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Rogue Research



Near-infrared Spectroscopy (NIRS)



Optode Design

Brain

Source Optode Detector Optode



2D ray tracing Monte Carlo 
simulation with Python + 

NumPy + SciPy

Build and test 
design

Export design to 
SOLIDWORKS

Visualize ray tracing with 
Matplotlib

Design 
Cycle



AON3D



High-performance Parts



Human-Machine Interface (HMI)

ATMega-based Microcontroller

● C/C++ Firmware

Hardware System

● Motion Control
● Thermal Control

Touchscreen HMI

ARM-based SBC (Single Board 
Computer)

● React UI/UX Container
● Python Flask Backend Container
● Balena Device Management



Making Logs Fun



Scraping Data MVP

Python Cron Job + ETL

● Requests with REST APIs
● Pandas + SQLAlchemy for ETL

Print Farm

PostgreSQL

Grafana Metabase

Excel + CSV
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Offline Programming

Python Client 
Application

Robot Controller

Robot Simulator
(e.g., RoboDK) Simulated Robot

Real Robot



Autonomous Robot Data Collection and Training

DATA

POINT 
THERE!

MOVE 
HERE!

FEED ME 
DATA!



Halodi Robotics



VR Teleoperation and Autonomous 
Navigation and Interaction



Interface Layer

Architecture
Core Layer Application Layer

Robotics Expertise
More Less



Industry 4.0 
Demo at 
IPACK-IMA 
2022 in 
Milan
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Osedea



Spot Development
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