DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

BIBLIOGRAPHY

Thesis ends with bibliography which includes the list of reference use in each chapter and list
of publications done based on this work.

Chapter 1
[1] B. K.Bose, “Modern power electronics and ac drives”, PHI Learning Private Limited, 2011.

[2] R.Krishnan, "Electric motor drives modeling ,analysis and control”, PHI Learning Private
Limited, 2002.

[3] B. M. Patre, V. M. Panchade, and R. M. Nagarale, “Sliding mode control of dc drives, sliding
mode control, prof.andrzej bartoszewics (ed.) intech,” 2011.

[4] T. M.George, C.M.Bhatia, and S.l.Ahson, “Implementation of sliding mode control for a chopper
fed separately excited d.c.motor using a personal computer”, IECON 1988/719.

[5] A Sliding Mode Current Control Scheme for PWM Brushless DC Motor Drives Jessen Chen and
Pei-Chong Tang, IEEE TRANSACTIONS ON POWER ELECTRONICS, VOL. 14, NO. 3, MAY
1999

[6] Global Sliding Mode control design for BLDC By Hyeung-sik Choi, Yong-heon Park,Yongsung
Cho, and Minho Lee IEEE Control Systems Magazine,June 2001

[7] Adaptive Sliding Mode Control with PID Tuning for Uncertain Systems T. C. Kuo, Member,
IAENG, Y. J. Huang, Member, IAENG, C. Y. Chen, and C. H. Chang, Engineering Letters, 16:3,
EL_16_3 06, Advance online publication: 20 August 2008

[8] Hamid A.Toliyat, Steven G.Campbell,” DSP-based Electromechanical motion control”, CRC
Press, first Indian reprint ,2012

[9] Cristian Lascu, lon Boldea and Frede Blaabjerg , “Very-Low-Speed Variable-Structure Control
of Sensor less Induction Machine Drives Without Signal Injection”, IEEE TRANSACTIONS ON
INDUSTRY APPLICATIONS, VOL. 41, NO. 2, MARCH/APRIL 2005

89



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[10] Rong-Jong Wai, Member, IEEE, and Kuo-Min Lin, “Robust Decoupled Control of Direct
Field-Oriented Induction Motor Drive”, IEEE TRANSACTIONS ON INDUSTRIAL
ELECTRONICS, VOL. 52, NO. 3, JUNE 2005,pages 837-854

[11] Cristian Lascu, lon Boldea and Frede Blaabjerg, “Comparative Study of Adaptive and
Inherently  Sensorless Observers for Variable-Speed Induction-Motor  Drives” IEEE
TRANSACTIONS ON INDUSTRIAL ELECTRONICS, VOL. 53, NO. 1, ,pages 57-65,
FEBRUARY 2006

[12] Gregor Edelbaher, Karel Jezernik, Senior Member, IEEE , and Evgen Urlep,” Low-Speed
Sensorless Control of Induction Machine”, IEEE TRANSACTIONS ON INDUSTRIAL
ELECTRONICS, VOL. 53, NO. 1, pages 120-129,FEBRUARY 2006

[13] Mihai Comanescu,Student Member, IEEE, and Longya Xu, Fellow, IEEE,” Sliding-Mode
MRAS Speed Estimators for Sensorless Vector Control of Induction Machine”, IEEE
TRANSACTIONS ON INDUSTRIAL ELECTRONICS, VOL. 53, NO. 1,pages 146-153
FEBRUARY 2006

[14] Zheng Zhang, Huangsheng Xu, Longya Xu, and Layne E. Heilman,” Sensorless Direct Field-
Oriented Control of Three-Phase Induction Motors Based on “Sliding Mode” for Washing-Machine
Drive Applications”,IEEE TRANSACTIONS ON INDUSTRY APPLICATIONS, VOL. 42, NO. 3,
pages 694-701, MAY/JUNE 2006

[15] Young Ahn Kwon, Member, IEEE , and Sang Kyoon Kim,” A High-Performance Strategy for
Sensorless Induction Motor Drive Using Variable Link Voltage ”, IEEE TRANSACTIONS ON
POWER ELECTRONICS, VOL. 22, NO. 1, pages329-332, JANUARY 2007

[16] Rong-Jong Wai, “Fuzzy Sliding-Mode Control Using Adaptive Tuning Technique ”, IEEE
TRANSACTIONS ON INDUSTRIAL ELECTRONICS, VOL. 54, NO. 1, pages 586-594
,FEBRUARY 2007

[17] J.A. Cortajarena, J. De Marcos, P. Alvarez, F.J.Vicandi, P.Alkorta,” Indirect Vector Controlled
Induction Motor with four Hybrid P+Fuzzy Pl Controllers”2007 IEEE International Symposium on
Industrial Electronics June 4-7, 2007

90



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[18] M. Ghanes, J. DeLeonandA. Glumineau,” A Sensorless Flux-Speed Sliding Mode Controller
for Induction Motor with Experimental Results”, 16th IEEE International Conference on Control
Applications Part of IEEE Multi-conference on Systems and Control Singapore, 1-3 October 2007

[19] Oscar Barambones, Patxi Alcorta, Izaskun Garridoand Aitor J. Garrido,” A Robust Control for
Induction Motors Using Adaptive Switching Control Law”, ISIE 2008,pages 600-605, IEEE
International Symposium on Industrial Electronics, 2008.

[20] Kanungo Barada Mohanty,” Sensor less Sliding Mode Control of Induction Motor Drives”,
pages 1-6, TENCON 2008 - 2008 IEEE Region 10 Conference

[21] Malek Ghanes and Gang Zheng,” On Sensorless Induction Motor Drives: Sliding-Mode
Observer and Output Feedback Controller”, IEEE TRANSACTIONS ON INDUSTRIAL
ELECTRONICS, VOL. 56, NO. 9,pages 3404-3413, SEPTEMBER2009

[22] Yang Zhiping, Zang Jinchun, Wu Deming, Zhou Bin,” Sensorlesse Variable Structure Adaptive
Speed Control of an Induction Motor”, 2011 International Conference on Mechatronic Science,
Electric Engineering and Computer ,pages 2143-2146,August 19-22, 2011, Jilin, China

[23] Junhui Zhao, Caisheng Wang, Feng LinLe Yi Wang and Zhong Chen,” Novel Integration
Sliding Mode Speed Controller for Vector Controlled Induction Machines”, Power and Energy
Society General Meeting, pages 1-6,2011 IEEE.

[24] Fizatul Aini Patakor, Marizan Sulaiman and Zulkifilie Ibrahim,” Adaptive Sliding Mode For
Indirect Field Oriented Controlled of Induction Motor”, pages 289-293,2011 IEEE Student
Conference on Research and Development

[25] Biranchi Narayan Kar, K.B. MohantyMadhu Singh, Satish choudhury,” Indirect Vector Control
of Induction Motor Using Fuzzy Sliding Mode Controller”, 11th International Conference on
Environment and Electrical Engineering (EEEIC),2012

[26] Kevin Lee,Wenxi Yao,Wenbin Lu,Zhengyu Lu,” Current Regulated Pulse Width Modulation
Controller Impact on Low Speed Performances of Industrial Encoderless Adjustable Speed Drives
under Sliding Mode Variable Structures”, IEEE Energy Conversion Congress and Exposition
(ECCE),_ pages 2639-2645, 2012

91



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[27] Ahmed A. Zaki Diab, Vladimir V. Pankratov,” Sliding Mode Control of Vector Controlled
Induction Motor Drive”, 11thINTERNATIONAL CONFERENCE,pages 174-181,APEIE — 30057,
2012

[28] Milan Curkovi'c, Karel Jezernik, Robert Horvat,” FPGA-Based Predictive Sliding Mode
Controller of a Three-Phase Inverter”, |IEEE TRANSACTIONS ON INDUSTRIAL
ELECTRONICS, VOL. 60, NO. 2, pages 637-644, FEBRUARY 2013

