


SR

B 3]

ESFER (RERZEEHF)



W5 B

SN RHZHERF)



A 7= BR




R ..ottt 1
r“ e s LTSRS 1
Fee€ | 1

- ] = TR 3
r- e | F ' 3
fee€ " Lk T I Y ok N S
FrPE " G I- 1 p i .5

= EHERHEREMTASZRMBR. ..., 8
rre 1 SV « SO '\ OO 8
ree i TS, A 10

= BRI TRTEBEZER oo s 12
' € AT @ oot 12
Fe€ I OS5 N 12
rre ¥ @ 12

wR B R ERGL....... oo e 14
r e B Rl e R et 15
ree b oottt ettt n e 17

f. TR oot 21
re (S OO OO OP PO 21
Fee€ L et 21
rre s L e 21
r e L et 22
r" e L et 22

75\ g g 732U 23
r-e H o 23
Fee H [ 1O 24



e e e e
) m™m
o O 6o O

Bt : 4EREVE

{ i A T b oo

i U T
¢ I s

v F | HH e



rre +
ree |
1

13

2018

ISO/TIEC/IEEE 42010:2011

29



2018



v RIS R

(13 29

ECU

ECU



)

T, Bt
5 EEAn

™0 mspcusTasaA )
ot =i G ORI EN

I

=itE @

% > EEDCUsKEDL,
> Eils ookl




Tierl.5

Mobileye

Tierl

Tier2

Tierl

Tier2 ICT

Tierl






EHRIEBF ISR

OEM )

we
iy Iy T S :
= 1
mlTier.l m @ e o o | - !
* ECUBTIt . g@? :
PobE | EEEe |
' ("% ---------------------------------- o

- 1
- C(Hii 48 | g
D= RS awm om0
| BB W CER RA S
e e i e e e e e e e e e [N [ —
Tier2 @} o oo

th | REES

FNEmTEsR  TRorETo
OEM G
e

122

Rt SaAhERIE

Thiseikit ‘

010

[y HiZESR P



— EHERITHERT S RGNE

' e 0

CAN



Gl R L 3 L

ZIIEAR AR MIERIE | HMIRER BERE REL B =L EHIGT

I —————— I e e e o e T e e e T e e e T e e e T e e e T e e e T e e e e e
i[___l:: EiEOAPI API _ii
1 ! : I I
I |I:| EIRVSIERIERIAR (. AR, £5) B |
1 1 IEERRE % I
s | . 7 i
I il xanzsmy e femEER || ... RERIELR =R £
1 1= W wEiER T
| I mEEes £ || 4 D
| | 2 .l
H 1] 5RERH) PO , N 7 g !
: w1 POSIX/ARA ... EEEEHLEHERFE AHNEE AUTOSAR RTE g | :
1 1 >
| P— |i:| At LinuxfEft/ A% L TR Safety | BSW 2
i 1 LinuxZ =

1 1 5 - RTOS i
1 —= Pl |l Hypervisork BSP Drivers MCAL ~ II
e I eweeemeren JUTF  wew )| :
| SATHERE 1 SIS TRREEE I
1 :l' -------- ﬁiﬁ:qzﬁ ------ :-------------------------‘---:---------------------_ ------------------
: i Al&5T-GPU/FPGA/ASIC AliG B +CPU itHEgR-SZSCPU =5l - MCU

t GMSL/CSILETH,CAN... IGMSL/CSI,ETH,CAN... 14GISG/LTE... 1CAN, FlexRay...
oM Bk, T (M6 THESD) . GPSIESZEmE | |vzx (2. m%)“ A, ERIEHE
e S ENSWERTE. MEER. TR, BEEH
3



SoC

GPU

Xavier

L3

CPU

zFAS MCU

CPU

zFAS

Al

10

L3

FPGA

Xavier

FSD

L3






Al
e AN ®
Al
Al
Al
Linux
Al
e € 1 ®

Hypervisor Linux

MCU

v RSB

Al CPU Al

GPU FPGA ASIC

CPU CPU

MCU Classic AUTOSAR

ECU
12



ASIL-D Classic AUTOSAR

13



N, BHEREFEERS

ECU MCU
AUTOSAR(OSEK) Classic AUTOSAR
MCU
ASIL-D
AUTOSAR Classic ~ Adaptive

AUTOSAR

14



Hypervisor
POSIX/ARA AUTOSAR Runtime for Adaptive Applications
DDS
1
Classic

AUTOSARdapti ve AUTOSAR

Al
QM ~ASIL-B QM ~ASIL-D
ASIL-D
RTOS
OSEK OS VxWorks RT-Linux
ICT
Linux

Linux CPU
15



QNX

RTOS
ASIL-D
2 Hypervisor
Hypervisor Hypervisor
CPU
Hypervisor
Al
CPU
Hypervisor
3 POSI X/ ARA
AdaptAIUMOS AR POSI X
A P 1 POSIX
Adaptive AUTOSAR
POSIX POSIX API
Adaptive AUTOSAR
POSIX API
4 DDS
DDS DDS

16



CPU DDS DDS

Linux ROS

ROS 13 bh

(13 29

ROS2 ROS

Linux

i
™
M
Pe

17



Al

HMI

18

CNN

API

V2X

L3



V2X

( TensorRT) TensorFlow  Caffe

19



L3

20



I, TR#

i
m
e 2

21

Al



i

i

IT

SIL

HIL

MIL

VIL

80%

A-SPICE

22



ISO/PAS 21448

23

ISO 26262 ASIL-D



i

L

CPU

ISO/SAE 21434

24



25

OTA



€.

& REW

(W]

26

13



HE

27



B : 4ER%iE

Al Artificial Intelligence
API Application Programming Interface
AUTOSAR Runtime for Adaptive
ARA
Applications AUTOSAR

ASIC Application Specific Integrated Circuit
CNN Convolutional Neural Network
CPU Central Processing Unit

DDS Data Distribution Service

ECU Electronic Control Unit

HIL Hardware in the Loop

HMI Human Machine Interface

Information Communications
ICT
Technology

MCU Microcontroller Unit

MIL Model in the Loop

OTA Over the Air

Portable Operating System Interface of
POSIX
UNIX

QoS Quality of Service

ROS Robot Operating System
RTOS Real Time Operating System

SIL Software in the Loop

28




SoC System on Chip
Tierl
V2X Vehicle to Everything
VIL Vehicle in the Loop
VMM Virtual Machine Monitor
H
A ') T b 6 i 3 DA
A o) T @ % b Ne A
AV B L V| 66
A ' 100048
A H N v 6 6 A 12
A P ' 0188559296/ 88559333
A H * wangwei @cstc.org.cn
A ' 01-88559315

29



