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Education
 1983-1987
B.Sc. Physics, Hangzhou Normal University

 1990-1993      M.Eng. Accelerator Physics and Its Applications, China Institute of Atomic Energy

1998-2002
     Ph.D Applied Mathematics, University of Western Ontario
Post-Graduate Education and Training

2007-2010     Resident, Medical Physics, Sudbury Regional Hospital
Certification 

2012
The Canadian College of Physicists in Medicine certification in Radiation Oncology Physics

Employment History

Academic Appointment

2004-2005     Adjunct Professor, University of Western Ontario
2005-2007     Research Associate, Sudbury Regional Hospital

2006-2010     Adjunct Professor, Laurentian University
2013-2018     Assistant member, St. Jude Children’s Research Hospital
2018-present
Associate Professor, University of Maryland School of Medicine
Other Employment History

1987-1990     Teacher, Guali High School, Xiaoshan, Zhejiang, China

1993-1998     Researcher, China Institute of Atomic Energy, Beijing, China

2002-2004     NSERC Postdoctoral Fellow, Department of Computer Science, Queen’s

                      University                                       
2004-2005     Postdoctoral Fellow, University of Western Ontario
2010-2013     Medical Physicist, Eastern Health, Canada
Professional Society Membership

1999-2004
Member, Canadian Applied and Industrial Mathematics Society (CAIMS)
2006-present
Member, Canadian Organization of Medical Physicists (COMP)

2008-present
Member, American Association of Physicists in Medicine (AAPM)

2016-present
Member, American Society for Therapeutic Radiology and Oncology (ASTRO)
Honors and Awards

1994-1995
Excellence Prize (twice) for Young Investigator Reports at China Institute of Atomic Energy

1998-2000
International Graduate Studies Scholarship, University of Western Ontario
1998-2000
President Scholarship for Graduate Studies, University of Western Ontario 
2001-2002
Ontario Graduate Scholarship in Science and Technology

2002-2004
Natural Sciences and Engineering Research Council of Canada (NSERC) Postdoctoral Fellowship

Clinical Activities

2010-2013
Eastern Health, Canada

· Acceptance testing, commissioning, QA and calibration for Varian linacs including 21CD, 21EX, iX, Trilogy and TrueBeam STx, GE and Philips CT simulators, QA meters; QA and calibration for OBI, Portal Vision.

· Daily/monthly/annual QA, calibration and dosimetry for Varian, orthovoltage units, Nucletron and GammaMed Plus HDR remote afterloading systems, Permanent seeds implantation (I-125). 

· Configuration and commissioning Eclipse (AcurosXB, AAA, eMC), RadCalc.

· Planning various sites for 3D conformal, IMRT, VMAT, SRS/SBRT and brachy techniques with Eclipse, VariSeed, BrachyVision and Oncentra Brachy; TPS QA. 

· Chart checking.

· Buildup of breast IMRT program including optimal planning and MLC commissioning.

· Patient specific QA for IMRT, VMAT, HDR prostate and Gyne, and SRS.

· Information management systems: ARIA.

· Participating radiation protection activities.
2013-2018
St. Jude Children’s Research Hospital
· Reviewing, acceptance testing, commissioning, QA and calibration for Hitachi PROBEAT V proton facility including the dosimetry, mechanic and IGRT systems.

· Planning various sites for IMPT with Eclipse and RaySearch, and for IMRT with Pinnacle and Eclipse.

· Chart checking.
· Monthly and annual QA for the proton and photon facilities. 
· Patient specific QA for IMPT.
· Information management systems: MOSAIQ.

Administrative Service
Institutional Service

2010-2013
Member, Radiation Oncology, Eastern Health, GU site committee.

2011-2013
Member, Radiation Oncology, Eastern Health, breast site committee.

2013-2016
Member, Radiation Oncology, St. Jude, proton facility quality committee.
Local and National Service

2001-present
Manuscript Reviewer, Physics in Medicine and Biology 
2001-present
Manuscript Reviewer, Medical Physics, Journal of Radiological Protection 
2001-present
Manuscript Reviewer, Journal of Applied Clinic Medical Physics 
2001-present
Manuscript Reviewer, World Journal of Radiology 
2001-present
Manuscript Reviewer, Recent Patents on Medical Imaging 
2001-present
Manuscript Reviewer, Communications in Nonlinear Science and Numerical Simulation 
2001-present
Manuscript Reviewer, International Journal on Bifurcation and Chaos
2004-2005
Abstract Reviewer, IEEE Symposium on Computers and Communications
2009-2013
Editorial Board Member, World Journal of Radiology
2013
Abstract Reviewer, American Association of Physicists in Medicine Annual Meeting
International Service