[29] Fayez F. M. EI-Sousy ,” Adaptive Dynamic Sliding-Mode Control System Using Recurrent
RBFN for High-Performance Induction Motor Servo Drive”, IEEE TRANSACTIONS ON
INDUSTRIAL INFORMATICS, VOL.9,NO.4, pages 1922-1936, 2013

[30] Teresa Ortowska Kowalska,” Integral Sliding Mode Direct Torque Control of the Induction
Motor Drives”, 39th Annual Conference of the IEEE Industrial Electronics Society, pages 8482-
8487,IECON 2013

[31] M. Elena Antonio-Toledo, Edgar N. Sanchez and Alexander G. Loukianov,” Real-Time
Implementation of a Neural Block Control Using Sliding Modes for Induction Motors”, World
Automation Congress (WAC), pages 502-507,2014

[32] Shoeb Hussain, Mohammad Abid Bazaz,” Fuzzy based Sliding Mode Control for Vector

Controlled Induction Motor”, International Conference on Advances in Computing,
Communications and Informatics (ICACCI) pages 811-815, 2014

[33] Ali Saghafinia, Hew Wooi Ping , Mohammad Nasir Uddin and Khalaf Salloum Gaeid,
“Adaptive Fuzzy Sliding-Mode Control Into Chattering-Free IM Drive”,IEEE TRANSACTIONS
ON INDUSTRY APPLICATIONS, VOL. 51, NO. 1, pages 692-701,JANUARY/FEBRUARY 2015

[34] H.A.Shah,S.K.Shah,A.D.Patel (2014).” Sliding Mode based D.C.Motor Position Control using
Multirate Output Feed back Approach”, International Journal of Electronics Communications and
Electrical Engineering(1JECEE), ISSN:2277-7040, Vol.4,Issue-4 Pages  12-22.
(Online:http://www.ijecee.com/uploads/displayVolumelssue/V-4-1-4-1D-2.pdf)

92



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[35] H.A.Shah,S.K.Shah,R.M.Patel (2015) .” DSP based PWM Generation for High switching
Frequency Voltage Source Inverter”, 4th IEEE International Conference on
Communication and Signal Processing-ICCSP'15, Tamil nadu, India (2-4 April 2015)

[36] H.A.Shah,S.K.Shah,A.D.Patel (2015).”Design and Implementation of Multisegment SMC for
Induction Motor drive using MATLAB”, International Conference on Computing, Communication,
Electrical, Electronics, Devices and Signal Processing (CCEEDS) -2015, Tamil Nadu ,India (28”‘-
30" March 2015)

[37] H.A.Shah,S.K.Shah,A.D.Patel,R.M.Patel (2014).” Controller Design via Sliding Mode
Control Approach of Induction Motor — A Survey”, 4™ International conference on Advanced
Computing & Communication Technologies (8-9 Feb 2014)

(Online:http://www.ieeeexplore.com/xpl/articleDetails.jsp?tp=&arnumber=6783511&queryText%3
DController+Design+via+Sliding+Mode+Control+Approach+of+Induction+Motor+%E2%80%93+

A+Survey)
Chapter-2

[1] Hondrio, D.A., Diniz, E.C, Janior, A.B.S., Almeida, O. M and Barreto, L.H.S.C,” Comparison
Between Sliding Model Control and Vector Control for a DSP-Based Position Control Applied to
Squirrel-Cage Induction Motor”, 2010 9th IEEE/IAS International Conference on Industry
Applications- INDUSCON 2010.

[2] A. V. Ravi Teja, , Chandan Chakraborty, Suman Maiti, and Yoichi Hori,” A New Model
Reference Adaptive Controller for Four Quadrant Vector Controlled Induction Motor Drives”, IEEE
TRANSACTIONS ON INDUSTRIAL ELECTRONICS, VOL. 59, NO. 10, OCTOBER 2012,pp
3757-3767.

[3] Yeong-Hwa Chang, Chun-1 Wu, Hung-Chih Chen, Chia-Wen Chang, and Hung-Wei Lin,”
Fractional-Order Integral Sliding-Mode Flux Observer for Sensorless Vector-Controlled Induction
Motors”, 2011 American Control Conference on O'Farrell Street, San Francisco, CA, USA June 29 -
July 01, 2011,pp190-195.

93



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[4] Donald Grahame Holmes, Brendan Peter McGrath and Stewart Geoffrey Parker,” Current
Regulation Strategies for Vector-Controlled Induction Motor Drives”, IEEE TRANSACTIONS ON
INDUSTRIAL ELECTRONICS, VOL. 59, NO. 10, OCTOBER2012,pp 3680-3689.

[5] Rodrigo Padilha Vieira, Cristiane Cauduro Gastaldini, Rodrigo Zelir Azzolin, and Hilton Abilio
Grundling,” DISCRETE-TIME SLIDING MODE SPEED OBSERVER FOR INDUCTION
MACHINE DRIVES”,Power Electronics Conference (COBEP), 2011 Brazilian,pp213-218.

[6] Suman Maiti, Member,Vimlesh Verma, Chandan Chakraborty and Yoichi Hori , “An Adaptive
Speed Sensorless Induction Motor Drive With Artificial Neural Network for Stability
Enhancement”, IEEE TRANSACTIONS ON INDUSTRIAL INFORMATICS, VOL. 8, NO. 4,
NOVEMBER 2012,pp757-766.

[7] Cristiane Cauduro Gastaldini, Rodrigo Padilha Vieira, Rodrigo Zelir Azzolinand Hilton Abilio
Grundling,” Speed Sensorless Sliding Mode Observer for Three-Phase Induction Motor”, XXth
International Conference on Electrical Machines (ICEM), 2012,pp1089-1094.

[8] Ahmed K. Abdelsalam, Mahmoud I. Masoud, Mostafa S. Hamad, and Barry W. Williams,”
Modified Indirect Vector Control Technique for Current-Source Induction Motor Drive”, IEEE
TRANSACTIONS ON INDUSTRY APPLICATIONS, VOL. 48, NO. 6,
NOVEMBER/DECEMBER 2012,pp 2433-2442.

[9] Ali Saghafina, Hew W. Ping, M. Nasir Uddin, and Khalaf S. Gaied,” Adaptive Fuzzy Sliding-
Mode Control into Chattering-Free Induction Motor Drive”, IEEE Industry Applications Society
Annual Meeting (1AS), 2012.

[10] Fayez F. M. El-Sousy,” Adaptive Dynamic Sliding-Mode Control System Using Recurrent
RBFN for High-Performance Induction Motor Servo Drive”, IEEE TRANSACTIONS ON
INDUSTRIAL INFORMATICS, VOL. 9, NO. 4, NOVEMBER 2013,pp1922-1936.

[11] Andrew Smith, Shady Gadoue, M atthew Armstrong,John Finch,” Improved method for the
scalar control of induction motor drives”, IET Electr. Power Appl., 2013, Vol. 7, Issue 6, pp. 487-
498

94



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[12] M. Nasir Uddin, Zhi Rui Huang and A. B. M. Siddique Hossain,” Development and
Implementation of a Simplified Self-Tuned Neuro—Fuzzy-Based IM Drive”, IEEE
TRANSACTIONS ON INDUSTRY APPLICATIONS, VOL. 50, NO. 1, JANUARY/FEBRUARY
2014,pp 51-59.

[13]Ned Mohan, Tore M. Undeland,william P.Robbins,”PowerElectronics-Converters,Applications
& Design”second Edition,John Wiley & Sons.Inc.

[14] B. K.Bose, “Modern power electronics and ac drives”, PHI Learning Private Limited, 2011.

[15] R.Krishnan,”Electric motor drives modeling, analysis and control”, PHI Learning  Private
Limited, 2002.

[16] M. H. Rashid, “Power Electronics - Circuits, Devices and Applications,” Prentice-Hall Inc., 3rd
edition.

