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Education
Heidelberg University Heidelberg, Germany
PhD Candidate in Statistical Natural Language Processing Group 2019 - 2025 (expected)

– Advisor: Prof. Dr. Stefan Riezler
– Topic: Grounding Natural Language Processing in Geodata.
– Supported by Google Focused Research Award.
– Published work on text generation, multimodality, agents, reasoning and model alignment.

University of Waterloo Waterloo, Canada
Visiting Graduate Student at the Computer Science Department 6 months, 2019

Heidelberg University Heidelberg, Germany
Master’s in Computational Linguistics graduated 2019
Thesis about unsupervised sentence summarization [5].

Heidelberg University Heidelberg, Germany
Bachelor’s in Computational Linguistics with Minor in Computer Science graduated 2015

Internships
Google DeepMind Berlin, Germany
Student Researcher 6 months, 2024
Optimizing pretraining data mixtures with contextual bandits for machine translation and LLMs.
Tech: Python, JAX, TPUs

Amazon AWS AI Seattle, US
Applied Scientist Intern 6 months, 2022
Backward compatible finetuning of language models [3]. Now used in production.

Nuance Communications Montréal, Canada
Research Intern 6 months, 2018
Implemented CNN related layers in CUDA for internal deep learning framework.
Tech: Python, Theano, CUDA, C++

Bosch AI Palo Alto, US
Research Intern @ Spoken Language Understanding. 3 months, 2017

IBM Research and Development Böblingen, Germany
Machine Learning Engineer Intern @ Functional Hardware Verification (POWER9). 6 months, 2015

Selected Publications
1. Boosting Process-Correct CoT Reasoning by Modeling Solvability of Multiple-Choice QA

Raphael Schumann and Stefan Riezler
arXiv preprint 2025.
Tech: PyTorch, Custom RL Training Loop with Inference Scheduling, Flash Attention API, vLLM, Slurm

2. VELMA: Verbalization Embodiment of LLM Agents for Vision and Language Navigation in Street View
Raphael Schumann, Wanrong Zhu, Weixi Feng, Tsu-Jui Fu, Stefan Riezler, William Yang Wang
AAAI 2024, Vancouver, Canada & FMDMWorkshop at NeurIPS 2023.
Tech: PyTorch, HuggingFace Trainer; Demo: AWS Lambda, OpenAI API, JS, GCP, Docker

3. Backward Compatibility During Data Updates by Weight Interpolation
Raphael Schumann, Elman Mansimov, Yi-An Lai, Nikolaos Pappas, Xibin Gao and Yi Zhang
EACL 2024, Malta.
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4. Generating Landmark Navigation Instructions fromMaps as a Graph-to-Text Problem
Raphael Schumann and Stefan Riezler
ACL 2021, virtual.
Tech: PyTorch, OpenNMT; Demo: TorchServe, Lambda, JS, Docker; Data: Mechanical Turk API, Flask

5. Discrete Optimization for Unsupervised Sentence Summarization with Word-Level Extraction
Raphael Schumann, Lili Mou, Yao Lu, Olga Vechtomova and Katja Markert
ACL 2020, virtual.

Teaching
Character-Level and Tokenizer-Free Language Modeling
Instructor, undergraduate/graduate course, Heidelberg University. summer 2025
Tool Augmented Large Language Models
Instructor, undergraduate/graduate course, Heidelberg University. summer 2024
Robust and Parameter-Efficient Finetuning
Instructor, undergraduate/graduate course, Heidelberg University. summer 2023
Software Project
Supervisor, undergraduate course, Heidelberg University. summer 2021, winter 2023

Invited Talks
Grounding Natural Language Processing in Geodata
– Google X online, Sep 2024
– Microsoft Research - NYC online, Apr 2024
– Lyft -Mapping Team Munich, Mar 2024
– University of Southern California - NLP Lunch Los Angeles, Mar 2024
– UC Santa Cruz - ERIC Lab Santa Cruz, Feb 2024
– UC Santa Barbara - NLP Group Santa Barbara, Nov 2022
– Google AI - NLP Group Zurich online, Nov 2020

Mitigating Model Update Regression
– Google - Ads Safety and AutoTFX online, Feb 2023
– Aleph Alpha online, Feb 2023

Transcription Errors in Context of Intent Detection and Slot Filling
– 3MM*Modal Pittsburgh, Nov 2018
– Carnegie Mellon University - LTI Sphinx Lunch Pittsburgh, Nov 2018

Projects
Open Distributed Evolution Strategies (ODES) fall, 2025
Proof-of-Concept for finetuning LLMs with evolution strategy (ES) and distributed GPU workers communi-
cating via http. The server handles data, job distribution and aggregation. Workers can register on-the-fly
and population is scaled accordingly. Model state is broadcasted as a list of random seeds with rewards.
Tech: vLLM, PyTorch, Flask, Socket.IO, Redis, Docker; Repo: GitHub
Tokenizer-Agnostic Pretraining winter, 2024
Modified LLM pretraining objective to predict (in parallel) next 16 bytes instead of next token. Faster training,
less GPU memory and "free" speculative decoding. Trained 370M, 780M and 3B models on up to 300B tokens.
Tech: PyTorch, Distributed Data Parallel, Multi-Node, Parquet; Status: Discontinued, baseline not beaten.

Natural Languages & Other
• German (native), English
• www.map2seq.schumann.pub: Interactive demos for VLN and generation of navigation instructions.
• Worked with: Python, PyTorch/TensorFlow/JAX, CUDA, HTML/CSS/JS, SQL, AWS, Docker
• Reviewer at multiple ML/NLP conferences and Area Chair @ ACL/ARR.
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