
Han Mao Kiah

#05-39 Division of Mathematical Sciences
School of Physical and Mathematical Sciences
21 Nanyang Link
Singapore 637371
email: hmkiah@ntu.edu.sg
website: http://personal.ntu.edu.sg/hmkiah

Academic Qualifications
2010–2014 Ph. D. in Mathematics, Nanyang Technological University, Singapore

Supervisor: Prof. Yeow Meng Chee
Thesis Title: Reliable Communications over Power Lines through Coded Modulation Schemes

2002–2006 B. Sc. in Mathematics, 1st Class Honours, National University of Singapore, Singapore

Summary of Working Experience
Aug 2018 –
present

Assistant Professor at School of Physical and Mathematical Sciences,
Nanyang Technological University, Singapore
Research Areas:

• Design and analysis of codes and algorithms for distributed storage networks.
• Design of codes for DNA information storage.

May 2015 –
Aug 2018

Lecturer at School of Physical and Mathematical Sciences
Nanyang Technological University, Singapore

Apr 2015 –
May 2015

Research Fellow at School of Physical and Mathematical Sciences,
Nanyang Technological University, Singapore

Feb 2014 –
Feb 2015

Postdoctoral Research Associate at Coordinated Science Laboratory,
University of Illinois at Urbana-Champaign, USA
Supervisor: Assoc. Prof. Olgica Milenkovic
Research Areas:

• Design of synchronization algorithms for distributed storage networks.
• Design of codes for DNA information storage.

Aug 2013 –
Feb 2014

Project Officer at School of Physical and Mathematical Sciences,
Nanyang Technological University, Singapore
Supervisor: Prof. Yeow Meng Chee
Research Areas:

• Adapting classical codes for modern applications like physically unclonable functions and
flash memories.

• Using combinatorial design theory to construct optimal codes in Enomoto-Katona space.

Academic Honours and Awards
2010–2013 Research Scholarship under National Research Foundation - Competitive Research Programme
2006 Singapore Mathematical Society Medal and Prize
2006 Singapore National Academy of Science Award
2002–2006 Dean’s List, National University of Singapore
2004 Lim Soo Peng Book Prize

1

mailto:hmkiah@ntu.edu.sg
http://personal.ntu.edu.sg/hmkiah


Han Mao Kiah http://personal.ntu.edu.sg/hmkiah

Research Summary

Key Areas of Research
Coding Theory

• Design and analysis of encoding and decoding schemes.
• Applications to modern data storage, communication, and distributed computing scenar-

ios
• Bounds on the size and constructions of optimal codes.

Combinatorics
• Construction of combinatorial designs with application to codes.
• Methods in enumerative and extremal combinatorics.
• Asymptotic analysis of algorithms

Specific Research Interests

• Coding for storage of data on synthetic DNA strands: sequence reconstruction problem,
constrained coding, bee-identification problem

• Low-bandwidth, verifiable, privacy-preserving schemes for distributed applications: pri-
vate information retrieval, distributed computing

Research Awards / Recognition
2019 2018 SPMS Young Researcher Award
2020 International Symposium on Information Theory and Its Applications 2020 Best Student Paper

Award winner (Student: J. Chrisnata)
2022 International Symposium on Information Theory and Its Applications 2022 Early Career Re-

searcher Paper Award Winner (Researcher: D. T. Dao)

Invited Presentations
2023 “The Bee Identification Problem and DNA-Based Data Storage” 59th Annual Allerton Confer-

ence on Communication, Control, and Computing, Monticello, USA
2023 “The Bee Identification Problem and DNA-Based Data Storage” METU EEE Seminar, Online
2023 “Sequence Reconstruction Problems for Deletions” Coding and Information Theory Israel Con-

ference 2023, Tel Aviv, Israel
2022 “Balancing a la Knuth: Generalizations and Applications for DNA-based Data Storage” Viet-

nam Institute for Advanced Study in Mathematics, Hanoi, Vietnam
2022 “Sequence Reconstruction Problems for Deletions” Munich Workshop on Coding and Cryptog-

raphy 2022, Germany
2022 “Sequence Reconstruction Problems for Deletions” Taizhou University, China, Online
2022 “Sequence Reconstruction Problems for Deletions” Shanghai Jiao Tong University, China, On-

line
2022 “Sequence Reconstruction Problems for Deletions” Taizhou University, China, Online
2022 “Sequence Reconstruction Problem for Deletion Channels: A Complete Asymptotic Solution”

