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Research Interests

High-performance computingand speciatpurposecomputingarchitectures

Current position

Senior Research Scientist 2004-present
National Center for Supercomputing Applications, Universitylltihois at UrbanaChampaign

| work with computational scientists from chemistry, biology, cosmology, engineering, and physics on the design
and implementation of scientific applications and algorithms on accelerator-based computing architectures.

Education

D.Sc(analytical chemistry) ¢ graduated with the Greatest Distinction
University Institute of Antwerp, University of Antwerp, Antwerp, Belgium 19931997

Thesis: Development and application of image analysis techniques for identification and claissificd
microscopic particlesDeveloped and applied digital image processing and analysis techniques for SEM, TEM,
and optical imagery for analyzing and classifying microscopic particles.

M.Sc.(mathematics and informatics) ¢ graduated with an Honorary Dploma
Vynnychenko State Pedagogical University, Kirovograd, Ukraine 19881993

Thesis: Automatic object classification with a teacheCreated an expert system for object classification based
on Nearest Neighbor and Confidence Intervals methods of supervised classification.

Professional Experience

Research Scientist 19982004
Poddoctoral Research Associate 19971998
National Center for Supercomputing Applications, University of lllinois at Urb&teampaign

Conceptual design of a software-defined radio-based sensor platform and development of DSP algorithms and
software. Architecture design and software implementation of a proximity-based wide-area location tracking
system IntelliBadge®. Design of an augmented reality system for enhanced vehicle operator visibility. Design
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and implementation of a virtual reality system for real-time human-in-the-loop simulation of earth moving
machinery. Development of geometry optimization algorithms and software for processing large CAD-based
virtual reality models. Development of electromagnetic trackers calibration methodology and software.
Development of vehicle operator controls interface with virtual environments. Implementation of a multi-
projector display color balancing system. Tiled display wall and visualization cluster deployment. Development
of a distributed virtual reality system for collaborative product design.

Grants

1 PI: SGER:Investigating Application Analysis and Design Methodologies for Computational
AcceleratorsNSF STCI, $166K, 2008-2009.

1 Co-PI: Developing and Deploying Advanced Astrophysical Algorithms to Novel Supercomputing
Hardware NASA IASR, $779K, 2006-2009.

1 Co-Pl: Next Generation RFID Systems: People and Object Tracking for Homeland Security
ApplicationsUniversity of Illinois Critical Research Initiative, $180K, 2005-2007.

Pl: Advanced Backhoe Display Developmeaterpillar Inc., $233K, 2004-2005.
Software Defined Radio and Extensible Sensor Plati@ASSR (ONR), $600K, 2004-2005.
Software Defined Radio and ExtemsiS8ensor PlatfornNCASSR (ONR), $984K, 2003-2004.

PI: Virtual Reality Earthmoving Machinery Prototyping R&DItiple projects), Caterpillar Inc., $80K,
2003-2005.

IntelliBadge NSF PACI REU, $12K, 2003-2004.

9 Co-Pl: ITR/AP: Simulation of MachiiMedium hteraction in a Realime Virtual EnvironmenNSF
(award #0113745), $399K, Caterpillar Inc., $452K, 2001-2004.

1 Development of software tools for simplified and accurate calibration of electromagnetic trackers in
virtual environmentsNSF PACI REU, $18K, 2000-2001.

1 Co-Pl: Unencumbered Display and InteractitN€SA Private Sector Program, $292K, 2000-2001.

1 Application of Virtual Reality Technology for Large Model Visualization and Simuh&oRACI
REU, $8K, 1999-2000.

9 Calibration of Electromagnetic Traiely DevicesNSF PACI REU, $8K, 1999-2000.

= = =4 =

=

Publications

Edited volumes

1 Proceedings of the *linternational workshop on Higperformance reconfigurable computing
technology and application@eld in conjunction with SC07), ACM Digital Library, ACM ISBN 978-1-
59593-894-7, 2007.

