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July 2017, Pages 7181-7186)



23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Tarakanath K., Patwardhan S. and Agarwal, V., "Implementation of an internal model
controller with anti-reset windup compensation for output voltage tracking of a non-
minimum phase DC-DC boost converter using FPGA", Proc. of 2nd IEEE Annual
Southern Power Electronics Conference (SPEC), Auckland, New Zealand, 5th-8th, Dec.
2016.

Rao, V., Tarakanath, K., Pathwardhan, S. C., More, D.S. , Agarwal, V., Comparative
Evaluation of Digital Control Algorithms for DC-DC Boost Converter Exhibiting Inverse
Response, Proc. of IEEE International Conference on Power Electronics, Intelligent
Control and Energy Systems (ICPEICES-2016), Delhi, India, 4-6 July, 2016.

Vallaru, J., Purohit, J. L., Patwardhan, S. C., Biegler, L. T., Development of a Moving
Window Maximum Likelihood Parameter Estimator and its Application on Ideal Reactive
Distillation System, Proc. of 11°th IFAC Symposium on Dynamics and Control of Process
Systems (DYCOPS-2016) , Trondheim, Norway, 6-8 June, 2016. (IFAC-PapersOnLine,
Volume 49, Issue 7, 2016, Pages 484-489).

Rajhans, C., Patwardhan, S. C., Pillai, H., Two Alternate Approaches for Characterization
of the Terminal Region for Continuous Time Quasi-Infinite Horizon NMPC, Proc. of
12th IEEE International Conference on Control & Automation (ICCA 2016), Kathmandu,
Nepal, June 1-3, 2016.

Patil, P. V., Patwardhan, S. C., Patel, N. V., Moving Horizon Input Design based Closed
Loop Identification: An Experimental Case Study Proc. of 12th IEEE International
Conference on Control & Automation (ICCA 2016), Kathmandu, Nepal, June 1-3, 2016.
Patil, P. V., Choudhary, R., Patel, N. V., Patwardhan, S. C., An Experimental Evaluation
of an Adaptive MPC Scheme based on Output Error Models Parameterized using
Orthonormal Basis Filters, Proc. of Advances in Control and Optimization of Dynamic
Systems (ACODS-2016), Trichy, India, 1-5 Feb., 2016. (IFAC-PapersOnLine, Volume 49,
Issue 1, 2016, Pages 664-669).

Lakhmani, P., Jayaram, V., Chandrashekharan, G., Patwardhan, S. C., Application of a
Moving Window Parameter Estimator for Leak ldentification in the Quadruple Tank
System, Proc. of Advances in Control and Optimization of Dynamic Systems (ACODS-
2016), Trichy, India, 1-5 Feb., 2016. (IFAC-PapersOnLine, Volume 49, Issue 1, 2016,
Pages 629-634).

Kumar, K., Heirung, T. A. N., Patwardhan, S. C., Foss, B., Experimental Evaluation of a
MIMO Adaptive Dual MPC, Proc. of 9th IFAC Symposium on Advanced Control of
Chemical Processes (ADCHEM — 2015), Whistler, Canada, 7 — 10, June, 2015.

Valluru, J., Purohit, J. L., Patwardhan, S. C., Mahajani, S. M., Adaptive Optimizing
Control of an Ideal Reactive Distillation Column. Proc. of 9th IFAC Symposium on
Advanced Control of Chemical Processes (ADCHEM — 2015) Whistler, Canada, 7 — 10,
June, 2015.

Ganesh, C., Ballal, P., Bhushan, M., Patwardhan, S. C., Leak Identification using
Extended Kitanidis-Kalman Filter, Proc. of 12" International Symposium on Process
Systems Engineering 2015 (PSE-2015), Copenhagen, 31, May to 4’th June, 2015 (Also
Elsevier Series on Computer Aided Chemical Engineering, Volume 37, Pages 1817—
1822, 2015.).
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Purohit, J. L., Patwardhan, S. C., Mahajani, S. M., Performance Evaluation of Bayesian
State Estimators for Nonlinear DAE Systems Using a Moderately High Dimensional
Reactive Distillation Column Model, Proc. of 12" International Symposium on Process
Systems Engineering 2015 (PSE-2015), Copenhagen from 31, May to 4’th June, 2015.
(Also Elsevier Series on Computer Aided Chemical Engineering, Volume 37, 2015,
Pages 1763-1768).

Patwardhan, S. C., Development of Nonlinear Black Box Models using Orthonormal
Basis Filters: A Review, Proc. of International Symposium on Advanced Control of
Industrial Processes 2014, Hiroshima, Japan, 28-30 May, 2014.

Tarakanath, K., Patwardhan, S. C., Agarwal, V., Internal Model Control of dc-dc Boost Converter
Exhibiting Non-minimum Phase Behaviour, Proc. of IEEE International Conference On Power
Electronics, Drives And Energy Systems (PEDES-2014), Mumbai, 16-19 Dec. 2014.

Muddu M., Patwardhan, S. C., Adaptive Predictive Control using GOBF-ARX Models:
An Experimental Case Study, Proc. of IFAC Symposium on Dynamics and Control of
Process Systems (DYCOPS-2013) , Mumbai, India, 18-20 Dec., 2013.