ITA Workshop 2022, San Diego, USA
2020 “Balancing a la Knuth for DNA-based Data Storage” Colloquium on Combinatorial Designs,

Online
2020 “Balancing a la Knuth for DNA-based Data Storage” Hyderabad Workshop on Information

Theory, Online
2019 “Efficient and Explicit Balanced Primer Codes” ITA Workshop 2019, San Diego, USA
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2018 “You don’t have to buy Bitcoin. You can mine it.” SMS Lecture Series 2018, Singapore
2017 “Cooling Codes: Thermal-Management Coding for High-Performance Interconnects” 17th An-

nual Henry Taub TCE Conference, Haifa, Israel
2016 “Bounds and Constructions for Geometric Orthogonal Codes” 55th Annual Allerton Conference

on Communication, Control, and Computing, Monticello, USA
2015 “Coding for DNA Based Storage: New Problems, Old Tools” Workshop on Coding Techniques

for Synthetic Biology, Urbana-Champaign, USA
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IEEE Transactions on Information Theory, vol. 68, no. 11, pp. 7141–7158
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[J35] Y. M. Chee, H. M. Kiah, H. Zhang (2021). “Lower Bounds for Total Storage of Multiset
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[J26] Y. M. Chee, F. Gao, H. M. Kiah, A. C. H. Ling, H. Zhang, X. Zhang (2019). “Decompositions
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Multiple Erasures”, IEEE Transactions on Information Theory, vol. 64, no. 10, pp.6567–6582
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Larger than Optical Orthogonal Codes”, IEEE Transactions on Information Theory, vol. 64,
no. 4, pp. 2883–2895

[J20] Y. M. Chee, T. Etzion, H. M. Kiah, A. Vardy (2018). “Cooling Codes: Thermal-Management
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Codes from CSS Construction: a Complete Characterization”, International Journal of Quan-
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pk”, Designs, Codes and Cryptography, vol. 63, issue 1, pp. 105–112
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[M1] O. Milenkovic, R. Gabrys, H. M. Kiah, S. M. T. Yazdi, (2018). “Exabytes in a Test Tube: The

Case for DNA Data Storage”, IEEE Spectrum, Invited paper. Cover for May 2018.

Conference proceedings

[C83] S. Singhvi, R. Con, H. M. Kiah, E. Yaakobi (2024). “An Optimal Sequence Reconstruction
Algorithm for Reed-Solomon Codes”, Proceedings of the 2024 IEEE International Symposium
on Information Theory, Accepted Apr 2024

[C82] S. Kruglik, H. M. Kiah, S. H. Dau, E. Yaakobi (2024). “Private Repair of a Single Erasure in
Reed Solomon Codes”, Proceedings of the 2024 IEEE International Symposium on Information
Theory, Accepted Apr 2024

[C81] T. X. Dinh, B. T. Le, S. H. Dau, S. Boztas, S. Kruglik, H. M. Kiah, E. Viterbo, T. Etzion, Y.
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[C79] W. Kim, J. N. Raj, S. Kruglik, H. M. Kiah (2024). “Decoding Sparse Reed-Solomon Codes
with Known Support”, Proceedings of the 2024 IEEE International Symposium on Information
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the 2024 IEEE International Symposium on Information Theory, Accepted Apr 2024