[17] Ali Mohamed Yousef,” Experimental Set up Verification of Servo DC Motor Position Control
Based on Integral Sliding Mode Approach”, WSEAS Transactions on Systems and Control, Issue 3,
Volume 7, July 2012

[18] B. M. Patre, V. M. Panchade and Ravindrakumar M. Nagarale (2011). Sliding Mode Control of
DC Drives, Sliding Mode Control, Prof. Andrzej Bartoszewicz (Ed.), ISBN: 978-953-307-162-6,
InTech, Available from: http://www.intechopen.com/books/sliding-mode-control/sliding-mode-
control-of-dc-drives

[19] Aamir Hashim Obeid Ahmed,” Performance Comparison of Sliding Mode Control and
Conventional P1 Controller for Speed Control of Separately Excited Direct Current Motors”, Journal
of Science and Technology Vol. 13, No. 2 ISSN 1605 — 427X, December/2012.

[20] Arun Prasad ,K.M, Bindu M. Krishna,,Usha Nair,” Modified Chattering Free Sliding Mode
Control of DC Motor”, International Journal of Modern Engineering Research (IJMER)
,WWW.ijmer.com Vol.3, Issue.3, May-June. 2013 pp-1419-1423 , ISSN: 2249-6645

[21] Gabriela Mamani, Jonathan Becedas and Vicente Feliu Batlle,” Robust Position Control of a
DC Motor by Sliding Mode”, First IFIP WG 5.5/SOCOLNET Doctoral Conference on Computing,
Electrical and Industrial Systems DoCEIS 2010,Springer, IFIP AICT 314, pp. 495-504, 2010.

95



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[22] Ahmed EI-Bakly, A. Fouda,, W. Sabry,” A Proposed DC Motor Sliding Mode Position
Controller Design using Fuzzy Logic and PID Techniques”, 13th International Conference on
Aerospace Sciences & Aviation Technology, ASAT- 13, May 26 — 28, 2009

[23] T.M.George, C.M.Bhatia and S.l.Ahson,” Implementation of sliding mode control for a
chopper fed separately excited D.C.motor using a personal computer”, IECON'88/719

[24] Yu-Feng Li, Jan Wikander,” Discrete time sliding mode control of a DC motor and Ball screw
driven positioning”, 15th Triennial World Congress, Barcelona, Spain,2002

[25] B.Bandyopadhyay,S.Janardhanan,” Discrete time Sliding mod control-A Multirate Output
Feedback Approach ”,Lecture notes in Control and Information Sciences 323,Springer 2006.

[26] Bijnan Bandyopadhyay, Fulwani Deepak,and Kyung-Soo Kim,” Sliding Mode Control Using
Novel Sliding Surfaces”, Lecture notes in Control and Information Sciences 392,Springer 2009.

[27] S. Janardhanan, B. Bandyopadhyay and Alemayehu G/E Abera,” Multirate Output Feedback
based Digital Redesign of Sliding M ode Control Algorithms”, Proceedings of the 2006 International
Workshop on Variable Structure Systems Alghero, Italy, June 5-7, 2006

[28] Takaji Umeno , Yoichi Hori,” Robust Speed Control of DC Servomotors Using Modern Two
Degrees-of-Freedom Controller Design”, IEEE Transactions on Industrial Electronics, VOL. 38,
NO. 5, OCTOBER 1991

[29] R. Ngadengon, Y. M. Sam, J. H. S. Osman and R. Ghazali,” Discrete Sliding mode control
using Multirate Output Feedback for motion servo system ” SCIS-ISIS 2012, Kobe, Japan,
November 20-24, 2012

[30] B.bandyopadhyay and S.janardhanan.”Discrete Time Sliding mode Control: A multirate Output
Feedback Approach”. Springer, 2006

[31] Rafidah Bte Ngadengon, Yahaya Bin Md.Sam,” Discrete Time Sliding Mode Control Using
Multirate Output Feedback To Reduce Chattering”, Proceedings of 2010 IEEE Student Conference
on Research and Development (SCOReD 2010),1- 14 Dec 2010, Putrajaya, Malaysia.

96



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[32] Ashish Jaiswal, M. K. Bhaskar,” A New approach for Design Technique of Multi-Rate Output
Feedback Control using PID Controller”, International Journal of Science and Research (IJSR) ISSN
(Online): 2319-7064, Volume 3 Issue 3, March 2014.

[33] Vitthal S. Bandal and Pratik N.Vernekar,” Design of a Discrete-Time Sliding Mode Controller
for a Magnetic Levitation System using Multirate Output Feedback”, 2010 American Control
Conference,Marriott Waterfront, Baltimore, MD, USAJune 30-July 02, 2010.

[34] M.Gopal,”Digital control and state variable Methods ”,second edition, Tata McGraw Hill, New
Delhi.

[35] Vini Tuteja, Jignesh B. Patel, Axay Mehta,” Design and implementation of Robust Multirate
Output Feedback based Sliding Mode Controller for Induction Motors using FPGA”, 2012 IEEE 5th
International Conference on Power Electronics (IICPE)Delhi, page 1-6,6-8 Dec. 2012

[36] B. Bandyopadhyay and V.K.Thakar, “Discrete Sliding Mode Control of Permanent Magnet
Stepper Motor Using Flatness Property”, Proceedings of European Control Conference: ECC’ 03,
September 2003, Paper No: 285, University of Cambridge Cambridge, U.K in 2003

[37] R.C. Joshi and V.K.Thakar, “Congestion Control in Communication Network Using Discrete
Sliding Mode Control” Journal of USTC, China, Volume 42, Issue 7, 2012.

[38] Yaguang Chen ,ShuangyuanZhao,” PMSM Speed Control Simulation Based on Sliding Mode
Variable Structure”, 2011 International Conference on Electronic & Mechanical Engineering and
Information Technology, 12-14 August, 2011.

[39] Tajrin Ishrat, Hasib Bin Liakat,” DC Motor Position Control Drive State-Space Design”,
Canadian Journal on Electrical and Electronics Engineering Vol. 2, No. 11, November 2011

[40] Ravindra K. Munje and Balasaheb M. Patre,” Multirate Output Feedback based Controllers for
Non-linear Inverted Pendulum System”, 2013 Annual IEEE India Conference (INDICON)

[41] Hong Li and Yong Liu,” Study on Sliding Mode Control with Reaching Law for DC Motor”,
International Journal of Control and Automation Vol.7, No.5 (2014), pp.311-322

97



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[42] Hafedh Abid, Mohamed Chtourou, Ahmed Toumi,” Robust Fuzzy Sliding Mode Controller for
Discrete Nonlinear Systems”, International Journal of Computers, Communications & Control Vol.
111 (2008), No. 1, pp. 6-20

[43] Zoran Jovanovi ¢, Goran Golo,” DC Motor position control by discrete time variable structure
controllers”, The scientific journal FACTA UNIVERSITATIS Series: Mechanics, Automatic,
Control and Robotics Vol.2, No 7, 1997 pp. 291 - 300

[44] Stefen Huia, Stanislaw H.Zak,” On discrete-time variable structure sliding mode control”,
Systems & Control Letters 38 (1999) 283-288, Elsevier

[45] Jeraldin Auxillia D,” Analysis and design of multirate output feedback controller for
hyperthermia system”, Anna University, Thesis, 29-07-2013, http://hdl.handle.net/10603/10151.

[46] Christopher Edwards and Sarah K Spurgeon,” Sliding Mode Control-Theory And Applications
“System and Control book series, vol-7, Taylor & Francis 1998.

[47] V.UtkinJ.Guldner,J.Shi ,”Sliding Mode Control in Electro-Mechanical Systems”, second
edition, CRC Press 2009 .

[48] Prof. B. Bandyopadhyay,” Sliding Mode : An Introduction”, Sliding Mode Control Lecture
Series : Lecture 1 : Introduction

[49] Wilfrid Perruquetti,Jean pierre Barbot,” Sliding mode control in Engineering” Control
Engineering series,marcel Dekker,Inc.2002

[50] U.ltkis,”Control systems of variable structures ”,Wiley, New York,1976.
Chapter-3

[1] Vadim Utkin,Jurgen Guldner and Jingxin Shi, “Sliding Mode control in Electro-Mechanical
Systems “Automation and Control Engineering Series, Second Edition, CRC Press,2009.