Deshpande, S. S., Patwardhan, S. C., Computationally Efficient Globally Linearizing
Control of a CSTR using Nonlinear Black Box Models, Proc. of IFAC Symposium on
Dynamics and Control of Process Systems (DYCOPS-2013) , Mumbai, India, 18-20 Dec,
2013.

Purohit, J., Patwardhan, S. C., Mahajani, S. M., Predictive Control of a Reactive
Distillation Column using Multi-rate DAE EKF, Proc. of IFAC Symposium on Dynamics
and Control of Process Systems (DYCOPS-2013) , Mumbai, India, 18-20 Dec, 2013.
Huang, R., Patwardhan, S. C., Biegler, L. T., One way separation principle for a class of
nonlinear observers and the robust stability analysis, Proc. of 4th IFAC Nonlinear Model
Predictive Control Conference, Noordwijkerhout, Netherlands, August 23-27, 2012.
Deshpande, S., Joy, P., and Patwardhan, S. C., Computationally Efficient Globally
Linearizing Control of a CSTR and the Tennessee Eastman Problem using Quadratic
Perturbation Models, Proc. of American Control Conference 2012, Montreal, Canada,
June 27-29, 2012.

Puranik, Y., Bavdekar, V. A., Patwardhan, S. C. and Shah, S. L., An Ensemble Kalman
Filter for Systems Governed by Differential Algebraic Equations (DAEs), Proc. of 8th
IFAC Symposium on Advanced Control of Chemical Processes (ADCHEM 2012),
Singapore, July 10-13, 2012.

Bavdekar, V. A., Shah, S. L., and Patwardhan, S. C., Perspectives on State Estimation:
Spot Estimates Versus Distributions. Proc. of 8th IFAC Symposium on Advanced Control
of Chemical Processes (ADCHEM 2012), Singapore, July 10-13, 2012.

Parikh N. S., Patwardhan, S. C. and Gudi, R. D., “Closed loop Identification of Quadruple
Tank System using an Improved Indirect Approach”, Proc. of 8th IFAC Symposium on
Advanced Control of Chemical Processes (ADCHEM 2012), Singapore, July 10-13, 2012,
Pacharu, S. R., and Gudi, R. D., and Patwardhan, S. C., “Advanced State Estimation
Techniques for Packed Bed Reactors”, Proc. of 8th IFAC Symposium on Advanced
Control of Chemical Processes (ADCHEM 2012), Singapore, July 10-13, 2012.
Bavdekar, V. A. and Patwardhan, S. C., “Development of grey-box unscented Kalman
filter for systems subjected to correlated unmeasured disturbances”, Proc. of International
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46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

Symposium on Advanced Control of Industrial Processes, pp. 343-348, Hangzhou, China,
23-26 May, 2011.

Detroja, K, Gudi, R. D., Patwardhan, S. C., “Data Reduction and Fault Diagnosis Using
Principle of Distributional Equivalence”, Proc. of International Symposium on Advanced
Control of Industrial Processes, pp. 30-35, Hangzhou, China, 23-26 May, 2011.

Muddu, M., Patwardhan, S. C., “Adaptive Predictive Control of a High Purity
Distillation Column Using Irregularly Sampled Multi-rate Data” Proc. of International
Symposium on Advanced Control of Industrial Processes, pp. 30-35, Hangzhou, China,
23-26 May, 2011.

Parikh, N., Patwardhan, S. C., Bandyopadhyay, S., “Control of a Nuclear Steam
Generator using Feedback-Feedforward LQG Controller”, Proc. of International
Symposium on Advanced Control of Industrial Processes, pp. 415-420, Hangzhou, China,
23-26 May, 2011.

Prakash, J., Gopaluni, R.B., Patwardhan, S. C., Narasimhan, S., Shah, S. L., “Nonlinear
Bayesian State Estimation: Review And Recent Trends”, Proc. of International
Symposium on Advanced Control of Industrial Processes, pp. 415-420, Hangzhou, China,
23-26 May, 2011.

Prakash, J., Patwardhan, S. C., Shah, S. L., “Design and Implementation Fault Tolerant
Model Predictive Control Scheme on a Simulated Model of a Three-Tank Hybrid
System”, Proc. of 2010 Conference on Control and Fault Tolerant System, Nice, France,
October 6-8, 2010.

Bavdekar, V., Patwardhan, S. C., Development Of A Grey Box Observer for a Distillation
Column, The Fifth International Symposium on Design, Operation and Control of
Chemical Processes (PSE-ASIA 2010), Singapore, 25-28 July, 2010.

Purohit, J., Patwardhan, S. C., Mahajani, S. M., Nonlinear Predictive Control Of Ideal
Reactive Distillation Column Exhibiting Multiplicities. The Fifth International
Symposium on Design, Operation and Control of Chemical Processes (PSE-ASIA 2010),
Singapore, 25-28 July, 2010.

Dasgupta, D., Patwardhan, S. C.,, Development Of Block Oriented Nonlinear Time-
Series Models for a Continuous Fermenter, The Fifth International Symposium on
Design, Operation and Control of Chemical Processes (PSE-ASIA 2010), Singapore, 25-
28 July, 2010.

Kumar, S., Narasimhan, K., Patwardhan, S. C., and Prasad, V., Experiment Design,
Identification And Control In Large-Scale Chemical Processes, Proc. of the 2010
International Conference on Modeling, Identification and Control (ICMIC), Okayama
City, Japan, July 17-19, 2010.

