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Education

Carnegie Mellon University

Ph.D. in SafeAl Lab, College of Engineering 2019—present
MS in Machine Learning, Machine Learning Department 2021-2022

Advisor: Ding Zhao, GPA: 4.0/4.0

The Johns Hopkins University

Robotics MSE, Laboratory of Computational Sensing and Robotics 2017-2019
Advisor: Gregory Chirikjian

Tsinghua University

BS, Automotive Engineering, School of Vehicle and Mobility 2013-2017
Advisor: Jiangiang Wang, Excellent Undergraduate Award
BS, Management, School of Economics and Management 2013-2017

Research Interests

My research goal is to build scalable, adaptable, and reliable robots that seamlessly interact with humans
in daily activities. My current research highlights the following perspectives: (1) in-context robot learning with
few-shot demonstrations and robot foundation models, (2) unsupervised learning to discover task/skill structures in
environment dynamics, visual geometries, and agent policies, (3) distributionally robust reinforcement learning that
balances performance and robustness when facing task uncertainties.

Methods: Machine Learning, Reinforcement Learning, Imitation Learning, Probabilistic Graphical Model

Applications: Robotics, Human-Robot Interaction, Embodied Agents, Intelligent Mobility

Work Experience

Google DeepMind, Robotics Team

Student Researcher, Mentor: Wenhao Yu 2023.2-2023.11
MIT-IBM Watson Al Lab
Research intern in Machine Learning, Mentor: Chuang Gan 2022.5-2022.12

Toyota Research Institute
Research intern, Machine Learning Engineering team, Mentor: Chao Fang 2021.6-2021.8

Honors and Awards

EECS Rising Stars [link] 2023
Robotics: Science and Systems (RSS) Pioneers [link] 2023
Rising Stars in Computational and Data Sciences [link] 2023
Excellent Bachelor Thesis at Tsinghua University (5%) 2017
National Scholarship at Tsinghua University (5%) 2014, 2015, 2016
Qualcomm Scholarship at Tsinghua University (0.3%) 2016

Cummins Dr. Lin Scholarship for excellent female students at Tsinghua University 2014, 2015


mailto:mengdixu@andrew.cmu.edu
http://mxu34.github.io
http://www.twitter.com/mengdibellaxu
http://www.github.com/mxu34
http://www.linkedin.com/in/mengdixu-bella
https://eecsrisingstars2023.cc.gatech.edu/
https://sites.google.com/view/rsspioneers2023/participants?authuser=0
https://risingstars.oden.utexas.edu/schedule.html
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indicates equal contribution.

Conference Publications

. [NAACL24] Jielin Qiu*, Mengdi Xu*, William Han*, Seungwhan Moon, and Ding Zhao. "Embodied Executable

Policy Learning with Language-based Scene Summarization", 2024 Annual Conference of the North American
Chapter of the Association for Computational Linguistics (NAACL). [pdf]

[CoRL'23] Shigqi Liu*, Mengdi Xu*, Peide Huang, Yongkang Liu, Kentaro Oguchi and Ding Zhao. "Continual
Reinforcement Learning with Group Symmetries", Conference on Robot Learning (CoRL), 2023. Oral, 6.6%
[pdf] [website]

[CoRL'23] Peide Huang, Xilun Zhang*, Ziang Cao*, Shiqi Liu*, Mengdi Xu, Wenhao Ding, Jonathan Francis,
Bingging Chen and Ding Zhao. "What Went Wrong? Closing the Sim-to-Real Gap via Differentiable Causal
Discovery", Conference on Robot Learning (CoRL), 2023. [pdf] [website]

[ICLR23] Mengdi Xu, Yuchen Lu, Yikang Shen, Shun Zhang, Ding Zhao, and Chuang Gan. "Hyper-Decision
Transformer for Efficient Online Policy Adaptation". Eleventh International Conference on Learning Representa-
tions (ICLR), 2023. [pdf] [website]