[2] Mohamed Abid,Youcef Ramdani, Abdel Kader Meroufel, “SPEED SLIDING MODE
CONTROL OF SENSORLESS INDUCTION MACHINE” in Journal of ELECTRICAL
ENGINEERING, VOL. 57, NO. 1, 2006,pp 47-51

98



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[3] Oscar Barambones a ,Patxi Alkorta, “A robust vector control for induction motor drives with an
adaptive sliding-mode control law, Science Direct, Journal of the Franklin Institute 348 (2011) 300 —
314

[4] Do Thi Hong Tham,Duong Hoai Nghia “Sliding Mode control of Induction Motor”,
International Symposium on Electrical & Electronics Engineering 2007-Oct 24-25 2007-HCM
City,Vietnam,page 42-47.

[5] Amita Mahor, M. Ashfaque Khan and Antim Parmar, “Total Sliding Mode Control of
Servo Induction Motor Using Simulation Approach,” International Journal of Electrical,
Electronics and Computer Engineering1(1): 59-65(2012),ISSN No. (Online) : 2277-2626

[6] Karim Negadi, Abdellah Mansouri, Belkheir Khtemil,” Real Time Implementation of Adaptive
Sliding Mode Observer Based Speed Sensorless Vector Control of Induction Motor “,SERBIAN
JOURNAL OF ELECTRICAL ENGINEERING Vol. 7, No. 2, November 2010, 167-184 .

[7] Karel Jezernik , Gregor Edelbaher, Asif Sabanovi ¢,” LOW SPEED SENSORLESS VARIABLE
STRUCTURE CONTROL OF INDUCTION MOTOR”, Proceedings of the 16th IFAC World
Congress, 2005, World Congress, Volume 16 ,Part 1,doi 10.3182/20050703-6-CZ-
1902.01236,pp1235

[8] Karim NEGADI, Abdellah MANSOURI and Rabeh KOUREK,” Hardware Implementation of
Vector Control of Induction Motor Drive without Speed Encoder Using an Adaptive Luenberger
Based MRAS Observer”, Leonardo Electronic Journal of Practices and Technologies, Issue 20,
January-June 2012 , p. 99-114

[9] Elwy E. El-kholy,” HIGH PERFORMANCE INDUCTION MOTOR DRIVE BASED ON
ADAPTIVE VARIABLE STRUCTURE CONTROL”, Journal of ELECTRICAL ENGINEERING,
VOL. 56, NO. 3-4, 2005, 64-70.

[10] Xinghou, Y., Kaynak, O., “Sliding-Mode Control with Soft Computing: A Survey”, IEEE
Transaction on Industrial Electronics vol. 56, pp. 3275-3285, 2009Y.

[11] Eker, 1., “Sliding Mode Control with PID Sliding Surface and Experimental Application to an
Electromechanical Plant”, ISA Transactions, vol. 45, pp. 109-118, 2006

99



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[12] Utkin, V. I, Chang, H. C., “Sliding Mode Control on Electromechanical Systems”,
Mathematical Problems in Engineering, vol. 8, pp. 451-473, 2002

[13] Utkin, V. I., “Variable Structure Systems with Sliding Modes”, IEEE Transaction on Automatic
Control, vol. AC-22, pp. 212-222, 1977

[14] Kaya, 1., “Sliding Mode Control of Stable Processes”, Industrial & Engineering Chemistry
Research, vol 46, pp. 571-578, 2007.

[15] Camacho, O., Smith, C. A., “Sliding Mode Control: An Approach to Regulate Nonlinear
Chemical Processes”, ISA Transactions, vol. 39, pp. 205-218, 2000.

[16] Murat FURAT*1 ve ilyas EKER,” Experimental Evaluation of Sliding-Mode Control
Techniques”, Cukurova University Journal of the Faculty of Engineering and Architecture, 27(1),
pp. 23-37, June 2012

[17] Tian-Jun Fu * Wen-Fang Xie,” A novel sliding-mode control of induction motor using space
vector modulation technique- torque control”, ISA Transactions 44 (2005) 481-490

[18] H. Chekireb,M. Tadjine and M. Djema“1“On a Class of Manifolds for Sliding Mode Control and
Observation of Induction Motor-manifold development”, NONLINEAR DYNAMICS AND
SYSTEMS THEORY,8(1) (2008) 21-34, InforMath Publishing Group/1562-8353 (print)/1813-7385

(online)/www.e-ndst.kiev.ua

[19] Sergey Ryvkin, Richard Schmidt-Oberm™ oller, and Andreas Steimel “Sliding Mode Control
Technique for an Induction Motor Drive Supplied by a Three-Level Voltage Source Inverter”,
FACTA UNIVERSITATIS (NIS) SER.: ELEC. ENERG. vol. 21, no. 2, August 2008, 195-207

[20] Mohamed Abid, Abdellah Mansouri,Abdel G. Aissaoui,Baghdad Belabbes“SLIDING MODE
APPLICATION IN POSITOING CONTROL OF AN INDUCTION MACHINE”, Journal of
ELECTRICAL ENGINEERING, VOL. 59, NO. 6, 2008, 322-327

[21] ERIKETIEN, SEBA STIEN CAUET ,LAURENT RAMBAULT, GERARD CHAMPENOIS
“CONTROL OF AN INDUCTION MOTOR USING SLIDING MODE LINEARIZATION” Int. J.
Appl. Math. Computer. Sci., 2002, Vol.12, No.4, 523-531

100



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[22] Sid Ahmed EI Mahdi ARDJOUN, Mohamed ABID, Abdel Ghani AISSAQUI, Abedelatif
NACERI “A robust fuzzy sliding mode control applied to the double fed induction machine-speed &
flux control-inverter fed”,INTERNATIONAL JOURNAL OF CIRCUITS, SYSTEMS AND
SIGNAL PROCESSING, Issue 4, Volume 5, 2011.

[23] Morteza Majdi and Farzan Rashidi“Sensorless Speed and Position Control of Induction Motor
Servo Drives Using MLP Neural Network and Sliding Mode Controller”, 4th WSEAS Int. Conf. on
NON-LINEAR ANALYSIS, NON-LINEAR SYSTEMS and CHAQS, Sofia, Bulgaria, October 27-
29, 2005 (pp94-102)

[24] Q. S. Al-Sabbagh , A. M. Ahmed, A.A. Salih “Sliding Mode Vector Control of A Pwm Inverter
Fed Induction Motor”, Number 4, Volume 14 December 2008 Journal of Engineering

[25] Alma Y. Alanis, Edgar N. Sanchez and Alexander G. Loukianov,” Discrete-Time Recurrent
Neural Induction Motor Control using Kalman Learning” 2006 International Joint Conference on
Neural Networks Sheraton Vancouver Wall Centre Hotel, Vancouver, BC, Canada July 16-21, 2006

[26] B.Castillo-Toledo, S.DiGennaro, A.G.Loukianov, J.Rivera “Discrete time sliding mode control
with application to induction motors”, Automatica44(2008)3036-3045

[27] Sergey Ryvkin,Senior Member, IEEE , Richard Schmidt-Obermoeller, and Andreas Steimel,
Senior Member, IEEE,” Sliding-Mode-Based Control for a Three-Level Inverter Drive”, IEEE
TRANSACTIONS ON INDUSTRIAL ELECTRONICS, VOL. 55, NO. 11, NOVEMBER 2008.

