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Highlights 

• Lead/Corresponding author on 35+ publications, and co-authored 70+ publications. 

• Delivered 10+ invited talks, and presented 40+ contributed and poster presentations at 

prestigious conferences. 

• Honored with 10+ research awards, including the R&D 100 Award and the Microscopy 

Today Innovation Award, etc. 

• Actively engaged in research communities: organized 5+ symposia and workshops in past 

two years. 

 

EDUCATION_________________________________________________________________ 

The University of Tennessee, Knoxville, Tennessee, United States              2016.08—2020.12 

• Ph.D., Materials Science and Engineering 

Nankai University, Tianjin, China                                                                   2010.09—2014.08 

• BS, College of Chemistry 

 

WORK AND RESEARCH HISTORY_____________________________________________ 

R&D Staff                                                                                                           10.2024—present  
Data NanoAnalytics Group, Center for Nanophase Materials Sciences, Oak Ridge National Laboratory, 

Oak Ridge, Tennessee, United States 

• Leading an INTERSECT project for cross-facility co-optimization combining AI-driven 

autonomous synthesis platform and autonomous characterization platform  

R&D Associate Staff                                                                                          04.2023—09.2024  

Data NanoAnalytics Group, Center for Nanophase Materials Sciences, Oak Ridge National Laboratory, 

Oak Ridge, Tennessee, United States 

• Focused on automated and autonomous experiment harnessing the power of machine 

learning for physics and materials discovery. 

• Developing platform for automated microscopy, i.e., AEcroscopy  

• Spearheaded the project of Gated Active Learning for Reliable Autonomous Experiment 

Postdoctoral Research Associate                                                                      04.2021—03.2023 

Functional Atomic Force Microscopy Group, Center for Nanophase Materials Sciences, Oak Ridge 

National Laboratory, Oak Ridge, Tennessee, United States 

• Investigating novel ferroelectric materials using scanning probe microscopy 

Graduate Research Assistant                                                                            08.2016—12.2020 

Department of Materials Science and Engineering, The University of Tennessee, Knoxville, Tennessee, 

United States 

mailto:liuy3@ornl.gov
https://scholar.google.com/citations?user=V9FMPgQAAAAJ&hl=en
https://www.linkedin.com/in/yong-tao-liu/


• Exploring fundamental mechanisms of metal halide perovskite with functional and chemical 

imaging techniques, including synthesizing metal halide perovskite thin films.  

 

HONORS AND AWARDS_______________________________________________________ 

• Microscopy Today Innovation Awards, Microscopy Society of America, 2024 

• AVS NSTD Early Career Competition Finalist, American Vacuum Society, 2023  

• R&D 100 Award, 2023 

• Center for Nanophase Materials Sciences (CNMS) Postdoctoral Award, 2023 

• Microscopy& Microanalysis Postdoctoral Scholar Award, Microscopy Society of 

America, 2023 

• ORNL Outstanding Scholarly Output Award, Oak Ridge National Laboratory, 2022 

• AVS NSTD Early Career Competition Finalist, American Vacuum Society, 2022 

• MRS Graduate Student Silver Award, Material Research Society (MRS), December 2019 

• AVS Graduate Research Award, American Vacuum Society (AVS), October 2019 

• Best Student Poster Gold Award (rank 1st), Center for Nanophase Materials Sciences 

(CNMS) at Oak Ridge National Laboratory (ORNL), August 2019 

• Joseph E. Spruiell Award for Excellence in Research, Department of Materials Science 

and Engineering, the University of Tennessee at Knoxville, April 2019 

• MRS Graduate Student Silver Award, Material Research Society (MRS), November 2018 

• Best Student Poster Award, Center for Nanophase Materials Sciences (CNMS) at Oak 

Ridge National Laboratory (ORNL), August 2018 

 

FUNDING____________________________________________________________________ 

• FY2025 ORNL DRD INTERSECT INITIATIVE 

▪ “Physics-Informed, Data-Fusion Approach for Cross-Facility Optimization”; Role: 

PI; Awarded: 360 K/ year. 

▪ “AI-Driven Energy Materials Synthesis and Topochemical Investigation”; Role: Co-I; 

Awarded: 370 K/ year. 

