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Personal Statement

My research develops advanced statistical frameworks for extracting structural and chemical
information from cryogenic electron microscopy (cryo-EM) data, spanning particle-level image analysis
to atom-level signal characterization. At the particle level, we developed statistical methods to quantify
model bias arising from the “Einstein-from-noise” phenomenon and introduced RE2DC, a robust and
computationally efficient method for classifying heterogeneous cryo-EM particle images, reducing
computational complexity from O(N”2) to O(N). At the atomic level, we recently developed a robust
hierarchical statistical framework that directly estimates atom-specific signal amplitude and spatial
width from experimental cryo- EM maps, together with unstructured covariance estimation to
characterize their complex dependence. Building on this foundation, our recent work has begun to
exploit the Coulombic nature of cryo-EM maps to interrogate atomic identity, resolvability, and local
electrostatic characteristics. My current research seeks to advance this direction by statistically
separating overlapping atomic signals to recover weak chemical information that is difficult to resolve
directly, ultimately extending cryo-EM from determining atomic coordinates toward quantitative
characterization of the chemical interactions underlying molecular function.

In my view, statistics has played an important role in advancing modern science. Please see my lecture
(2022.10.29) “data vs science”.

Research Areas
Hierarchical Bayesian Inference, Robust Statistics, Clustering Analysis, Dimension Reduction, Scan

Statistics, Statistical Machine learning, cryo-EM Image Analysis, Block Chain.

Education

9/92--6/97 Ph.D. in Statistics, Stanford University
9/89--6/91 M.S. in Physics, National Taiwan University
9/85--6/89 B.S. in Physics, National Taiwan University

Professional Experiences

May. 2013~present Research Fellow, The Institute of Statistical Science, Academia Sinica

Aug. 2017~Jul. 2024 Professor, The Data Science Program of National Taiwan University and
Academia Sinica

Jul. 2017~Jun. 2021 Deputy Director, The Institute of Statistical Science, Academia Sinica

Aug. 2003~May. 2013  Associate Research Fellow, The Institute of Statistical Science, A.S.


mailto:iping@stat.sinica.edu.tw
http://www.stat.sinica.edu.tw/iping/
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Sep. 2002~Jul. 2003 Senior Statistician, The Stanford Functional Genomics Facility, Stanford
University

Mar. 2001~Aug. 2002  Statistician, The Stanford Functional Genomics Facility, Stanford University

Aug. 1997~Jul. 2000 Postdoctoral Fellow, The Department of Health Research and Policy, Stanford
University

Honor

2013 Young Scholar Grant Award from Ministry of Science and Technology, Taiwan.

2019 ISI Elected member.

2020 ICCM Best Paper Award (Silver Award).

2021-2025 Principal Investigator Award from Academia Sinica.

Professional Service

2011-2013: Member, Nomination and Election Committee, International Chinese Statistical
Association (ICSA)

2016-2018: Executive Council Member, The Chinese Institute of Probability and Statistics
2017-2020: Associate Editor, Statistica Sinica

2017-2019: Member, Program Affairs Council, Data Science Program, National Taiwan University and
Academia Sinica

2018-2025: Editorial Board Member, International Statistical Review

2019-2024: Routine Supervisor, The Chinese Institute of Probability and Statistics
2025-2028: Executive Supervisor, The Chinese Institute of Probability and Statistics
2025-2027: Member, Academic Exchange and Cooperation Committee, Academia Sinica

2026--2029: Co-editor of Statistica Sinica

Teaching

Statistics, National Taiwan University, Taiwan, Spring 2009.

Regression Analysis, National Chiao Tung University, Taiwan, Fall 2010.

Statistical and Machine Learning, National Taiwan University, Fall, 2013.

Statistical and Machine Learning, National Taiwan University, Spring, 2016.

Statistics Foundation for Data Science I, National Taiwan University, Fall, 2018, 2019.

Statistics Foundation for Data Science II, National Taiwan University, Spring, 2021, 2022.