Journalpapers
1 G. Shi, V. Kindratenko I. Ufimtsev, T. Martinez, J. Phillips, S. Gottlieb, Implementation of scientific
computing applications on the Cell Broadband Engirtamitted to Scientific Programming, 2008.

1 V. Kindratenkg A. Myers, R. Brunner, Implementation of the twepoint angular correlation function
on a highperformance reconfigurable computéo appear in Parallel Computing, 2008.
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T. El-Ghazawi, E. El-Araby, M. Huang, K. Gaj, V. Kindratenkg D. Buell, The Promise of kdh-
Performance Reconfigurable CompultiliE Computer, vol. 41, no. 2, pp. 78-85, 2008.

V. Kindratenkg C. Steffen, R. Brunner, Accelerating scientific applications with reconfigurable
computing IEEE/AIF Computing in Science and Engineering, vol. 9, no. 5, pp. 70-77, 2007.

D. Buell, T. EI-Ghazawi, K. Gaj, V. Kindratenkg High-Performance Reconfigurable ComputiBgest
9RA(G2NEQ IEEFCoM@tR dvardhR3/ pp. 27-31.

V. Kindratenkg and W. Sherman, Neural networkbased calibration of electroagnetic tracking
systemsVirtual Reality, 2006, vol. 9, pp. 70-78.

V. Kindratenkoand D. Pointer, Mapping a sensor interface and a reconfigurable communication
system to an FPGA coBensor Letters, 2005, vol. 3, no. 2, pp. 174-178.

V. Kindratenkg On uséng functions to describe the shapleurnal of Mathematical Imaging and
Vision, 2003, vol. 18, no. 3, pp. 225-245.

V. Kindratenkg A survey of electromagnetic position tracker calibration technidviesial Reality:
Research, Development, and Applications, 2000, vol. 5, pp. 169-182.

V. Kindratenkg A comparison study of the accuracy of electromagnetic and ultrasound/inertia
position tracking system®resence: Teleoperators and Virtual Environments, 2001, vol. 10, no. 6,
pp. 657-663.

V. Kindratenkg Calilvation of electromagnetic tracking device¥irtual Reality: Research,
Development, and Applications, 1999, vol. 4, pp. 139-150.

V. Kindratenkg B. Treiger and P. Van Espen, Classification of silver halide microcrystals wBlINK
clustering of their shapeedcriptors Journal of Chemometrics, 1997, vol. 11, pp. 131-139.

V. Kindratenkg B. Treiger and P. Van Espen, Shape reconstruction of partially overlapping objects in
SEM images: applied to silver halide microcrystdisroscopy, Microanalysis and Microstructures,
1997, vol. 8, pp. 115-123.

V. Kindratenkg B. Treiger and P. Van Espen, Chemometrical approach to the determination of
fractal dimension(s) of real objectthemometrics and Intelligent Laboratory Systems, 1996, vol. 34,
pp. 103-108.

V. Oleshko, V. KindratenkQR. Gijbels, P. Van Espen, W. Jacob, Study of quasiractal manyparticle-
systems and percolation networks by z@es spectroscopic imaging, electron endaps
spectroscopy and digital image analy$iicrochimica Acta, 1996, suppl. 13, pp. 444-451.

V. Kindratenkg P. Van Espen, B. Treiger, R. Van Grieken, Characterisation of the shape of
microparticles via fractal and Fourier analyses of their SEM imdieochimica Acta, 1996, suppl.
13, pp. 355-361.

V. KindratenkoP. Van Espen, B. Treiger, R. Van Grieken, Fractal dimensional classification of aerosol
particles by computecontrolled scanning electron microscdpyEnvironmental Science and
Technology, 1994, vol. 28, pp. 2197-2202.

Conference proceedings
G. Shi, V. Kindratenkg S. Gottlieb, Cell processor implementation of a MILC lattice QCD application,
In Proc. The XXVI International Symposium on Lattice Field Theory ¢ Lattice 2008.