[C77] S. Singhvi, A. Boruchovsky, H. M. Kiah, E. Yaakobi (2023). “ Data-Driven Bee Identification
for DNA Strands”, Proceedings of the 2023 IEEE International Symposium on Information
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Reed-Solomon Codes in the Presence of Erroneous Nodes”, Proceedings of the 2023 IEEE In-
ternational Symposium on Information Theory, Taipei, pp. 1003–1008

[C74] T. T. Nguyen, K. Cai, H. M. Kiah, T. D. Dao, K. A. S. Immink (2023). “On the Design of
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IEEE International Symposium on Information Theory, Taipei, pp. 573–578

[C73] K. Goyal, H. M. Kiah, M. Kovacevic, T. D. Dao (2023). “Evaluation of the Gilbert-Varshamov
Bound Using Multivariate Analytic Combinatorics”, Proceedings of the 2023 IEEE Interna-
tional Symposium on Information Theory, Taipei, pp. 2458–2463

[C72] S. Kruglik, S. H. Dau, H. M. Kiah, H. Wang (2023). “Two-Server Private Information Retrieval
with Optimized Download Rate and Result Verification”, Proceedings of the 2023 IEEE Inter-
national Symposium on Information Theory, Taipei, pp. 1354–1359

[C71] H. M. Kiah, W. Kim, S. Kruglik, S. Ling, H. Wang (2023). “Explicit Low-Bandwidth Evalu-
ation Schemes for Weighted Sums of Reed-Solomon-Coded Symbols”, Proceedings of the 2023
IEEE International Symposium on Information Theory, Taipei, pp. 1973–1978

[C70] J. Chrisnata, H. M. Kiah, V. L. P. Pham (2023). “Deletion Correcting Codes for Efficient DNA
Synthesis”, Proceedings of the 2023 IEEE International Symposium on Information Theory,
Taipei, pp. 352–357

[C69] J. Li, Z. Wang, G. Cong, C. Long, H. M. Kiah, B. Cui (2023). “Towards Designing and Learn-
ing Piecewise Space-Filling Curves”, Proceedings of the VLDB Endowment, vol. 16, no. 9, pp.
2158–2171

[C68] Q. Cao, H. Y. Tran, S. H. Dau, X. Yi, E. Viterbo, C. Feng, Y.-C. Huang, J. Zhu, S. Kruglik,
H. M. Kiah (2023). “Committed Private Information Retrieval”, European Symposium on Re-
search in Computer Security 2023, pp. 393-413

[C67] W. Kim, S. Kruglik, H. M. Kiah (2023). “Coded Computation of Multiple Functions”, Infor-
mation Theory Workshop 2023, pp.468–473

[C66] D. T. Dao, H. M. Kiah, T. T. Nguyen (2022). “Average Redundancy of Variable-Length Balanc-
ing Schemes à la Knuth”, International Symposium on Information Theory and Its Applications
2022, Tsukuba, Accepted Jul. 2022

[C65] Y. Chen, K. Feng, G. Cong, H. M. Kiah (2022). “Example-based Spatial Pattern Matching”,
Proceedings of the VLDB Endowment, vol. 15, no. 11, pp. 2572–2584

[C64] T. T. Nguyen, K. Cai, H. M. Kiah, K. A. S. Immink, Y. M. Chee (2022). “Using One Re-
dundant Bit to Construct Two-Dimensional Almost-Balanced Codes”, Proceedings of the 2022
IEEE International Symposium on Information Theory, Aalto, pp. 3091–3096

[C63] K. Goyal, H. M. Kiah (2022). “Evaluating the Gilbert-Varshamov Bound for Constrained Sys-
tems”, Proceedings of the 2022 IEEE International Symposium on Information Theory, Aalto,
pp. 1348–1353

[C62] V. L. P. Pham, K. Goyal, H. M. Kiah (2022). “Sequence Reconstruction Problem for Dele-
tion Channels: A Complete Asymptotic Solution”, Proceedings of the 2022 IEEE International
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