Nan Ma
Department of Electrical and Computer Engineering, Boston University
8 St. Mary’s St., Boston, MA 02215
Tel: (617) 412-7324, Email: nanma@bu.edu

Education

Boston University Sept. 2005 to date GPA: 4.0/4.0
Ph. D. in Electrical and Computer Engineering Expected Graduation Date: Dec 2009

Adyvisor: Prof. Prakash Ishwar

Tsinghua University Sept. 2002 to Jan 2005 GPA: 3.8/4.0

M.S. in Electronic Engineering
Advisor: Prof. Shizhong Xie

Thesis: Study on transmission performance in 40Gbps transmission systems

Tsinghua University Sept. 1998 to July 2002 GPA: 3.9/4.0

B.E. in Electronic Engineering
Advisor: Prof. Ye Dong

Thesis: Study on modulation formats in high-speed optical transmission systems.

Honors and

¢  Excellent Bachelor thesis of Tsinghua University
e  Excellent Graduate of Tsinghua University

Awards

Technical Communications, Information Theory, Signal Processing, Data/Sensor Networks, Image and Video Processing,
Interests Optimization.

Research Research Assistant ECE Department, Boston University June. 2006 to date
and Work Research Supervisor: Prof. Prakash Ishwar

Experience Two-terminal Distributed Function Computation using Interaction: Analyzing the two-terminal distributed

source coding problem with alternating messages (interaction) for function computation at both locations, with
potential applications in distributed computation, database updating, etc. The benefit of interaction is studied in
concrete examples. Interaction is useless for source reproduction, but useful for function computation. The
fundamental limit of interaction with up to infinite messages, each of which has potentially an infinitesimal rate, is
characterized using a novel convex-geometric technique.

Delayed Sequential Coding of Correlated Sources: Motivated by video coding applications, studying the
sequential coding of correlated sources with encoding and/or decoding frame-delays. The tradeoff between rates,
distortions, and frame-delays are derived in terms of rate-distortion regions. For Gauss-Markov sources and MSE
distortions, the sum-rate performance of one-frame delayed encoding exactly matches the performance of joint
coding for some nontrivial MSE tuples, which exhibits the value of a single frame-delay.

Distributed Field Reconstruction with One-bit Sensors: Studying a distributed field reconstruction problem
using a dense network of noisy one-bit sensors. A constructive quantization, coding and reconstruction scheme is
developed. The MSE goes to zero with increasing sensor density while the per-sensor bit-rate also goes to zero.
The proposed scheme achieves the order-optimal MSE vs sensor density scaling behavior.

Summer internship Bell Laboratories, Alcatel-Lucent Jul. 2008 to Aug. 2008
Mentor: Dr. Piyush Gupta

Distributed Function Computation in large sensor network: Developing and analyzing strategies for efficient
interactive function computation in large wireless sensor networks. The optimal scaling laws of the number of bits
needed to compute various functions are analyzed. The benefit of multiple-round communication compared with
single-round communication is considered in a network.




Teaching Assistant ECE Department, Boston University Fall 2005, Spring 2006
Fall 2005 course: Electromagnetic Systems; Spring 2006 course: Electric Circuit Theory;

Research Assistant Tsinghua University Jan. 2002 to Jan 2005
Research Supervisor: Prof. Shizhong Xie

Performance of 40Gbps optical transmission systems with different modulation formats: Analyzing the
impact of modulation formats to the performance of 40Gbps optical transmission systems using both numerical
simulation and experiments.

Course ) ) ) )
Proiect e Information Theory: Duality and Matching between Source and Channel Coding
rojects ¢ Randomized Algorithms: Analysis of Ant Routing Algorithms

Graduate Communications: Wireless Communications, Digital Communications, Optical Communication Systems;
Signal Processing: Information Theory, Digital Image Processing, Pattern Recognition, Image Restoration and

Courses :
Reconstruction;
Mathematics: Functional Analysis, Linear & Nonlinear Optimization, Stochastic Processes;
Physics: Electromagnetics, Photonics;

Computer ) ) )

. Matlab, Mathematica, C, C++, and LaTeX; OS: Linux and Windows;
Skills
Publications

Conference Papers:

1. Nan Ma, Prakash Ishwar, “Infinite-message Distributed Source Coding for Two-terminal Interactive
Computing”, Allerton Conference on Communication, Control, and Computing, Monticello, IL, Sep. 2009.