 

PROFESSIONAL SERVICE_____________________________________________________ 

Society Committee Member 

• 2024-2025: Executive Committee Member of American Vacuum Society Nanoscale Science 

and Technology Division 

• 2025: Program Committee of the Computer Vision for Materials Science (CV4MS), 

Computer Vision and Pattern Recognition (CVPR) 

Conference Symposium and Workshop Organizer  

• (upcoming) 2025 MS&T: Materials Science & Technology: Enhancing the Accessibility of 

Machine Learning-Enabled Experiments; Sep 28 - Oct 1, 2025; Columbus, OH 

• (upcoming) 2025 ACerS EMA Basic Science and Electronic Materials Meeting: AI in 

materials research: from data analysis, autonomous experimentation, to human-AI 

cooperation; Feb 25-28, 2025; Denver, CO 

• (upcoming) 2024 MRS Fall Meeting: Symposium MT02-Machine Learning in Action—

Automated and Autonomous Experiments; Dec 1- 6, 2024; Boston, MA 



• 2024 CNMS User Meeting: Workshop-AI/ML approaches to incorporate theory-in-the-loop 

to achieve autonomous synthesis and manipulation, August 12-15, 2024; Knoxville, TN 

• 2024 Microscopy &Microanalysis Meeting: Symposium C02-Machine Learning-driven 

Automated Microscopy for Materials Discovery and Semiconductor Manufacturing; July 28-

Aug 1, 2024; Cleveland, OH 

• 2024 MRS/ACerS Joint Workshop: AI/ML for Ceramics/Glasses; Mar 26-27, 2024; Virtual 

• 2024 ACerS EMA Basic Science and Electronic Materials Meeting: Symposium S09-

Machine Learning and Automated Synthesis/Characterization for Novel Materials; Feb 13-

16, 2024; Denver, CO  

• 2023 MRS Fall Meeting: Symposium DS02-Automated Experimentation with Synchrotrons, 

Neutrons and Microscopes; Nov 26-Dec 1, 2023; Boston, MA 

• 2023 CNMS User Meeting Workshop: Autonomous Characterization and Synthesis; Aug 7, 

2023; Knoxville, TN  

Funding Reviewer 

• DOE ASCR 

• ORNL INITIATIVEs 

Editorial Service  

• 2021 – 2023: Editorial Board Member for Energy Frontier Research Centers (supported by 

The Department of Energy's Office of Science) Newsletter 

 

PUBLICATIONS ______________________________________________________________ 
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(2024). 
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Choices and In-Loop Interventions on Learning Dynamics in Autonomous Scanning Probe 

Microscopy. Journal of Applied Physics 135.15 (2024).  

16. Liu, Y.*, Checa, M. and Vasudevan, R.K., Synergizing Human Expertise and AI Efficiency 

with Language Model for Microscopy Operation and Automated Experiment Design. 

Machine Learning: Science and Technology (2024). 

17. Kalinin, S. V., Liu, Y., Biswas, A., Duscher, G., Pratiush, U., Roccapriore, K., ... & 

Vasudevan, R. Human-in-the-loop: The future of Machine Learning in Automated Electron 

Microscopy. Microscopy Today 32.1 (2024): 35-41. 

18. Morozovska, A.N., Eliseev, E.A., Liu, Y., Kelley, K.P., Ghosh, A., Liu, Y., Yao, J., 

Morozovsky, N.V., Kholkin, A.L., Vysochanskii, Y.M. and Kalinin, S.V. Bending-induced 

isostructural transitions in ultrathin layers of van der Waals ferrielectrics. Acta Materialia, 
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PATENTS AND INVENTION DISCLOSURE______________________________________ 

1. Patent: Ievlev, A. V., Ovchinnikova, O. S., Lorenz, M., & Yongtao, LIU. “Time-resolved 

chemical studies via time-of-flight secondary ion mass spectrometry”, (2022). U.S. Patent 

No. 11,355,336. Washington, DC: U.S. Patent and Trademark Office. 

2. Patent: Ziatdinov, M.Z., Roccapriore, K., Yongtao, LIU., Kelley, K.P., Vasudevan, R.K., 

Hinkle, J.D., Kalinin, S.V., “Science-driven automated experiments”, (2024). U.S. Patent No. 

11,982,684. 

