Siyuan (Wilson) Sun

wilsonsun@arizona.edu | wilsun.io (Personal Page) | github.com/ws-uofa | Tucson, AZ / Shanghai, China

EDUCATION
University of Arizona Tucson, AZ
B.S. in Artificial Intelligence; GPA: 4.0/4.0 Aug. 2025 - May 2027 (Expected)

— Relevant Coursework: Deep Learning for NLP, Neural Networks, Reinforcement Learning, Principles of ML,
Text Retrieval and Web Search.

East China University of Science and Technology Shanghai, China
B.S. in Artificial Intelligence (Transferred to UArizona) Sep. 2023 — July 2025
RESEARCH EXPERIENCE
CLULab, University of Arizona Tucson, AZ
Undergraduate Research Assistant (Advised by Prof. Mihai Surdeanu) Sep. 2025 — Present
— Conducting research at the intersection of Large Language Models (LLMs) and Information Retrieval
(IR).
— Developing a unified joint-optimization framework for neural retrieval systems to transcend modular performance
ceilings.

— Exploring generalization-aware optimization for Transformer-based LMs and architectural innovations in Neural IR.

TECHNICAL SKILLS

Languages: Python, Java, C/C++, Shell (Bash), Linux (Remote Dev), Git

NLP & Deep Learning: PyTorch, Hugging Face (Transformers, Accelerate, PEFT, TRL), LangChain, Scikit-learn
LLM & IR Techniques: SFT, RLHF (PPO/DPO), LoRA/QLoRA, Dense Retrieval, Query Expansion, Reranking,
EM-based Optimization, FAISS, Milvus, Elasticsearch (BM25), vLLM

Infrastructure: Multi-GPU Parallel Training, Mixed Precision (FP16/BF16), CUDA Memory/OOM Management

SELECTED RESEARCH & PROJECTS

Joint Optimization of Neural Retrieval System | Qwen2.5, BGE, EM Algorithm EMNLP 2026 (In Prep)
— Designed an end-to-end Expectation-Maximization (EM) optimization framework to align LLM-based query
expansion with retriever preferences.

— E-Step: Utilized LLMs for diverse expansion path exploration; M-Step: Performed LoRA fine-tuning on
high-reward samples evaluated by a Cross-Encoder Reranker.

— Proposed Reward Margin mechanism and DDLP (Delta-Driven Laziness-Penalty) loss to mitigate
”negative return” in expansion, ensuring robustness and generalization.

— Achieved a 4% absolute gain in NDCG@10 on the TREC DL 2019 benchmark by integrating the tuned
expander into a state-of-the-art Retrieve-and-Rerank pipeline.

Emotion Classification in Creative Text | RoBERTa, Domain Adaptation
— Investigated domain adaptation for RoBERTa-base on metaphorical texts (poetry/lyrics) using a two-stage training
pipeline to transfer emotional priors from social media data.
— Compared LoRA vs. Full Fine-tuning, demonstrating that full tuning yields superior performance (F'1 ~ 0.60) in
capturing deep semantic relationships in figurative language.

Learning Dense Reward Functions in Chess (IRL) | Gymnasium, ResNet, IRL
— Built an Inverse Reinforcement Learning (IRL) framework to infer dense reward functions from expert
demonstrations to solve temporal credit assignment problems in sparse chess rewards.
— Developed a custom Gymnasium environment and a ResNet-based reward model to capture human-like positional
intuition, validated via saliency map analysis.

Brain-to-Text: Decoding Intracortical Speech | BERT, GPT-2, LoRA Brain-to-Text '25 Competition
— Developed a hybrid Encoder-Decoder framework coupling a BERT encoder with a GPT-2 decoder to translate
neural activity into natural language for ALS patients.
— Integrated Masked Phoneme Modeling (MPM) and LoRA, achieving a Word Error Rate (WER) of
12.4%.
— Engineered a Day-Specific Adaptation Layer to address non-stationary neural signals across recording sessions.
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HEL=
TFFEIKZ (University of Arizona) K%, £E
ANLEEIZE%E; GPA: 4.0/4.0 2025 % 8 A - 2027 % 5 A (FitHEL)
— 1AXKIRFE: NLP R E ¥, A& ML, B+, fLEFIFEE, XAHhEE5 Web # %,
EHRBI RS L,
ANIFREZPLEE (EHFETAERKTE) 2023 % 9 A - 2025 % 7 A
Bz n
TFFRAKZFE CLULab Az, £#E
AAFBIFE (§9F: Mihai Surdeanu #4%) 2025 % 9 A - 24

- EAEFHE (LLM) 5E 88 % (IR) ¥ X XG0T RA % .
- FEARATHERRARNE — B WUESR, §ERBHERMR TR
— WERET Transformer WiF 5 HA 2 LR BNA, NEHERE LT T o RAGAFH .

Tl #ige
%RTEIES: Python, Java, C/C++, Shell (Bash), Linux (& %), Git
NLP 5/RE=>3): PyTorch, Hugging Face (Transformers, Accelerate, PEFT, TRL), LangChain, Scikit-learn

LLM 5#Z$#A: SFT, RLHF (PPO/DPO), LoRA/QLoRA, & %, Z#¥ &, ZH/r, 2T EM B fl, FAISS,
Milvus, Elasticsearch (BM25), vLLM

EAflight: £ GPU T4, 64 El% (FP16/BF16), CUDA &7 /OOM # #

RERMEARSTE

WERRRZFNBEEMRN | Quen2.5, BGE, EM Hi%k EMNLP 2026 (#£4%)
— RWT M EBm 2R AN (EM) RAER, X T LLM @y &gy B 50K &6 RT .

— E-%: A LLM &% 200 T BERZ;, M-%: # 5 Cross-Encoder & # /7 23 il & X i #£ A H 34T LoRA #0A .
— & 4 Reward Margin #l %[ DDLP (2 MIEER) MAEE, NWRBEHYT EFH “fdm” FA,

— # TREC DL 2019 M #, £HT NDCGQ10 4x{E 4% ##R .

BIB X AREERS % | RoBERTa, FUHTH
— %% 7 RoBERTa-base %A (#H/Bd) LHMBIERH, Mk BmEsE i B EeRk.
— X 1T LoRA 54 5%H0H, EHASMBRERRGHES ¥HEEEXEZFERAERE (F1~0.60).

ERSM AT LRMERES (IRL) | Gymnasium, ResNet, #3E{LES
— BT —AMEEMAFES (IRL) 2, MNEREF PR S LR R, BB Xm A,
— AT ET ResNet XA UMK BT E®R, HEL R FWE (Saliency Map) 4T #4T 7 Bl

Brain-to-Text: f##EERNIESE{ES | BERT, GPT-2, LoRA Brain-to-Text 25 & %
— AR T =R & Encoder-Decoder 242, 4 ALS B34 4 £ 75 5 # 4L A X7

- BRT BB EFREME (MPM) fr LoRA AR, AT 124% H#E%FE (WER).

- RUTEHHEEZEENE, WEAERERAMGEFREERETFA.
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