Huang, R., Patwardhan, S. C., Biegler, L. T. , Offset-free Nonlinear Model Predictive
Control Based on Moving Horizon Estimation for an Air Separation Unit, Proc. of IFAC
Symposium on Dynamics and Control of Process Systems (DYCOPS-2010), Leuven,
Belgium, 5-7 July, 2010.

Huang, R., Patwardhan, S. C., Biegler, L. T., Adaptive Quasi-Infinite Horizon NMPC
of a Continuous Fermenter , Proc. of IFAC Symposium on Dynamics and Control of
Process Systems (DYCOPS-2010) , Leuven, Belgium, 5-7 July, 2010.
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Bavdekar, V., Patwardhan, S. C., Identification of Noise Covariances for State Estimation
of a Continuous Fermenter Using Extended EM Algorithm, Proc. of IFAC Symposium on
Dynamics and Control of Process Systems (DYCOPS-2010) , Leuven, Belgium, 5-7 July,
2010.

Dasgupta, D., Patwardhan, S. C., NMPC of a Continuous Fermenter Using Wiener-
Hammerstein Model Developed from Irregularly Sampled Multi-Rate Data , Proc. of
IFAC Symposium on Dynamics and Control of Process Systems (DYCOPS-2010) ,
Leuven, Belgium, 5-7 July, 2010.

Huang, R., Patwardhan, S. C., Biegler, L. T. , Robust Extended Kalman Filter Based
Nonlinear Model Predictive Control Formulation. 48th IEEE Conference on Decision and
Control, Shanghai, China, December 16-18, 2009.

Lopez-Negrete, R., Patwardhan, S. C., Biegler, L. T., Approximation of Arrival Cost in
Moving Horizon Estimation Using a Constrained Particle Filter, Proc. of 10th
International Symposium on Process Systems Engineering — PSEQ9, Salvador, Brasilien,
2009. (also published in Elsevier Series on Computer Aided Chemical Engineering, 27,
1299-1304, 2009).

Huang, R., Patwardhan, S. C., Biegler, L. T., Robust output-feedback nonlinear model
predictive control using high-gain observers, Proc. of 10th International Symposium on
Process Systems Engineering — PSEQ9, Salvador, Brasilien, 2009. (also published in
Elsevier Series on Computer Aided Chemical Engineering, 27, 1611-1616, 2009.)

Huang, R., Patwardhan, S. C., Biegler, L. T. , Multi-scenario-based robust nonlinear
model predictive control with first principle models, Proc. of 10th International
Symposium on Process Systems Engineering — PSE0Q9, Salvador, Brasilien, 2009. (also
published in Elsevier Series on Computer Aided Chemical Engineering, 27, 1293-1298,
2009.)

Methekar R. N., Patwardhan S. C., Rengasamy R., Gudi R. D., Prasad V., Experimental

evaluation of linear model based control strategies for PEMFCs, Proc. of the 2009
American Control Conference, June, 2009.

Prakash, J., S. C. Patwardhan and S. L. Shah* “Constrained State Estimation Using the
Ensemble Kalman Filter”, Proc. of the 2008 American Control Conference, Seattle, June
2008. (Winner of the best paper in the session award.)

Prakash, J., Patwardhan, S. C., On-line Sensor Fault Identification in an Autonomous
Hybrid System using Likelihood Ratio Approach. Proc. of Int. Symposium on Advanced
Control of Industrial Processes (AdCONIP’08), Jasper, Canada, May 4-6, 2008.

Muddu, M., Narang, A., Patwardhan, S. C. Development of Control Relevant
Reparameterized ARX Models for a Packed Bed Distillation Column. Proc. of Int.
Symposium on Advanced Control of Industrial Processes (AdCONIP’08), Jasper, Canada,
May 4-6, 2008.

Badwe, A., Patwardhan, R. S., Patwardhan, S. C., Gudi, R. D. Quantifying the Impact of
Model-Plant Mismatch on Controller Performance: A non-invasive approach. Proc. of
Int. Symposium on Advanced Control of Industrial Processes (AdCONIP’08), Jasper,
Canada, May 4-6, 2008.

Prakash, J., Patwardhan, S. C., Shah, S. L. Control of an autonomous hybrid system
using a nonlinear model predictive controller, Proc. of the 17th World Congress, The
International Federation of Automatic Control, Seoul, Korea, July 6-11, 2008.
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70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Prakash, J., Patwardhan, S. C., Shah, S. L. Constrained state estimation using particle
filters, Proc. of the 17th World Congress, The International Federation of Automatic
Control, Seoul, Korea, July 6-11, 2008.

Badwe, A., Shah, S. L., Patwardhan, R. S., Patwardhan, S. C., Model-plant mismatch
detection in mpc: applications using partial correlation analysis, Proc. of the 17th World
Congress, The International Federation of Automatic Control, Seoul, Korea, July 6-11,
2008.

Prakash, J., Patwardhan, S. C., Shah, S. L. Soft sensing and state estimation: Review and
recent trends. Proc. of IFAC Conference on Cost Effective Automation in Networked
Product Development and Manufacturing (IFAC-CEA 2007), Monterrey, Mexico, 3-5
Oct., 2007.

