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Abstract
In this paper, active  disturbance  rejection  control  (ADRC) and a  control  method combining ADRC with 
input  decoupling  transformation  (ADRC-IDT) are proposed to improve ride  comfort  of a  non-linear full-car

with active  suspension  system . Simulation of the model in frequency domain as well as time domain with three
types of road profile - speed hump, double bumps and random excitation, as the disturbance  to the system  is
performed to evaluate the performance  of the proposed ADRC-IDT in comparison with ADRC and the passive 
system . Through experimental simulation studies, the ability of the proposed controllers to cope with varying

process is investigated. Results show that ADRC-IDT is able to produce comparable performance  to a  typical ADRC
control  structure with fewer control  parameters. Copyright © 2019 Inderscience Enterprises Ltd.

Reaxys Database Information

Author keywords
Active  disturbance  rejection  control Active  suspension ADRC

ADRC with input  decoupling  transformation ADRC-IDT Full-car Input  decoupling  transformation

Non-linear damper Non-linear spring Ride  comfort

Indexed keywords

Engineering
controlled terms:

Active  suspension  systems Automobile suspensions Disturbance  rejection

Frequency domain analysis Linear transformations Mathematical transformations

Engineering
uncontrolled terms

Active  disturbance  rejection  controls Active  suspension ADRC ADRC-IDT

Decoupling  transformation Non-linear dampers Non-linear springs Ride  comforts

Engineering main
heading:

Suspensions (components)

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

International Journal of Heavy Vehicle Systems
Volume 26, Issue 2, 2019, Pages 188-224

Hasbullah, F.a  Faris, W.F.b  Darsivan, F.J.b  Abdelrahman, M.b  

a

b

 View references (34)

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

,  ,

(2015) International Journal of
Vehicle Noise and Vibration

, 
(2018) Journal of Physics:
Conference Series

,  ,

(2016) International Journal of
Vehicle Noise and Vibration

  

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Ride comfort performance of a
vehicle using active suspension
system with active disturbance
rejection control

 Hasbullah, F. Faris, W.F.
Darsivan, F.J.

Simulation of disturbance
rejection control of half-car active
suspension system using active
disturbance rejection control with
decoupling transformation

 Hasbullah, F. Faris, W.F.

A mixed control system for active
suspension for off-road vehicles

 Sabaneh, O.A.O. Faris, W.F.
Okasha, M.

View all related documents based
on references

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation&st2=&sid=02cf0dab9bd909879c954280a85d735c&sot=b&sdt=b&sl=174&s=TITLE-ABS-KEY%28Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1504%2fIJHVS.2019.098279&locationID=1&categoryID=4&eid=2-s2.0-85062855078&issn=1744232X&linkType=TemplateLinking&year=2019&zone=outwardlinks&origin=recordpage&dig=3fb4cbb804d03b965fd5a234bbcb7ceb&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1504%2fIJHVS.2019.098279&locationID=1&categoryID=4&eid=2-s2.0-85062855078&issn=1744232X&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=a8bbe751073b6b0940f11c9c8ab61612&recordRank=
https://www.scopus.com/sourceid/83179?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=36617390500&amp;eid=2-s2.0-85062855078
mailto:faried@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=23060457800&amp;eid=2-s2.0-85062855078
mailto:waleed@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=32667476000&amp;eid=2-s2.0-85062855078
mailto:fjd@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=57191623651&amp;eid=2-s2.0-85062855078
mailto:m_abdelrahman@iium.edu.my
https://www.reaxys.com/sc-linking/xs/citations/76185433?view=substances&md5=718823829849283a15105bf67a6c025a
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85062855078&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85062855078
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84924975045&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation&st2=&sid=02cf0dab9bd909879c954280a85d735c&sot=b&sdt=b&sl=174&s=TITLE-ABS-KEY%28Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36617390500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=23060457800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=32667476000&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85040798092&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation&st2=&sid=02cf0dab9bd909879c954280a85d735c&sot=b&sdt=b&sl=174&s=TITLE-ABS-KEY%28Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36617390500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=23060457800&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84987673750&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation&st2=&sid=02cf0dab9bd909879c954280a85d735c&sot=b&sdt=b&sl=174&s=TITLE-ABS-KEY%28Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57191164140&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=23060457800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36616518700&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85062855078&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments


References (34)

Aldair, A.A., Wang, W.J. 

 
(2011) International Journal on Smart Sensing and Intelligent Systems, 4 (2), pp. 224-243.  . 

 

Ando, Y., Suzuki, M. 

 
(1996) Control Engineering Practice, 4 (3), pp. 287-293.  . 

 
doi: 10.1016/0967-0661(96)00005-6 

Bakar, S.A.A., Masuda, R., Hashimoto, H., Inaba, T., Jamaluddin, H., Rahman, R.Abd., Samin, P.Mohd. 