Seminar for Data Science, National Taiwan University, Fall, 2020; Fall, 2019; Spring, 2019; Fall, 2018;
Spring, 2018; Fall,2017.
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Hsin-hung Lin, Yu-Hsiang Lien, I-Ping Tu*, Wei-Hau Chang* (2026), “Use of a Coulombic
potential framework for interrogating the copper resolvability, identity and nuclearity in pMMO
Cryo-EM maps”, Journal of Chinese Chemical Society 0, pp 1-11.

Ching-Feng Chen, Szu-Chi Chung, Wei-Hau Chang* and I-Ping Tu* (2025), “EM-2SDR:
unsupervised clustering of 3D conformations directly from 2D cryo-EM images via tensor-
structure modeling”, Annals of Mathematical Sciences and Applications, 10 (2), pp 427-441.
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024-62045-8
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Meng-Chiao Ho* (2023). “A RAD51-ADP double filament structure unveils the mechanism of
filament dynamics in homologous recombination”. Nature Communications 14, 4993 (2023).
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“Uncertainty quantification in dynamic image reconstruction with applications to cryo-EM”.
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Shao-Hsuan Wang, Yi-Ching Yao, Wei-Hau Chang and I-Ping Tu* (2021). “Quantification of model
bias underlying the phenomenon of Einstein from noise”. Statistica Sinica 31, 2355-2379. DOI:
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Szu-Chi Chung, Shao-Hsuan Wang, Po-Yao Niu, Su-Yun Huang, Wei-Hau Chang and I-Ping Tu*
(2020). “Two-stage dimension reduction for noisy high-dimensional images and application to
Cryogenic Electron Microscopy”. Annals of Mathematical Sciences and Applications 5, 283-316.
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classification”. Communications Biology 3, 508.

Ren Chen, I-Ping Tu, Kai-Er Chuang, Qin-Xue Lin, Shih-Wei Liao, Wanjiun Liao* (2020). “Degree of
Mining Power Decentralization for Proof-of-Work Based Blockchain Systems”. [EEE Network 34,
266-271.

I-Ping Tu*, Su-Yun Huang and Dai-Ni Hsieh (2019). “The generalized degrees of freedom of
multilinear principal component analysis”. Journal of Multivariate Analysis 173, 26-37.
Jheng-Syong Wu, Cheng-Yu Hung, Tzu-yun Chen, Sam Song-yao Lin, Shu-Yu Lin, I-Ping Tu, Hung-
Ta Chen and Wei-Hau Chang* (2019). “Deriving a sub-nanomolar affinity peptide from TAP to
enable smFRET analysis of RNA polymerase Il complexes”. Methods 159-160, 59-69.
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of Applied Statistics 8, 259-285.
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I-Ping Tu*, Shao-Hsuan Wang and Yuan-Fu Huang (2013). “Estimating the Occurrence Rate of
DNA Palindromes”. Annals of Applied Statistics 7, 1095-1110.
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component analysis of order-two tensors”. Biometrika 99, 569-583.
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100.
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cryo-electron microscopy facilitates single particle analysis of unstained asymmetric protein
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Number of Factors”. Computational Statistics and Data Analysis 54, 2990-2998.

Hock Peng Chan*, I-Ping Tu and Nancy Zhang (2009). “Boundary crossing probability
computations in the analysis of scan statistics” in Scan Statistics--Theory and Applications, eds J.
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J. Fero, Gunnar B. Kristensen, Anne-Lise Bgrresen-Dale, Trevor Hastie, Robert Tibshirani, Matt
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0. Brown* (2002). “Phospholipase A2, Group IIA expression in gastric adenocarcinoma is
associated with prolonged survival and less frequent metastasis”. Proc Natl Acad Sci 99, 16203-
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Alice Whittemore*, I-Ping Tu (2000). “Detecting Disease Genes using Family Data. I. Likelihood-
base Theory”. American Journal of Human Genetics 66, 1328-1340.

I-Ping Tu, Balise RR, Alice Whittemore* (2000). “Detecting Disease Genes using Family Data. Il.
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I-Ping Tu and Alice Whittemore* (1999). “Power of Association and Linkage Tests when the
Disease Alleles are Unobserved”. American Journal of Human Genetics, 64, 641-649.

