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Abstract

A novel control protocol design , via integral sliding mode control with parameter update laws, for

synchronization and desynchronization of a chaotic nonlinear gyro with unknown parameters is the focus of

this work. The error dynamics of the actual system are substructured into nominal and uncertain parts to employ
adaptive integral sliding mode (AISM) control. The uncertain parameters are estimated via devised adaptive

laws. Then the disagreement dynamics are guided to origin via AISM control. The stabilizing controller is also

designed in terms of nominal control along with a compensating component. The control and the parameter update

laws are constructed to ensure the strictly negative derivative of a Lyapunov function. Graphical results related to
synchronization , desynchronization, and chaos suppression are displayed to demonstrate the potential of the
proposed control. © TUBITAK.

SciVal Topic Prominence ®

Topic:  Synchronization | Chaotic systems | Lag synchronization

Prominence percentile:  96.160 ®

Author keywords

( Adaptive backstepping method) (AISM control) ( Chaotic  gyro ) (Desynchronization) (Lyapunov function)

Synchronization

Indexed keywords

Engineering
controlled terms:

(Gyroscopes) (Lyapunovfunctions)( Sliding  mode control)( Synchronization )

Uncertainty analysis

Engineering
uncontrolled terms

C Adaptive back—stepping) CAnti— synchronization )C Chaotic  gyros ) (Desynchronization)

C Integral sliding mode )( Integral sliding mode control) (Stabilizing controllers)

Uncertain parameters

Engineering main

heading:

( Adaptive control systems)

v View references (24)

Metrics @

0 Citations in Scopus

0 Field-Weighted

Citation Impact

*

PlumX Metrics v

Usage, Captures, Mentions,
Social Media and Citations

beyond Scopus.

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Set citation feed »

Related documents

Chaos synchronization of
different chaotic systems
subjected to input nonlinearity

Yau, H.-T. , Yan, J.-).
(2008) Applied Mathematics and
Computation

Synchronization of a chaotic
gyroscopic system under settling
time constraints

Bousson, K.
(2012) Journal of
Vibroengineering

Synchronization of an uncertain
unified chaotic system via
adaptive control

Chen, S., Li, J.
(2002) Chaos, Solitons and
Fractals

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors >  Keywords >


https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach&st2=&sid=2dce7f2db4f6c9039b81ad5653748778&sot=b&sdt=b&sl=141&s=TITLE-ABS-KEY%28Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3906%2felk-1803-97&locationID=1&categoryID=4&eid=2-s2.0-85062953540&issn=13000632&linkType=TemplateLinking&year=2019&zone=outwardlinks&origin=recordpage&dig=c505d7bdc5fd61a720c6688c472f4b18&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3906%2felk-1803-97&locationID=1&categoryID=4&eid=2-s2.0-85062953540&issn=13000632&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=8e26bd9a1e7d8132d33e2082b5796ac1&recordRank=
https://www.scopus.com/sourceid/22933?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57207815823&amp;eid=2-s2.0-85062953540
https://www.scopus.com/authid/detail.uri?authorId=35203598900&amp;eid=2-s2.0-85062953540
mailto:qudratullah@gmail.com
https://www.scopus.com/authid/detail.uri?authorId=19336868100&amp;eid=2-s2.0-85062953540
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85062953540&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85062953540
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-39549105622&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach&st2=&sid=2dce7f2db4f6c9039b81ad5653748778&sot=b&sdt=b&sl=141&s=TITLE-ABS-KEY%28Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7005059510&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=34881138100&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866851749&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach&st2=&sid=2dce7f2db4f6c9039b81ad5653748778&sot=b&sdt=b&sl=141&s=TITLE-ABS-KEY%28Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6602666967&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-0036722179&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach&st2=&sid=2dce7f2db4f6c9039b81ad5653748778&sot=b&sdt=b&sl=141&s=TITLE-ABS-KEY%28Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35253491700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7601562455&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85062953540&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85062953540&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85062953540&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

ISSN: 13000632 DOI: 10.3906/elk-1803-97

Source Type: Journal Document Type: Article
Original language: English Publisher: Turkiye Klinikleri Journal of Medical Sciences
References (24) View in search results format >
All Export (S Print [XE-mail [ Saveto PDF  Create bibliography