2018
Grant Reviewer, Dutch Cancer Society - KWF Kankerbestrijding, Netherlands.
Teaching Service

Undergraduate Student Teaching
2004
Lecturer, Applied Mathematics Department, University of Western Ontario


Calculus, ~140 undergraduate students, 3 lectures per week
2006
Lecturer, Mathematics and Computer Science Department, Laurentian University, Ontario
       

Mathematical Modeling in Biology, 9 students, 3 lectures per week.
2007
Lecturer, Mathematics and Computer Science Department, Laurentian University  
Mathematical Modeling in Medicine, 9 students, 3 lectures per week.

2008
Co-advisor with Hafida Boudjellaba on one undergraduate student research
2016-2017
Research Mentor, St. Jude Summer Plus (Rachel Windmueller)
2017
Research Mentor, Pediatric Oncology Education (Vishnu Harikumar)
Post-Graduate Teaching
2003-2004
Lecturer, Computer Science Department, Queen’s University

Advanced Image Processing


2008-2009
Lecturer, Physics Department, Laurentian University

The Physics of Medical Imaging (share with other physicists)

2014-2016
Research Mentor, Radiation Oncology, St. Jude

Post-doctoral fellow (Sovanlal Mukherjee, PhD)

2016-2018
Research Mentor, Radiation Oncology, St. Jude

Post-doctoral fellow (Amir Pourmoghaddas, PhD) 

2018
Research Mentor, Radiation Oncology, St. Jude

Post-doctoral fellow (Jingqiao Zhang, PhD)

Grant Support
1993-1994
Weiguang Yao (PI, 100%)


“Solution for Fokker-Planck equation with inverse operator method”


Source: China Institute of Atomic Energy


Direct Funds: 

Chinese Yuan (RMB) 3,000.

1993-1995
Weiguang Yao (PI, 100%)


“Chaos control for a laser system”


Source: China Department of Nuclear Industry


Direct Funds: 

Chinese Yuan (RMB) 15,000.

2008-2010
Weiguang Yao (PI, 100%)

“Cone beam CT scatter correction”

Source: Varian Medical Systems

No funding, but provided x-ray tube source, anti-scatter grid and plat penal detector data for Monte Carlo simulation, kV OBI projections.
Publications

Peer-reviewed journal articles

1. Fang J, Yao W. Inverse operator method for solutions of nonlinear dynamics systems and the application to the Lorenz equations. Chinese Journal of Nuclear Physics. 15:256-259, 1993.

2. Fang J, Yao W. Inverse operator method for solutions of nonlinear dynamics equations and some typical applications. ACTA PHYSICA SINICA. 42:1376-1380, 1993.

3. Yao W. Controlling chaos by ‘standard signals’. Physics Letter A. 207:349-354, 1995.

4. Fang J, Yao W. Chaotic dynamics and chaos control in nonlinear laser systems. High Power Laser and Particle Beams. 13:156-163, 2001.

5. Yao W, Yu P, Essex C. Delayed stochastic differential model for quiet standing. Physical Review E. 63:021902, 2001 (this work was interviewed by New Scientist).

6. Yao W, Yu P, Essex C. Estimating chaotic parameter regimes by generalized competition modes approach. Communications in Nonlinear Science and Numerical Simulation. 7:197-205, 2002. 

7. Yao W, Ellis RE. A Piecewise-linear map for finding edges in images. Dynamics of Continuous, Discrete and Impulsive Systems, Series B. 10:117-120 Suppl. S2003. 

8. Yao W, Essex C, Yu P. A new chaotic system for better secure communication. Dynamics of Continuous, Discrete and Impulsive Systems, Series B. 10:221-234, 2003. 

9. Yao W, Yu P, Essex C. Communication between synchronized random number generators. International Journal of Bifurcation and Chaos. 14:3995-4008, 2004.

10. Yao W, Essex C, Yu P, Davison M. Forecast entropy. Kybernetes. 33:1009-1015, 2004.

11. Yao W, Essex C, Yu P, Davison M. Measure of predictability. Physical Review E. 69:066121, 2004.

12. Akl SG and Yao W. Parallel computation and measurement uncertainty in nonlinear dynamical systems. Journal of Mathematical Modelling and Algorithms, Special Issue on Parallel and Scientific Computations with Applications. 4:5-15, 2005. 
13. Yao W, Abolmaesumi P, Greenspan M, Ellis RE. An estimation/correction algorithm for detecting bone edges in CT images. IEEE Trans on Medical Image. 24:997-1010, 2005. 