Alice Whittemore* and I-Ping Tu (1998). “Simple Robust Linkage Tests for Affected Sibs”.
American Journal of Human Genetics 62, 1228-1242.

I-Ping Tu (1997). “Theory and Applications of Scan Statistics”. Stanford Technical Report.
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R. S. Pruthi, lain Johnstone and I-Ping Tu, T. A. Stamey* (1997). “Prostate-specific antigen
doubling times in patients who have failed radical prostatectomy : Correlation with histologic
characteristics of the primary cancer”. Urology 49, 737-742.

Yi-Chen Cheng* and I-Ping Tu (1992). “Relation between the dielectric function and the density
response function for metals with a surface”. Physical Review B (Condensed Matter) 45, 1386-
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Y. Ku, F. Liu, C. Hsu, M. Chang, S. Hung, I. Tu, W. Chen* (2025). “Optimizing encrypted neural
networks: Model design, quantization and fine-tuning using FHEW/TFHE”. Proceedings on Privacy
Enhancing Technologies Symposium 2025.

Szu-Chi Chung, Cheng-Yu Hung, Huei-Lun Siao, Hung-Yi Wu, Wei-Hau Chang, I-Ping Tu* (2021).
“Cryo-RALib—a modular library for accelerating alignment in cryo-EM”. IEEE International
Conference on Image Processing (ICIP), 225-229.

Szu-Chi Chung, Shao-Hsuan Wang, Cheng-Yu Hung, Wei-Hau Chang, I-Ping Tu* (2021). “rAMI-rapid
alignment with moment of inertia for cryo-EM image processing”. Microscopy and Microanalysis
27,3216-3218.

Szu-Chi Chung*, Hung-Yi Wu, Wei-Hau Chang, and I-Ping Tu (2021). “Grouping 3D structure
conformations using network analysis on 2D cryo-EM projection images”. Focus on Microscopy
2021.

Yu-Jing Lin, Po-Wei Wu, Cheng-Han Hsu, I-Ping Tu and Shih-Wei Liao (2019). “An Evaluation of
Bitcoin Address. Classification based on Transaction History Summarization”. In 2019 IEEE
International Conference on Blockchain and Cryptocurrency (ICBC), 302-310.

Chi-Ning Chou, Yu-Jing Lin, I-Ping Tu and Shih-Wei Liao (2018). “Personalized difficulty adjustment
for countering the double-spending attack in proof-of-work consensus protocols”. In 2018 IEEE
International Conference on Internet of Things (iThings) and IEEE Green Computing and
Communications (GreenCom) and IEEE Cyber, Physical and Social Computing (CPSCom) and IEEE
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Invited Presentations

2004.12, “An Overshoot Correction in a Probability Ratio Test”, Conference of Time Series and
Sequential Analysis, Academia Sinica, Taiwwan.

2005.6, “Asymptotic Overshoots for Arithmetic [ID Random Variables”, ICSA  APPLIED STATISTICS
SYMPOSIUM, Washington DC, USA.

2005.11, “Beyond the Scree Plot”, Workshops on Genomics, National Singapore University,
Singapore.

2006.7, “Beyond the Scree Plot”, T 2006 H1#E R4S -E8 G iF o | ER TR &y
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2007.6, “The Application of Scan Statistics on Genomic Data”, Symposium on Recent

Development of Statistics in Biological Sciences, NHRI, Taiwan.

2007.12, “Asymptotic Overshoots for Arithmetic IID Random Variables”, A conference to

honor Prof. Huang Den-Yuan, Taiwan.

2008.3, “An eigenvector Variability”, Workshop for Machine Learning, Taiwan.

2008.4, “An eigenvector Variability”, Department of Statistics, National Cheng-Chi University,
Taiwan.

2008.4, “An eigenvector Variability”, Department of Mathematics, National Taiwan University,
Taiwan.

2008.6, “An eigenvector Variability”, The ISI-ISM-ISSAS joint meeting Academia Sinica, Taiwan.
2008.7, “Overshoots in the Boundary Crossing Problem”, International Workshop on Applied
Probability, Compiegne, France.