Deshpande, S., Kalpana, N., Bedi, P. S., Patwardhan, S. C., Peak Seeking Control using
OBF-Wiener Model Based Nonlinear IMC Scheme, Proc. of International Conference on
Control, Automation and Systems 2007, Oct. 17-20, COEX, Seoul, Korea, 2007.

Zamad, U. S., Deshpande, A., Patwardhan, S. C., LQG control with reconfigurable state
estimator under sensor and actuator failures, Proc. of IFAC Symposium on Dynamics and
Control of Process Systems (DYCOPS-2007), Cancun, Mexico, 2-5 June, 2007.

Bedi, P. S., Methekar, R., Patwardhan, S. C., Prasad, V., Gudi, R. D. Nonlinear internal
model control of PEM fuel cell, Proc. of IFAC Symposium on Dynamics and Control of
Process Systems DYCOPS-2007, Cancun, Mexico, 2-5 June, 2007.

Palnitkar, K., Badwe, A., Patwardhan, S. C., Gudi, R. MPC relevant identification using
Generalized orthonormal basis filters, Proc. of IFAC Symposium on Dynamics and
Control of Process Systems (DYCOPS-2007), Cancun, Mexico, 2-5 June, 2007.

Singh, A., Badwe, A., Patwardhan, S. C. Constrained recursive parameter estimation for
adaptive control, Proc. of IFAC Symposium on Dynamics and Control of Process Systems
(DYCOPS-2007), Cancun, Mexico from 2-5 June, 2007.

Palpandi, R., Badwe, A., Patwardhan, S. C., Noronha, S. Adaptive Model Predictive
Control of Dissolved Oxygen in a Bioreactor, Proc. of IFAC Symposium on Dynamics
and Control of Process Systems (DYCOPS-2007), Cancun, Mexico, 2-5 June, 2007.
Gandhi, R., Patwardhan, S. C., Shah, S. L., Identification of Non-uniformly Sampled
Multirate Systems using Orthonormal Basis Filters, Proc. of IFAC Symposium on
Dynamics and Control of Process Systems (DYCOPS-2007), Cancun, Mexico, 2-5 June,
2007.

Patwardhan, S. C., Narasimhan, S., Shah, S. L. Active Fault Tolerant Control using
Innovation form of State Space Models, Proc. of European Control Conference-200, Kos,
Greece from 2-5 July, 2007.

Detroja, K. P. ; Gudi, R. D., Patwardhan, S. C. Diagnosis of faults with varying intensities
using possibilistic clustering and fault lines. Proc. of IFAC International Symposium on
Advanced Process Control of Chemical Processes — 2006 (ADCHEM’06), Gramado,
Brazil, April, 2006.

Detroja, K. P. ; Gudi, R. D., Patwardhan, S. C. Fault detection using correspondence
analysis: Aplication to Tenessee Eastman challenge problem, Proc. of IFAC
International Symposium on Advanced Process Control of Chemical Processes — 2006
(ADCHEM 06), Gramado, Brazil, April, 2006.
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82. Detroja, K. P. ; Gudi, R. D., Patwardhan, S. C. Nonlinear scaling and its effects on PCA
based fault detection and diagnosis. Proc. of 16 °'th IFAC World Congress, Praha, Check
republic, July 2005.

83. Srinivasarao,M.; Patwardhan,S. C.; Gudi, R. D. Identification of fast-rate nonlinear
Output Error models from multi-rate data. Proc. of 16°'th IFAC World Congress,
Praha,Check republic, July 2005.

84. Srinivasarao, M.; Venkatsubramanian, R.; Patwardhan S.C., “Identification of Nonlinear
Observers For Multivariable Systems subjected to Unmeasured Disturbances”,
Proceedings of IFAC Symposium on Dynamics and Control of Process Systems
(DYCOPS 7), Massachusetts, U.S.A. 2004.

85. Manuja, S.; Patwardhan S.C.; Narasimhan S., “Fault Diagnosis and Fault Tolerant
Control Using Reduced Order Models”, Proceedings of IFAC Symposium on Dynamics
and Control of Process Systems (DYCOPS 7), Massachusetts, U.S.A. d uring 5-7 July,
2004,

86. Manuja, S.; Narasimhan, S.; Patwardhan, S.C.; “Isolation of Abrupt Changes in
Unmeasured Disturbances Using Identified State Space Models”, Proc. Of Int.
Symposium on process Systems Engineering and Control (ZSPSEC’03), Mumbai, India,
pp 157, 2003.

87. Patwardhan, S.C.; Manuja, S.; Narasimhan, S., Shah, S.L.; "Online Diagnosis and
Reconstruction of a Biased Sensor Using State Observer Identified From Input Output
Data”, Proc. Of Int. Symposium on Advanced Control of Industrial Processes
AdCONIP (02, Kumamoto, Japan, pp 239-244, 9-12 June, 2002.

88. Patil, P.; Patwardhan, S.C.; "Regulatory Control of a CSTR at an Unstable Operating
Point Using Nonlinear Internal Model Controller”, Proc. Of Int. Symposium on Advanced
Control of Industrial Processes AACONIP (02, Kumamoto, Japan, pp 593-598, 9-12 June,
2002.

89. Patwardhan, S. C. and Madhavan, K. P. "Nonlinear Predictive Control of a Exothermic
CSTR Using Recursive Quadratic State Space Models,” Proc. of The Fourth IEEE
Conference on Control Applications, Albany, New York, 1995.