[28] Alma Y. Alanis, Member, IEEE , Edgar N. Sanchez , Senior Member, IEEE, Alexander G.
Loukianov , Member, IEEE ,and Marco A. Perez-Cisneros, Member, IEEE,” Real-Time Discrete
Neural Block Control Using Sliding Modes for Electric Induction Motors”, IEEE TRANSACTIONS
ON CONTROL SYSTEMS TECHNOLOGY, VOL. 18, NO. 1, JANUARY 2010

[29] Krzysztof Szabat, Teresa Orlowska-Kowalska, Senior Member, IEEE , and Mateusz
Dybkowski,” Indirect Adaptive Control of Induction Motor Drive System With an Elastic
Coupling”, IEEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS, VOL. 56, NO. 10,
OCTOBER 2009

101



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[30] Masood Hajian, Jafar Soltani, Member, IEEE , Gholamreza Arab Markadeh, and Saeed
Hosseinnia,” Adaptive Nonlinear Direct Torque Control of Sensorless IM Drives With Efficiency
Optimization”, IEEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS, VOL. 57, NO. 3,
MARCH 2010

[31] Mohamed Amine Fnaiech, Franck Betin,Member, IEEE , Gérard-André Capolino, Fellow,
IEEE,and Farhat Fnaiech,Senior Member, IEEE,” Fuzzy Logic and Sliding-Mode Controls Applied
to Six-Phase Induction Machine With Open Phases”, IEEE TRANSACTIONS ON INDUSTRIAL
ELECTRONICS, VOL. 57, NO. 1, JANUARY 2010

[32] Teresa Orlowska-Kowalska,Senior Member, IEEE , Mateusz Dybkowski, and Krzysztof
Szabat,” Adaptive Sliding-Mode Neuro-Fuzzy Control of the Two-Mass Induction Motor Drive
Without Mechanical Sensors”, IEEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS, VOL.
57, NO. 2, FEBRUARY 2010

[33] R.SaravanaKumar , K.Vinoth Kumar, Dr. K.K.Ray,” Sliding Mode Control of Induction Motor
using Simulation Approach”, IJCSNS International Journal of Computer Science and Network
Security, VOL.9 No.10, October 2009

[34] G. R. Arab Markadeh and J. Soltani,” A CURRENT-BASED OUTPUT FEEDBACK SLIDING
MODE CONTROL FOR SPEED SENSORLESS INDUCTION MACHINE DRIVE USING
ADAPTIVE SLIDING MODE FLUX OBSERVER”, IJE Transactions A: Basics Vol. 19, No. 1,
November 2006 - 21

[35] Aamir Hashim Obeid Ahmed ,Martino O. Ajangnay ,Shamboul A. Mohamed ,Matthew W.
Dunnigan,” Combined Sliding Mode Control with a Feedback Linearization for Speed Control of
Induction Motor”, Iraq J. Electrical and Electronic Engineering,Vol.7 No.1, 2011

[36] Aamir Hashim Obeid Ahmed ,Martino O. Ajangnay ,Shamboul A. Mohamed ,Matthew W.
Dunnigan,” Speed Control of Induction Motor Using New Sliding Mode Control Technique”, Irag J.
Electrical and Electronic Engineering, VVol.6 No.2, 2010

[37] Karel Jezernik, Asif Sabanovi’c, Miran Rodi” ¢,” Speed Sensorless Variable Structure Torque
Control of Induction Motor”, AUTOMATIKA 51(2010) 1, 33-40

102



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[38] Mohamed ABID,Abdel Ghani AISSAOUI, Youcef RAMDANI, Abdel Kader ZEBLAH,”
SLIDING MODE SPEED AND FLUX CONTROL OF FIELD-ORIENTED INDUCTION
MACHINE”, Acta Electrotechnica et Informatica No. 1, Vol. 7, 2007

[39] Nihat Inanc,” Implementation of a closed loop sliding mode observer for speed sensorless
control of an indirect field oriented induction motor drives”, Electr Eng ( 2007) 90:87-93,DOI
10.1007/s00202-006-0055-x, Springer-Verlag 2006

[40] Swetananda Jena,Kanungo Barada Mohanty,” ROBUST FIELD ORIENTED INDUCTION
MACHINE CONTROL USING SMC”, The 5" PSU-UNS International Conference on Engineering
and Technology (ICET-2011), Phuket, May 2-3, 2011

[41] Oscar Barambones, Patxi Alkorta, Aitor J. Garrido, I. Garrido and F.J. Maseda,” An adaptive
sliding mode control scheme for induction motor drives”, Issue 1, Vol. 1, 2007

[42] Li Zhang Xizheng ,” Indirect Adaptive Fuzzy Sliding-mode Control for Induction Motor
Drive” J. Electrical Systems 7-4 (2011): 412-422

[43] PIYUSH GHUNE, RACHITA NEEMA & VISHWAS KUMAWAT,” SIMULATION OF
SPEED CONTROL OF INDUCTION MOTOR WHEN SUBJECTED TO NON-LINEAR
VARIATIONS IN MOTOR PARAMETERS” International Journal of Power System Operation and
Energy Management ISSN (PRINT): 2231 — 4407, Volume-1, Issue-4, 2012

[44] Omar G. Rios-Gastelum, B. Castillo-Toledo, Alexander G. Loukianov.,” Nonlinear Block
Integral Sliding Mode Control: Application to Induction Motor Control”, ThA02-6, 3124-
3129,Proceedings of the 42" IEEE conference on Decision and Control Mauli,Hawaii USA Dec-
2003

[45] M. Abid, Y. Ramdani, A. Aissaoui and A. Zeblah,” SLIDING MODE SPEED AND FLUX
CONTROL OF AN INDUCTION MACHINE”, Journal of Cybernetics and Informatics 6 (2006)
http://www.sski.sk/casopis/index.php

[46] M. ROMERO,J.H. BRASLAVSKY and M.I. VALLA,” RIPPLE REDUCTION IN DIRECT
TORQUE AND FLUX CONTROL OF INDUCTION MOTORS VIA SLIDING MODES” Latin
American Applied Research, 37:289-297 (2007)

103



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[47] IBTISSEM BAKHTI, SOUAD CHAOUCH and ABDESSELAM MAAKOUF,” High
performance back stepping control of induction motor with adaptive sliding mode observer”,
Archives of Control Sciences Volume21(LVI1), 2011,No.3, pages 331-344

[48] Shady M. Gadoue, D. Giaouris, and J.W. Finch,” Genetic Algorithm Optimized Pl and Fuzzy
Sliding Mode Speed Control for DTC Drives”, Proceedings of the World Congress on Engineering
2007 Vol I WCE 2007, July 2 - 4, 2007, London, U.K.

[49] Bimal K.bose,”Modern power Electronics And AC Drives”, PHI Learning Private Limited.
[50] R.Krishnan,”Electric Motor Drives-Modeling, Analysis and Control “Prentice Hall.

[51] TIAN-HUA LIU, MING-TSAN LIN,” A Fuzzy Sliding-Mode Controller Design for a
Synchronous Reluctance Motor “,IEEE TRANSACTIONS ON AEROSPACE AND ELECTRONIC
SYSTEMS VOL. 32, NO. 3 JULY 1996, pp.1065-1076.

[52] Kuo-Kai Shyu , Member, IEEE, and Chiu-Keng Lai,” Incremental Motion Control of
Synchronous Reluctance Motor Via Multi segment Sliding Mode Control Method”, IEEE
TRANSACTIONS ON CONTROL SYSTEMS TECHNOLOGY, VOL. 10, NO. 2, MARCH 2002,
pp.169-176.

[53] W.-D. Chou, F.-J. Linand K.-K. Shyu,” Incremental motion control of an induction motor
servo drive via a genetic-algorithm-based sliding mode controller”, IEE Proc.-Control Theory
Appl.. Vol. 150, No. 3, May 2003,pp.209-220.

[54] Chiu-Keng Lai and Kuo-Kai Shyu,” A Novel Motor Drive Design for Incremental Motion
System via Sliding-Mode Control Method”, IEEE TRANSACTIONS ON INDUSTRIAL
ELECTRONICS, VOL. 52, NO. 2, APRIL 2005,pp.499-507.

[55] Ami T Patel,” Development Of Smart Controller For Multi segment-SMC For Synchronous
Reluctance Motor Servo Drive”, International Journal of Emerging Technology and Advanced
Engineering ,ISSN 2250-2459, Volume 2, Issue 1, January 2012,pp.61-66.

[56] Huang Peng , Huang Lei, Miao Changyun ,”Study on multisegment sliding-mode-control-
based servo system “Electrical Machines and Systems (ICEMS),2010 International Conference on
Publication Year:2010,pp.844-847,IEEE CONFERENCE PUBLICATIONS.

