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Who I am
Engaged in OSS Software Enablement for R-Car SOC at Renesas

Activities at Renesas (OSS development for R-Car SoC)
Write an R-Car driver code → Submit to the community upstream
Review code with the maintainer → Add device support into the mainline
Work with the community to maintain the code with every kernel version
Send team engineers to the community developer conference/meet-up

External Activity (work with the community and consortium)
Leads LF project (AGL, Xen, Zephyr, yocto, CIP, OpenSSF), COVESA
Contribute to SOAFEE, Open SDV Initiative, Jaspar, Autosar, and others
Create POC using various contributed combining OSS components
Work with the community to realize OSS-based Safety (like ISO26262)

Support industry initiatives those aim large-scale OSS software
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Renesas is committed to healthy growth of Open Source

We are a first-class citizen in the OSS community
We follow ”Upstream First” to fully eliminate
in-house tree. Always work with community to
add new device support into mainline kernel.
We continue maintaining merged code for
EVERY version of kernel , and that contribute a
lot to security patch backport effort.
We adopt LTS kernel for the production BSP,
and migrate them every year.
Strive to be OPEN not only for the code, but
also for document and dev-board access.
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”SparrowHawk”
yet another embedded AI hacker board
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SparrowHawk: Accelerated Edge AI capable hacker board

Single Board Computer using Renesas R-CarV4H
CPU = 4x CA76 (81k DMIPS), 3x CR52
GPU = IMG AXM-8-256 (150GFLOPS)
NPU = Renesas CNNIP engine (30TOPS)
RAM/ROM = 8GB/16GB LPDDR5, 64MB QSPI Flash
Camera = 2x 4-Lane MIPI Camera RPi Style
Ethernet= 1x 1Gbps (AVB support)
PCIe = 1x M.2 Key-M、USB = 4x USB 3.0 Port
Audio = 1x Headphone, 1x Audio Input
I/O = RPi HAT style 40-Pin header

11 / 24 Open Source Hardware / Software Collaboration by Renesas & Retronix COSCUP 2025



Who we are
”SparrowHawk”,yet another embedded AI hacker board

Our challenges & Summary

HW / SW concept
Accelerated Edge-AI support
Stress-free Resource access

R-Car V4H: Renesas 4th generation Vision Processing SoC

https://www.renesas.com/en/products/r-car-v4h#overview
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SparrowHawk: Open SDK

An OSS stack to enable edge-AI applications
Eliminate time-consuming paper NDA requirement
Easy-to-Access (board, SW, Document,..)

Camera: MIPI-camera (RPI camera)
Power: USB PD (65W - 100W)

Collection of cutting-edge OSS components
uboot (2025.07)
Linux (6.12 = latest LTS kernel)
Ruby Installer to select userland
Userland: yocto (Scarthgap 5.0) / Debian
(bookworm 12) / And more
OSS AI tool support (ONNX, PyTorch, TVM,...)
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Renesas Edge AI Compilation Tool Into Optimized Networks
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REACTION: AI-assisted low-code and user-friendly tools

Optimal way to utilize AI acceleration with your model
Granular control of each step of model conversion
Support ONNX, PyTorch format inputs
Supports BYOM, BYOD and BYOC
Optimization (Quantization) for edge-AI execution

Post Training Quantization (PTQ)
Quantization Aware Training (QAT)

Unify multiple steps in single toolchain
Custom node implementation

Renesas plan to provide CNNIP-optimized model at our Model Zoo
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SparrowHawk AI application example: Autonomous SLAM Robot

Our Autonomous Robotics prototype
Stereo image processing

Visual SLAM (depth detection)
Accelerated object detection (YOLOv8)
3-DoF Pose estimation

Autonomous Robot-base navigation
URDF (Unified Robot Description Format)
for accurate robot modeling
SLAM (Simultaneous Localization and
Mapping) for map building and localization
in dynamic environments
Nav2 for path planning and autonomous
navigation
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Code access (maintained in github named rcar-community)

https://github.com/rcar-community
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Document access (we edit contents progressively)

https://rcar-community.github.io/Sparrow-Hawk/index.html
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Where you can find (purchase) SparrowHawk?

You can buy SparrowHawk from online web store
We are hoping that SparrowHawk (=SH)
penetrate to broader industry, researcher,
startups, and academia.
Initially, SH is a product of Retronix (not
Renesas). And they plan to sell SH through
various online web channel.

So far, SHIMAFUJI which is Japanese
embedded board reseller, start treating SH.
http://www.shimafuji.co.jp/en/products/2207
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Hacker board challenges - and How We Raise the Bar

Challenges in modern Hacker Boards
Hardware is getting powerful, but software complexity increases.
Open source tools often lack integration and documentation.
Access to hardware resources is limited due to NDA, license, or ecosystem
lock-in.
Balancing performance, openness, and developer usability is difficult.

Our Commitment with SparrowHawk
Keep SDK maintained with upstream-first OSS components.
Simplify access - NDA-free, well-documented, and freely available code &
tools.
Engage with developer feedback - shape the future of embedded AI together.
Collaborate with global OSS communities and share real use cases.
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Summary

We developed SparrowHawk hacker board using Renesas R-CarV4H SoC.
R-CarV4H is high-performance SoC including, 30TOPS embedded-AI,
81kDMIPS Quad-Arm Cortex, 150GFLOPS GPU, and more.
As R-CarV4H can support multiple camera input, you can develop advanced
image processing embedded-AI application, like autonomous robot.
We deliver advanced embedded-AI development environment ”REACTION”
to encourage you to run your own model using embedded-NPU capability.
We believe this enables the development of attractive embedded-AI
applications.
We prepare paper NDA less, stress-free, SW development resources utilizing
cutting-edge OSS resources.
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