1 ot E., Grebogi, C., Yorke, J.A.
Controlling chaos

(1990) Physical Review Letters, 64 (11), pp. 1196-1199. Cited 5199 times.
doi: 10.1103/PhysRevLett.64.1196

View at Publisher

2 Pecora, L.M., Carroll, T.L.
Synchronization in chaotic systems

(1990) Physical Review Letters, 64 (8), pp. 821-824. Cited 8361 times.
doi: 10.1103/PhysRevLett.64.821

View at Publisher

3 Kapitaniak, T.
(1996) Controlling Chaos-Theoretical Practical Methods in Non-Linear Dynamics. Cited 141 times.
London, UK: Academic Press

4 Chen, G., Dong, X.
(1998) From Chaos to Order: Methodologies, Perspectives and Applications. Cited 1343 times.
Singapore: World Scientific

5  Pikovsky, A.S., Rosenblum, M.G., Kurths, J.
(2001) Synchronization - A Unified Approach to Nonlinear Science. Cited 5131 times.
Cambridge, UK: Cambridge University Press

6 Yu, X, Song,Y.
Chaos synchronization via controlling partial state of chaotic systems

(2001) International Journal of Bifurcation and Chaos in Applied Sciences and Engineering, 11 (6), pp. 1737-
1741. Cited 76 times.

http://www.worldscientific.com
doi: 10.1142/50218127401003024

View at Publisher

7 Wang, C., Ge, S.S.
Adaptive synchronization of uncertain chaotic systems via backstepping design

(2001) Chaos, solitons and fractals, 12 (7), pp. 1199-1206. Cited 223 times.
doi: 10.1016/S0960-0779(00)00089-8

View at Publisher


https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=08b4c7dfa49d61e56251100ab8a6d7bc&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85062953540%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85062953540
https://www.scopus.com/record/display.uri?eid=2-s2.0-4243489552&origin=reflist&sort=plf-f&src=s&st1=Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach&st2=&sid=2dce7f2db4f6c9039b81ad5653748778&sot=b&sdt=b&sl=141&s=TITLE-ABS-KEY%28Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062953540&refeid=2-s2.0-4243489552&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevLett.64.1196&locationID=3&categoryID=4&eid=2-s2.0-4243489552&issn=00319007&linkType=ViewAtPublisher&year=1990&origin=reflist&dig=da96e795cc38c6eb3fcb5a7ae7b91c83&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0343689904&origin=reflist&sort=plf-f&src=s&st1=Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach&st2=&sid=2dce7f2db4f6c9039b81ad5653748778&sot=b&sdt=b&sl=141&s=TITLE-ABS-KEY%28Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062953540&refeid=2-s2.0-0343689904&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevLett.64.821&locationID=3&categoryID=4&eid=2-s2.0-0343689904&issn=00319007&linkType=ViewAtPublisher&year=1990&origin=reflist&dig=09cbd81013784f054c293bfef8bbee65&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062953540&refeid=2-s2.0-0003697137&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062953540&refeid=2-s2.0-0003467884&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062953540&refeid=2-s2.0-0003594964&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-0035635197&origin=reflist&sort=plf-f&src=s&st1=Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach&st2=&sid=2dce7f2db4f6c9039b81ad5653748778&sot=b&sdt=b&sl=141&s=TITLE-ABS-KEY%28Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062953540&refeid=2-s2.0-0035635197&src=s&origin=reflist&refstat=core
http://www.worldscientific.com/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1142%2fS0218127401003024&locationID=3&categoryID=4&eid=2-s2.0-0035635197&issn=02181274&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=7e3e00e1cdbcdf57787560afa214f057&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0034823585&origin=reflist&sort=plf-f&src=s&st1=Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach&st2=&sid=2dce7f2db4f6c9039b81ad5653748778&sot=b&sdt=b&sl=141&s=TITLE-ABS-KEY%28Synchronization+and+antisynchronization+protocol+design+of+chaotic+nonlinear+gyros%3a+An+adaptive+integral+sliding+mode+approach%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062953540&refeid=2-s2.0-0034823585&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0960-0779%2800%2900089-8&locationID=3&categoryID=4&eid=2-s2.0-0034823585&issn=09600779&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=55155dc2adb019eeb8dd44b9e088a6ed&recordRank=

