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03. SDV(Software Defined Vehicle)

SDV(Software Defined Vehicle) = SWE 7|8t2 &2 X} FSXIE M| 0{5ta E2|5t=, F SW FTHCE Ho|k|= XEF2 ojO|e
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03. SDV(Software Defined Vehicle)

Internal Custnmer Digital Touchpoints Ecosystem
Cloudand Edge and Apps SIETE

Cloud Infrastructure

. HW layer :

Vehicle to Cloud API 1| : 1 I ::

Active

o Connected
Software Application
pp Internal safety oTA Features
Operations And and services
AV

Vehicle Services API 1 : +—+ ::

Middleware, Common services, Analytics

Software Platform Real time OS VI 0S
Classic Autosar Adaptive Autosar
—— Virtualization Il : { I : } ” l l

T
Standard Compute Standard Compute
Hardware Platform
I 1 11 (M|
Standard Compute
| | | | | | Il
. . Energy Data IVI, Cluster,
Powertrain Chassis Management Body ADAS Management and Services

Driving Experience Digital Cockpit experience

Xt2F SWE3SH= Software Stack (EX : BCG)
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03. SDV(Software Defined Vehicle)

4) 222 E 7|8t DevOps T2 M2

Ktk Mo 7] Jie Z2 M A o B3t
: VEE > DevOps (CI/CD/CT)

DN EE D 2 E 7ho| f7|HOl 822 MBIt MH|AS| WHE AT ZA|, 2HE
NEXSO| SA 7NES S N2 T=

Verification and Validation :
Requirements - . Functign
Engineering < r Calibration

and Dneapr Vﬂf‘}gﬁggﬂgﬁﬂd inegration

Software Software
Development Integration
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FOUNDATION AUTOWARE. | AUTOWARE. AL T0 AUTOWARE.IO

1. Apollo : Baidu 22 Z3E, ROS MiddlewareCi 4! XtH| 7H&st CyberRT Middleware &-& '. . =
2. Autoware : ROS + Linux 7|8t @E Z2E al ﬁ Sz
3. OpenPilot : comma.ai 2 EAE

4. Aslan Project : = 7| F&, ROS 7|22 &8% Xt2Fd 7|2 13}
5. ROS : Robot Operating System
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ROS 2 Architecture Overview

Application Layer User Code (ROS 2 Nodes)

relo rclpy Other
(C+ i?’l) (Python languages
ROS 2 Client Layer API) APIs
[ ROS 2 Client Library (rcl: C implementation) ]
Abstract DDS Layer [ ROS Middleware Interface (rmw) ]
DDS Implementation eProsima | :Jl'l‘;;ee X ( . RTI .
onnex
a
Layer Fast DDS DDS b
Operating System [ Linux J or [ Windows J or [ macOsS ]
Layer

DDS = Data Distribution Service is a decentralized, publish-subscribe communication protocol.
rmw = ROS Middleware Interface hides the details of the DDS implementations.
Use rcicpp for efficiency and fast response times, use rclipy for prototyping and shorter development time.

2. ROS2 7HM H&
- HE| Z3E X|¥ : Linux, macOS, Windows
- Realtime £ : DDS RTPS EAl T2 EE ALE
- Hotd 23t DDS—Security HOME HE
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04. Open Source XIEFH 2T ESF0] - Apollo
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04. Open Source AIEF

B Apollo Platform & CyberRT Framework

Application

Extended Module (Perception. Prediction. Planning, Control, Localization)

Map 3 »
Engine Localization  Perception Prediction Planning  Control HMI

Apollo Cyber RT

RTOS

Reference Hardware Hardware Interface

Certified Drive-by-wire Vehicie Open Vehicle Interface

Updated in 8.0 New in 8.0

1. Apollo E3HE 18

1) Cloud Service Platform : HFO| =7} Ho|ot At2Fal AH|A
2) Open Software Platform : Ubuntu Linux with RT patch,
Cyber RT runtime env, At2F & modules £ 77
Docker & &%l Al Hardware Dev. Platform OS 241} 22| & RTOS
(Linux + RT patch) &4 XS
3) Hardware Dev. Platform : Intel x86, ARM A€ IPC (Industrial PC) X| &
4) Open Vehicle Cert. Platform : CANdb 7} & &l X2 &