6.4 International Conference Presentations

90. Lopez-Negretea, R., Patwardhan, S. C., Biegler, L. T., Estimation of the Arrival Cost in
MHE Using Particle Filters. AIChE Annual Meeting, Nashville, USA on 8-13 Nov., 20009.

91. Huang, R., Patwardhan, S. C., Biegler, L. T., Nonlinear Observer Based Robust And
Offset-Free Nonlinear Predictive Control Of Air Separation Unit In A Power Plant.
AIChE Annual Meeting, Nashville, USA on 8-13 Nov., 20009.

92. Huang, R., Patwardhan, S. C., Biegler, L. T., Online Model Maintenance And Robust
Adaptive Nonlinear Model Predictive Control. AIChE Annual Meeting, Nashville, USA
on 8-13 Nov., 2009.

93. Methekar, R., Prasad, V., Patwardhan, S. C., Gudi, R. D., Control of PEMFC Using
Empirical Dynamic Models in An Imc and LQG Framework, presented at AIChE
National Meeting, Salt Lake City, U.S.A., Nov. 4 -9, 2007.
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94. Manuja, S.; Patwardhan S.C.; Narasimhan S., “Fault Tolerant Control with Identified
Models: An Experimental Case Study”, Int. Conference on Intelligent Sensing and
Information Processing ICISIP 04, Chennai, January, 2004.

95. Manuja, S.; Patwardhan S. C.; Narasimhan, S.; Shah, S.L.; "Fault Tolerant Control of A
Distillation Column Using Optimal State Observer Identified From Input-Output Data™,
presented at CSChE National Meeting, Halifax, Canada, 14-17 Oct., 2001.

96. Patil, P.; Patwardhan, S. C.; "Nonlinear Inferential Control of a CSTR Exhibiting Input
Multiplicity Using Quadratic perturbation Model”, presented at CSChE National
Meeting, Halifax, Canada, 14-17 Oct., 2001.

97. Yamuna Rani K ; Rao, V. S. R.; Patwardhan, S. C.; "Data Driven Modeling for Operating
Trajectory Optimization of a Fed-Batch Fermenter', presented at CSChE National
Meeting, Halifax, Canada, 14-17 Oct., 2001.

98. Patwardhan, S.C. ; Shah S.L., "Predictive Control of Multivariable Systems subject to
Unmeasured Disturbance Using Orthonormal Filters', presented at CSChE National
Meeting, Halifax, Canada, 14-17 Oct., 2001.

99. Prakash, J., Shankar Narasimhan and S. C. Patwardhan " Integrating Model Based Fault
Diagnosis with Model Predictive Control ", presented at AIChE National Meeting, Reno,
U.S.A,, 4-9 Nov. , 2001.

100. Patwardhan, S.C.; Shah S.L., " Simultaneous Estimation of Time Delays and
Unmeasured Disturbance Models for Multivariable Systems Using Orthonormal Filters",
presented at AIChE National Meeting, Reno, U.S.A., 4-9 Nov. , 2001.

101. Prakash, J., S. C. Patwardhan and Shankar Narasimhan “ Fault Tolerant Control of
Continuous Stirred Tank Reactor”, Proc. of International Conference on Communication,
Control and Signal Processing, Banglore, pp 117-121, July, 2000.

6.5 Keynote / Plenary Address in Conferences

International

o “Intelligent State Estimation for Online Optimizing Control of a Reactor System
exhibiting Input Multiplicity”, Keynote talk in 13th IFAC Symposium on Dynamics
and Control of Process Systems (DYCOPS 2022), Busan, Republic of Korea, June 14-
17, 2022.

e “Development of Nonlinear Black Box Models using Orthonormal Basis Filters: A
Review”, Keynote talk in International Symposium on Advanced Control of Industrial
Processes 2014, Hiroshima, Japan, 28-30 May, 2014.

e “Soft Sensing and State Estimation: Review and Recent Trends”. Plenary address in
In IFAC Conference on Cost Effective Automation in Networked Product
Development and Manufacturing, Monterrey, Mexico, 3-5 Oct., 2007.

National

e “Advanced in State and Parameter Estimation and Fault Tolerant Control”, Plenary
Lecture, 1’st Indian Process Systems Engineering Conference, 19°th Aug., 2019.

e “Advanced Process Monitoring and Control: An Overview”, Keynote Address,
Aditya Birla Group Simulation Conference 2012, Mumbai, 5’th Dec., 2012.
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e “Soft Sensing and Nonlinear State Estimation: A Review and New Results”, Plenary
Lecture, International Conference on Process Automation, Control and Computing,
(IEEE-PACC 2011), Coimbatore, India, 20-22 July, 2011.

e “Nonlinear Bayesian State Estimation: A Tutorial Review”, International Conference
on Trends in Industrial Automation (TIMA 2011), Chennai, 6-8 Jan., 2011.

e “Nonlinear Model Predictive Control”, In National Conference on ldentification,
Control and Diagnosis, Chennai, India, 15-16 Dec., 2005.

6.6 Technical Reports

1. Kapadi, M ; Munawar, S. A.; Patwardhan, S. C. and K. P. Madhavan, “Advanced
Planning and Scheduling Solutions for P3 (Paper, Pulp and Printing) Industries”,
Technical Report submitted to Honeywell Technology Solutions Lab., Bangalore. April,
2004.