[AISTATS 23] Mengdi Xu, Peide Huang, Yaru Niu, Visak Kumar, Jielin Qiu, Chao Fang, Kuan-Hui Lee, Xuewei
Qi, Henry Lam, Bo Li and Ding Zhao, "Group Distributionally Robust Reinforcement Learning with Hierarchical
Latent Variables", The 26th International Conference on Artificial Intelligence and Statistics (AISTATS), 2023.
[pdf] [website]

[NeurlPS'23] Siyuan Zhou, Yilun Du, Shun Zhang, Mengdi Xu, Yikang Shen, Wei Xiao, Dit-Yan Yeung, Chuang
Gan, "Adaptive Online Replanning with Diffusion Models", Thirty-seventh Conference on Neural Information
Processing Systems, (NeurlPS), 2023. [pdf] [website]

[ACL'23] Jielin Qiu, Jiacheng Zhu, Mengdi Xu, Franck Dernoncourt, Trung Bui, Zhaowen Wang, Bo Li, Ding
Zhao, and Hailin Jin, "Semantics-Consistent Cross-domain Summarization via Optimal Transport Alignment",
The 61st Annual Meeting of the Association for Computational Linguistics (ACL), 2023. [pdf]

[EACL'23] William Han*, Jielin Qiu*, Jiacheng Zhu, Mengdi Xu, Michael Rosenberg, Emerson Liu, Douglas
Weber, and Ding Zhao, "Transfer Knowledge from Natural Language to Electrocardiography: Can We Detect
Cardiovascular Disease Through Language Models?", The 17th Conference of the European Chapter of the
Association for Computational Linguistics (EACL), 2023. [pdf]

[UAI'23] Yigi Wang, Mengdi Xu, Laixi Shi and Yuejie Chi, "A Trajectory is Worth Three Sentences: Multimodal
Transformer for Offline Reinforcement Learning", The 39th Conference on Uncertainty in Artificial Intelligence
(UAL), 2023. [pdf]

[ICASSP'23] Jielin Qiu, Jiacheng Zhu, Mengdi Xu, Peide Huang, Michael Rosenberg, Douglas Weber, Emerson
Liu and Ding Zhao, "Cardiac Disease Diagnosis on Imbalanced Electrocardiography Data Through Optimal
Transport Augmentation", 2023 IEEE International Conference on Acoustics, Speech and Signal Processing
(ICASSP). [pdf]

[ICML'22] Mengdi Xu, Yikang Shen, Shun Zhang, Yuchen Lu, Ding Zhao, Josh Tenenbaum and Chuang Gan,
"Prompting Decision Transformer for Few-shot Policy Generalization", Thirty-ninth International Conference on
Machine Learning (ICML), 2022. [pdf] [website]

[NeurlPS'22] Peide Huang, Mengdi Xu, Jiacheng Zhu, Laixi Shi, Fei Fang, Ding Zhao, "Curriculum Reinforce-
ment Learning using Optimal Transport via Gradual Domain Adaptation", Thirty-sixth Conference on Neural
Information Processing Systems, (NeurlPS), 2022. [pdf]

[IROS'22] Mengdi Xu, Peide Huang, Fengpei Li, Jiacheng Zhu, Xuewei Qi, Kentaro Oguchi, Zhiyuan Huang,
Henry Lam, and Ding Zhao, "Scalable Safety-Critical Policy Evaluation with Accelerated Rare Event Sampling",
IROS. 2022. [pdf]