104



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[57] Shi Jingzhuo, Xu Yingxi, ”Incremental motion control of Permanent Magnet Synchronous
Motor”, Industrial Electronics,2008.ISIE 2008,IEEE international Symposium 2008,pp.668-
670,IEEE CONFERENCE PUBLICATIONS

[58] Osee.M,De Cuyper K,Robert F.Mathys.P,”Multi segments sliding mode control of a boost
converter”, control and Modeling for Power Electronics(COMPEL)Conferences 2012,IEEE 13"
Workshop on 10-13 June 2012,pp.1-6,IEEE CONFERENCE PUBLICATIONS.

[59] Oscar Barambones, Patxi Alkorta,” A robust vector control for induction motor drives with an
adaptive sliding-mode control law”, Journal of the Franklin Institute 348(2011) pp.300-314, Elsevier

[60] W. Leonhard, Control of Electrical Drives, Springer, Berlin, 1996.
[61] P. Vas, Vector Control of AC Machines, Oxford Science Publications, Oxford, 1994.

[62] Wen-Bin Lin and H uann-Keng Chiang,” Super-Twisting Algorithm Second-Order Sliding
Mode Control for a Synchronous Reluctance Motor Speed Drive”, Hindawi Publishing Corporation
Mathematical Problems in Engineering Volume 2013, Article ID 632061, 9 pages
http://dx.doi.org/10.1155/2013/632061

[63] Chien-An Chen , Wen-Bin Lin , Huann-Keng Chiang,” Design and Implementation Sliding
Mode Controller Based on Radial Basis Function Neural Network for Synchronous Reluctance
Motor”, ICIEA 2009, 978-1-4244-2800-7/09/$25.00 ©2009 IEEE,pp 281-286.

[64] N. Vasu, G. Srinivasulu,” Comparative Study of Fuzzy PD Controller and Conventional
Controllers”, IAMA 2009, 978-1-4244-4711-4/09/$25.00 ©2009 IEEE

[65] Faa-Jeng Lin, Wen-Der Chou,” An induction motor servo drive using sliding-mode controller
with  genetic algorithm”,  Electric Power Systems Research 64 (2003) pp.93-

108,Elsevier,www.elsevier.com/locate/epsr

[66] Oscar Barambones, Francisco J. Maseda,Aitor J. Garrido, Patricia Gomez,” A Sliding Mode
Control Scheme for Induction Motors Using Neural Networks for Rotor Speed Estimation”, WSEAS
Conferences, Cancun,Mexico,May 11-14, 2005,495-186

105



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

Chapter-4

[1] M. H. Rashid, “Power Electronics - Circuits, Devices and Applications," Prentice-Hall Inc., 3rd
edition.

[2] Lesan, A.Y.E.; Doumbia, M.L.; Sicard, P., "DSP-based sinusoidal PWM signal generation
algorithm for three phase inverters,” Electrical Power & Energy Conference (EPEC), 2009 IEEE ,
vol., no., pp.1,6, 22-23 Oct. 2009

[3] Salo, M.; Tuusa, H., "Experimental results of the current-source PWM inverter fed induction
motor drive with an open-loop stator current control,” Applied Power Electronics Conference and
Exposition, 2003. APEC '03. Eighteenth Annual IEEE , vol.2, no., pp.839,845 vol.2, 9-13 Feb. 2003

[4] Wenyi Zhang; Yuye Wang; Weiming Tong; Huiming Xu; Lemin Yang, "Study of Voltage-
Source PWM Inverter Based on State Combination Method," Transmission and Distribution
Conference and Exhibition: Asia and Pacific, 2005 IEEE/PES , vol., no., pp.1,4, 2005

[5] Aizawa, N.; Kubota, K., "Analysis of common-mode voltage elimination of PWM inverter with
auxiliary inverter," Electrical Machines and Systems (ICEMS), 2010 International Conference on ,
vol., no., .889,893, 10-13 Oct. 2010

[6] Hashem, G.M.; El-Koshariy, A.D., "Investigation of induction motor performance fed from
PWM inverter," Power Systems Conference, 2006. MEPCON 2006. Eleventh International Middle
East, vol.2, no., pp.421,426, 19-21 Dec. 2006

[7] Hongtao Shan; Xikun Chen; Xuejuan Kong; Yu Zhang; Zhao Liu; Hongbo Li; Taofeng Li, "The
analysis on effect of digital process on the performance of PWM inverter," Power Electronics and
Motion Control Conference, 2009. IPEMC '09. IEEE 6th International , vol., no., pp.1554,1557, 17-
20 May 2009

[8] Lai, Y.S.; Chang, S.C., "DSP-based implementation of new random switching technique of
inverter control for sensorless vector-controlled induction motor drives,” Electric Power
Applications, IEE Proceedings -, vol.146, no.2, pp.163,172, Mar 1999

106



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[9] Rahman, K.; Tarig, A.; Bakhsh, F.l., "Modeling and analysis of multilevel inverters using
unipolar and bipolar switching schemes,” Advances in Engineering, Science and Management
(ICAESM), 2012 International Conference on , vol., no., pp.466,471, 30-31 March 2012

[10] limori, K.; Shinohara, K.; Yamamoto, K., "A study of dead-time of PWM rectifier of voltage-
source inverter without DC link components and its operating characteristics of induction motor,"
Industry Applications Conference, 2004. 39th IAS Annual Meeting. Conference Record of the 2004
IEEE , vol.3, no., pp.1638,1645 vol.3, 3-7 Oct. 2004

[11] Byoung-kuk Lee; Ehsami, M., "A simplified functional simulation model for three-phase
voltage-source inverter using switching function concept,” Industrial Electronics, IEEE Transactions
on, vol.48, no.2, pp.309,321, Apr 2001

[12] Mahmoud Gaballah,Mohammed EI-Bardini,” Low cost digital signal generation for driving
space vector PWM inverter”, in Shams Engineering Journal (2013) 4, 763-774,

www.elsevier.com/locate/asej

[13] M.K. Metwally, “Sensorless speed control of 4-switch three phase inverter fed induction motor
drives at very low and zero speed ”, Alexandria Engineering Journal (2013) 52, 327-336.

[14] Nanditha Sundaresan, Harisankar M A , Noby George, TVVS Lakshmi, Umashankar S and
Kothari D P,” Comparative Evaluation of SPWM Based 3 Level And 5 Level NPC Inverters with
Reduced Switching Stress”, International Journal of Electronics Communications and Electrical
Engineering ISSN: 2277-7040 Volume 3 Issue 2 (February 2013)

[15] Umashankar S, Mandar Bhalekar , Surabhi Chandra, Vijayakumar D, Dr. Kothari D P,” DSP
Based Real Time implementation of AC-DC-AC converter Using SPWM Technique”, International
Journal of Electronics communication and Electrical Engineering 1ISSN:2277-7040 Volume 3
Issue 1 (January 2013)

[16] Adel MEHDI, Houssam MEDOUCE, Salah eddine REZGUI, Abdelmalek BOULAHIA, Fateh
MEHAZZEM, Hocine BENALLA, “PWM Converters and Its Application To The Wind-Energy
Generation”, Energy Procedia 42 (2013) 523 — 529, Science Direct.

