Zirui Zhu

zirui@comp.nus.edu.sg
zirui-zhu.com

RESEARCH INTERESTS

I develop structure-aware, resource-efficient methods for foundation models. My work spans scalable LLM training,
budgeted multimodal and long-video understanding, and reward modeling for post-training alignment. I also
explored recommender systems and robot learning in my earlier work.

EDUCATION

National University of Singapore Singapore
PhD in Computer Science Dec 2026 (Expected)
Advisor: Prof. Yang You

Tsinghua University Beijing, China
B.Eng. in Electronics Engineering Jun 2022

Advisor: Prof. Yong Li

RESEARCH & INDUSTRY EXPERIENCE

TikTok Pte. Ltd. Singapore
Research Intern Apr 2025 — Apr 2026
Mentors: Dr. Zhenheng Yang and Dr. Kun Xu

Project: Adaptive compute allocation for foundation models — FOCUS, improving long-video VQA accuracy by 11.9%
while using <2% of frames (ICLR 2026); and CAMEL, reflecting only when unsure: 14B beats 70B judges (ICML 2026).

Beijing Lingyi Wanwu Information Technology Co., Ltd. (01.AI) Beijing, China
Research Intern May 2024 - Jul 2024
Mentor: Dr. Zhenyu Gu

Project: Large-batch optimization for LLM pre-training — designed an optimizer for Yi-7B, improving pre-training
efficiency by scaling the batch size from 2M to 16M tokens at no cost to convergence.

Beijing Kuaishou Technology Co., Ltd. Beijing, China
Research Intern Sep 2021 — Feb 2022
Mentor: Dr. Yang Song

Project: Multi-behavior recommendation — designed a hypergraph-convolution-based recommender, achieving up to
+23.2% improvement on an internal dataset.

RoboTouch Lab, The Robotics Institute, CMU Pittsburgh, USA
Remote Research Assistant Jun 2021 - Mar 2022
Advisor: Prof. Wenzhen Yuan

Project: Tactile-sensing simulation — built a PyBullet-based grasping simulator with sim-to-real transfer for grasp-
stability prediction (IROS 2022).

Future Communications and Internet Lab, Tsinghua University Beijing, China
Research Assistant Apr 2019 - Sep 2020
Advisors: Prof. Xu Chen and Prof. Yong Li

Project: GNN-based social recommendation — proposed a hypergraph-based heterogeneous social recommendation
model with state-of-the-art results (ICDE 2022).

HONORS AND AWARDS

2026 Research Achievement Award, National University of Singapore

2021 Scholarship for Overall Excellence (Top 10%), Tsinghua University

2018 Scholarship for Excellent Academic Performances (Top 10%), Tsinghua University
2016  First Prize (Jiangsu Province), Chinese Physics Olympiad

2016 Second Prize (Jiangsu Province), Chinese Mathematics Olympiad

2015 First Prize (Jiangsu Province), Chinese Chemistry Olympiad
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PUBLICATIONS

Zirui Zhu, Hailun Xu, Xuanlei Zhao, Yong Liu, Yingxuan Ren, Kanchan Sarkar, Kun Xu, and Yang You.
Loop Dropout: Regularizing Shared Updates in Looped Language Models.
arXiv preprint, 2026.

Yong Liu, Di Fu, Yang Luo, Zirui Zhu, Minhao Cheng, Cho-Jui Hsieh, and Yang You.
POME: Post Optimization Model Edit via Muon-Style Projection.
The 40th Annual Conference on Neural Information Processing Systems (NeurlPS 2026).

Zirui Zhu, Hailun Xu, Yang Luo, Yong Liu, Kanchan Sarkar, Kun Xu, and Yang You.
CAMEL: Confidence-Gated Reflection for Reward Modeling.
The 43rd International Conference on Machine Learning (ICML 2026).

Xiaotian Fan, Hiok Hian Ong, David Yuchen Wang, Zirui Zhu, Kanchan Sarkar, and Kun Xu.
MatchLM2Lite: A Scalable MLLM-to-Lite Framework for Reproduced Content Identification.
The 32nd ACM SIGKDD Conference on Knowledge Discovery and Data Mining (KDD 2026).

David Yuchen Wang, Haoying Li, Hailun Xu, Wei Chee Yew, Zirui Zhu, Sanjay Saha, Hao Hei, Kanchan Sarkar, and
Kun Xu.

MLT-Dedup: Efficient Large-Scale Online Video Deduplication via Multi-Level Representations and Spatial-Temporal
Matching.

The 32nd ACM SIGKDD Conference on Knowledge Discovery and Data Mining (KDD 2026).

Zirui Zhu, Hailun Xu, Yang Luo, Yong Liu, Kanchan Sarkar, Zhenheng Yang, and Yang You.
FOCUS: Efficient Keyframe Selection for Long Video Understanding.
The 14th International Conference on Learning Representations (ICLR 2026).

Yong Liu, Zirui Zhu, Chaoyu Gong, Minhao Cheng, Cho-Jui Hsieh, and Yang You.
Sparse MeZO: Less Parameters for Better Performance in Zeroth-Order LLM Fine-Tuning.
The 39th Annual Conference on Neural Information Processing Systems (NeurlPS 2025).

Yong Liu, Di Fu, Hailun Xu, Yang Luo, Zirui Zhu, Kanchan Sarkar, Zhenheng Yang, Minhao Cheng, Cho-Jui Hsieh,
and Yang You.

SeedFT: Structure-Preserving Fusion for Multi-Seed LLM Fine-Tuning.

Preprint, 2025.

Yong Liu, Di Fu, Shenggan Cheng, Zirui Zhu, Yang Luo, Minhao Cheng, Cho-Jui Hsieh, and Yang You.
SeedLoRA: A Fusion Approach to Efficient LLM Fine-Tuning.
The 42nd International Conference on Machine Learning (ICML 2025).

Yang Luo, Zangwei Zheng, Ziheng Qin, Zirui Zhu, Yong Liu, and Yang You.
MERIT: Maximum-normalized Element-wise Ratio for Language Model Large-batch Training.
The 42nd International Conference on Machine Learning (ICML 2025).

Yang Luo, Zangwei Zheng, Zirui Zhu, and Yang You.
How Does the Textual Information Affect the Retrieval of Multimodal In-Context Learning?
The Conference on Empirical Methods in Natural Language Processing (EMNLP 2024).

Zirui Zhu, Yong Liu, Zangwei Zheng, Huifeng Guo, and Yang You.
Helen: Optimizing CTR Prediction Models with Frequency-wise Hessian Eigenvalue Regularization.
The ACM Web Conference (WWW 2024).

Zilin Si, Zirui Zhu, Arpit Agarwal, Stuart Anderson, and Wenzhen Yuan.
Grasp Stability Prediction with Sim-to-Real Transfer from Tactile Sensing.
The IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS 2022).

Zirui Zhu, Chen Gao, Xu Chen, Nian Li, Depeng Jin, and Yong Li.
Inhomogeneous Social Recommendation with Hypergraph Convolutional Networks.
The 38th IEEE International Conference on Data Engineering (ICDE 2022).

SERVICE & TEACHING

Reviewer: ICML, ICLR, NeurIPS, CVPR, ECCV, ACL, TKDE
Teaching Assistant: NUS CS3244 Machine Learning, Fall 2025

SKILLS

Programming: Python; Bash; Git
Frameworks: PyTorch; Transformers; vLLM; TRL; DeepSpeed; Accelerate; Hydra; W&B
Systems: Linux; Docker; Slurm
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