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Multiple Platforms
Why | Which | How

• Being able to switch platform is attractive

• Evolved landscape of offerings

• Best match in technology and price point may be with another vendor

• (Supply chain issues)

• Specific motivation here: Whiznium
Computer Vision (CV) Demonstrator
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• Comprehensive sample of the current mid-range



Implementation of a Computer Vision
project on multiple platforms

FPGA Conference Europe 2026

Multiple Platforms
Why | Which | How

• Timeline / sequence: zu --(new vendor)---> ti --(new vendor)---> dc
--(older generation)---> ay --(non SoC)---> nx --(new vendor)---> cl
--(new vendor)---> ag

• Use free vendor and simulation tools only

• Universal peripheral PCB with PMOD/RPi connectors, QSE adapter, FMC for PCIe



Implementation of a Computer Vision
project on multiple platforms

FPGA Conference Europe 2026

Design
Overview | Video pipeline

• Invariant

• Low-speed peripherals

• Video pipeline (?!)

• Whiznium-invariant

• Host interface

• DDR interface

• Manual labor

• High-speed peripherals
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Design
Overview | Video pipeline

• Videoin: de-mosaic from (dual) RAW12 to RGB and 6-row gray12; sophisticated 
pixel-packing

• Decim: preview image generation with adjustable edge parameter (e.g. 7x7 or 
10x10); multiplication + shift to approximate division

• Corner: pipelined Harris corner detection algorithm; score calculation with 
multipliers then maxfind

• Trace: line laser on-off difference image determination exp5 intermediate result 
format

• Hdreng: find RGBE representation (E = exponent) for sequence of five different 
exposure times; leverages DDR memory
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• MIPI
Altera MIPI DPHY IP 6.2.0 + MIPI CSI-2 IP 3.1.0
AMD MIPI CSI-2 Receiver Subsystem (cf. PG232)
Efinix MIPI 2.5G CSI-2 RX Controller Core / hardened
Lattice MIPI CSI/DSI IP (cf. IPUG-02321) / hardened
Microchip IOD 1.0.0 + MIPI CSI-2 Receiver Decoder IP 5.1

• DDR memory
Altera (hardened controller via SoC AXI4 interconnect)
AMD Memory Interface Generator 4.2 (cf. UG586)
Efinix (hardened controller via AXI4)
Microchip (hardened controller via SoC AXI4 interconnect)

• PCI Express
AMD Integrated Block for PCI Express 3.3 (cf. UG477)
Lattice PCIe X1 IP Core 1.1.2 (cf. IPUG-02091)
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• wWrite == wRead: adapt writing

• registered input / output: adapt state machines

• smaller buffer size: add parametrization / ROI within frame
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• Core video pipeline in Cocotb + Questa (courtesy Altera)

• Efinix only vendor not to bundle simulator

• Combination of example designs + core video pipeline sim -> success
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• Mostly generational divide

• effortless master clock (mclk) == pixel clock (pixclk) at 200 MHz for latest generation 
(ag, ti, zu)

• old generation (ay, cl, dc, nx): reduction of mclk to 100 MHz with clock domain crossing 
pixclk (coming from MIPI) to mclk in videoin; not very problematic as clear ingress / 
egress divide with two-port block RAM
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• Departure
from
FSM-state
combinatorial
assignments
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• Resource-neutral example
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• Elaboration
order for
constant
(👍 Efinity)
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• std_logic_vector(13 downto var) (👍 Vivado)
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• set_clock_groups (Radiant)
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RTL Journey
MIPI, DDR & PCIe | Block RAM | Simulation | Timing closure | Tooling quirks

• Synplify as most efficient unused-block eliminator
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CPU Host
PHY‘s & Linux | Daemon

• AXIlite/64 (ag, ay, dc, zu), AXIlite/32 (ti), UART-over-USB (cl, nx)

• WhizniumDBE bytecode protocol

• Universal 32/64 bit character 
device driver for AXIlite dbeaxilite
w/ min. overhead ioctl()‘s;
read() / write() for serial I/O

• Standardization through Linux,
Yocto/Buildroot and adaptation
by vendors are excellent
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CPU Host
PHY‘s & Linux | Daemon

• WhizniumSBE-managed
main executable with
built-in HAL functionality

• Underlying hardware
(”target“) simple flag
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The Role of Whiznium
Overview | Model description | Module templates | Learnings

• Clean, ergonomic, source code structure
(“tasteful naming conventions”, etc.)