14. Akl SG, Cordy B and Yao W. An analysis of the effect of parallelism in the control of dynamical systems. International Journal of Parallel, Emergent and Distributed Systems. 20:147-168, 2005.

15. Akl SG, Yao W. A Parallel Approach Eliminates Measurement Perturbations in RLC Circuits. Journal of Supercomputing. 35:155-164, 2006.

16. Yao W, Yu P, Essex C, Davison M. Competitive modes and their application. International Journal of Bifurcation and Chaos. 16:497-522, 2006.

17. Yao W, Hertel L, Wahl LM. Dynamics of recurrent viral infection. Proceedings of the Royal Society B. 273:2193-2199, 2006.

18. Yu P, Yao W, Chen G. Analysis on topological properties of the Lorenz and the Chen attractors using GCM. International Journal of Bifurcation and Chaos. 17:2791-2796, 2007.

19. Wu J, Yao W, Zhu H. Immune system memory realization in a population model. Discrete and Continuous Dynamical Systems, Series B. 8:241-259, 2007.

20. Yao W, Leszczynski K. Depth distribution of multiple order X-ray scatter. Radiation Physics and Chemistry. 77:381-390, 2008.

21. Yao W, Leszczynski K. Analytically derived exact weighting factors for transmission tomography cone beam projections,” Physics in Medicine and Biology 54, 513-533, 2009.

22. Yao W, Leszczynski K. An analytical approach to estimating the first order scatter in heterogeneous medium II: A practical application. Medical Physics. 36:3157–3167, 2009.

23. Yao W, Leszczynski K. An analytical approach to estimating the first order x-ray scatter in heterogeneous medium. Medical Physics. 36:3145–3156, 2009. This paper was selected by Virtual Journal of Biological Physics Research 17(12), 2009.

24. Levy LR, Yao W, Neufeld RWJ, etc. Nonlinear Bifurcations of Psychological Stress Negotiation: New Properties of a Formal Dynamical Model. Nonlinear Dynamics, Psychology, and Life Sciences. 16:429-456, 2012.
25. Yao W. A two-point scheme for optimal breast IMRT treatment planning. Journal of Applied Clinical Medical Physics. 14:307-321, 2013.
26. Li J, Yao W, Xiao Y, Yu Y. Feasibility of improving cone-beam CT number consistency using scatter correction. Journal of Applied Clinical Medical Physics. 14:167-176, 2013.
27. Yao W, Farr JB. Derivation of residual noise of filtered Poisson and Gaussian series. International Federation for Medical and Biological Engineering Proceedings Series. 51:207-210, 2015.
28. Yao W, Farr JB. Determining the optimal dosimetric leaf gap setting for rounded leaf-end multileaf collimator systems by simple test fields. Journal of Applied Clinical Medical Physics. 16(4):65-77, 2015.

29. Yao W, Farr JB. A multi-scale filter for noise reduction in low dose cone beam projection. Physics in Medicine and Biology. 60:6515-6530, 2015.

30. Mukherjee S, Farr JB, Yao W. A study of total-variation and compressed sensing based noise-reduction algorithms for low-dose cone-beam computed tomography. International Journal of Image Processing. 10:188-204, 2016.
31. Yao W, Merchant TE, Farr JB. A correction scheme for a simplified random walk model algorithm of proton dose calculation in distal Bragg peak regions. Physics in Medicine and Biology. 61:7397-7411, 2016. 
32. Yao W, Merchant TE and Farr JB. A simplified analytical random walk model for proton dose calculation. Physics in Medicine and Biology. 61:7412-7426, 2016.

33. Hua C-H, Yao W, Takao K, Kazuo T, Saori K, Takenori N, Tatsuya F, Ryosuke S, Merchant TE. A robotic C-arm cone beam CT system for image-guided proton therapy: Design and performance. British Journal of Radiology. 90:(1079) 20170266, 2017.
34. Yao W, Moskvin V, Zhao L, Lukose R, Hua C-H, Tsiamas P, Axente M, Merchant TE, Farr JB. Implementation of a simplified analytical random walk model dose calculation algorithm with nuclear interaction for treatment planning of scanning-beam proton therapy. Biomedical Physics & Engineering Express. 4:035023, 2018.
35. Yao W, Krasin M, Far JB, Merchant TE. Feasibility study of range-based registration using daily CBCT for proton therapy. Medical Physics. 45:1191-1203, 2018. (This paper was highlighted by The Editor’s Choice)