2008.12, “The Ratchet Scan Statistics on Poisson Random Field”, CASTA, Kyoto, Japan.

2009.6, “The Application of Scan Statistics on Genomic Data”, ICSA International Conference.
2010.10, “Estimate the Occurrence Rate of DNA Palindromes under a Markov Model”,
Department of Statistics, National Cheng-Chi University, Taiwan.

2010.12, “P-value Calculations for Genome-wide Scan Statistics”, The Eighth ICSA International
Conference.

2011.4, “Estimate the Occurrence Rate of the DNA Palindromes”, Department of Statistics,
National Tsing Hua University, Taiwan.

2011.6, “Estimate the Occurrence Rate of the DNA Palindromes”, WNAR, CA, USA.

2012.4, “A Self Updating Clustering Algorithm y-SUP Based on y-Divergence with Application to
Cryo-EM Images”, Department of Mathematics, National Taiwan University, Taiwan.

2012.5, “A Self Updating Clustering Algorithm y-SUP Based on y-Divergence with Application to
Cryo-EM Images”, Department of Applied Mathematics, National Sun Yat-sen University, Taiwan.
2012.6, “y-SUP : A Self Updating Clustering Algorithm Based on y-Divergence with Application to
Cryo-EM Images”, Workshop on learning structure high dimensional data, Taida Institute
for Mathematical Sciences, Taiwan.

2012.6, “y-SUP : A Self Updating Clustering Algorithm Based on y-Divergence with Application to
Cryo-EM Images”, The 21st South Taiwan Statistics Conference.

2012.10, “Application of scan statistics on genomic data: search palindrome clusters”, Taidai
Institute of Mathematical Science (TIMS), NTU.

2012.11, “The Maximum of a Ratchet Scanning Process over an r-dimensional Poisson Random
Field with Application in Genomic Sequences”, Institute of Statistics, NCKU.

2013.3.13 “Application of Scan Statistics on Genomic Data: Searching Palindrome Clusters”,
Institute of Statistics, NUK.

2013.3.18, "Scan Statistics over A Poisson Random Field and A Statistical Study on a cryo-EM

Image Set", Institute of Statistics, Academia Sinica.
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2013.6.28, “One Learning Experience--about scientific writing”, The 22nd South Taiwan Statistics

e

Conference, NKU.

2013.6.29, “Introduction to MPCA”, The 22nd South Taiwan Statistics Conference, NKU.
2013.7.2, “Statistical Methods for cryo-EM Image Analysis”, Workshop on Contemporary
Statistics, TIMS, NTU.

2013.8.6, “On Multi-linear Principal Component Analysis MPCA”, JSM, Montreal, Canada.
2013.12.23, “Introduction to multilinear principal component analysis”, ICSA, Hong Kong.
2014.3.19, “One Learning Experience--about scientific writing”, Institute of Statistics, Academia
Sinica.

2014.6.1 “Statistical Analysis for cryo-Electron Microscopy Images”, TWSIAM, NDHU.
2014.7.2 “Statistical Analysis for cryo-Electron Microscopy Images”, IMS APRM, Taipei.
2015.4.3 “A Structure Principal Component Analysis for cryo-Electron Microscopy
Images” Three Institute Joint Meeting (ISI,ISM and ISSAS), Tokyo. Joint 2015.6.16, “A
Structure Principal Component Analysis for cryo-Electron Microscopy Images”, The 24th
ICSA Applied Statistics Symposium and 13th Graybill Conference, Fort Collins,
Colorado , USA.

2015.10.16 “My Learning Experience —about scientific writing”, the Department of
Statistics, CUHK.

2016.3.8“Either/Or-----Introduction to Support Vector Machine”, seminar talk in NSYU.
2016.4.20 “2 4135 £ 9 B ”, the Department of Statistics, National Taipei University.

2017.5.16 “Rank Selection for MPCA”, the Department of Statistics, Dong-Hai University.
2017.6.27 “Rank Selection for MPCA”, ICSA Symposium, Chicago, IL, USA.

2017.7.27-28 “A tensor transition probability and its applications to Blockchain”, 7th Probability
and Statistics in Finance and Insurance - JSM Satellite Meeting.