2 ICTE=HMEA 2023

Glnbal ICT Standards Conference 2023

2T EZ0] - Apollo

Task Abstract Interface

Parallel Computing Model

Scheduling Framework

Log Tools
Data Cache/Fusion Framework

Publish-Subscribe System

Adaptive

e Service Discovery
Communication

High-performance Basic Libraries

2. CyberRT framework 7 &

1) ROSE CiA|sta, ROS 2XME 7H4 (Multitask, Security, Node&2!)

2) Apollo3.0 77}X| ROS =2t 3,55 = CyberRTEF X[ &

3) Native Thread 4%}, Coroutine parallel computing,
ComponentE &%t Module (Map Engine, Localization,
Perception &)

SOME/IP,DDS,RPC & COM

13
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Autoware Eco-System
: AWF Alliance TtE {2} ¥=5l0{ SDVE XIEFH £FM9| Cloud-native DevOps x| &

- @ eSvnc B
i SOAFEE Y
FOUNDATION
ALLIANCE N1
I C/\) ‘[ e e e

Pt Teasore Dasovery
On

[ . o

f R | -

|Full OSS stack|for |SDV architecture |with cloud/edge Specifications forOTA|  |Open specifications| for
Autonomous Driving parity of containerized Automotive updates in Automotive integration and verification of

Applications Automotive Functions

% SOAFEE : Scalable Open Architecture for Embedded Edge (ARM F&, |8 BF QEDE|EH AT EQ|0] OFF|ElX])

MIH : Mobility In Harmony (Open AD HW Kit) 15
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Autoware High level Architecture
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Perception Planning
P Dynamic object i o Scenario ;
i ' | Surrounding | Scenario selector i _
/| Detection || Tracking || Prediction |: environment ! v | Trajectory
1 I Mission ) »  Control |
I-_-_-_-_-_-::::::_-_-_-_-_-_-:::::_—_—_—_—_—_—::::_—_—_—_—: 1 ane . 1
E Traffic light : | following Parking etc. i
|| Detecon | | Classifier |: | l
T Current pose/velocity T
I 1
E Localization E
L
steering/velocity
Sensor data Map data Vehicle sensor feedback
Sensing Map Vehicle interface -
y Vehicle command
= @ &2
Sensor Vehicle
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St21%10171 MCU|

AELY = XtEF
(KADIF-XI&F

Brake Actuator

Motor Drives

Planning PC
—

L—CAN-
@ ADE-A Throttle
Lte Router

]
GPS Antenna x 2

Planning PC

Perception PC

Camera

Top Lidar

GPS/IMU
T HAE (E7| = 20, KATRIL [
AD Senice HOmap besed drive B sce Lana keaping i ight siep & po
Gamera basad
Gbeict Detection
LDAR tosed NS bised
jc: Dotasiion Iocalization -
Langiuinal cantrol
LIDAR 53ssd
e ) PID)
AD funciion ol L ‘3;:1;‘5"" p Engine.
sw
azston Plaaning Conrol
Sersor diver Camera LR Radar GNSs/INS can
Middowars CyparT
s Uburti 20,04
NUVO PG GPU ¥iide camera Harton camera “28e0 LDAR azer LiDAR
ca 2 Tes Tea iaa 20a
(8208 5} (RTX 3070) (SEKONIX, FHD. 120%)  (SEKGNIX, FHO, 60%) (RS-RUSY) (RS-Heloa5%15)
HI
GHESING EsO.CAN Long ranga Redar  Shorsrange Radar A1 DVR ota
Tea ea tes e oa ea
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