! This article was featured by Analytical Chemistrgnagazine (Vol. 66, No. 24, December 15, 1994) under

Analytical Currents: Synopses of significant analytical articles from other publications ¢ Spectroscopy.
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S. Lee, D. Raila, V. Kindratenkg LLVMCHiIMPScompilation environment for FPGAssing LLVM
compiler infrastructure and CHiMPS8omputational model In Proc. 4™ Annual Reconfigurable
Systems Summer Institute - RSSI'08, 2008.

V. Kindratenkg |. Ufimtsev, T. Martinez, Evaluation of tweelectron repulsion integrals over
Gaussian basis functions on SR@corigurable computer In Proc. 4" Annual Reconfigurable
Systems Summer Institute - RSSI'08, 2008.

G. Shi, V. Kindratenkg Implementation of NAMD molecular dynamics fimnded forcdield on the
Cell Broadband Engine processtr Proc. 9" IEEE International Workshop on Parallel and
Distributed Scientific and Engineering Computing - PDSEC'08, 2008.

V. KindratenkgR. Brunner, A. Myers, Dynamic loaebalancing on multFPGA systems: a case study
In Proc. 3" Annual Reconfigurable Systems Summer Institute - RSSI'07, 2007.

R. Brunner, V. Kindratenkg and A. Myers, Developing and Deploying Advanced Algorithms to Novel
Supercomputing Hardway@ Proc. NASA Science Technology Conference - NSTC'07, 2007.

V. KindratenkgR. Brunner, A. Myers, Mitrion-C Application Bvelopment on SGI Altix 350/RCLIG0
Proc. |IEEE Symposium on Field-Programmable Custom Computing Machines - FCCM'07, 2007.

D. Meixner, V. Kindratenkg D. Pointer, On Using Simulink to Program SR®econfigurable
Computerin Proc. Military and Aerospace Programmable Logic Device - MAPLD'06, 2006.

D. Meixner, V. Kindratenkg D. Pointer, Running Simulinkased Designs on SBOn Proc. High
Performance Embedded Computing - HPEC'06, 2006, pp. 45-46.

V. Kindratenko Code partitioning for reconfigurable higterformance computing: a case studly
Proc. Engineering of Reconfigurable Systems and Algorithms - ERSA'06, 2006, pp. 143-149.

V. Kindratenkg and D. Pointer, A case study in porting a production scientific supercomputing
application to a reconfigurableomputer in Proc. IEEE Symposium on Field-Programmable Custom
Computing Machines - FCCM'06, 2006. pp. 13-22.

M. Hall, A. Betts, D. Cox, D. Pointer, and V. Kindratenkg The Visible Radio: process visualization of a
software-defined radigin Proc. IEEE Visualization, 2005, pp. 159-165.

Betts, M. Hall, V. Kindratenkg M. Pant, D. Pointer, V. Welch, and P. Zawada, The GNU software
radio transceiver platformin Proc. Software Defined Radio Technical Conference, 2004, Vol. C, pp.
41-46.

D. Pointer, V. Kindratsnko, P. Zawada, and M. Pant, The extensible sensor platforrim Proc.
Software Defined Radio Technical Conference, 2004, Vol. A, pp. 201-205.

R. Hornbaker, V. Kindratenkg and D. Pointer, An RFID agricultural product and food security
tracking system usingsPS and wireless technologiés Proc. 7" International Conference on
Precision Agriculture and Other Precision Resources Management, 2004, CD-ROM, paper # 212.

R. Hornbaker, A. Hansen, V. Kindratenkg D. Pointer, and A. Apgar, Improving agricultural
operational efficiency with wireless communicatioin Proc. 7" International Conference on
Precision Agriculture and Other Precision Resources Management, 2004, CD-ROM, paper #2009.

D. Cox, V. Kindratenko and D. Pointer, LY 4 St f A. I RISuY datbhwawdtd&alueLINE A R )
added services at academic conferenciesProc. 5" International Conference on Ubiquitous
Computing - UbiComp 2003, Lecture Notes in Computer Science series, 2003, vol. 2864, pp. 264-280.