• Parametrized templates for standard components 
(e.g. SPI, GPIO, CRC, Git-Ident; 35 and counting)

• Custom templates can interact with the model / 
module surroundings while a design is composed 
(not just simple files with placeholders)

• The applicable vendor(‘s primitives) can be an 
auto-derived template parameter

• Scope extends beyond the FPGA world with 
WhizniumSBE (Service Builder’s Edition)
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The Role of Whiznium
Overview | Model description | Module templates | Learnings

• Modular structure
(top-level)
model file,
seven variants
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• Modular structure
(top-level)
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seven variants
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The Role of Whiznium
Overview | Model description | Module templates | Learnings

• Parametrized WhizniumDBE module templates used in the project
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The Role of Whiznium
Overview | Model description | Module templates | Learnings

• (cont’d)
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The Role of Whiznium
Overview | Model description | Module templates | Learnings

• Better VHDL: not enough initialization (MPFS antifuse-based default ‘1’), too 
much initialization (stateXyz := stateXyzInit in declaration overrides process := )

• Added constraints file formats

• Created vendor-abstracting wrappers

• Improved dbeaxilite module as RISC-V is more sensitive to mistakes kernel vs. 
user space than aarch64
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Conclusion

• Whiznium CV demonstrator great reality check for vendor agnosticity

• How to keep your design flexible and platform-agnostic

• parametrize

• simulate components outside of vendor tools

• prepare for block memory variety

• use Whiznium

• use GUI as little as possible

• use vendor IP core generators



Implementation of a Computer Vision
project on multiple platforms

FPGA Conference Europe 2026

Conclusion

• How to design multi-platform

• keep Whiznium model description and code base side-by-side (no separate Git 
branches)

• How to approach a new platform

• talk to someone using it for first step

• use the vendor example designs as base (how to do timing, clock architecture, wire up 
things)
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Outlook

• More platforms

• LLM-assisted workflow to implement requirement updates on Whiznium model 
level … leaving the deterministic code generation by Whiznium in place

• Approach

• Low-rank adaptation (LoRA) of Qwen2.5-Coder for Whiznium model files

• Cloud training based on curated model <-> code pairs

• Ryzen 7 (48 GB DDR4 SDRAM) + GTX 3090 (24 GB GDDR6X SDRAM) local workstation
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Resources

• Computer Vision project sources
https://github.com/mpsitech/wzsk-Whiznium-StarterKit
https://github.com/mpsitech/wskd-Whiznium-StarterKit-Device

• Whiznium installation instructions
https://github.com/mpsitech/The-Whiznium-Documentation

• Whiznium knowledge base (technical deep dives on specific subjects including on each 3D laser scanner variant)
https://mpsitech.github.io/Whiznium-Knowledge-Base

• WhizniumSBE and WhizniumDBE references (info e.g. on model file structure and module/IP templates)
https://mpsitech.github.io/The-WhizniumSBE-Reference
https://mpsitech.github.io/The-WhizniumDBE-Reference

• Some more presentations on the topic
https://www.mpsitech.com/documentation/presentations
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Thank You!
Questions?

Also, feel free to connect.

• https://www.linkedin.com/in/wirthmua

• https://github.com/mpsitech

https://github.com/mpsitech
https://github.com/mpsitech
https://github.com/mpsitech
https://github.com/mpsitech

