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Greetings ﬂﬂ%?ﬂ!&

Hitachi Astemo was born in January 2021 from the merger of

Hitachi Automotive Systems, Keihin, Showa and Nissin Kogyo with the
strengths and abilities to make significant contributions to safety, comfort,
and environmentally sustainable technologies for mobility.

SHOoUWA ‘ NIZTIN ‘

Hitachi Automotive Systems KEIHIN

are integrated to be

Hitachi Astemo
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Product Example on Automated Driving Systems

Advanced driver assistance ECU and
high-definition map position unit adopted
in Nissan’s new model “SKYLINE”

Tokyo, September 8, 2020 --- Hitachi Automotive Systems, Ltd. today announced that
their advanced driver assistance ECU (Electronic Control Unit) and high-definition map
position unit capable of automatic map updates via OTA (Over The Air)! has been
adopted in Nissan Motor Corporation’s (hereinafter “Nissan”) new model “SKYLINE”,
which went on sale in September 2019, for the first time.

®

Advanced drive assistance  High-definition map position

unit

https://www.hitachi.com/New/cnews/month/2020/09/
200908.html

Astemo

AD ECU and OTA Unit Adopted in New Model Legend
-Capable of Over-the-Air (OTA) Vehicle Control Software Updating-

Tokyo, April 26, 2021 —- An AD ECU’ capable of updating vehicle control software
and an OTA Unit that receives and manages update data, both developed by Hitachi
Astemo, Ltd. as “over-the-air (OTA) software update solutions”, have been adopted by
the new model Honda Legend, which is equipped with a traffic jam pilot function that
achieves Automated Driving Level 3 and was released in March by Honda Motor Co.,
Ltd. (President and Representative Director: Toshihiro Mibe) The solutions have been
realized with the technologies of the Hitachi Group as one-stop solutions that establish
a platform from a data center (OTA Center) that sends software updates to the in-
vehicle device system.

* AD ECU: Autonomous Driving Electronic Control Uinit

AD ECU and OTA Unit Adopted by New Model Legend

https://www.hitachi.com/New/chews/month/2021/04/210426.
html

© Hitachi Astemo, Ltd. All rights reserved.
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2-1. Market Trend [Architecture] HITACHI

Inspire the Next

B E/E Architectureis evolving from distributed to centralized, accelerating HW/SW decoupling
B Evolving performance & functionality by software, achieving above on high-performance HW
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2-2. Market trend [Software-Defined Vehicle] ﬂﬂ%?ﬂ!&

B As user needs diversify, the business model is shifting to continuous improvement model.
B Monozukuriis transforming to DevOps. Fast update for new value is important, SW first SDV is key.

BChange of automotive business BTransformation of Monozukuri (Development Process)

Sell-out business V-process Hardware-Defined Vehicle
Development SW1 =~ SW1 "SW1”
o HW1
Design Validation SW2 SW2’
o
. SW3
Implementation ﬁﬁ
DevOps Software-Defined Vehicle

) code JBUIAS) test
& Development

£y Operation
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2-3. Vision: Vehicle Evolution er]c!T%mCll\l-l)!i:

B Defined the essential functions as: Collection—Analysis—Creation—Development—Update.
B For following the change of user needs, a platform that can accelerate this cycle is necessary.

Ana|ysis __ . Customer’s Service ]Ic:’rocess&'l_'ools Creation
f—) \ Oor co-creation
Collected data storage/ g Create innovative value
management/analysis o oS =) ! ! ' 1« (services/functionalities)
: : : - — AR : : :

and sharing with service —~ Issue ) @  through co-creation with
providers of H B - ‘%’ OEMs/service providers

a Shdhdh | AIO-

/\ )
. TVehicIe data EV(?|U][IOH l Requirement (for New value)
. ycle

Collection & Update Development

- S’F?(‘;gfﬁ[/gre() Backend design
Data collection from

\—o o < - y, Implement innovative value
@ New : .O£ b into services / systems
vaie B Ogbp =S (on-boarding, backend)

