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Summary

» PhD in electrical engineering with focus on nongive testing.

» Over eight years of experience in developing sigmatessing and pattern classification algorithms.
» Extensive knowledge of multi-sensor / array sigialcessing techniques.

» Experienced in developing graphical user interfanddatlab. Good presentation skills.

» Strong work ethics, good leadership qualities amerpersonal skills, motivational team player.

Education
Michigan State University, East Lansing, M|l 488RIGA
GPA 3.85/4.00

lowa State University, Ames, IA 50011, USA
GPA 3.72/4.00

University of Mumbai, Mumbai, INDIA.
First Class 66.5%

Ph.D., Electrical Engineering August 2009

M.S., Electrical Engineering December 2002

B.Tech., Electrical Engineering May 2000
Research Experience
PhD Dissertation (Jan 2006 - Present)
» A Viscoelastic Finite Difference Time Domain (FDTBpdel of the human thorax to develop and validabeirce
Localization algorithms
» Developed a FDTD numerical model to simulate thensigpropagation in the human thorax.
Studied and compared various source localizatiberses to localize intra-thoracic sound sources.
» Developed a Matlab GUI to allow an interactive stodl performance of the algorithms with changinggpaeters.
» Presented work at the First International Symposianiudible Acoustics for Medicine and Physiolo§gpt 2008.
» Tools & Technologies: FDTD numerical scheme, Solwmealization algorithms, Matlab.

Masters Thesis (Aug 2000 — Dec 2002)
» Detection of an outlet strut fracture in a prosthdteart valve using an Electromagnetic Acoustiansduction (EMAT)
Technique

» Designed and built a 3x3 acoustic chest pad udedrenic stethoscopes to record thoracic sounds.
» Simulated, tested and compared three differenttagapeamforming techniques to localize the healtes source.
e Tools & Technologies: Electronic Stethoscope, l@nctel simultaneous sampling A/D system, Flock ofd8i
position tracker, Beamforming algorithms, Matlab.
Projectsworked on as a Graduate Resear ch Assistant (Aug 2000 — Present)
» Noninvasive acoustic characterization of heart &um pathologies using array sensor processing (2008)
» Compared and tested various acoustic sensors aatanicrophones, piezo transducers and electrostiascopes.
» Developed a simultaneous sampling multi-channdlfoenirecording heart and lung sounds.
 Designing source localization algorithms to enhaheeheart and lung sounds while reducing noisfietence.
» Noninvasive methods of detecting fractures in pretit heart valves — Funded by Pfizer (2002-2006)
» Electromagnetic Acoustic Transduction (EMAT) Tecjue
— Designed and built electromagnets, RLC resonancait;iPID controller to control the flux field lels.
— A Laser Doppler Vibrometer was used for measurregacoustic vibrations of the heart valve.
- Developed adaptive filtering and feature extracttgorithms to determine the structural integrityhe valve.
» Passive Auscultation Technique
— A pulse duplicator unit was installed to mimic tterdiovascular system.
- Recorded the heart valve sounds using an electstelicoscope. Developed cluster-based classifitatgorithms.
* Tools & Technologies: Laser Doppler Vibrometer,dilenic Stethoscope, Classification algorithms, Iatat
» Noninvasive diagnosis of Gastro-Esophageal Reflisedse (GERD) in pre-term infants (2005-2006)
* Analyzed swallow sounds of pre-term infants. Defesd patterns in signals characterizing GERD pé#ien
Developed automated diagnostic algorithms to dehedte patterns.
» Noninvasive methods for assessing structural intie@f foam used in space shuttles — Funded by NAS®004-2005)
* Analyzed Terahertz Images of the SOFI foam and ldpeel automated wavelet-based processing and fidasisin
algorithms to detect delaminations and voids.
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» Automated analysis of Eddy Current Data obtainednfisteam generator tubes — Funded by EPRI (2000-2009)
» Analyzed eddy current data acquired from steam rgémetubes and developed automated signal proggdsiature
extraction and classification algorithms to detebe degradation mechanisms.
» Developed Matlab and Visual C++ graphical userrfatee and softwarédutoAnalysis© EPRL
» Course Projects (2000-2008)
 FDTD methods for Viscoelastic Wave Propagation,ebgbn of Ventricular Arrhythmia, Forward and Inser
Problems of Electrocardiography, Fingerprint Re¢tigm, Source Localization techniques

Research Interest

» Array Signal Processing, Detection & Estimation ditye

» Time-Frequency Distributions, Image ProcessingtéPaiRecognition

» Nondestructive Testing, Noninvasive patient momigisystems — Auscultation, ECG

» Acoustics, Elastodynamics, Numerical Modeling — EDTFEM

» Human Physiology, Biomedical Signal Analysis

» Inverse Problems, Linear Algebra, Engineering Ojzidttion

Skill Sets

» Project Leader — Coordinated a team of engineerging on the EPRI project. Leading, training andrking closely
with interns. Mentoring junior engineers.

