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Drone Reference Design - with Sensor Fusion

Solution Brief

Fast Deployment with an Agentic Development Environment
Co-developed with Mistral, SiMa.ai’s Drone Reference Design provides a modular platform that accelerates development. 
The power-efficient Modalix System on Module (SoM) supports extended flight time, autonomous navigation, and 
perception, while a security-hardened OS and an industrial operating-temperature range of −40°C to 85°C enable 
operation in demanding environments. The full-stack software package includes a BSP, Linux kernel and drivers, and 
libraries for AI/ML, computer vision, video, sensor control, and sensor fusion. Support for depth mapping, SLAM, 
perception, navigation, ROS 2, and Nav2 provides the foundation for autonomous applications. Palette Neat accelerates 
development and optimization using Python, C++, or GStreamer.

•  Complete reference design with sensor fusion 
accelerates time-to-market.

•  Sub-10W multimodal AI inference enables advanced 
perception, reasoning, and decision-making.

•  Scalable architecture supports rapid prototyping  
through full production deployment.

•  GPS-denied navigation enables autonomous  
operation in challenging environments.

•  Orange Cube flight controller and ROS 2   
integration simplify ecosystem integration.

•  Agentic software development accelerates  
design velocity and system optimization.
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Full-Stack Drone Reference Design
Autonomous, Multimodal, Multi-Sensor AI Deployment for Drones

About SiMa.ai
SiMa.ai is a leader in Physical AI, delivering a purpose-built, software-centric platform that brings best-in-class 
performance, power efficiency, and ease of use to Physical AI applications. The company is focused on scaling 
Physical AI across robotics, automotive, drones, industrial automation, aerospace and defense, smart vision, 
and healthcare. Learn more at www.sima.ai.

About Mistral Solutions
Mistral specializes in advanced product design and development services, including build-to-specification 
(BTS), build-to-print (BTP), and comprehensive system engineering for a wide range of applications. Expertise 
spans two primary business verticals: Aerospace and Defense, and Deep-Tech Applications, catering to 
industries such as Industrial, Automotive, Healthcare, Consumer Electronics, Semiconductor, and Hyperscalers. 
Learn more at www.mistralsolutions.com.

APPLICATION LAYER

MEDIA & FUSION PIPELINE

AI & COMPUTE FRAMEWORK

ROBOTICS & COMMUNICATION FRAMEWORK

SYSTEM SOFTWARE

HARDWARE (SiMa.ai Modalix MLSoC Platform)

I/O & PERIPHERALS

Live View
(Display)

Annotated Video
Streaming (RTSP)

Recording &
Playback Configuration Diagnostics /

Logs
Mission / Control
(Autonomy)

Ground Station
Integration

Camera 
Capture
(MIPI CSI)

ISP / 
Preprocess

AI Inference
(Object Detection)

Fusion Engine
(Camera + 
Radar)

Overlay & 
Annotation
(Distance, ID, etc.)

Video 
Encode
(H.264/H.265)

RTSP Server
(Stream Out)

mmWave 
Radar
(UART)

Radar 
Driver

Radar Processing
(Detection / Tracking /
Point Cloud)

Display Output
(HDMI)

SiMa.ai Palette ONNX Runtime /
TensorFlow Lite

MLA Accelerator
(Neural Inference)

CV Libraries
(OpenCV, etc.)

Tracking & Fusion
Algorithms

ROS 2
(Middleware)

ROS Nodes
(Sensors, Fusion,
Control, etc.)

MAVLink SDK
MAVLink 
Communication
(UDP/TCP Serial)

Telemetry / 
Command
Interface

Data Logging
(ROS Bags / 
Logs)

Linux OS
(Embedded Linux) Device Drivers Memory Manager Network Stack Storage Stack System 

Services
Time Sync
(NTP / PTP)

ARM CPUs MLA 
Accelerator ISP Video Encoder Display Engine DDR / 

Memory I/O Controllers DMA Engines

MIPI CSI 
Camera

mmWave Radar
(UART)

HDMI 
Display

Gigabit Ethernet
(RTSP)

M.2 NVMe SSD
(Recording) USB Wi-Fi / BT

(Optional)
5G / LTE
(Optional)

Application Layer Pipeline Compute / AI Robotics / Communication System Software Hardware Output Data Flow Control / Command Flow

Software Architecture

Our Silicon Our Boards

Modalix SoM SoM DevKit PCIe HHHL

Hugging Face Model Zoo

Hardware Software

huggingface.co/simaai sima.ai/model-browser/