2. Darji, A.; Patwardhan, S. C.; Gudi, R. D. and H. Pillay, “Performance of Evaluation of
Wireless Sensor Networks for Control Applications”. Technical Report submitted to
Honeywell Technology Solutions Lab., Bangalore. July, 2006.

3. Badwe, A. ; Gudi, R. D. ; Patwardhan, S. C., “Model Maintenance in Advanced Process
Control Schemes”. Technical Report submitted to Honeywell Technology Solutions Lab.,
Bangalore. July, 2006.

4. Dasgupta, D. and Sachin C. Patwardhan, “Nonlinear Black-Box Model Identification For
Predictive Control of Fluidized Bed Reactor For Polyethylene Production”, Technical
Report submitted to Honeywell Technology Solutions Lab., Bangalore. March, 2011.

5. Patwardhan, S. C., “Dynamic Data Driven Model Based Predictive Control of Nuclear
Steam Generator”, Technical Report submitted to B.R.N.S., Feb.2015.

7. Supervision of Ph. D. Students

1. Prabir Kumar Saha, “Model Predictive Control of Chemical Processes using
Nonlinear Laguerre Models”, L.I.T. Madras, 1999.

2. J. Prakash, “On-line Fault Tolerant Control Strategies for Linear Multivariable
Systems”, I.1.T. Madras , 2002. (Co-supervisor: Shankar Narasimhan, 1.1.T. Madras)

3. K. Yamuna Rani, “Optimization and Control of Semi-Batch Processes Using
Acrtificial Neural Networks”, 1.I.T. Madras , 2002.

4. Seema Manuja, “Fault Tolerant Control of Complex Systems”, LLT. Madras, 2004.
(Co-supervisor: Shankar Narasimhan, 1.1.T. Madras)

5. M. Srinivasrao, ‘“Nonlinear Predictive Control using Black-Box Nonlinear
Observers”, I.1.T. Bombay, 2006. (Co-supervisor: R. D. Gudi, I.1.T. Bombay)

6. Ketan Detroja, “Fault Detection and Diagnosis in Large Scale Systems”, LLT.
Bombay, 2007. (Co-supervisor: R. D. Gudi, I.1.T. Bombay)

7. Anjali Deshpande, “A Unified Framework for Online Fault Identification and
Accommodation in Nonlinear Systems”, I.I.T. Bombay, 2008.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ravi Methekar, “Advanced Control of PEM Fuel Cell using Data Driven Models”,
I.1.T. Bombay, 2009. (Co-supervisor: R. D. Gudi, I.1.T. Bombay).

Abhijit Badwe, “Model Maintenance For Linear Model Predictive Control”, LLT.
Bombay, July, 2010. (Co-supervisor: R. D. Gudi, I.1.T. Bombay).

Muddu , M. “Predictive Control of High Order and Distributed Parameter Systems
using Data Driven Models.”, I.I.T. Bombay, July, 2010.

Shraddha Deshpande, “Computationally Efficient Model Based Control for Nonlinear
and Fast Dynamic Systems”, [.LI.T. Bombay, Sept., 2010.

Vinay Bavdekar, “Identification of Discrete Stochastic Unmeasured Disturbance
Models for Nonlinear Bayesian Grey Box Observers”, 1.I.T. Bombay, Aug., 2011.
Jalesh Purohit, “Nonlinear Dynamic Analysis, State Estimation and Nonlinear
Predictive Control of Reactive Distillation Systems”, .1.T. Bombay, June, 2014. (Co-
supervisor: S. M. Mahajani, I.1.T. Bombay)

Swapna Reddi, “Computationally Efficient Modeling and Model based Optimal
Control of Butyl Acetate Production using Reactive Batch Distillation”, I.1.T.
Bombay, Dec. 2017. (Co-supervisor: K. Yamuna Rani, IICT, Haderabad).

K. Taraknath, “Application of Model Based Control Strategies to Non-minimum
Phase Power Electronic Systems”., 2017. (Co-supervisor: Vivek Agarwal, Electrical
Engineering, I.1.T. Bombay)

V. Jayram, “Real-Time Adaptive Optimizing Control using Bayesian State and
Parameter Estimators”, 2018.

Chinmay Rajhans, “Terminal Region Characterization and Stability Analysis of Quasi
Infinite Horizon Nonlinear Model Predictive Control Schemes”, July, 2020. (Co-
supervisor: Harish Pillai, Electrical Engineering, 1.1.T. Bombay)

Devyani Varshney, “State Estimation and Parameter Estimation Strategies for
Nonlinear systems with Non-additive Disturbances”, (Co-supervisor: Mani Bhushan,
Chemical Engineering, IIT Bombay), Dec., 2020.

Kunal Kumar, “Development of Adaptive MPC and Nonlinear MPC Schemes based
on Dual Control Framework”, 2021.

Pavanraj, H. R., “Development of Moving Window based State and Parameter
Estimation Schemes under Bayesian Frameworks”, 2023. (Student of Homi Bhabha
National Institute)

In Progress

21.

22.

23.

24,

Gaurav Seth, “State and Parameter Estimation of Distributed Parameter System using
Orthogonal Collocations”, (Co-supervisor: Mani Bhushan, Chemical Engineering, 1T
Bombay).

Giriraj Bagala, “Fault Tolerant Online Optimizing Control using Intelligent State
Estimation”.