» Delivered presentations and software demos at oemfes and during various nuclear power plantvisies.

» Independently handled modules besides contribuifigtantially to the success of the team.

» Written project proposals, monthly reports and técdl reports for various projects.

» Develop simple and novel strategies for problemiagl

Computer Experience

» Engineering Software MATLAB (including GUI development), FEMLAB, PSS

» Other— High Performance Computing Center (HPCC), Pegforc

» Languages- C, C++, VC++, VB, Fortran, Incorporation of Matl algorithms in C using MCR

Journal Publications

1.S. Ramakrishnan, Satish Udpa and Lalita Udpa, “Performance of Seucocalization algorithms in detection of
intrathoracic acoustic sources using noninvasigeatation measurements on the human chespfeparation(2009)

2.S. Ramakrishnan, Satish Udpa and Lalita Udpa, “A viscoelastic tBadifference time-domain model of human thorax
simulating sound propagation of intrathoracic atiousources, submitted to J. Acoustical Society of Ameri2@09.

3.S. Ramakrishnan and S. Udpa, “Comments on ‘Detection of DistrilbutSources Using Sensor Arrays’|EEE
Transactions on Signal Processjigpl. 55, Issue 6, Part 1, pp. 2757-2758, Jun&’200

4.Y. Tian, S. S. Udpa, N. Nair ar8l Ramakrishnan, “Modeling of Electromagnetic Heating Effects Dhgiin vivo Testing
of Prosthetic Heart Valves|EEE Transactions on Magneticgol. 42, Issue 10, pp. 3563-3565, October 2006.

5.S. C. Chan, R. Clifford, S. Majumdar, N. Na&, Ramakrishnan, Y. Li, P. Ramuhalli, L. Udpa and S. S. Udpa, “Mbv
methods for detecting fractures in prosthetic healtes,”Insight: Nondestructive Testing and Condition Moriitg, Vol.
47, No. 1, pp. 15-19, January 2005.

6.P. Xiang,S. Ramakrishnan, P. Ramuhalli, S.S. Udpa, L. Udpa, “Automated Ama of Rotating Probe Multifrequency
Eddy Current Data from Steam Generator Tubkedl”J. of Electromag. and Mech/ol. 12, No. 3-4, pp. 151-164, 2001.

Conference Proceedings

1.S. Ramakrishnan, S. Udpa and L. Udpa, “A Numerical Model to studyscultation Sounds under Pneumothorax
conditions,”accepted to be published in Proceedings of the Rdsual International Conference of the IEEE Eneirireg
in Medicine and Biology Society (EMBQ@)09.

2.S. Ramakrishnan, S. Udpa and L. Udpa, “A numerical model simulgtsound propagation in human thoraag¢cepted
to be published in Proceedings of IEEE Internatiddgmposium on Biomedical Imagii§BI), 2009.

3.Z. Zeng, N. Lei, S. Majumdat. Ramakrishnan, C. E. Bardel, P. Lekeakatakunju, P. RamuhalliUtdpa and T. Bipes,
“Simulation of eddy current steam generator tulséing in nuclear power plantsitcepted to be published in Proceedings
of Electromagnetic Nondestructive Evaluation (ENDHE)09.

4.J. Benson, O. Udebhoo, R. K. DayaBaRamakrishnan, S. Majumdar, P. Ramuhalli, L. Udpa and S. Udpaitbmated
Analysis Systems for Characterizing Eddy Current BGpection Data,”Proceedings of International Society of
Electromagnetics and Mechanics (ISEM 20®g). 157-158, Sept. 2007.
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5.S. Majumdar,S. Ramakrishnan, N. Nair, S. C. Chan, R. Clifford and S. S. Udfa, Modified FFT Algorithm for
Efficient Computation of Narrow Band SpectrunEZEE Intl. Conf. on Electro Information Technolo@T 2006) East
Lansing, Ml, 2006.

6.N. V. Nair, V. R. Melapudi,S. Ramakrishnan, L. Udpa, S. S. Udpa and W. P. Winfree, “A WavdBstsed Signal
Processing Technique for Image Enhancement in €dmhmaging Data,”"Review of Quantitative Nondestructive
Evaluation D. O. Thompson and D. E. Chimenti, Eds., Amerietitute of Physics, 2005.