3. Invention Disclosure: Kalinin, S.V., Yongtao, LIU, Biswas, A., Duscher, G., Pratiush, U., 

Roccapriore, K., Ziatdinov, M., Vasudevan, R.K., Valleti, M., Ahmadi, M., “Human-in-the-

loop automated experiment”, (2024), Patent ID 81950302 

4. Invention Disclosure: “Hypothesis learning in automated experiment: application to 

combinatorial materials libraries”, Ziatdinov, M., Kalinin, S.V., Yongtao, LIU, (2024), 

Patent ID 81934321 

 

CONFERENCE PRESENTATIONS______________________________________________  

1. (upcoming) Invited Talk: Scientific Exploration with Expert Knowledge (SEEK) in Active 

Learning Powered Autonomous Microscopy; EMA 2025: Basic Science and Electronics 

Division Meeting, Feb 25-28, 2025, Denver, CO, USA 

2. (upcoming) Invited Talk: Gated Active Learning for Scientific Exploration in Autonomous 

Experiments; 2024 APS Mid-Atlantic Section Meeting, Nov 15-17, 2024, Philadelphia, PA, 

USA 

3. Invited Talk: AEcroscopy—Empowering Microscopy Toward Automated and Autonomous 

Experimentation; MS&T 2024, Oct 6-9, 2024, Pittsburgh, PA, USA 

4. Invited Talk: Navigating the Microscopic World--Autonomous Measurements Powered by 

Machine Learning; MLM 2024, Sep 17-19, 2024, Kanazawa, Japan 

5. Invited Seminar Talk: The Synergy of AI efficiency and Human Expertise in Autonomous 

Experimentation; George and Dot Bishop Advanced Materials Colloquium, Clemson 

University, Sep 5, 2024 

6. Talk: Advancing Microscopy through the Synergy of Human Expertise, LLM efficiency, and 

API Enabled Automation; 2024 Microscopy and Microanalysis meeting, July 28-Aug 1, 

2024, Cleveland, OH, USA. 

7. Invited Talk: Navigating the Microscopic World--Autonomous Measurements Powered by 

Machine Learning; 78th STLE Annual Meeting; May 19-23, 2024, Minneapolis, MN, USA 



8. Talk: Advancing Microscopy with Machine Learning for Physics Discovery; EMA 2024 

Basic Science and Electronics Division Meeting; Feb 13-16, 2024; Denver, CO, USA 

9. Talk: Harnessing Automation and Machine Learning in Scanning Probe Microscopy to 

Accelerate Physics Discovery; 2024 APS March meeting; March 3-8, 2024; Minneapolis, 

MN, USA 

10. Talk: Automated Microscopy for Physics Discovery; 2023 MRS Fall Meeting; Nov 26-Dec 1, 

2023; Boston, MA, USA  

11. Talk: Automated Microscopy for Physics Discovery: From High Throughput to Hypothesis 

Learning; 2023 AVS International Symposium and Exhibition; Nov 5-10, 2023; Portland, 

OR, USA  

12. Talk: Machine Learning-Driven Autonomous Microscopy for Materials and Physics 

Discovery; 2023 Microscopy and Microanalysis, July 23-27, 2023; Minneapolis, MN, USA  

13. Invited Talk: Machine Learning Driven Automated Scanning Probe Microscopy for Physics 

Discovery; 2023 ACA Annual Meeting, July 7-11, 2023; Baltimore, Maryland, USA 

14. Talk: Study of hybrid perovskite by active learning and ensembled DCNN powered 

autonomous scanning probe microscopy; 2023 TechConnect World, June 19-21, 2023; 

Washington DC, USA. 

15. Invited Talk: Machine Learning Driven Automated Scanning Probe Microscopy for 

Material Discovery: Applications in Ferroelectric and Optoelectronic Materials; APS March 

Meeting, March 5-10, 2023; Las Vegas, NV, USA. 

16. Invited Talk: Autonomous Scanning Probe Microscopy: From Streaming Image Analysis to 

Learning Physics; AVS meeting; November 6-11, 2022; Pittsburgh, PA, USA. 

17. Invited Talk: Machine Learning Driven Automated Scanning Probe Microscopy for 

Materials Discovery; Seagate Al/ML Distinguished Speaker Series; Oct 7, 2022; Virtual 

18. Invited Talk: Machine Learning Driven Automated Microscopy for Materials Discovery; 

2022 SPIE Optics + Photonics; August 21-25, 2022; San Diego, USA. 

19. Invited Talk: Machine Learning-Driven Automated SPM: Applications in Ferroelectrics; 

2022 RMS AFM &SPM Meeting; July 4-6, 2022; Hybrid Virtual and In-Person Conference 

20. Talk: Exploring Fundamental Mechanisms of Polarization Switching via Piezoresponse 

Force Spectroscopy of Composition Spread Libraries; 2022 ISAF-PFM-ECAPD Joint 

Conference; June 27-July 1, 2022; Hybrid Virtual and In-Person Conference 

21. Talk: Experimental discovery of structure-property relationships in ferroelectric materials 

via active learning; 2022 ISAF-PFM-ECAPD Joint Conference; June 27-July 1, 2022; 