Ashutosh Kumar Singh, “Dual Adaptive and Predictive Control of Nonlinear and
Distributed Systems”, (Co-supervisor: Sharad Bhartiya, Chemical Engineering, T
Bombay)

Abhilash Dev, “Online Optimizing Control of Nonlinear Processes using Machine
Learning Techniques (Co-supervisor: Sharad Bhartiya, Chemical Engineering, 1T
Bombay)

18



8. Conference Technical Chair / Associate Editor / Editor

e Technical Chair and Editor of proceedings of Advances in Control and Optimization

of Dynamical Systems (ACODS 2020), Feb. 16-19, 2020.

e Served as “IPC Program Area Co-chair” (associate editor for conference proceedings)
in Advances in Model-based Control area in Dynamics and Control of Process

Systems (DYCOPS-2010), Leuven, Belgium, 5-7 July, 2010.

e Served as associate editor for conference proceedings for IEEE Conference on

Control Applications (CCA-2013), Hyredabad, India, Aug. 28-30, 2013.

9. Patents filed

The following patents have been jointly filed by Honeywell Technology Solutions Limited,

Bangalore and I.1.T. Bombay based on consulting project carried out for HTSL, Bangalore

1. US Patent Title: Paper Manufacturing System and Method, Filing Date: 3rd August 2005,

Patent Assignment Number: 11/196705.

2. Indian Patent Title: Paper Manufacturing System and Method, Filing Date: 5th May 2005,

Serial Number : 1145/DEL/2005.

10.Projects
10.1 Sponsored Research Projects

1. Development of a Multi-variable Self-Learning Embedded Model Predictive Controller

for Steam Generator Systems. (95 Lakhs)
Project sanctioned under Ucchatam Aavishkaar Yojana (UAY 2017):

Sponsors: Forbes Marshall, Pune and Ministry of New and Renewable Energy, Govt. of

India.

2. Controller Design for Simultaneous Saccharification and Fermentation. (78 Lakhs, On-

going from Dec., 2014)
Sponsors: Dept. of Biotechnology, Govt. of India
Collaborator: Prof. Santosh Noronha

3. Data Driven Model Based Predictive Control of Nuclear Steam Generator. (2008 — 12),

(35 lakhs)
Sponsors: Board of Research for Nuclear Sciences, India.
Collaborator: Prof. Samtanu Bandyopadhyay, 1IT Bombay

4. Development of on-line fault detection and diagnosis (FDD) methodologies in integrated

scale complex plants. (2002-06) (25 lakhs)
Sponsors: Board of Research for Nuclear Sciences, India.
Collaborator: Prof. R. D. Gudi, IIT Bombay
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5.

Advanced Control and Intelligent Monitoring using a Networked Controller. (18 lakhs,
1999-2002)

Sponsors: Dept. of Science and Technology, Govt. of India.

Collaborator: Prof. Shankar Narasimhan

MERMAID — Model Based Environmental Resource Management Aid

Sponsors: D.L.R., Germany and D.S.T., India. (96-99)

Collaborators: Prof. Deepak Khemani, I.I.T Madras and Prof. Peter Struss, Tech.
University of Munich.

Model Predictive Control of Nonlinear Processes Using Laguerre Models. (10 lakhs)
Sponsors: All India Council for Technical Education, New Delhi, 1995-1998.

10.2 Industrial Research Projects

8.

10.

11.

12.

13.

Model Based Control of Continuous Annealing Process (2017).

Sponsors: Tata Steel, Jamshedpur

Nonlinear Model Identification For Predictive Control. (2009-10)

Sponsors: Honeywell Technology Solutions Lab., Bangalore.

Model Maintenance in Advanced Process Control Schemes. (2004-06)

Sponsors: Honeywell Technology Solutions Lab., Bangalore.

Collaborator: Prof. R. D. Gudi, IIT Bombay

Development of Intelligent Wireless Control Networks. Phase I: Wireless Control of
Distillation Column. (2004-06)

Sponsors: Honeywell Technology Solutions Lab., Bangalore.

Advanced Planning and Scheduling for Paper, Pulp and Printing Industries. (2003-04)
Sponsors: Honeywell Technology Solutions Lab., Bangalore.

Collaborator: Prof. K. P. Madhavan, IIT Bombay

Development of a Hardware Module using Multi-Chip Module (MCM) from TLON
GmbH, Germany for Low Cost Automation. (1998-99)

Collaborators: Prof. Ashok Jhunjhunwala, IT Madras

Sponsors: Infranet System Integrators, Chennai and TLON GmbH, Germany.

10.3 Other Sponsored Project

14. Knowledge incubation under TEQIP (500 lakhs), Sponsor: M.H.R.D., Govt. of India and

World Bank, Collaborator: Prof. Vikram Gadre, Electrical Engineering, IIT Bombay

11.Invited Lectures / Seminars

1. Model Predictive Control of Chemical Processes, Dept. of Computer Science,
Technical University of Munich, Germany, June, 1999.

2. Fault Tolerant Control of Linear Multivariable Systems, Department of Chemical
Engineering, University of Alberta, Canada, 12 Dec., 2000.