2017.11.29-30. ‘Statistical Analysis for Cryo-electron Microscopy Images’, ISI-ISM-ISSAS Conf.
Tokyo

2017.12.21 ‘Statistical Analysis for Cryo-electron Microscopy Images’ , * 1 £ fichp 4 &
AR Rt ThiE 0 ¢ LX< & o (Invited Speaker).

2018.2.17-21 ‘A Dimension Reduction Method for cryo-EM Image Analysis’. at the Computational
Methods and Bioinformatics Session of Biophysics Society 2018 meeting.

2018.5.8 ‘A Model Bias Problem in Cryo-Electron Microscopy Image Analysis’, Department
Seminar at Institute of Statistics, National Central University. (Invited Speaker).

2018.6.25 ‘Double Spending Fork Attack in Blockchain ‘, The Workshop for Blockchains, Probability
and Statistics in Modern Financial Markets, Academia Sinica. (Invited Speaker).

2018.6.26, ‘Statistical Analysis for Cryo-electron Microscopy Images’, Big data in health sciences

conference, NHRI, Taipei. (Invited Speaker).
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2018.6.30-7.1 ‘A Model Bias Problem in Cryo-Electron Microscopy Image Analysis’, The Seventh
International Biostatistics Workshop of Jilin University, Changchun, China. (Invited Speaker).
2018.7.2-7.5 ‘A Model Bias Problem in Cryo-Electron Microscopy Image Analysis’, International
Chinese Statistical Association China Conference with the Focus on Data Science, Qingdao, China.
(Invited Speaker).

2018.8.30 “Developing a cryo-EM computation platform with focus on Integration and
Visualization”, Biweekly cryo-EM meeting at Institute of Biochemistry, Academia Sinica.

2018.9.3 “Einstein from noise and statistical de-nosing”, ASCEM’s Grand Opening Symposium and
Workshop, Academia Sinica.

2018.10.18 “Statistical Analysis for cryo-EM images”, Department of Applied Mathematics, NSYU.
2018.12.20 “Building a Novel Al-System for Classifying Molecular Heterogeneity of Cryo-EM Image
Analysis”, Grand Challenge Seed Program Workshop: Data Science, Academia Sinica.

2018.12.28 “ASCEP: A speedy and robust cryo-EM processing platform”, Symposium on Molecular
Imaging, Biorhythms, and Quantitative Science in Biomedicine and Public Health, Academia
Sinica.

2019.7.26 # Bliw# “Why is it so hard to learn statistics?”

2019.8.14 " Statistical Methods for cryo-EM image analysis”, DSSV at Doshisha University, Kyoto,
Japan.

2019.8.26 “Statistical Analysis for cryo-EM Images”, 2019 ONE DAY SYMPOSIUM ON DATA-DRIVEN
AND PHYSICS-BASED ANALYTICS, Academia Sinica.

2019.11.6-7 “Introduction to PCA, KEPCA and its Application to cryo-EM images”, Waseda
University — Academia Sinica Data Science Workshop, Tokyo, Japan.

2019.11.21-23 “A two-stage dimension reduction method and its applications on highly
contaminated image sets”, as a keynote speech in the International Symposium on Theories and
Methodologies for Large Complex Data, Tsukuba, Japan.

2020.1.15 'Statistical Analysis for Cryo-EM Images', stitiki§ & (T4t %3?“5 RN SN 3 A 2
2020.3.6 “Statistical Analysis for cryo-EM Images”, NCTU Institute of Statistics, Seminar.

2020.3.9 “Statistical Analysis for cryo-EM Images”’, NTU Mathematics Colloquium.

2020.6.9 “Applications and Extensions of Principal Component Analysis: from a Top to Protein
Structure Determination”, Colloquium at Institute of Physics, Academia Sinica.

2020.10.29 “Two-stage dimension reduction (2SDR) for noisy high-dimensional images and
application to Cryogenic Electron Microscopy, invited lecture, NSYSU, The Department of Applied
Mathematics.