[IJCAI'22] Peide Huang, Mengdi Xu, Fei Fang, Ding Zhao, "Robust Reinforcement Learning as a Stackelberg
Game via Adaptively-Regularized Adversarial Training", International Joint Conference on Artificial Intelligence
(IJCAI), 2022. [pdf]


https://arxiv.org/pdf/2306.05696.pdf
https://arxiv.org/pdf/2210.12301.pdf
https://sites.google.com/view/rl-covers/
https://arxiv.org/pdf/2306.15864.pdf
https://sites.google.com/view/sim2real-compass
https://openreview.net/pdf?id=AatUEvC-Wjv
https://sites.google.com/view/hdtforiclr2023/home
https://proceedings.mlr.press/v206/xu23d/xu23d.pdf
https://sites.google.com/view/gdr-rl/home
https://arxiv.org/pdf/2310.09629.pdf
https://vis-www.cs.umass.edu/replandiffuser/
https://aclanthology.org/2023.findings-acl.101/
https://aclanthology.org/2023.findings-eacl.33/
https://proceedings.mlr.press/v216/wang23d/wang23d.pdf
https://ieeexplore.ieee.org/document/10095562
https://proceedings.mlr.press/v162/xu22g/xu22g.pdf
https://mxu34.github.io/PromptDT/
https://openreview.net/pdf?id=_cFdPHRLuJ
https://ieeexplore.ieee.org/document/9981867
https://www.ijcai.org/proceedings/2022/0430.pdf
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[LivingMachine'22] Wenhuan Sun, Mengdi Xu, Jeffrey P. Gill, Peter J. Thomas, Hillel J. Chiel and Victoria
A. Webster-Wood, "GymSlug: Deep Reinforcement Learning toward Bio-inspired Control based on Aplysia
californica Feeding", Living Machines, 2022. [pdf]

[I[CRA’'21] Baiming Chen, Zuxin Liu, Jiacheng Zhu, Mengdi Xu, Wenhao Ding, Liang Li and Ding Zhao,
"Context-Aware Safe Reinforcement Learning for Non-Stationary Environments", IEEE International Conference
on Robotics and Automation (ICRA), 2021. [pdf]

[NeurlPS'20] Mengdi Xu, Wenhao Ding, Jiacheng Zhu, Zuxin Liu, Baiming Chen, and Ding Zhao, "Task-
Agnostic Online Reinforcement Learning with an Infinite Mixture of Gaussian Processes", Thirty-fourth Conference
on Neural Information Processing Systems (NeurlPS), 2020. [pdf]

[ICRA20] Wenhao Ding, Mengdi Xu, and Ding Zhao, "CMTS: A Conditional Multiple Trajectory Synthesizer
for Generating Safety-Critical Driving Scenarios", IEEE International Conference on Robotics and Automation
(ICRA), 2020. [pdf]

[CASE’'19] Mengdi Xu, Shengnan Lyu, Yingtian Xu, Can Kocabalkanli, Brian K. Chirikjian et al. "Mosquito
staging apparatus for producing PfSPZ malaria vaccines", IEEE 15th International Conference on Automation
Science and Engineering (CASE), 2019. [pdf]

[CASE'19] Hongtao Wu, Jiteng Mu, Ting Da, Mengdi Xu, Russell H. Taylor, lulian lordachita, and Gregory S.
Chirikjian, "Multi-mosquito object detection and 2D pose estimation for automation of PfSPZ malaria vaccine
production", IEEE 15th International Conference on Automation Science and Engineering (CASE), 2019. [pdf]

[IDETC'18] Mengdi Xu, and Gregory S. Chirikjian, "Recovering a Rotation Matrix From Three Direction
Cosines", ASME 2018 International Design Engineering Technical Conferences and Computers and Information
in Engineering Conference, 2018. [pdf]

Journal Publications

[CBS'23] Zhiyun Ma, lJieliang Zhao, Li Yu, Mengdan Yan, Lulu Liang, Xiangbing Wu, Mengdi Xu, Wenzhong
Wang, and Shaoze Yan. "A Review of Energy Supply for Biomachine Hybrid Robots." Cyborg and Bionic
Systems 4 (2023): 0053. [pdf]

[Neurocomputing'21] Baiming Chen, Mengdi Xu, Liang Li, and Ding Zhao, "Delay-Aware Model-Based
Reinforcement Learning for Continuous Control", Elsevier Neurocomputing, 2021. [pdf]