107



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[17] Fujisaki, K. Sakai, M., Takeda, S., "Motor loss increment of induction motor driven by PWM
inverter in comparison with inverter circuit loss,” 15th International Conference on Electrical
Machines and Systems (ICEMS),2012,pp.1-6,2012

[18] Yongxian Song, Juanli Ma,Hanxia Zhang, Naibao He, "Digital implementation of neural
network inverse control for induction motor based on DSP," Future Computer and Communication
(ICFCC), 2010 2nd International Conference on, vol.1, no., pp.V1-174,V1-178, 21-24 May 2010

[19] Manes, C., Parasiliti, F.,Tursini, M., "DSP based field-oriented control of induction motor with
a nonlinear state observer," Power Electronics Specialists Conference, 1996. PESC '96 Record., 27th
Annual IEEE , vol.2, no., pp.1254,1259 vol.2, 23-27 Jun 1996

[20] Jing, L.,Mekhilef, S., "DSP based implementation of adaptive speed controller for three-phase
induction motor,” TENCON 2008 - 2008 IEEE Region 10 Conference , vol., no., pp.1,5, 19-21 Nov.
2008,doi: 10.1109/TENCON.2008.4766634

[21] Espinoza, J.R.,Joos, G., "A current-source inverter fed induction motor drive system with
reduced losses,” Industry Applications Conference, 1995. Thirtieth IAS Annual Meeting, IAS '95.,
Conference Record of the 1995 IEEE , vol.1, no., pp.45,52 vol.1, 8-12 Oct 1995

[22] Li Wang,He Wen Chen, Dong-Jing Lee, "Implementation of a DSP-based power converter for a
wind induction generator,” Power and Energy Society General Meeting - Conversion and Delivery
of Electrical Energy in the 21st Century, 2008 IEEE , vol., no., pp.1,6, 20-24 July 2008

[23] Kumar, V.S., Kannan, P.S., "Harmonic studies in space vector PWM inverter drive system,"
Power System Technology, 2004. PowerCon 2004. 2004 International Conference on , vol.1, no.,
pp.123,127 Vol.1, 21-24Nov.2004.

[24] Aizawa, N., Kikuchi, M., Kubota, H., Miki, I., Matsuse, K., 2010.Dead-time effect and its
compensation in common-mode voltage elimination of PWM inverter with auxiliary inverter. Power
Electronics Conference (IPEC)International. vol., no., pp.222,227, 21-24 June 2010.

[25] Jiarong Kan, Shaojun Xie, Yunya Wu, Yu Tang, Zhilei Yao, Rong Chen,2014. High-
Frequency-Link Inverter Using Combined Synchronous Rectifiers. Industrial Electronics,|IEEE
Transactions on,vol.61, no.12, pp.6769,6777, Dec. 2014.

108



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[26] Wenyi Zhang, Wensheng Chen, 2009. Research on voltage-source PWM inverter based on state
analysis method. Mechatronics and Automation ,ICMA 2009. International Conference on,vol.18,
no., pp.2183,2187, 9-12 Aug. 2009.

[27] Ambrozic, V., Bertoluzzo, M., Buja, G.S., Menis, R., 2005.An assessment of the inverter
switching characteristics in DTC induction motor drives. Power Electronics, IEEE Transactions on,
vol.20, no.2, pp.457,465, March 2005.

[28] Loh, P.C., Blaabjerg, F., Feng, S.Y., Soon, K.N., 2006. Pulse-width modulated Z-source
neutral-point-clamped inverter. Applied Power Electronics Conference and Exposition, 2006. APEC
'06. Twenty-First Annual IEEE,19-23 March 2006.

[29] Patel, D., Saravanakumar, R., Ray, K.K., Ramesh, R., 2011. Design and implementation of
three level CHB inverter with phase shifted SPWM using TMS320F24PQ.Power Electronics
(IICPE), India. International Conference 28-30 Jan. 2011.

[30] Lai, Y.S., Chang, S.C.,1999 DSP-based implementation of new random switching technique of
inverter control for sensorless vector-controlled induction motor drives. Electric Power Applications,
IEE Proceeding. vol.146, no.2, pp.163,172, Mar 1999

[31] Xu Peng Fang, Ji Min Cui, Jie Liu, Mao Yong Ca0,2001. Detail research on the traditional
inverter and Z-source inverter. Applied Superconductivity and Electromagnetic Devices
(ASEMD).International Conference on, vol., no., pp.318,321, 14-16 Dec. 2011.

[32] Bor-Ren Lin, Chun-Hao Huang,2004 Single-phase capacitor clamped inverter with simple
structure. Circuits and Systems, 2004, ISCAS '04. Proceedings of the 2004 International Symposium
on, vol.5, no., pp.V-924,V-927 Vol.5, 23-26 May 2004.

[33] Mahrous, E.A., Rahim, N.A., Hew, W.P.,2007.Three-phase three-level voltage source inverter
with low switching frequency based on the two-level inverter topology. Electric Power Application,
IET. vol.1, no.4, pp.637,641, July 2007.

[34] Devi Lavanya, S., Kirubakaran, D.,2013.0btaining a pure sinusoidal waveform using multilevel
inverters with increased higher voltage levels using NPC H-bridge. Advanced Computing
Technologies (ICACT).2013 15th International Conference on , vol., no., pp.1,5, 21-22 Sept. 2013.

109



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[35] Jimenez, O.L., Vargas, R.A., Aguayo, J., Arau, J.E., Vela, G., Claudio, A.,2011.THD in
Cascade Multilevel Inverter Symmetric and Asymmetric. Electronics, Robotics and Automotive
Mechanics Conference (CERMA). 2011 IEEE , vol., no., pp.289,295, 15-18 Nov. 2011.

[36] Shungang Xu, 2009Analyzing and restraining on harmonic of the SPWM inverter.
Communications, Circuits and Systems, ICCCAS 2009. International Conference on , vol., no.,
pp.724,727, 23-25 July 2009.

[37] Kascak, S., Zaskalicky, P., Dobrucky, B., Prazenica, M.,2012 .Two-phase space vector
modulation of FOC controlled ASM fed by 2-phase VSI inverter. Power Electronics and Motion
Control Conference (EPE/PEMC). 2012 15th International , vol., no., pp.DS2c.13-1,DS2¢.13-5, 4-6
Sept. 2012

[38] Blaabjerg, F., Jaeger, U., Munk-Nielsen, S., Pedersen, J.K.,1994. Power losses in PWM-VSI
inverter using NPT or PT IGBT devices. Power Electronics Specialists Conference, PESC '94
Record. 25th Annual IEEE , vol., no., pp.434,441 vol.1, 20-25 Jun 1994.

[39] Guedouani, R., Fiala, B., Berkouk, E.M., Boucherit, M.S., 2010.Modelling and control of three-
phase PWM voltage source rectifiers- five-level NPC voltage source inverter-induction machine
system. Control & Automation (MED).18th Mediterranean Conference on. vol., no., pp.533,538, 23-
25 June 2010.

[40] Saren, H., Pyrhonen, O., Rauma, K., Laakkonen, O.,2005.0vermodulation in Voltage Source
Inverter with Small DC-link Capacitor. Power Electronics Specialists Conference, PESC '05. IEEE
36th , vol., no., pp.892,898, 16-16 June 2005.

[41] Bimbhra, P.S., 2010. Power Electronics New Delhi, India: Khanna Publishers.

[42] Singh, M.D., 2011. Power Electronics New Delhi, India: Tata McGraw Hill Education Private
Limited

[43] www.ti.com
[44] www.mathworks.com/MATLAB2012B

[45] B.K.Bose, “Modern Power Electronics and AC drives,” Prentice Hall, 2002.

110



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[46]R.Krishnan, “Electric Motor drives-Modeling, Analysis and control,” Prentice Hall, 2001.
[47] L.Umanand, “Power Electronics” Wiley India Ltd ,2010.

[48] Neha Thakur, Rakesh Singh Lodhi,”* Computer Simulation of SPWM-VSI for Minimizing the
starting torque and current in Asynchronous Motor,” International Journal of Research (IJR) Vol-1,
Issue-5, June 2014 ISSN 2348-6848 ,pp. 292-298.

[49] Prabaharan.V, Umamaheswaran.R, “Microcontroller based Speed Control of Sinusoidal PWM
Inverter fed Three Phase Induction Motor,” International Journal of Innovative Technology and
Research, Volume No. 1, Issue No. 1, December-January 2013, pp.061-065.

[50] Nisha G.K., Z.V. Lakaparampil, S. Ushakumari, “FFT Analysis for Field Oriented Control of
SPWM and SVPWM Inverter fed Induction Machine With and Without Sensor,” International
Journal of Advanced Electrical and Electronics Engineering, (IJAEEE), ISSN (Print) : 2278-8948,
Volume-2, Issue-4, 2013,pp.151-160.

