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ABSTRACT

In this paper, a structure-control design methodology for simultaneously optimizing both mechanical

structure and control of a parallelogram linkage robot is proposed. It takes into count the dynamical

model and the mechanical parameters for the optimization process along with the controller. Thus,

proportional-integral-derivative (PID) control and geometric variables are optimized in a simultaneously

way. Through the concurrent procedure an optimal combination of the robot structure and controller

gains is obtained. The global optimization problem is tackled by using an estimation of distribution

algorithm (EDA) based on the Boltzmann distribution. The EDA seeks for the global optimum by estimating

and sampling a probability distribution. The proposed methodology is verified through simulation

experiments and applied to the design process of a parallelogram linkage system. The results obtained in

experiments show the effectiveness of the proposal. This approach is generic and could be applied to

other mechanisms in similar way when for concurrent process both kinematic and dynamic models are

available along with the controller. In particular, the results are promising when the optimization

parameters are uncorrelated, namely control and mechanical parameters.

KEYWORDS:

Concurrent design estimation of distribution algorithms optimization parallelogram linkage

Log in via your institution

  Access through your institution

Log in to Taylor & Francis Online

  Log in

Restore content access

 Restore content access for purchases made as
guest

Purchase options * Save for later

* Local tax will be added as applicable

 Figures & data   References  Citations   Metrics   Reprints & Permissions

Read this article

 Share

PDF download + Online access
48 hours access to article PDF & online version

Article PDF can be downloaded

Article PDF can be printed

USD 64.00  Add to cart

Related Research 

Recommended
articles

Cited by
7

Preface

Marco Ceccarelli et al.
Mechanics Based Design of Structures and Machines

Published online: 6 Apr 2016





People also
read

 Full Article

Journals   Search   Publish     Login  |  Register 

Home   All Journals   Engineering & Technology   Mechanics Based Design of Structures and Machines   List of Issues   Volume 44, Issue 1-2   Structure-control design of a mechatroni ....

https://www.tandfonline.com/search/advanced
https://www.tandfonline.com/toc/lmbd20/44/1-2
https://www.tandfonline.com/toc/lmbd20/44/1-2
https://rp.tandfonline.com/submission/create?journalCode=LMBD
https://www.tandfonline.com/lmbd20
https://www.tandfonline.com/journals/lmbd20
https://doi.org/10.1080/15397734.2015.1035785
https://doi.org/10.1080/15397734.2015.1035785
https://www.tandfonline.com/author/Valdez%2C+S+Ivvan
https://www.tandfonline.com/author/Ch%C3%A1vez-Conde%2C+E
https://www.tandfonline.com/author/Hernandez%2C+Eusebio+E
https://www.tandfonline.com/author/Hernandez%2C+Eusebio+E
https://www.tandfonline.com/author/Ceccarelli%2C+M
https://www.tandfonline.com/action/clickThrough?id=5928&url=%2Fr%2Fsubjectsample-computerscience&loc=%2Fdoi%2Ffull%2F10.1080%2F15397734.2015.1035785&pubId=50423296&placeholderId=1074&productId=1829
https://www.tandfonline.com/action/clickThrough?id=5928&url=%2Fr%2Fsubjectsample-computerscience&loc=%2Fdoi%2Ffull%2F10.1080%2F15397734.2015.1035785&pubId=50423296&placeholderId=1074&productId=1829
https://www.tandfonline.com/keyword/Concurrent+design
https://www.tandfonline.com/keyword/estimation+of+distribution+algorithms
https://www.tandfonline.com/keyword/optimization
https://www.tandfonline.com/keyword/parallelogram+linkage
https://www.tandfonline.com/action/ssostart?redirectUri=%2Fdoi%2Ffull%2F10.1080%2F15397734.2015.1035785
https://www.tandfonline.com/action/showRestoreContentAccess
https://www.tandfonline.com/action/saveItem?doi=10.1080/15397734.2015.1035785
https://www.tandfonline.com/doi/figure/10.1080/15397734.2015.1035785?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/15397734.2015.1035785?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/15397734.2015.1035785?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/15397734.2015.1035785?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/15397734.2015.1035785?scroll=top
https://www.tandfonline.com/doi/full/10.1080/15397734.2015.1035785
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Ffull%2F10.1080%2F15397734.2015.1035785&title=Structure-control%20design%20of%20a%20mechatronic%20system%20with%20parallelogram%20mechanism%20using%20an%20estimation%20of%20distribution%20algorithm%3A%20Mechanics%20Based%20Design%20of%20Structures%20and%20Machines%3A%20Vol%2044%20%2C%20No%201-2%20-%20Get%20Access
https://www.tandfonline.com/action/addToCart?id=S&TAP_N_2014-S&T%20ARTICLE%20PURCHASE%20ROW%202026%20$-ELECTRONIC-USD-10.1080/15397734.2015.1035785-714582
https://www.tandfonline.com/doi/full/10.1080/15397734.2015.1085808?src=recsys
https://www.tandfonline.com/author/Ceccarelli%2C+Marco
https://www.tandfonline.com/doi/full/10.1080/15397734.2015.1035785?scroll=top&needAccess=true
https://www.tandfonline.com/
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1
https://www.tandfonline.com/action/showLogin?uri=%2Fdoi%2Ffull%2F10.1080%2F15397734.2015.1035785
https://www.tandfonline.com/action/registration?redirectUri=%2F
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/engineering-and-technology
https://www.tandfonline.com/journals/lmbd20
https://www.tandfonline.com/loi/lmbd20
https://www.tandfonline.com/toc/lmbd20/44/1-2