36. Farr JB, Moskvin V, Lukose RC, Tuomanen S, Tsiamas P, Yao W. Development, Commissioning, and Evaluation of a New Intensity Modulated Minibeam Proton Therapy System. Medical Physics. Accepted.
Book Chapters
1. Levy LR, Neufeld RWJ, Yao W. Methodological challenges to capturing dynamical aspects of health-care acquisition. In: Enriching the Art of Care with the Science of Care: Emotional and Interpersonal Dimensions of Health Services. Montreal: McGill-Queen’s University Press, 2003.

Abstracts and/or Proceedings 
1. Yao W, Leszczynski K. Tomosynthesis with rotating and stationary radiotherapy cone beams. COMP 52nd Saskatoon. 2006. Medical Physics. 33:2659, 2006.

2. Leszczynski K, Yao W, Wan S. 3-D Image reconstruction by digital tomosynthesis with rotating and stationary megavoltage cone beams. ESTRO 25th Leipzig, Germany. 2006. Radiotherapy and Oncology. 81 Suppl. 1 S158, 2006.

3. Yao W, Leszczynski K. An analytical approximation of first order scatter in heterogeneous medium. Joint Annual Scientific Meeting CARO-COMP Toronto. 2007.

4. Leszczynski K, Yao W. Depth distribution of multiple order x-ray scatter. 15th International Conference on the Use of Computers in Radiation Therapy, Toronto. 2007. vol.1 460-464.

5. Yao W, Leszczynski K. Analytical and exact weighting factors for circular cone beam projection. 15th International Conference on the Use of Computers in Radiation Therapy, Toronto. 2007. vol. 2 615-619.

6. Yao W, Leszczynski K. An analytical approach for x-ray scatter in heterogeneous medium. AAPM 50th Annual Meeting, Houston, TX. 2008. Medical Physics. 35:2646, 2008.

7. Li J, Yao W, Xiao Y, Yu Y. Feasibility of improving cone beam CT number consistency with a scatter-correction algorithm. AAPM 52nd Annual Meeting, Philadelphia, PA. 2010. Medical Physics. 37:3151, 2010.

8. Yao W, Guan H. Improving the HU accuracy of Varian’s OBI CBCT. AAPM 52nd Annual Meeting, Philadelphia, PA. 2010. Medical Physics. 37:3104, 2010.

9. Lu W, Yao W, Wang J, Yang D. Noise reduction with detail preservation for low-dose kV CBCT using non-local means: Simulated patient study. 2011 Joint AAPM/COMP Meeting, Vancouver, BC. Medical Physics. 38:3444, 2011.

10. Yao W, Lu W, Corsten M. A low dose CBCT stochastic model and applications. 2011 Joint AAPM/COMP Meeting, Vancouver, BC. Medical Physics. 38:3714, 2011.

11. Yao W, Corsten M. Modeling Fiducial Marker Movement in Prostate. 2012 AAPM Meeting, Charlotte, NC, Medical Physics. 39:3700, 2012.

12. Yao W. An optimal scheme for breast IMRT treatment planning. 2013 AAPM Meeting, Indianapolis, IN.

13. Yao W, Goodyear D, Gillard M, Corsten M. Estimation of Dynamical Leaf Gap for IMRT Dose Calculation. 2013 AAPM Meeting, Indianapolis, IN.

14. Yao W, Jungwook S, Farr J. A random walk model for proton dose calculation. 2014 PTCOG53, Shanghai, China.
15. Yao W, Farr J. Approach to obtaining optimal combination of MLC transmission ratio and dynamical leaf gap for IMRT/VMAT dose calculation in TPS. 2014 ASTRO, San Francisco.

16. Yao W, Farr J. Model-based multiscale noise reduction on low dose cone beam projection. 2014 AAPM Meeting, Austin, TX.
17. Gray J, Ekwelundu E, Yao W, Farr J. Investigating the differences in out-Of-field dose between an inherently uniform beam and a flattening filter free beam made uniform through inverse modulation. 2014 AAPM Austin, TX.
18. Yao W, Farr J. A random walk model algorithm for proton dose calculation. 2015 AAPM Meeting, Anaheim, CA.
19. Mukherjee S, Yao W. A comparative study of noise-reduction algorithms for low-dose cone-beam computed tomography. 2015 AAPM Meeting, Anaheim, CA. 