[51] Gaber El-Saady, EI-Nobi A. Ibrahim, Mohamed EIl besealy “V/F control of Three Phase
Induction Motor Drive with Different PWM Techniques,” Innovative Systems Design and
Engineering,ISSN2222-1727(paper),ISSN2222-2871 (Online) ,Vol.4, No.14, 2013,pp 131-144.
[52] M.Veerachary, Agnivesh Gupta,” Digital simulation of sinusoidal PWM Inverter fed Induction
motor,” IEEE 1999 International Conference on Power Electronics and Drive Systems, PEDS’99,
July 1999, Hong Kong.,pp.411-415.

[53] S. A. Saleh, M. A. Rahman,“ Experimental Testing of a Novel Control for Inverter-Fed Three-
Phase Induction Motor,”1708972, Power Engineering Society General Meeting, 2006. IEEE

[54] Holmes, D. G. and Lipo, T. A., “Pulse width modulation for power converters: principles and
practice,” IEEE Press, 2003, pp. 230.

[55] F. R. Lara, F.J. Jiménez, V. Barranco, “SPWM on DSP: frequency control in feed signal to
study the acoustic noise in electrical motors,” XIX International Conference on Electrical Machines -
ICEM 2010, Rome.

111



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[56] P.S.Chaudhari, Dr.P.M.Patil, S.S.Patil, P.P.Kulkarni, R.M.Holmukhe, “Comparison of
Performance Characteristic of Squirrel Cage Induction Motor by Three Phase Sinusoidal and PWM
Inverter Supply using MATLAB Digital Simulation,” IEEE Third International Conference on
Emerging Trends in Engineering and Technology,2010,pp.362-367.

[57] Upama Bose, K. Divya, Vallathur Jyothi, Sreejith.S,” Performance Analysis of Four-switch
Three-phase Inverter-fed Induction Motor drive,” 2014 IEEE Power and Energy Systems: Towards
Sustainable Energy.

[58]Student version—Pspice.
[59] www.mathworks.com/MATLAB2012B
[60] www.ti.com

[61] Abdelrahaman Yousif Eshag Lesan, Mamadou Lamine Doumbia, Member, IEEE , Pierre
Sicard, Member, IEEE,” DSP-Based Sinusoidal PWM Signal Generation Algorithm for Three Phase
Inverters” IEEE Electrical Power & Energy Conference,2009

Chapter-5

[1] TMS320x28xx, 28xxx Enhanced Pulse Width Modulator (ePWM) Module Reference Guide,
literature number SPRU791

[2] TMS320x280x, 2801x, 2804x High Resolution Pulse Width Modulator Reference Guide,
literature number SPRU924

[3] TMS320x2802x, 2803x Piccolo Enhanced Pulse Width Modulator (ePWM) Module Reference
Guide, literature number SPRUGE9

[4] TMS320x2802%, 2803x Piccolo High Resolution Pulse Width Modulator (HRPWM) Reference
Guide, literature number SPRUGES

[5] TMS320x2805x Piccolo Technical Reference Manual, literature number SPRUHES
[6] TMS320x2806x Piccolo Technical Reference Manual, literature number SPRUH18

[7] TMS320x28M35x Concerto Technical Reference Manual, literature number SPRUH22

112



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[8] TMS320x28M36x Concerto Technical Reference Manual, literature number SPRUHES

[9] Using the ePWM Module for 0% - 100% Duty Cycle Control Application Report, literature
number SPRU791

[10] Configuring Source of Multiple ePWM Trip-Zone Events, literature number SPRAAR4

[11]TMS320F2809, TMS320F2808, TMS320F2806 TMS320F2802, TMS320F2801
TMS320C2802, TMS320C2801, and TMS320F2801x DSPs Data Manual, literature number
SPRS230

[12] TMS320F28044 Digital Signal Processor Data Manual, literature number SPRS357

[13]TMS320F28335/28334/28332 TMS320F28235/28234/28232 Digital Signal Controllers (DSCs)
Data Manual, literature number SPRS439

[14] www.mathworks.com/MATLAB2012B
[15] www.ti.com

[16] Abdelrahaman Yousif Eshag Lesan, Mamadou Lamine Doumbia, Member, IEEE , Pierre
Sicard, Member, IEEE,” DSP-Based Sinusoidal PWM Signal Generation Algorithm for Three Phase
Inverters” IEEE Electrical Power & Energy Conference,2009

[17] Nanditha Sundaresan, Harisankar M A , Noby George, TVVS Lakshmi, Umashankar S and
Kothari D P,” Comparative Evaluation of SPWM Based 3 Level And 5 Level NPC Inverters with
Reduced Switching Stress”, International Journal of Electronics Communications and Electrical
Engineering ISSN: 2277-7040 Volume 3 Issue 2 (February 2013)

[18] Umashankar S, Mandar Bhalekar , Surabhi Chandra, Vijayakumar D, Dr. Kothari D P,” DSP
Based Real Time implementation of AC-DC-AC converter Using SPWM Technique”, International
Journal of Electronics communication and Electrical Engineering ISSN:2277-7040 Volume 3
Issue 1 (January 2013)

[19] Murat FURAT*1 ve ilyas EKER,” Experimental Evaluation of Sliding-Mode Control
Techniques”, Cukurova University Journal of the Faculty of Engineering and Architecture, 27(1),
pp. 23-37, June 2012

113



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[20] Utkin, V. I., “Variable Structure Systems with Sliding Modes”, IEEE Transaction on Automatic
Control, vol. AC-22, pp. 212-222, 1977

APPENDIX-A

[1] TMS320x28xx, 28xxx Enhanced Pulse Width Modulator (ePWM) Module Reference Guide,
literature number SPRU791

[2] TMS320x280x, 2801x, 2804x High Resolution Pulse Width Modulator Reference Guide,
literature number SPRU924

[3] TMS320x2802x, 2803x Piccolo Enhanced Pulse Width Modulator (ePWM) Module Reference
Guide, literature number SPRUGE9

[4] TMS320x2802%, 2803x Piccolo High Resolution Pulse Width Modulator (HRPWM) Reference
Guide, literature number SPRUGES

[5] TMS320x2805x Piccolo Technical Reference Manual, literature number SPRUHES
[6] TMS320x2806x Piccolo Technical Reference Manual, literature number SPRUH18
[7] TMS320x28M35x Concerto Technical Reference Manual, literature number SPRUH22
[8] TMS320x28M36x Concerto Technical Reference Manual, literature number SPRUHES

[9] Using the ePWM Module for 0% - 100% Duty Cycle Control Application Report, literature
number SPRU791

[10] Configuring Source of Multiple ePWM Trip-Zone Events, literature number SPRAAR4

[11]TMS320F2809, TMS320F2808, TMS320F2806 TMS320F2802, TMS320F2801
TMS320C2802, TMS320C2801, and TMS320F2801x DSPs Data Manual, literature number
SPRS230

[12] TMS320F28044 Digital Signal Processor Data Manual, literature number SPRS357

[13]TMS320F28335/28334/28332 TMS320F28235/28234/28232 Digital Signal Controllers (DSCs)
Data Manual, literature number SPRS439

114



DESIGN AND DEVELOPMENT OF SOFT CONTROLLER FOR SLIDING MODE CONTROL OF MOTORS & DRIVES

[14] LEONID REZNIK ,Victoria University of Technology, Melbourne, Australia “Fuzzy
Controllers”, Newnes,1997

[15] S. N. Sivanandam, S. Sumathi and S. N. Deepa,” Introduction to Fuzzy Logic using
MATLAB”, Springer 2007.

[16] Fuzzy Logic tool box user guide March 2015, online
[17] Global optimization Toolbox User’s Guide- by The MathWorks, Inc.
[18] David E.Goldberg “Genetic Algorithm” Pearson Education, Forth Indian Reprint 2001

[19]S.Rajasekaran, G.A.vijayalakshmi Pai,” Neural Networks, Fuzzy Logic and Genetic
Algorithms”, PHII Learning Private Ltd, 2010

[20] S.N.Sivasnandam,S.N.Deepa,” Principles of Soft Computing”Wiley India Edition,2007

115



