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Abstract:
Receding Horizon Control (RHC) or model pre-dictive control (MPC) is an attractive control method which can treat large number of nonlinear state and control variables at
same time in a certain system. In nonlinear RH C, we solve a nonlinear programming (NLP) problem that is resulted from dividing a predefined prediction horizon, of the
formulated nonlinear optimal control problem, into an equal finite time subintervals. However, one of the RHC problems is to determine this finite number of the subintervals.
This work will use a recently-developed off-line tester for choosing the size of the time subintervals of the optimal control problem of the nonlinear plate and ball system.
This tool will ease this problem by choosing a ‘compromise’ number of time subintervals, or a length of each subinterval, with a needed of objective cost of the optimal
problem, accuracy of the state and control profiles, number of iterations of the used nonlinear programming solver as well as the computational expense. Results that
indicate the effectiveness of applying this tool to the solution of optimal control problem of plate and ball system is presented which was done using C++ as well as Matlab
frameworks.
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I. Introduction
Nonlinear and inherently unstable systems take always high attention by control engineers. The goal in most cases is to find a control law for the
system that brings it to the stable state, at the same time, this control law is preferably to be simple, reliable, accurate and not expensive.
Examples for these systems are, but not limited to, single-, twin-, double-inverted pendula on a moving cart, beam and ball system, plate and ball
system.. etc [1]. The plate and ball system is one of a popular system that is a generalised of the traditional beam and ball system. The plate and
ball system consists of rigid horizontal and rectangular (or square) plate which its angles can be changed above and under horizontal around two
axes and as shown in Fig. 1. In the case of one or both angles, i.e. and/or of the plate are changed and/or even a force (disturbance force) is
applied to the ball, this cause the ball runs away from the borders of the plate. To restore the plate to a predefined point (position) the angles
and/or must be changed considerably to substitute this disturbance. The angles and can be changed using a four-bar linkages that are actuated
by servo motors as shown in Fig. 2. Here only the four bar-linkage of plate and ball system in the y-axis is only shown since a similar mechanism
is used for the x-axis. On the other hand, to specify the position of the ball on the plate, a capacitive or inductive touch-screen is mounted on the
plate and a metallic ball is used.

Sign in to Continue Reading



ADVANCED SEARCH

All 

 Contents

 Browse  My Settings  Help  Institutional Sign In

Institutional Sign In



Perso
Sign 

http://www.ieee.org/
https://ieeexplore.ieee.org/Xplore/home.jsp
http://standards.ieee.org/
http://spectrum.ieee.org/
http://www.ieee.org/sitemap.html
https://innovate.ieee.org/Xplore/Subscribebutton
https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/9803856/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
https://ieeexplore.ieee.org/author/37089438043
javascript:void()
https://innovate.ieee.org/Xplore/Subscribebutton
https://www.ieee.org/cart/public/myCart/page.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/abstract/document/9803956
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/abstract/document/9803956
https://ieeexplore.ieee.org/xpl/dwnldReferences?arnumber=9803956
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/alerts/citation
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/9803956
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/9803956/authors
https://ieeexplore.ieee.org/abstract/document/9803956/figures
https://ieeexplore.ieee.org/abstract/document/9803956/references
https://ieeexplore.ieee.org/abstract/document/9803956/keywords
https://ieeexplore.ieee.org/abstract/document/9803956/metrics
https://ieeexplore.ieee.org/abstract/document/9803956/similar
https://ieeexplore.ieee.org/abstract/document/9803956/footnotes
https://ieeexplore.ieee.org/xpl/conhome/9803856/proceeding
https://doi.org/10.1109/CoDIT55151.2022.9803956
javascript:void()
https://ieeexplore.ieee.org/search/advanced
https://ieeexplore.ieee.org/Xplore/home.jsp
javascript:void()
javascript:void()


5/28/23, 1:52 PM Controlling of Plate and Ball System with a Nonlinear RHC Approach with a Compromised Length of Time Subintervals | IEEE Co…

https://ieeexplore.ieee.org/abstract/document/9803956 2/3

IEEE Personal Account

CHANGE USERNAME/PASSWORD

Purchase Details

PAYMENT OPTIONS

VIEW PURCHASED DOCUMENTS

Profile Information

COMMUNICATIONS PREFERENCES

PROFESSION AND EDUCATION

TECHNICAL INTERESTS

Need Help?

US & CANADA: +1 800 678 4333

WORLDWIDE: +1 732 981 0060

CONTACT & SUPPORT

Follow

  

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting | Sitemap | IEEE Privacy Policy
A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.