2. Nan Ma, Prakash Ishwar and Piyush Gupta, “Information-Theoretic Bounds for Multiround Function
Computation in Collocated Networks”, IEEE International Symposium on Information Theory 2009, Seoul,
Korea, Jun. 2009.

3. Nan Ma and Prakash Ishwar, “Two-terminal distributed source coding with alternating messages for function
computation”, IEEE International Symposium on Information Theory 2008, Toronto, Canada, June 2008.

4. Nan Ma and Prakash Ishwar, “The value of frame-delays in the sequential coding of correlated sources”,
IEEE International Symposium on Information Theory 2007, Nice, France, Jun. 2007.

5. Nan Ma, Ye Wang and Prakash Ishwar, “Delayed sequential coding of correlated sources”, Information
Theory and Applications workshop, San Diego, Jan. 2007.

6. Ye Wang, Nan Ma, Mangqi Zhao, Prakash Ishwar and Venkatesh Saligrama, “On universal distributed
estimation of noisy fields with one-bit sensors”, Allerton Conference on Communication, Control, and
Computing, Monticello, IL, Sep. 2006.

7. Nan Ma, Minghua Chen, Shizhong Xie, “Study on Optimization of Transmission Profile of Filter in
Pre-Filtering 40Gbps Transmission”, Asia-Pacific Optical Communications conference (APOC), Beijing,
China, 2004

Journal Papers:

1. Nan Ma and Prakash Ishwar, “On delayed sequential coding of correlated sources”, submitted to /EEE Tran.
Info. Theory.

2. Nan Ma and Prakash Ishwar, “Distributed Source Coding for Interactive Function Computation”, submitted to
IEEE Tran. Info. Theory.

Book Chapters:

1. Ye Wang, Nan Ma, Mangqi Zhao, Prakash Ishwar and Venkatesh Saligrama, “Distributed field estimation with
one-bit sensors”, Networked Sensing Information and Control, Springer, Jan 2008.




Presenta-
tions

“Study on Optimization of Transmission Profile of Filter in Pre-Filtering 40Gbps Transmission”, Asia-Pacific
Optical Communications conference (APOC), Beijing, China, 2004

“Delayed sequential coding of correlated sources”, BU Science and Technology Day, May 2007

“The value of frame-delays in the sequential coding of correlated sources”, IEEE International Symposium on
Information Theory 2007, Nice, France, Jun. 2007.

“Two-terminal distributed source coding with alternating messages for function computation”, Tsinghua
University, Invited talk, Beijing, China, May 2009.

“Information-Theoretic Bounds for Multiround Function Computation in Collocated Networks”, IEEE
International Symposium on Information Theory 2009, Seoul, Korea, Jun. 2009.

“Infinite-message Distributed Source Coding for Two-terminal Interactive Computing”, Allerton Conference
on Communication, Control, and Computing, Monticello, IL, Sep. 2009.

“Bounds for Interactive Computation in Collocated Networks”, School of Information theory 2009, Evanston,
1L, Aug. 2009.

Reviewing
activity

IEEE International Symposium on Information Theory (ISIT) 2007

IEEE International Symposium on Information Theory (ISIT) 2008

IEEE International Symposium on Information Theory (ISIT) 2009

IEEE Conference on Decision and Control (CDC) 2008

IEEE Transactions on Information Theory

IEEE International Conference on Acoustics, Speech, and Signal Processing (ICASSP) 2009
IEEE International Conference on Distributed Computing in Sensor Systems (DCOSS) 2009
IEEE Conference on Computer Communications (INFOCOM) 2010

References
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