D. Cox, V. Kindratenko D. Pointer, InteIIiBang win Proc. 1° International Workshop on Ubiguitous
Systems for Supporting Social Interaction and Face-to-Face Communication in Public Spaces,
UbiComp 2003 Adjunct proceedings, 2003, pp. 41-47.
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J. Ghaboussi, Y. Hashash, and V. Kindratenkg Reaitime soil modeling for machinenedium
interaction in virtual reality in Proc. 8th International Symposium on Numerical Models in
Geomechanics - NUMOG VIII, Swets & Zeitlinger, Lisse, The Netherlands, 2002, pp. 207-212.

V. Kindratenkg Intelligent Automated Motionimagery Acquisitionin Proc. Defining a Motion
Imagery Research and Development Program Workshop, 2001, CD-ROM.

V. Kindratenkg Computer vision guided crepsojector color alignment on mulfirojector displays
in Proc. 4™ International Immersive Projection Technology Workshop, 2000, CD-ROM.

V. Kindratenkg and A. Bennett, Evaluation of rotation correction techniques for electromagnetic
position tracking systemin Proc. 6™ Eurographics Workshop - Virtual Environments 2000, Springer
Computer Science Series, Springer-Verlag, Berlin, Germany, 2000, pp. 13-22.

V. Kindratenkg and B. Kirsch, Sharing virtual environments over a Transatlantic ATM network in
support of distant collaboration in vehicle desigm Proc. 4™ Eurographics Workshop - Virtual
Environments '98, Springer Computer Science Series, Springer-Verlag, Berlin, Germany, 1998, pp.
151-161.

V. Kindratenkoand P. Van Espen, Classification of irregularly shaped miabjects using complex
Fourier descriptorsin Proc. 13" International Conference on Pattern Recognition - L / t WIEEED C
Computer Society Press, Los Alamitos, California, vol. 2, pp. 285-289.

V. Kindratenkg B. Treiger, and P. Van Espen, Binarization of inhomogeneously illuminated images
in Proc. 8" International Conference on Image Analysis and Processing - L / L !, kecbuepNotes in
Computer Science series, 1995, vol. 974, pp. 483-487.

Professional Service

Journal aitorial duties
Associate Editarinternational Journal of Reconfigurable Computing (1.ZRC}J-2008

Guest Editoy IEEE/AIF Computing in Science and Engineerfipgcial Issue on the High-Performance
Computing Applications on Novel Architectures, 2008

Guest EditoyParallel Computing®roceedings of RSSI'07 Special Issue, 2007
Guest EditorIEEE Computer Special Issue on High-Performance Reconfigurable Computing, 2007

Conference and symposia leadership
Program ceChair High Performance Reconfigurable Computing track, 2008 International
Conference on Reconfigurable Computing and FER&8anFig), Cancun, Mexico, November 2008

Program ceChair, Reconfigurable Computing track, 51°' IEEE International Midwest Symposium on
Circuits and Systems (MWSCAB)xville (TN), August 2008

Program ChaijrReconfigurable Systems Summer InstitUtdsana (IL), July 2008, 2007

Workshop ©-Chair, First International Workshop on Higterformance Reconfigurable Computing
Technology and Applications (HPRCTAIBEB/ACM SupercomputingReno (NV), November 2007

Tutorial presenter Reconfigurable Supercomputing, IEEE/ACM Supercomputingeno (NV),
November 2007; IEEE/ACM Supercomputinglampa Bay (FL), November 2006

Panel organizer(Super)computing on FPGAs, GPUs, Cell and Other Exotic Architectures: Challenges
and Opportunities, IEEE/ACM SupercomputingReno (NV), November 2007; Is High-Performance,
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Reconfigurable Computing the Next Supercomputing Paradigm?, IEEE/ACM SupercomputingTampa
Bay (FL), November 2006

Workshop ceChair, Second International Workshop on Ubiquitous Systems for Supporting Social
Interaction and Face-to-Face Communication in Public Spaces, | 0 A / 2 YNoi@ngham, England,
September 2004; First International Workshop on Ubiquitous Systems for Supporting Social
Interaction and Face-to-Face Communication in Public Spaces, | 6 A / 2 YSkdfdle (8A), October
2003