20. Yao W, Farr J. Improvement of Proton Dose Accuracy in Heterogeneous Media by Random Walk Model in Pencil Beam Geometry. 2015 PTCOG54, San Diego.
21. Yao W, Farr J. Derivation of residual noise of filtered Poisson and Gaussian series.  In: Jaffray D. (eds) World Congress on Medical Physics and Biomedical Engineering, 2015, Toronto, Canada. IFMBE Proceedings, vol 51. Springer, Cham
22. Yao W, Farr J, Merchant TE. Effect of cone beam factor on cone beam CT number accuracy. 2016 AAPM Meeting, Washington D.C.

23. Mukherjee S, Yao W. Improvement of image registration using total-variation based noise-reduction algorithms for low-dose CBCT. 2016 AAPM Meeting, Washington D.C.

24. Yao W, Farr F, Hua C-H, Moskvin V, Zhao L, Krasin M, Lucas J, Tinkle C, Merchant TE. A feasibility study on proton range based registration for patient positioning in proton therapy. 2016 ASTRO Meeting, Boston, MA.
25. Yao W, Merchant TE, Krasin M, A feasibility study on patient positioning with proton range image and proton range contour. 2017 PTCOG, Tokyo, Japan.

26. Pourmoghaddas A, Moskvin V, Pirlepesov F, Zhao L, Indelicato D, Merchant TE, Yao W. Proton beam range verification based on nuclear activation analysis using Monte Carlo radiation transport codes. 2017 PTCOG, Tokyo, Japan.

27. Yao W, Farr J, Moskvin V, Zhao L, Lukose R, Hua C-H, Sobczak D, Tsiamas P, Axente M, Merchant TE. Implementation of a simplified analytical random walk model for clinical scenario in proton treatment. 2017 AAPM Meeting, Denver, CO.

28. Yao W, Windmueller R. Multiple-Coulomb-scatter based proton radiography with pencil beam scanning. 2017 AAPM Meeting, Denver, CO.

29. Farr J, Moskvin V, Lukose R, Tuomanen S, Gargone M, Tsiamas P, Pirlepesov F, Yao W. Development, commissioning, and evaluation of a new intensity modulated microbeam proton therapy system. 2017 AAPM Meeting, Denver, CO.

30. Moskvin V, Pourmoghaddas A, Pirlepesov F, Yao W, Farr J. Multistage Monte Carlo treatment simulation framework for Hitachi ProBeat-V intensity modulated proton primary and micro-beam system. 2017 AAPM Meeting, Denver, CO.

31. Pirlepesov F, Yao W, Ates O, Lukose R, Moskvin V, Zhao L, Farr J, Merchant TE. 3D Gamma test for patient specific quality assurance of proton pencil beam scanning dose. 2017 AAPM Meeting, Denver, CO.

32. Pourmoghaddas A, Yao W, Lukose R, Merchant TE, Farr J, Moskvin V. Absolute Monte-Carlo dose calculations using the number of protons in spot-scanning proton beams. 2017 AAPM Meeting, Denver, CO.
33. Yao W, Windmueller R, Harikumar V and Merchant TE, Craniospinal Irradiation: Evaluation of proton range deviation using daily CBCT. PTCOG 57 Meeting, Cincinnati, OH. 2018.
34. Pourmoghaddas A, Yao W, Moskvin V. A semi-empirical model for PET-based range verification of scanning beam proton therapy treatments. PTCOG 57 Meeting, Cincinnati, OH. 2018.
35. Yao W, Windmueller R, Harikumar V, Ates O, Krasin M. Study on interfractional range reduction by range-based registration using daily CBCT for pelvic and abdominal sarcoma patients treated by intensity-modulated proton therapy. 2018 AAPM Meeting, Nashville, TN. 
Submitted or In-Revision Peer-reviewed journal articles
1. Ates O, Zhao L, Hua C-H, Uh J, Yao W, Merchant TE. Phantom validation on synthetic CT based adaptive planning for interfractional anatomy changes in proton therapy. 2018 AAPM meeting, Nashville, TN.
Invited Presentations

1. Yao, W. Image segmentation for image-guided surgery, University of Western Ontario, London, Ontario, Canada, 2004.

2. Yao, W. Forecast entropy and predictability, Laurentian University, Sudbury, Ontario, Canada, 2007.

3. Yao, W. Klein-Nishna formula based cone beam CT scatter correction, Sunnybrook Health Sciences Center, Toronto, Ontario, Canada, 2010.
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