© Copyright 2023 IEEE - All rights reserved.

Keywords 

Metrics 

Footnotes 

More
Like
This

Robust optimal control for a class of nonlinear dynamic systems using single network adaptive dynamic programming

Proceedings of the 33rd Chinese Control Conference

Published: 2014

Hamiltonian-Driven Adaptive Dynamic Programming for Continuous Nonlinear Dynamical Systems

IEEE Transactions on Neural Networks and Learning Systems

Published: 2017

Show
More

IEEE Account

» Change Username/Password

» Update Address

Purchase Details

» Payment Options

» Order History

https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.linkedin.com/showcase/ieee-xplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjss1dbEhNJbe32ySmNHZpLHGrkelBPhro61v6k6axrJMw3SZ8w2E6N6heYRlag8M73kDDfH73lPBuM-XZtZl15zFlRQRCeuzm90WIfQJbzGDO1-fIoGGVy7ZQwsRtJRfjJTnQDhs6JJoKdw6x8Fn-7uD7CKrbd6s35Ue-PT6DnmVkw07j8OeTblCAisjiqLPYqLOpPFmbhdfzYwqNyifE6-FrcMps9C0pCs-hIpNuweeUFDGo_DkSKs1kLzhxWUXl9DSkDqKaU76JXQaW8EeUaZ2ATmPxzaCEL42YGfderxg_5nUzTnKRiH3qdYCRnn-T151FHmm-ORFy0pyB1o&sai=AMfl-YQrFnx2rjBmL-24XrN1TMsItfT8RZq-M9nfkb-kuXaayNOjOVkSZXnI0Ibu64Dr6rtT2azGcojRAAHnkjeg4yripLtD59C7tEZYQcuWX13AC6n5wggHKHkZ0Bw3wOj_YEYLFkhQ&sig=Cg0ArKJSzJdw_trgoeKs&fbs_aeid=[gw_fbsaeid]&adurl=https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/%3FLT%3DXPLLG_XPL_2020_SUB_Conferences300x250_Sub-NFT
https://ieeexplore.ieee.org/document/6896464/
https://ieeexplore.ieee.org/document/7839211/
javascript:void()
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstp1INdD1ATOFe0ydU3JglHcchp382rSkIaUTF_CTftgNA8rrEETBDtpTA4v5nkK7xbcWJaGTKVO0zDEkfl3pbpL1-7t5rXGJcmeuhCRioPc1AausAAJn8EU1hX8iGgAZlTBWWq1oFcrUg-qXSX7fmlqt5IY3RVHdbPGyd-OBe9b6Q8SzHgPxdZdeVc5XJtzBM9LfQkQN4Nbjbatm1z__bZgql_EOhCmm7S_iq66dOmjaVxuCMlGtrDym-if2mC8rhM2puKLmQ5r8beGEpZ83Fz3st8CMA3PkecfckbP2OvQY44swkvS3u8JOHDQP-TycOns8vxUK9Z1f8jnP6c5Ss&sai=AMfl-YQR4d0cTpxWQSmJ2FKmI5x9OJvjEP34hKSgxiQNLVlQfmJLNsPopSCv7Ptj3CXClAz1TF9YYhnqGyOJKpQq-kqQF7v7osa8S0Br_iLuiJMJDVogAlf2rP4NVsBstOGcUObIrtQ&sig=Cg0ArKJSzN1LGyni0BRL&fbs_aeid=[gw_fbsaeid]&adurl=https://forms1.ieee.org/NESC-2023.html%3FLT%3DLG_XPL_2022_LM_NESC_2023_Ad
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/address/getAddrInfoPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/vieworder/showOrderHistory.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore


5/28/23, 1:52 PM Controlling of Plate and Ball System with a Nonlinear RHC Approach with a Compromised Length of Time Subintervals | IEEE Co…

https://ieeexplore.ieee.org/abstract/document/9803956 3/3

» View Purchased Documents
Profile Information

» Communications Preferences

» Profession and Education

» Technical Interests

Need Help?

» US & Canada: +1 800 678 4333

» Worldwide: +1 732 981 0060

» Contact & Support

       

A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.
© Copyright 2023 IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and conditions.

About IEEE Xplore Contact Us| Help| Accessibility| Terms of Use| Nondiscrimination Policy| Sitemap| Privacy & Opting Out of Cookies|

https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
https://ieeexplore.ieee.org/xpl/sitemap.jsp
http://www.ieee.org/about/help/security_privacy.html