3. Nonlinear Predictive Control Using Quadratic Perturbation Models, Department of
Chemical Engineering, University of Alberta, Canada, 28 Feb., 2001.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

On-line Fault Identification Using Kalman Filters, Matrikon Consulting, Edmonton,
Canada, 9’th May, 2001.
Fault Tolerant Control of Linear Multivariable Systems, National University of
Singapore, 14 June, 2002.
Selection of Modeling Techniques for Process Industries, Honeywell Technology
Research Lab, Bangalore, 24 April, 03.
On-line Fault Diagnosis and Fault Tolerant Control Systems, John F. Welsh Global
Research Centre, G.E., Bangalore, 25 April, 03.
Identification of Nonlinear Observers for Multivariable Systems Subjected Unknown
Disturbances, Department of Chemical Engineering, University of Alberta, Canada,
16 June, 04.
Model Predictive Control of Level in a Steam Generator, Nuclear Power Corporation
of India Limited, Mumbai, 11 Sept., 04.
Data Driven Dynamic Modeling and Fault Tolerant Control of Chemical Processes,
Dept of Chemical Engineering, National University of Singapore, 26’th Feb, 2007.
Data Driven Dynamic Modeling and Fault Tolerant Control of Chemical Processes,
in Dept of Chemical Engineering at Nanyang Technological University of Singapore
on 28’th Feb, 07.
Delivered a seminar on “Advanced Process Control : A Tutorial Review” in Dept. of
Chemical Engineering, Universiti Teknologi PETRONAS (UTP), Malasiya on March
2, 2007.
A Tool Oriented Approach to Numerical Analysis, John F. Welsh Global Research
Centre, G.E., Bangalore, 18 Dec., 2007.
Series of seminars delivered at Dept. of Chemical and Materials Engineering,
University of Alberta during May-June, 2007.

e Identification Of Non-Uniformly Sampled Multirate Systems Using

Orthonormal Basis Filters
e LQG Control With Reconfigurable State Estimator Under Sensor and Actuator
Failures

e Constrained Recursive Parameter Estimation For Adaptive Control

e Nonlinear Internal Model Control of PEM Fuel Cell

e Adaptive Model Predictive Control of Dissolved Oxygen in a Bioreactor
"Nonlinear Bayesian State Estimation: A Review and New Results” at Dept. of
Chemical Engineering, Carnegie Mellon University on 27°th March, 09.
“Robust Stability of EKF based Nonlinear MPC”, Université Claude Bernard Lyon 1,
France, 28°’th Jan., 2011.
One day workshop on “Bayesian State Estimation”, Dept. of Chemical and Biological
Engineering, Univ. British Columbia, 25’th May, 2012.
Series of two lectures titles “Bayesian Nonlinear State Estimation: A Tutorial
Review”, Dept. of Chemical and Materials Engineering, University of Alberta during
29’th and 30’th May, 2012.
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19.

20.

21.

22.

A Model Based Framework for Intelligent Process Monitoring and Control, at Centre
of Advanced Study, Department of Chemical Engineering, I.1.T. (B.H.U.), Varanasi,
19°th March, 2012.

A Model Based Framework for Advanced Control, National Conference on
“Modeling, Optimization and Control” (NCMOC 2015), organized at Vishwakarma
Institute of Technology, Pune, 5™, March, 2015.

“A Model Based Framework for Intelligent System  Automation:
An Overview”, Workshop on Control Systems, D.R.D.O. Pune, Tuesday, 11 Feb
2020.

“Intelligent State Estimation for Fault Tolerant Online Optimizing Control”, Chemical
Engineering, Carnegie Mellon University, 19 May, 2023.

12.Development of post-graduate level courses/lab under NPTEL and NMICT:

1.

Developed web course on Advanced Numerical Analysis for post-graduate students in
Chemical Engineering (http://nptel.ac.in/courses/103101009/)

Developed video lecture course on Advanced Numerical Analysis consisting of 49
one-hour lectures for post-graduate students in Chemical Engineering
(http://nptel.ac.in/courses/103101111/)

Developed video lecture course on Advanced Process Control consisting of 25 ninety-
minute lectures for post-graduate students in systems and control engineering
(http://nptel.ac.in/courses/103101003/)

Developed single board multi-heater system hardware and a virtual lab on Advanced
Process Control under Virtual Labs project sponsored by National Mission on
Education through ICT (NMICT).

13.Teaching Experience

Postgraduate Courses

1.

o s Wb

6.

Computational Methods in Chemical Engineering
Advanced Process Control

Process Optimization

Process Modeling and Identification

Modern Control Theory

Nonlinear Systems Analysis

Undergraduate Courses

1.

o gk wD

Process Control and Instrumentation

Computational Methods in Chemical Engineering

Mathematical Methods in Chemical Engineering

Unit Operations (Taught at Carnegie Mellon University in Spring, 09).
Introduction to Computer Control of Processes

Process Control Laboratory
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14.0rganization of International Conferences

e Organizing Secretary, International Symposium on Process Systems Engineering and
Control (ISPSEC’03) held at I.I.T Bombay on 3-4, January, 2003.
e Co-chair, National Organizing Committee, Dynamics and Control of Process Systems

(DYCOPS 2013), 18-20 Dec., 2013, IIT Bombay, Mumbai
15.Institute level administrative responsibilities
e Head, Dept. of Chemical Engineering, From Jan. 2011 to Nov., 2013.

e Head, Parimal and Pramod Choudhary Centre for Learning and Teaching, From Oct.,
2017 To May, 2022.
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