Hybrid Virtual and In-Person Conference 

22. Talk: Hypothesis-Driven Automated Experiment in Scanning Probe Microscopy: Exploring 

the Domain Growth Laws in Ferroelectric Materials; 2022 ISAF-PFM-ECAPD Joint 

Conference; June 27-July 1, 2022; Hybrid Virtual and In-Person Conference 

23. Talk: Active Learning-Driven Automated Scanning Probe Microscopy Enables Discovery of 

Structure-Property Relationship; 2022 APS March Meeting; March 14-18, 2022; Hybrid 

Virtual and In-Person Conference 

24. Poster: Interface and Bending Effects on Ferroelectricity in Ultrathin CuInP2S6 Probed by 

Piezoresponse Force Microscopy; 2022 APS March Meeting; March 14-18, 2022; Hybrid 

Virtual and In-Person Conference 



25. Poster: Machine Learning-Driven Scanning Probe Microscopy for Ferroelectric Domain 

Writing; 2022 APS March Meeting; March 14-18, 2022; Hybrid Virtual and In-Person 

Conference 

26. Talk: Conductive hotspots in Hf0.5Zr0.5O2: an automated experiment investigation; 2021 

Electronic Materials and Applications; January 19-21, 2021; Virtual Conference 

27. Invited Talk: Experimental discovery of structure-property relationships in ferroelectric 

materials via active learning; 2022 Electronic Materials and Applications; January 19-21, 

2022; Virtual Conference 

28. Poster: Strain in Metal Halide Perovskites: The Critical Role of A-Cation; 2021 Materials 

Research Society Fall Meeting; December 6-8, 2021; Hybrid Virtual and In-Person 

Conference 

29. Talk: Photoinduced iodide repulsion and halides-demixing in layered perovskites; 2021 

Materials Research Society Fall Meeting; December 6-8, 2021; Hybrid Virtual and In-Person 

Conference 

30. Talk: Decoding the shift-invariant data: applications for band-excitation scanning probe 

microscopy; 2021 Materials Research Society Fall Meeting; December 6-8, 2021; Hybrid 

Virtual and In-Person Conference 

31. Talk: Disentangling ferroelectric wall dynamics and identification of pinning mechanisms 

via deep learning; 2021 Materials Research Society Fall Meeting; December 6-8, 2021; 

Hybrid Virtual and In-Person Conference 

32. Talk: Conductive hotspots in Hf0.5Zr0.5O2: an auto experiment investigation; 2021 Materials 

Research Society Fall Meeting; December 6-8, 2021; Hybrid Virtual and In-Person 

Conference 

33. Talk: Automated Scanning Probe Microscopy Based on Deep Kernel Learning; 2021 

Materials Research Society Fall Meeting; December 6-8, 2021; Hybrid Virtual and In-Person 

Conference 

34. Talk: Experimental discovery of structure-property relationships in ferroelectric materials 

via active learning; 2021 Workshop on Computational and Autonomous Workflows; July 

20-21, 2021; Virtual Conference  

35. Poster: Disentangling ferroelectric wall dynamics and identification of pinning mechanisms 

via deep learning; 2021 Joint Nanoscience and Neutron Scattering User Meeting; August 2-

20, 2021; Virtual Conference. 

36. Poster: Conductive hotspots in Hf0.5Zr0.5O2: an automated experiment investigation; 2021 

Joint Nanoscience and Neutron Scattering User Meeting; August 2-20, 2021; Virtual 

Conference. 

37. Invited Talk: Investigating ferroic behavior of metal halide perovskites; 2021 Joint ISAF-

ISIF-PFM Virtual Conference; May 16-21, 2021; Virtual Conference. 

38. Talk: Subgrain structure and ionic segregation in metal halide semiconductors; Materials 

Research Society Spring Meeting; April 17-23, 2021; Virtual Meeting 

39. Talk: Understanding the Chemico-Physical Interactions in Metal Halide Perovskites by 

Multimodal Imaging Techniques; Materials Research Society Spring/Fall Meeting; 

November 27-December 4, 2020; Virtual Conference. 



