHdurypupyemoe |IP
aapo DPU
- HactpanBaemas annapartHasa apxuTekTypa.

|
MacwTtabupyetca ot 72020 go 72100, ot
3

] - Mcnonb3oBaHne RAM Onsi NoBbILLEHUS

| . NPOnN3BOAUTENBHOCTU NN CHMXKEHUSA
=- B || MCMONb30BaHNS! PECYPCOB
- PE : pE 1 Engine .
-- S - [logoepkka AOMOMHUTENbBbHbLIX ONUUN NS
| | NOBbILLEHNS NPON3BOAUTENBHOCTH
: § Element-
-- ee | - Dwev | [RITEE - [loooepkka PyHKLMU HU3KOIO
| Engine | aHepronoTpebneHus
Conv Engine Misc Engine

https://www.xilinx.com/support/documentation/ip documentation/dpu/v3 2/pg338-dpu.pdf
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https://www.xilinx.com/support/documentation/ip_documentation/dpu/v3_2/pg338-dpu.pdf

SmartCamera+ leMmoHcTpauuoHHas [lnaTtdopma

H.264/H.265/
.i N eMMC 8GB MIPEG

Onsemi AP1302

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

Gamma, Face Detectlon/-““ N o

Mini DP 1.2a Output

Ethernet
HTTP, RTSP, TCP/IP, UDP

USB 2.0

£ YUK

Audio Codec

[ N
Onsemi AR1335 13MP

1/3” Progressive Scan
4208x3120, 30fps

DDR4,2400MT/s,64bit,4GB

Xilinx ZU+
EV MPSoC
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SmartCamera+ Multi-Camera System

SmartCamera+, ¢ 4OCTaTO4YHOMN
NpPON3BOAMNTENBHOCTbLIO Ans 06paboTkm ¢
ncnonb3oBaHnemMm N gaHHbIX C HECKONbKUX
KaHaros

[logcyeT u onpeneneHne noceTuTtenen,
TP3KWHI, OBHapyXeHne aaBku / TonMbl,
ornpenesrieHme nponyLeHHoro
CKaHMpoBaHusi, SMOLUMK, Nona, Bo3pacTa...

Pacno3HaBaHue nuy,

BeneHue tabens yuyeta paboyero BpemeHu COTpyaHUKOB

PacnosHaBaTtb VIP knueHToB

PekomeHaaumm no NpoaykTy

HDMI nnn DisplayPort gna nogknioyeHuns
avcnnes (Ha kacce Hanpumep)
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BecnunoTHblie aBTOMOOUNN U
MHTEeNseKTyanbHble CUCTEMbI MOMOLLW
Bogutento (ADAS)

XILINX



OcHoBHbIe 3agaun ADAS n AD

ADAS Applications AD Central Module Functions

Data Aggregation & Sensor Fusion
Pre-processing

Surround View Camera RADAR Driver Monitoring System Compute Acceleration
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Knaccudmkauma ADAS n TeHAeHUNA pa3BUTUSA

Level 5

Full
Level 4 Automation
High
Level 3 Automation

Conditional
Level 2 Automation
Partial
Level 1 Automation
Assisted
Level 0 e
Driver Only

Driver needs to monitor =

Purchasing Automotive Category Memories
September 2015
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TpeHAabl: CeHcopbl ana ADAS suguave: |

Kamepa nepegHero o63opa no nporHosam Short Range RADAR @
CTaHeT “‘ctaHgapTHoU pyHKumen” B 2022-2023
LIDAR @
YBenuyeHune paspelwueHusa kamep u Field of
View (FOV) ans ML Forward-Looking Camera @
>> Forward Camera 1.7M Pixel » 8M Pixel In-Cabin Monitoring Camera @
> Surround View 1.0M Pixel » 2-4M Pixel
- _ _ ADAS / AD
> Automated Driving 4.0M Pixel » 8-20M Pixel Domain Controller @
> MapupyTtumsaums
> YCKOpeHue BblYMCNEHNI
> Data Aggregation, Pre-
_ ing. and Distributi
Mepexoa ot 2D RADAR k Imaging RADAR DApDy e istbuten

o . Long Range RADAR ®
Pa3sutue texHonorun LIDAR

[laTynkn HaueneHbl Ha ganbHocTb >300 M

Surround View
Front Camera (@

Mepexon Ha CNoXHble LeHTparnbHble
NMPOLIECCOPHbIE MOAYIN (KOHTPOMNNEepPbl JOMeHa)
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KomMmnnekcHbIN noaxoa Ansa Bcex 3agav

Distributed Sensors Centralized Processing Module(s) Vehicle Control & Status

Camera = 7 B A
Sensors (4p) < [

OR
Radar E?F ;" i —
Sensors (4D) Q 'ﬁ. i

LiIDAR EE
Sensors (4) D
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AfanTUBHOCTb U MacLITabnpyemMmocTb
K Mem Mem \

Data
Aggregation,
Pre-processing Safety
and Distribution Processor(s)
Device(s)
(DAPD)

Compute High
Accelerator(s) Performance
for Serial _
Neural Nets Processor(s) Vehicle Control
& Status
Mem Mem
\ Centralized Processing Module(s) /
e

Data path
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Huskaqa 3apgepxka KputudyHa B ADAS

Bbicokasi npornyckHass crnocobHOCTb Bbicokasi nponyckHasa crnocobHocTb
NJT Hun3kasa 3apgepxka Hwun3kasa 3agepxxka

TpaguLMOHHbIE XILINX
CPU/GPU/DSP

50ms 3agepxka 3ms 3agepxka
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NMonynsapHblie moaenu ADAS/AD noapepxuBaemble B Vitis Al

» Classification » Object Detection » Segmentation » DMS/ICMS » LIDAR
- Resnet - Mobilenetv2 SSD - FPN - Hourglass - Segnet
- Inception - Inceptionv2 SSD - ESPNet - Openpose - Pointpillar
- Mobilenet - Yolov3 - ENet - Densebox
- Retinanet
- VPGNet

& XILINX.
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NMpumepbl npumeHeHnsa peweHun Xilinx Al gna ADAS/AD

Daimler Selects Xilinx for Al-based Auto Applications Xilinx powers ZF's artificial intelligence (Al)-based

automotive control unit

Supports Sensor
Set up to Level 4 AD

(Sensor Fusion of Cameras, RADAR, LiDAR)

Bail¥EE aeollo

Automated Valet Parking (AVP) System
17 & XILINX.