Peer reviews
Journal paper reviews

IEEE/AIF Computing in Science and Engine@0a8§)

Parallel Computin¢2008)

IEEE Transactions on Parallel and Distributed Sy$286i4

IEEE Transactions on Very Large Scale Integration Sy2086)s

IEEE Computé2006-2007)

Virtual Reality(2006)

Image and Vision Computiii2004)

International Journal of Remote Sens{ag04)

Journal of Systemics, Cybernetics and Inform¢ags)

Virtual Reality: Research, Development, and ApplicatRitR)

Journal of Mathematical Imagingnd Vision2002)

Micron: The International Research Review Journal for Micro$t@g8)
IEEE Communications Lettérg98)

Conference paper reviews

0 |EEE/ACM Supercomputif206)

o International Conference on Computing, Communications and Control Techa(#005)
0 |EEE Visualization Confere2@01- 2002)

Proposal revievg andpanels

o NSHKH2008, 2008)

o NASA?2007)

0 Israel Science Foundati¢005)

Advisory board

0 NISTStructural Health Integrated Electronic Life Determination (SH{EQE3)}2005)

O O O OO0 OO0 o o o o o

Other
Pandist

o0 Key Challenges presented by next generation hardware systems, Reyelhallenges in
Modeling and Simulation Fall Creek Falls conference, Nashville (TN), September 2007

0 BoF: Programming FPGAs: Challenges and SucciE&&¢ACM Supercomputing, Tampa Bay
(FL), November 2006

Invited presentations
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Accelerating Cosmology Applications: from 80 Mflops to 8 Gflops in 4, typdutionary
Technologies for Acceleration of Emerging Petascale Applications ¢ FPGAs Minisymposia, 13"
SIAM Conference on Parallel Processing for Scientific Computing, Atlanta (GA), March 2008

Tracker Calibration Technigyesdvanced CAVE Programming Workshop Series, Norfolk (VA),
October 2000, Ann Arbor (MI), August 2000

Application Case Study lll: Distributed Virtual Reality SysteANR Distributed Computing
Workshop Series, Urbana-Champaign (IL), August 1998, Urbana-Champaign (IL), March 1998

Distributed Virtual RealityAdvanced Internet Applications Panel, University of Pennsylvania,
Philadelphia (PA), May 1998

Conference/work&iop committees

(0]

Program committee, International Conference on Engineering of Reconfigurable Systems and
Algorithms (ERSA), July 2008

Program committee, International Conference on Field-Programmable Technology (ICFPT),
Taipei (Taiwan), December 2008

International committee, ACMSIGGRARHBoston (MA), August 2006

Emerging Technologies jury and International Committee, ACM SIGGRARHo0s Angeles (CA),
August 2005

Planning Committee, Reconfigurable Systems Summer InstitUtidana (IL), July 2005
Sub-committee, IEEEACM SupercomputingBaltimore (MD), November 2002

Professional Membership

1 Senior Member, The Institute of Electrical and Electronics Engineers (IEEE)
1 Senior Member, The Association for Computing (ACM)

Patents

T R

Hornbaker, V. Kindratenko and D. Pointer, Tracking device for grajirlJS Patent 7,162,328,

January 9, 2007.

R.

Hornbaker, V. Kindratenkg and D. Pointer, Method for tracking grainUs Patent 7,047,103, May

16, 2006.

V. Kindratenkoand R. Fenwick, System and method for hidden object remoil Patent 6,897,863,
May 24, 2005.

V. Kindratenkoand R. Fenwick, Cuts removal system for triangulated CAD maqdek Patent

6

744,434, June 1, 2004.

Awards

1 M.Sc. with an Honorary Diplomavynnychenko State Pedagogical University, Ukraine, 1993
9 D.Sc. with the Greatest Distinctiorniversity of Antwerp, Belgium, 1997
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1 SRC Award for Excellence in Reconfigurable Computing, 2007
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