40. Talk: Operando Imaging of Ion Migration in Metal Halide Perovskite; Microscopy and 

Microanalysis 2020 Meeting; August 4-7, 2020; Virtual Conference. 

41. Talk: Hysteretic ion Migration in Methylammonium Lead Iodide; Materials Research Society 

Fall Meeting; December 1-6, 2019; Boston, MA, USA. 

42. Talk: Unveiling photoinduced ion dynamics in hybrid organic inorganic perovskites using 

time-resolved time-of-flight secondary ion mass spectrometry; Materials Research Society 

Fall Meeting; December 1-6, 2019; Boston, MA, USA. 

43. Talk: Chemical Dynamics in Hybrid Organic-Inorganic Perovskites; Materials Research 

Society Fall Meeting; December 1-6, 2019; Boston, MA, USA. (MRS Graduate Student 

Silver Award) 

44. Talk: Ferroic-Ionic Interaction in Hybrid Organic-Inorganic Perovskites; American Vacuum 

Society 66th International Symposium& Exhibition; October 20-25, 2019; Columbus, OH, 

USA. (AVS Graduate Research Award) 

45. Talk: Chemical Nature of Ferroelastic Twin Domains in CH3NH3PbI3; American Vacuum 

Society 66th International Symposium& Exhibition; October 20-25, 2019; Columbus, OH, 

USA. (AVS NSTD Division Award Finalist Talk) 

46. Talk: Ferroic-Ionic Interaction in Hybrid Organic-Inorganic Perovskites; American Vacuum 

Society 66th International Symposium& Exhibition; October 20-25, 2019; Columbus, OH, 

USA.  

47. Poster: Ferroic-Ionic Interaction in Hybrid Organic-Inorganic Perovskites; American 

Vacuum Society 66th International Symposium& Exhibition; October 20-25, 2019; 

Columbus, OH, USA. 

48. Poster: Ferroic-Ionic Interaction in Hybrid Organic-Inorganic Perovskites; Center for 

Nanophase Materials Sciences User Meeting; August 12-14, 2019; Oak Ridge, TN, USA. 

(Best Student Poster Award, rank 1st) 

49. Talk: Multi-Modal Imaging of Local Chemistry and Ferroic Properties of Hybrid Organic-

Inorganic Perovskites; Microscopy and Microanalysis 2019 Meeting; August 4-9, 2019; 

Portland, OR, USA 

50. Talk: Chemical Phenomena in Ferroelastic CH3NH3PbI3 Perovskite; Materials Research 

Society Fall Meeting; November 25-30, 2018; Boston, MA, USA. (MRS Graduate Student 

Silver Award) 

51. Poster: Temperature-dependent chemical-structural correlation in MAPbI3 Perovskite; 

Materials Research Society Fall Meeting; November 25-30, 2018; Boston, MA, USA 

52. Talk: Ionic and Electronic Properties of Twin Domain in MAPbI3; Materials Research 

Society Fall Meeting; November 25-30, 2018; Boston, MA, USA 

53. Poster: Chemical Nature of Ferroelastic Twin Domains in CH3NH3PbI3 Perovskite; 

Materials Research Society Fall Meeting; November 25-30, 2018; Boston, MA, USA 

54. Talk: Deciphering Chemical Nature of Ferroelastic Twin Domain in MAPbI3 perovskite by 

Helium Ion Microscopy Secondary Ion Mass Spectrometry; American Vacuum Society 65th 

International Symposium& Exhibition; October 21-26, 2018; Long Beach, CA, USA 

55. Poster: Ionic Activity of Twin Domain in MAPbI3; Center for Nanophase Materials Sciences 

User Meeting; August 13-15, 2018; Oak Ridge, TN, USA. (Best Student Poster Award) 

56. Poster: Chemical Nature of Ferroelastic Twin Domains in CH3NH3PbI3 Perovskite; Center 

for Nanophase Materials Sciences User Meeting; August 13-15, 2018; Oak Ridge, TN, USA 



57. Poster: Exploring Ferroelectricity of Hybrid Organic-Inorganic Perovskites; Materials 

Research Society Fall Meeting; November 26-December 1, 2017; Boston, MA, USA 

58. Poster: Exploring Ferroelectric/Ferromagnetic Interaction Created by Nickel and Hybrid 

Organic-Inorganic Perovskites; Center for Nanophase Materials Sciences User Meeting; July 

31-August 3, 2017; Oak Ridge, TN, USA 

 