7.S. Ramakrishnan, N. V. Nair, R. Clifford, S. Majumdar, S. C. Chan, Li, P. Ramuhalli, L. Udpa and S. S. Udpa, “An
Electromagnetic Acoustic Transduction Technique [wtecting Strut Fractures in Artificial Heart Vab;” IEEE
International Conference on Electro Information firology (EIT 2005)Lincoln, NE, May 22-25, 2005.

8.N. V. Nair, S. Ramakrishnan, R. Clifford, Y. Li, S. Majumdar, S. C. Chan, Pafuhalli, L. Udpa and S. S. Udpa, “A
Beat Frequency Electromagnetic Acoustic Transdaocfi@chnique for Detecting Strut Fractures in PretsthHeart
Valves,”Proc. of Electromag. Nondest. Eval. (ENDE 2Q@®tudies in App. Elect. And Mech., IOS Press, \28l, 2005.

9.S. C. Chan, M. Oka, R. Clifford, S. Majumdar, N.if\&. Ramakrishnan, Y, Li, P. Ramuhalli, L. Udpa, and S. S. Udpa,
“In Vitro Testing of a System for the Evaluation @&frosthetic Heart Valves,Proceedings of Electromagnetic
Nondestructive Evaluation (ENDE 200&tudies in App. Elect. And Mech., IOS Press, \28l, 2005.

10. N. V. Nair, S. Ramakrishnan, S. T. Thomas, R. Ahn, L. Udpa and S. S. Udpagri8i Processing Techniques for
Detecting Strut Fractures in Prosthetic Heart v@lvénternational Conference on Eddy Current Non Dedime
Evaluation (ENDE 2003)Paris, France, May 2003.

11. S. Ramakrishnan, S. T. Thomas, N. V. Nair, S. S. Udpa and K. Battmamaniam, “An Electromagnetic Acoustic
Technique for Non-Invasive Defect Detection in Macical Prosthetic Heart valvesNational Seminar of the Indian
Society for Non Destructive Testing (NDE 20@cember 2002.

Presentations

1.S. Ramakrishnan, S. Udpa and L. Udpa, “An acoustic FDTD model ofrfan thorax to develop multi-sensor techniques
for noninvasive detection of thoracic pathologidsiyst International Symposium on Audible AcoustitdMedicine and
Physiology Sept 8-9 2008.

2.S. Ramakrishnan, S. Majumdar, P. Ramuhalli, L. Udpa, and S. Udpaddy Current AutoAnalysis Software
Demonstration,EPRI Technical Advisory Group Meetirtdyatt Regency Austin, TX, June 9, 2008.

3.Y. Tian, S. S. Udpa, N. Nair arl Ramakrishnan, “Modeling of Electromagnetic Heating Effects Dngiin vivo Testing
of Prosthetic Heart Valves|EEE International Magnetics Conferencgan Diego, CA, May 8-12, 2006.

4.N.V. Nair, S. Ramakrishnan, R. Clifford, Y. Li, S. Majumdar, S. C. Chan, PafRuhalli, L. Udpa and S. S. Udpa, “A Beat
Frequency Electromagnetic Acoustic Transductionhh@pue for Detecting Strut Fractures in Prosthéteart Valves,”
International Workshop on Electromagnetic Nondestue EvaluationEast Lansing, MI, June 1-2, 2004.

5.S. Ramakrishnan, S. Mukherjee, S. Soo, J. Chen, P. Ramuhalli, dpd) and S. Udpa, “Eddy Current AutoAnalysis
Software Demonstration,” Palo Verde Nuclear Powan® Phoenix, AZ, 2003.

6.S. Ramakrishnan, P. Ramuhalli, L. Udpa, and S. Udpa, “Eddy CurrgntoAnalysis Matlab GUI Demonstration,” San
Onofre Nuclear Generating Station, San Diego, G892

Awards and Activities

» |EEE Student Member (2002-Present)

» Student of Taekwondo (2006-Present)

» Volunteer for

 Child Rights and You (CR¥)a non profit organization that works towardsagag basic rights to underprivileged
children in India and US (2008-Present)

« International Volunteer Action Corps (IVAE)a volunteer organization that brings domestitiaternational
students together for relationship building throwghious activities (2008-Present)

» Sankalp- an NGO improving the socio-economic conditiohpaorer sections of the society in India (2000-200

Elected as Cultural Secretary of MSU India Club02@005)

Ranked 8 by Indian Teacher's Mathematics Association (1995)

Received “Indian National Talent Search Scholarshipard (1994)

Winner of College Lawn Tennis Tournament (1999)

References
Available upon request.
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