On-Board design

vehicles after sales and
software updates

AStemO © Hitachi Astemo, Ltd. All rights reserved. 9



HITACHI

Inspire the Next

Contents

3. Approach: Internet of Vehicles Platform

AStemo © Hitachi Astemo, Ltd. All rights reserved. 10



3-1. Approach: loV (Internet of Vehicles) Platform n',l'p'i-r'ﬁ?ﬂ!t

B Platform to realize the cycles(collection, analysis, creation, development, update) for vehicle
evolutionthrough on-board and backend collaboration

M oV platform will enable the continuous evolution of vehicles and a growing cycle to drive
higher profits for OEMs and Astemo.

Analysis Creation Development
O
(11T Al a-& ‘\
i (3 g
i 1 | Jot | —
Backend ' — bevops
Engineering Cloud S

oV Platform e e ConnectedProduct |
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On-board \- - MR ~
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3-2. IoV Platform Concept ﬂﬂ%?ﬂ!&

B oV Platform is provided as a reference platform and customizable by OEM & service provider demand.
B Enable co-creation of new product & service and acceleration from PoV & PoC to mass production.

W Features Vision: Updatable Vehicle Co-creation
. OEM Service
il On-board x Backend  Backend . volrlon, Open Provider

Astemo OT x Hitachi IT 28+ Community, X Product
- @ Software i - rocuct,
Vggltie :I l Innovation New Value @ } Service
2 Zero-Day Start A
Reference Platform & Customizaton ~ON-board e) O update Astemo Hitachi Supplier
P

3 Software First Dev. Requirement Collaboration Platform Share

Digital Engineering :
Internet of Vehicles Platform
/§ Life Cycle Support Ana_q_y__s,.s Creation I f'g:gl';g{/;r;"c')rc‘:

PoV/PoC — Mass Production — Next
@;uh | Cloud-native
4  Open Platform — / ] Cloud CI/CD

Community, Data Business Support I 2 Updaten \ Development I Open Software
Linux, ROS2, AUTOSAR

Astemo loV: Internet of Vehicles, ML: Machine Learning, Cl: Continuous Integration, CD: Continuous Delivery, PoV: Proof-of-Value, PoC: Proof-of-Concept © Hitachi Astemo, Ltd. All rights reserved. 12




3-3. loV Platform: Software Architecture ﬂﬂ%?ﬂlf

B Cloud-native Software Architecture for SDV to realize Updatable Vehicle
B oV PF is referring to SOAFEE / Eclipse SDV and provides platform services as extension.
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3-4. loV Platform: Use-Case 1,';']!;';‘%1?1!.'!)51
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3-5. IoV Platform: Overview of MLOps lrﬁ]c!T%Cll\l-l)!f

BAfter Al is well tested in backend, it’s distributed by container. On-board testing MW enables that testing
software can test Al by utilizing sensor value. If Al error happen, input date is uploaded for re-learning.
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3-6. On-board Testing: Overview ﬂﬂ%?ﬂlf

BOn-board testing middleware enables to test new functions in user’s vehicle.
BOn-board testing technologies can accelerate software development.

__________ F _i__>_<> Develop I Use case (Example: AI)
Trouble /&) New o
Scene | @ i Function o o
------------- e IN pare pare fact
Background Execution (N+1) .

I Architecture

Data
Collection

|\f|_a|n_ Applicationfl Software
Application :
PP On-board Testing MW

Container Engine (docker)

Container Orchestrator (k3s) ! —L ( AD >
= —>

Linux
Test Test

SOAFEE powered by aws
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3-7. On-board Testing: Example
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3-8. loV Platform: Use-Case n',l'p'i-r'ﬁ?ﬂ!t

d ——
Data
Backend

¢} On-board -
> /V/ A/ / %_ - -
-vehicl - )
Service Party App |_| _______________ | Environment

Open
Asset

2. Seamless

On-board Test Vehicle Abstraction Layer

Deploy with Data Collection ' | Middle |
Mlddle . |
i Middle §§ Middle l| Middle |[|a¢ | Middle
Determinism X& Deterministic ADROS2 ?TSPSAR N Digital

