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Abstract : In recent years, the automotive industry has experienced a significant transformation of the Software-Defined
Vehicle(SDV). SDV is a relatively new vehicle concept used in enhancing vehicle flexibility and upgradability through
over-the-air(OTA) updates, centralized computing, and cloud-based functionalities. To adapt to such developments, we must
thoroughly investigate related trends and the future direction of SDVs in terms of vehicle performance and enhancement. In
this paper, we examined the fundamental concepts and representative architectures of SDVs, including domain-based, zonal,
and centralized models. Moreover, we also compared strategic approaches adopted by companies with differing
technological foundations. In our work, SDV architectures in internal combustion engine(ICE) and hybrid platforms can be
applicable with specific technical considerations in full integration. We also suggested that the evolution of SDVs should not
be limited to specific propulsion technologies, including considering hardware advancements across diverse vehicle
platforms.
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architecture
Full-stack Al-based SDV, integrati
BYD/Xpeng/Li aut Zonal + Thor based NVIDIA NVIDIA Ther, o f autonomo ir i ] f:gclrEl "
i ford%) utonomous driving an
o ecosystem-based Omniverse, Isaac o s i . &
infotainmen
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Table 2 SDV implementation approaches by leading tier-1 automotive suppliers and ICT companies

Company Architecture strategy Key platforms / Technologies SDV-related characteristics
Bosch®5559 Microservice-based software digital.auto (APT, dreamKIT, Building a flexible structure to support
platform playground) multiple OEMs
HPC + ZCU-centered E/E AURIX TC4x MCU, RRAM
Continental***" ’ -developed with Infi
ontinenta architecture {edmalogy Co-devel wi ineon
Consortium based i
Denso™® Centralized architecture Joint SDV platform with Toyota sortium. basec'on equity
partnership
48 V/12 V power systems Supplier for Hyundai’s EV project in
Yura**? I architectur ibl ’
o Zonal archi © compatible high-voltage connectors the China market
Android Automotive OS; Google | SDV/digital-twin collaboration with
e Software platform + digital twi ’
Goomie VR A LRI Cloud Renault Group.
) . ) Integrates connectivity, OTA, and
lecomm™® lar SDV ti S D has
Qualcomm Modular SDV computing napdragon Digital Chassis T dile oo
NVIDIA 5415 High-performance edge DRIVE Orin; DRIVE Thor; CUDA | Partnerships with BYD, XPeng, Volvo;
computing { TensorRT EX90 uses Orin.
LGS D —— AlphaWare S[:i}(; User-personalized infotainment
webOS Auto' platform.
Sonatuss9 OTA optimization + unified Delta Update; ECU policy Package size reduction; Cloud-based
onatus
management orchestration Simulation.
Wayve® Advanced autonomous-driving | AV2.0 model; multimodal sensor Data-driven adaptation to road
Ve
¥ Al fusion environments.
Aptiv® Domain-integrated control Smart Vehicle Architecture Open-API, cloud-native architecture.
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Table 3 OEM software-defined vehicle (SDV) development and deployment status (© = mass production, O = development,

A = under development, X = no official evidence)

Proprietary SDV SW | Centralized
C OTA Noti
o / Platform / Zonal F/E “
Conti A updates; Proprietary FSD
Tesla © o © ontinuous OTA updates; Gprlc‘ r}:s‘m
HW/stack-based central computing
Expanding MB.OS deployment™";
Mercedes-Be: G
T 2 0 @ Transition to HPC-based architecture’”
0S8/9 & RSU OTA™™),
BMW © © :
O O © Transition to centralized architecture™
Volks /
:‘:ial ';g"”p © N O VW.0S 2025 plan™; Regular OTA for ID. series™””
Arene OS**9,
Toyota AN @)
i © O Preparing OTA for selected BEV/HEV models*
Hyundai motor group O O O Pleos OS'*?”; OTA rollout planned for selected models'”
General motors © A O Full-line VIP OTA"; Gradual Ultifi deployment™
Ford © A O Power-Up OTA™; Service expansion based on AAOS®"
Volvo cars © A © OTA™; NVIDIA Orin HPC in mass production (EX92)59
BYD © A O DiLink DTAS"); Next-gen rollout with Thor p]atf{)rmss)
Stellantis A © A STLA Brain OTA in development phase®**”
Renault VaN A X OTA development in partnership with Google™#)
Honda FaN FaN VN e:Architecture™; ASTMO OS in development®™
Nissan Pay A A Joint SDV platform R&D with Honda®"
SEA OTA support’>®?;
Geely / Zeekr FAN FaX
e © Partial Thor/Orin deployment™*4%%
SAIC (IM) A VaN O Partial central computing deployment with Orin®®
NIO © aN © Adam HPC with mass production OTA""
XPeng O A O Thor adoption in selected models ***®
iAo ©) i O Orin HPC with mass prodefgl OTA
(HD map-free NOA)™"
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