 
(2012) Proceedings of the SICE Annual Conference, art. no. 6318337, pp. 1980-1985.  . 
ISBN: 978-146732259-1 

Beltran-Carbajal, F., Chavez-Conde, E., Navarro, G.S., Gonzalez, B.V., Contreras, A.F. 
Control of nonlinear active vehicle suspension systems using disturbance observers 
(2011) Vibration Analysis and Control - New Trends and Developments, pp. 131-150.  . 
INTECH Open Access Publisher 

 

 

Ben, L.Z., Hasbullah, F., Faris, F.W. 

 
(2014) International Journal of Heavy Vehicle Systems, 21 (1), pp. 26-41.  . 
doi: 10.1504/IJHVS.2014.057827 

Campos, J., Davis, L., Lewis, F., Ikenaga, S., Scully, S., Evans, M. 
Active suspension control of ground vehicle heave and pitch motions 
(1999) Proceedings of the 7th IEEE Mediterranean Conference on Control and Automation, pp. 222-
233.  . 
Haifa, Israel 

 

ISSN: 1744232X
Source Type: Journal
Original language: English

DOI: 10.1504/IJHVS.2019.098279
Document Type: Article
Publisher: Inderscience Enterprises Ltd.

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Design an intelligent controller for full vehicle nonlinear active suspension systems

Cited 45 times
http://www.s2is.org/Issues/v4/n2/papers/paper5.pdf

View at Publisher

2

Control of active suspension systems using the singular perturbation method

Cited 36 times
www.elsevier.com/inca/publications/store/1/2/3/

View at Publisher

3

Ride comfort performance of electric vehicle conversion with active suspension
system

Cited 3 times

4

Cited 4 times

http://www.intechopen.com/books/vibration-analysisand-control-new-trends-and-developments/control-of-
nonlinear-active-vehicle-suspension-systems-using-disturbance-observers

5

A comparative ride performance of passive, semi-active and active suspension systems
for off-road vehicles using half car model

Cited 4 times

View at Publisher

6

Cited 38 times

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=ed13fd6ccace5ca00d3423a6121abce0&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85062855078%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85062855078
https://www.scopus.com/record/display.uri?eid=2-s2.0-79959456975&origin=reflist&sort=plf-f&src=s&st1=Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation&st2=&sid=02cf0dab9bd909879c954280a85d735c&sot=b&sdt=b&sl=174&s=TITLE-ABS-KEY%28Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062855078&refeid=2-s2.0-79959456975&src=s&origin=reflist&refstat=core
http://www.s2is.org/Issues/v4/n2/papers/paper5.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.21307%2fijssis-2017-437&locationID=3&categoryID=4&eid=2-s2.0-79959456975&issn=11785608&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=9401b798ea5c0440a1803492cf1495b7&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0030108989&origin=reflist&sort=plf-f&src=s&st1=Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation&st2=&sid=02cf0dab9bd909879c954280a85d735c&sot=b&sdt=b&sl=174&s=TITLE-ABS-KEY%28Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062855078&refeid=2-s2.0-0030108989&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/inca/publications/store/1/2/3/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2f0967-0661%2896%2900005-6&locationID=3&categoryID=4&eid=2-s2.0-0030108989&issn=09670661&linkType=ViewAtPublisher&year=1996&origin=reflist&dig=59d88d033d52bce8bdce270d34126b17&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84869402180&origin=reflist&sort=plf-f&src=s&st1=Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation&st2=&sid=02cf0dab9bd909879c954280a85d735c&sot=b&sdt=b&sl=174&s=TITLE-ABS-KEY%28Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062855078&refeid=2-s2.0-84869402180&src=s&origin=reflist&refstat=core
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062855078&refeid=2-s2.0-84924963224&src=s&origin=reflist&refstat=dummy
http://www.intechopen.com/books/vibration-analysisand-control-new-trends-and-developments/control-of-nonlinear-active-vehicle-suspension-systems-using-disturbance-observers
https://www.scopus.com/record/display.uri?eid=2-s2.0-84889867215&origin=reflist&sort=plf-f&src=s&st1=Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation&st2=&sid=02cf0dab9bd909879c954280a85d735c&sot=b&sdt=b&sl=174&s=TITLE-ABS-KEY%28Ride+comfort+performance+of+a+non-linear+full-car+using+active+suspension+system+with+active++disturbance+rejection+control+and+input+decoupling+transformation%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062855078&refeid=2-s2.0-84889867215&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1504%2fIJHVS.2014.057827&locationID=3&categoryID=4&eid=2-s2.0-84889867215&issn=1744232X&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=08e9ea07362f854dd26b952e09fa65a8&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85062855078&refeid=2-s2.0-0005570370&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85062855078&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85062855078&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