II' Orchestrator Simulator
OS (Linux / POSIX) | gafe0S I

> L runction
Cortex-A

AStemO © Hitachi Astemo, Ltd. All rights reserved. 18



HITACHI

3-9. Seamless Deploy with Determinism: Overview Inspire the Next

B In cloud-native development, various users develop and testin cloud. After test, software is deployed.
B There is timing issue between on-board and backend. We propose Deterministic Comm as a solution.
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3-10. Seamless Deploy with Determinism: Prototype
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B Developed and Evaluated a prototype. Confirmed deterministic comm realize timing gap reduction.
B Expect the technology contributes to efficient software development with seamless deploy.

B Evaluation Setup AA: Adaptive Application
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Astemo
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3-11. loV Platform: Use-Case

3. ECU Function
Offload

Astemo

i OS (Linux / POSIX) | Safe0s
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Collaborative with
3-12. ECU Function Offload: Overview ¢ g% THE UNIVERSITY OF TOKYO 15:1%,?&)!%

I Hm\V e investigated edge-cloud computing architecture using ECU function offload based on Autoware/ROS.
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An Edge-Cloud Computing Model for Autonomous Vehicles
AN 1 1o P T |
Yu Sasaki’, Tomoya Sato”, Hiroyuki Chishiro®,
Tasuku [shigookaz. Satoshi Otsuka®, Kentaro Yoshimura®, and Shinpei Kato'-*
ndt_matchin
Abstract— Edge-cloud computing for autonomous driving has Another distributed model, CVN, is a model where multi-
El'l'fclu“ i'h;'“ﬂlgﬂ due to “;i'dlﬂl'k “fdrab; and r':ﬁa'hll' “_IE_}]W""k'*' to  ple vehicles create a wireless link network, called Vehicular
andle a large amount of data and the traffic cost. The recent , - . i ahi
Cloud < nutoware e e ot oy A4 boe Nevorks (VANETS)[5, rough whih it
u astar_navi
eos R O S . . .
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Intelligent Vehicle (PPNIV 2019)
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3-13. ECU Function Offload: Prototype coreporals WTier V. HITACHI

: |

: L) A- il
‘ | L 3

A ’

&l
-
!

jn
- % [
'“ 1f e

——

HIT

I e M)

. - Al
\"L o ‘ /:y

p—
>
T -

9 N\utoware :::ROS @ Hitachi Research Laboratory
AStemO © Hitachi Astemo, Ltd. All rights reserved. 23



3-14. ECU Function Offload: Lessons Learned and Next n',l'p'i-r';‘?%?]!.'!!t

BUnder the stable communication situation, edge-cloud computing is effective way for load balancing.
BFor unstable wireless communication, we proposed a safety architecture and a method to improve real-
time performance. We will enhance this know-how and will try ECU function offload in cloud or MEC.

MEC: Multi-access Edge Computing

[sec] A middleware protocol for time-critical wireless
14 communication of large data samples

Jonas Peeck®, Mischa Mastl*, Tasuku Ishigooka', Rolf Ernst*
12 *TU Braunschweig, Institute of Computer and Network Engineer:

ing, Braunschweig, Germany

{peeck|moestl|ernst} @idu.ing.t;—b&de
THitachi Ltd.. Research & Development Group, Ibaraki, Japan
tasuku.ishigoka.kc @hitachi.com
! » 42nd IEEE Real-Time Systems Symposium (RTSS 2021)
« IEEE Transactions on Vehicular Technology (VT 2023)
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4. Conclusion ﬂﬂ%?ﬂlf

We introduced “Hitachi Astemo’s Vision for Software-Defined Vehicle”
and “Internet of Vehicles(IoV) Platform”,

O IoV Platform Concept

0 Use-case

v" On-board testing
v’ Seamless Deploy with Determinism
v' ECU function offload

We welcome further SOAFEE collaboration partner.
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