[J. Insect Physiol.'18] Jieliang Zhao*, Mengdi Xu*, Youjian Liang, Shaoze Yan, and Wendong Niu, "Influence of
hydrodynamic pressure and vein strength on the super-elasticity of honeybee wings", Journal of insect physiology
109 (2018): 100-106. [pdf]

Workshop Papers and Preprints

Mengdi Xu*, Peide Huang*, Wenhao Yu*, Shiqi Liu, Xilun Zhang, Yaru Niu, Tingnan Zhang, Fei Xia, Jie
Tan, Ding Zhao. "Creative Robot Tool Use with Large Language Models". Workshop on Language and Robot
Learning at CoRL 2023. [pdf][website][ML@QCMU Blog]

Yikai Wang, Mengdi Xu, Guanya Shi, Ding Zhao. "Guardians as You Fall: Active Mode Transition for Safe
Falling". [pdf]

Mengdi Xu*, Zuxin Liu*, Peide Huang*, Wenhao Ding, Zhepeng Cen, Bo Li and Ding Zhao. "Trustworthy
Reinforcement Learning Against Intrinsic Vulnerabilities: Robustness, Safety, and Generalizability". [pdf]

Baiming Chen, Mengdi Xu, Zuxin Liu, Liang Li, and Ding Zhao, "Delay-Aware Multi-Agent Reinforcement
Learning". [pdf]

Jiacheng Zhu*, Aritra Guha*, Dat Do*, Mengdi Xu, XuanLong Nguyen, and Ding Zhao. "Functional Optimal
Transport: Mapping Estimation and Domain Adaptation for Functional data", AAAI OT-SDM 2022 workshop
(spotlight). [pdf] (Under review by JMLR: Journal of Machine Learning Research)

Patents

Russell H Taylor, Gregory Chirikjian, lulian lordachita, Henry Phalen, Hongtao Wu, Mengdi Xu, Shengnan Lyu,
Michael Aaron Pozin, Jin Seob Kim, Can Kocabalkanli, Balazs Vagvolgyi, Brian K Chirikjian, Joshua Davis, Da
Ting, John S Chirikjian, Sumana Chakravarty and Stephen Hoffman, "Apparatus and Method of Use for an


https://www.springerprofessional.de/gymslug-deep-reinforcement-learning-toward-bio-inspired-control-/23779934
https://ieeexplore.ieee.org/document/9561593
https://proceedings.neurips.cc/paper/2020/file/47951a40efc0d2f7da8ff1ecbfde80f4-Paper.pdf
https://ieeexplore.ieee.org/document/9197145
https://ieeexplore.ieee.org/abstract/document/8843147
https://ieeexplore.ieee.org/document/8842953
https://asmedigitalcollection.asme.org/IDETC-CIE/proceedings-abstract/IDETC-CIE2018/51814/V05BT07A079/276148
https://spj.science.org/doi/full/10.34133/cbsystems.0053
https://www.sciencedirect.com/science/article/abs/pii/S0925231221005427
https://www.sciencedirect.com/science/article/pii/S0022191018301859
https://arxiv.org/pdf/2310.13065.pdf
https://creative-robotool.github.io/
https://blog.ml.cmu.edu/2023/12/08/creative-robot-tool-use-with-large-language-models/
https://arxiv.org/pdf/2310.04828.pdf
https://arxiv.org/abs/2209.08025
https://arxiv.org/pdf/2005.05441.pdf
https://arxiv.org/pdf/2102.03895.pdf

Automated Mosquito Salivary Gland Extraction Device", United States Patent 11,503,819, Filed Aug. 17, 2020,
Issued Nov. 22, 2022. [link]

