Patrick Rathje

Q Liverpool, UK & mail@patrickrathje.de & patrickrathje.de in patrick-rathje € prathje

About Me

Computer scientist with a strong background in distributed systems, loT, Al, blockchain, and software engineering.
Experienced in research, mentoring, and leading technical projects, with a passion for innovative software solutions
that bridge the gap between theoretical models and practical implementation.

Interests: Distributed Systems, Blockchain, Al, Motion Planning, Robotics
Methods: Monte Carlo Simulation, Mathematical Modeling, System-Level Simulation, Real-World Testing
Right to work in the UK: Yes

Work Experience

Al & Distributed Systems Engineer Liverpool, UK
Virtual Engineering Center, University of Liverpool Nov 2025 - present

o Bridging autonomous systems research with full-stack/embedded implementation, Rust-based optimization,
business support for enabling startups and SMEs

o Humanoid Robotics (Unitree G1): Motion Planning, Teleoperation, and Reinforcement Learning for Social Care
and Engineering Applications

IT Freelancer Kiel, Germany
Self-employed Software Engineer Jan 2022 - present

o Software developmentand consultingincluding system architecture, engineering and long-term maintenance.
Researcher (Computer Science) Kiel, Germany
Distributed Systems Group, Kiel University Oct 2020 - Mar 2025

o Supervised 18 theses on cooperative localization, swarm coordination, belief propagation, blockchain tech-
nologies, UWB ranging, camera-based tracking and lightweight ML on embedded devices.

o Tutored courses on Distributed Systems, IT Security, and Computer Networks

o Devised a Docker-based lab architecture for Distributed Systems to simulate network and failure conditions.
o Independent execution of a seminar on "Distributed Consensus and Blockchain Technologies".

o Contributed to early-stage discussions and events for the CAPTN Project &' on autonomous ferries for future

mobility in Kiel.
Lead Software Engineer, Principal Architect Kiel, Germany
Braune Digital GmbH Oct 2014 - Oct 2020

o Led planning and execution of 250k+ € software projects with teams of up to 6 developers.
o Designed and implemented full-stack systems, overseeing DevOps pipelines and long-term maintenance.
o Helped transition company from early-stage to 25+ employees and six-figure projects.

Education

Kiel University, Distributed Systems Research Group Jan 2025 - Mar 2025
Postdoc in Computer Science

o Attendee at Winter School “Hands-on Al and Mobile Systems: Research and Practice“ & (2025)
Kiel University, Distributed Systems Research Group Jan 2020 - Dec 2024
Doctor of Engineering (PhD) in Computer Science

o Attendee at “Reykjavik Summer School on Secure and Reliable Distributed Systems*“ £ (2022)

o Thesis Title: “From Contact Tracing to Coordination: Autonomy for Mobile Low-Power loT Systems”
Kiel University Oct 2017 - Dec 2019
MS in Computer Science

o Award for the Best Master’s Degree in Computer Science 2019

o Developed and held a 2.5-hour introductory lecture on the topic of "Quantum Computing."

o Thesis Title: “Chaos on the Roads: Safe Intersection Crossing Through Distributed Movement Coordination”
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o Relevant Courses: Image-based 3D Scene Reconstruction, Neural Networks and Deep Learning, Engineering
Secure Software Systems, Cryptography, Distributed Systems

Kiel University Oct 2014 - Sept 2017
BS in Computer Science

o Thesis Title (translated): “Designing Artificial Neural Networks for Parcel Identification”

o Relevant Courses: High-Performance Computing, Machine Learning, Financial Markets

Other Experience

Student Consultant, Head of IT Department Nov 2021 - Mar 2025
UNICONSULT Kiel e.V.

o LedIT strategy and supported consulting projects with a focus on digital solutions and systems improvement.
o Head of IT Department from May 2022 to May 2023

Selected Publications and Projects

VideoZero @ 2026
o Founded an agentic Al startup that creates educational animations and explainer videos from user prompts.

Motion Canvas Agent and MCP Server (Gradio Agent & MCP Hackathon) £ 2025
o Developed an Al agent and MCP server based on Gradio for creating and rendering Motion Canvas animations.

Motion Canvas Narrator £ 2025
o Integrates Al-powered TTS to Motion Canvas to define voice overs in code.

DisruptaBLE: Opportunistic BLE Networking £ 2022

o BLE-based DTN implementation based on the space-tested Bundle Protocol
o Large-scale, distributed, linux-based simulation containing hundreds of emulated loT devices

STARC: Decentralized Autonomous Intersection Management £ 2023
o STARC enables autonomous trajectory planning and coordination without a central entity.
o The wireless V2X protocol guarantees safe trajectories despite unreliable radio environments.
o Evaluations build on simulations and use a simplified model for vehicle dynamics.

Precise Ranging: Modeling Bias and Variance of Two-Way Ranging & 2024

o Mathematical model and numerical simulation and experimental validation on embedded UWB devices

Skills

Programming Languages: C, C++, Python, SQL, PHP, Rust, Elixir, JavaScript, TypeScript, Haskell, Prolog, Java

Technologies: Git, Docker, Full-Stack, React/SolidJS, HTML/CSS, REST, DevOps (Cl/CD), numpy, RTOS (Zephyr, Contiki-

NG), MuJoCo, ROS, Timefold, TensorFlow, Linux, ProxMox, HPC, AWS Lambda, Grafana, OpenCL, OpenMP
Project Management: Agile, Scrum, Kanban, Jira, TDD, BPMN, Cursor, IntelliJ, VS Code, MS Office Suite
Soft Skills: Mentoring, Problem Solving, Agile, First-Principles Thinking, Public Speaking, Technical Leadership

Languages: German (native), English (fluent)

Personal Interests

o Music: singing, piano, drums, guitar

o Curiosity in cosmology, relativity, and quantum mechanics
o Toastmasters for public speaking and self-growth

o Language learning: basic Marathi and Hindi

o Enjoy science fiction and evolutionary science

References

Prof. Dr. Olaf Landsiedel, Hamburg University of Technology, Networked CPS &, E-Mail &: PhD supervisor
Prof. Dr. Thomas Wilke, Kiel University, Theoretical CS Research Group, E-Mail &: Former professor

Dr. Valentin Poirot, Embedded ML Architect at Bosch, E-Mail 4: Research collaborator and co-author
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