2020.12.29 “Two-stage dimension reduction (2SDR) for noisy high-dimensional images and
application to Cryogenic Electron Microscopy, 2020 ICCM on line presentation. (Invited Speaker).
2021.10.20 “Statistical Methods for cryo-EM Image Analysis”, National University of Singapore,
Department of Statistics, on line presentation. (Invited Speaker).

2022.02.19 “Statistical Analysis for Cryo-EM Image Data”, ##38p R C EF P Fp R4 H



68

69

70

71

72

73

74

75

76

77

78

79

80

81

EARFFATRAE? P BBy PRI F ) e 2022 F F i3 €7 (Invited Speaker).
2022.04.22 “Our learning experience on Deep Learning in learning the 3D protein structures from
cryo-EM images”, [oP Machine Learning workshop (Invited Speaker).

2022.10.8 “Unintended Lies with Statistics”, 2022 Ethics Course at TIGP, Academia Sinica.
2022.10.29 “i% 3 #cdp vs ALE”, 2022 ¢ Bl E Bk WP OTE VR Y A o

2022.12.2 “Garbage in, Einstein out: A Mathematical Study of Einstein from Noise”, OIST

(Okinawa Institute of Science and Technology), Japan (Invited Speaker).

2023.2.24 “Garbage in, Einstein out”, Department of Statistics, George Mason University, VA, USA.
(Invited Speaker).

2023.7.12 “A Robust Empirical Bayesian Model for Weighted Linear Regression: Application to
Cryo-EM Analysis”, ISDCS, AS (Invited Speaker).

2023.8.11, “FHEE R QAP FEE TG A7 E AT R Y I AP TR, B4 AT
i

2023.11.4 “Good Statistical Practices (GSP): A must toward a successful and responsible science
career”, 2023 Ethics Course at TIGP, Academia Sinica (Invited Speaker).

2024.5.28 “An Empirical Hierarchical Bayesian Method and Application to Cryo-EM Analysis”,
SiegmundFest24, hosted by The Department of Statistics, Stanford University. (Invited Speaker).

https://statistics.stanford.edu/events/siegmundfest24.

2024.9.18 “A Hierarchical Linear Model for Cryo-EM Analysis”, The Department of Statistics,
Rutgers University (Invited Speaker).

2024.10.5 “Good Statistical Practices (GSP): A must toward a successful and responsible science
career”, 2024 Ethics Course at TIGP, Academia Sinica (Invited Speaker).

2025.8.2 “A statistical method for cryo-electron microscopy data analysis", Next-Generation
Statistics: From Theory to Practice in a Data-Rich Era, Vanderbilt University, USA. (Invited
Speaker).

2025.11.1 “Good Statistical Practices (GSP): A must toward a successful and responsible science
career”, 2024 Ethics Course at TIGP, Academia Sinica (Invited Speaker).

2026.12.18 , “Statistical Method for cryo-EM Data Analysis: Robust Hierarchical Bayesian

Model”, Joint 2025 Taipei Symposium, Academia Sinica (Invited Speaker).

Host for workshop, summer school and conferences

2018.2.9 Poster Competition, ISSAS.
2018.5.17-18 2018 it H 1 i¥3F, ISSAS.
2018.6.25 The Workshop for Blockchains, Probability and Statistics in

Modern Financial Markets, ISSAS.
2018.7.30-8.10  Statistical Summer School, ISSAS.


https://www3.stat.sinica.edu.tw/2022openhouse/
https://statistics.stanford.edu/events/siegmundfest24

7.
8.
9.

2018.12.7-11
2018.12.28

2019.8.26
2019.12.23
2019.12.27

10. 2025.12.16.

Workshop on High-Dimensional Statistical Analysis, ISSAS.

Symposium on Molecular Imaging, Biorhythms, and Quantitative

Science in Biomedicine and Public Health, Academia Sinica.

2019 One Day Symposium on Data-driven and physics-based analytics, ISSAS.
Symposium on Statistical Science in Biomedicine and Public Health, ISSAS.
Symposium on Molecular Imaging and Biorhythms, Academia Sinica, ISSAS.

114 & szt §jisF2 34 €, Academia Sinica.