Speaking Engagements

o Building Adaptable Generalist Robots
- Invited talk at NVIDIA Robotics Group, March 2024.
- Invited talk at Stanford ILIAD Lab, March 2024.
- Invited talk at Stanford Vision and Learning Lab, March 2024.
- Invited talk at Mila Robot Learning Seminar, March 2024.
- Invited talk at Professor Lei Li's Group at CMU, March 2024.
- Invited talk at Apple AIML Robotics Group, March 2024.
- Invited talk at Berkeley RAIL Lab, February 2024.
- Invited talk at Microsoft Research Reinforcement Learning Group, February 2024.
- Invited talk at Tsinghua IlIS, December 2023.
- Invited talk at ByteDance Al Lab, November 2023.
- Invited talk at Microsoft Research Lab - Asia, November 2023.
- Invited talk at Berkeley Hybrid Robotics Lab, November 2023.
- Lighting talk at Robotics: Science and Systems (RSS) Pioneers Workshop, July 2023.
- Contributed talk at Rising Stars in Computational and Data Sciences Workshop, April 2023, April 2023.
- Lighting talk at CMU Manipulation Reading Group, April 2023.

o Continual Vision-based Reinforcement Learning with Group Symmetries
- Lighting talk at RSS Workshop about Symmetries in Robot Learning, July 2023.

o Generalizable Robot Learning: The success of GPT4 and its potential in robotics research
- Guest lecture for 24-784 Trustworthy Intelligent Autonomy at Carnegie Mellon University. April 2023.

o Prompting Decision Transformer for Few-shot Policy Generalization
- Invited talk at AISOC lab at School of Computer Science, Carnegie Mellon University, April 2022.

o Group Distributionally Robust Reinforcement Learning with Hierarchical Latent Variables
- Talk at ICRA 2022 the Fresh Perspectives on the Future of Autonomous Driving Workshop, May 2022.
- Contributed talk at Toyota Research Institute, August 2021.

o Task-Agnostic Online Reinforcement Learning with an Infinite Mixture of Gaussian Processes
- Invited talk at Department of Statistics, University of Michigan, November 2020.

o Ambiguity-aware Sequential Decision Making for Human-in-the-loop Systems
- Lighting talk at CMU Symposium on Al and Social Good, February 2020.

o Recovering a Rotation Matrix From Three Direction Cosines
- Guest Lecture for EN.530.645 Kinematics at The Johns Hopkins University, Fall 2018.

Academic Service and Volunteering

Organization:
o Workshop on Lifelong Robot Learning: Generalization, Adaptation, and Deployment with Large Models, RSS
2024.
o RSS Pioneers workshop, RSS 2024.
o Breakout session leader at 3rd Women in Machine Learning Un-Workshop, ICML 2022

Conference Reviewer:

o International Conference on Machine Learning (ICML)

o Conference on Neural Information Processing Systems (NeurlPS)
o International Conference on Learning Representations (ICLR)

o Conference on Atrtificial Intelligence and Statistics (AISTATS)


https://patents.justia.com/patent/20210045375

Annual Meeting of the Association for Computational Linguistics (ACL)
International Conference on Computer Vision (ICCV)

IEEE/CVF Computer Vision and Pattern Recognition Conference (CVPR)
Learning for Dynamics & Control Conference (L4DC)

Association for the Advancement of Artificial Intelligence (AAAI)

O O 0O 0O O O

The International Conference on Acoustics, Speech, & Signal Processing (ICASSP)
o The International Conference on Robotics and Automation (ICRA)

Journal Reviewer:

o |EEE Transactions on Intelligent Transportation Systems (T-ITS).
o IEEE Transactions on Intelligent Vehicles (T-IV).

Assistant to Associate Chief Editor:
o The Journal of Robotica, 2018.09-2019.05.
Mentor:

o 2020 CMU Robotics Institute Summer Scholars Program (RISS)

Teaching

Teaching Assistant:

0 24-784 Trustworthy Intelligent Autonomy at Carnegie Mellon University, Spring 2023.

0 24-677 Linear Control Systems at Carnegie Mellon University, Fall 2021.

o EN.530.646 Robot Devices, Kinematics, Dynamics, and Control at The Johns Hopkins University, Spring 2019.
o EN.530.645 Kinematics at The Johns Hopkins University, Fall 2018.
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