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Abstract
This paper presents a linear time invariant model identification for beetle mimicking flapping wing micro air vehicle
(FWMAV) in hovering mode. The identification is facilitated by assuming the wings of the beetle rectangular in shape
and the body is considered cylindrical. The main thrust is provided by flapping the wings of the FWMAV whereas the
trailing-edges-change mechanism was kept off. The measurable aerodynamic forces and moment's measured data are
utilized in the states' reconstruction. The state reconstruction was carried out via the discrete time integration of linear
and angular acceleration. Having reconstructed the states, the standard least mean square estimation (LMSE) based
estimation approach is used to estimate the system's stability and control derivatives. The results of the estimation are
validated with the experimental data, and show the success of the estimation approach. © 2016 IEEE.

Author keywords
Beetle Mimicking Flapping Wing Micro Air vehicles Hovering Flight Linear Time Invariant Dynamic Model

System Identification

Indexed keywords

Engineering
controlled terms:

Computational fluid dynamics Flight control systems Identification (control systems)

Intelligent control Intelligent robots Robotics Smart sensors Wings

Engineering
uncontrolled terms

Angular acceleration Estimation approaches Flapping wing micro air vehicle

Hovering flights Linear time invariant Linear time invariant model State reconstruction

System's stabilities

Engineering main
heading:

Micro air vehicle (MAV)

◅ Back to results

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

View at Publisher

IRIS 2016 - 2016 IEEE 4th International Symposium on Robotics and Intelligent Sensors: Empowering Robots with
Smart Sensors
11 October 2017, Pages 46-51
4th IEEE International Symposium on Robotics and Intelligent Sensors, IRIS 2016; Tokyo; Japan; 17 December
2016 through 20 December 2016; Category numberCFP16IRX-ART; Code 137496

Khan, Q.a Akmeliawati, R.a  Phan, H.V.b Park, H.C.b 

a

b

 View references (35)

ISBN: 978-150906084-9
Source Type: Conference Proceeding

DOI: 10.1109/IRIS.2016.8066064
Document Type: Conference Paper

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

,  , 

(2013) International Journal of
Micro Air Vehicles

,  ,

(2014) 2014 International
Conference on Unmanned
Aircraft Systems, ICUAS 2014 -
Conference Proceedings

,  , 

(2014) 2014 International
Conference on Unmanned
Aircraft Systems, ICUAS 2014 -
Conference Proceedings





Set citation alert ▻

 ▻Set citation feed

Linear aerodynamic model
identification of a flapping wing
MAV based on flight test data

 Caetano, J. De Visser, C. De
Croon, G.

Rigid vs. flapping: The effects of
kinematic formulations in force
determination of a free flying
flapping wing micro air vehicle

 Caetano, J.V. Weehuizen, M.B.
De Visser, C.C.

Tethered vs. free flight force
determination of the delfly II
flapping wing micro air vehicle

 Caetano, J.V. Percin, M. De
Visser, C.C.

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIRIS.2016.8066064&locationID=1&categoryID=4&eid=2-s2.0-85050190373&issn=&linkType=TemplateLinking&year=2017&zone=outwardlinks&origin=recordpage&dig=1e920acd0fd6ae7e9feafc2193931aed&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIRIS.2016.8066064&locationID=1&categoryID=4&eid=2-s2.0-85050190373&issn=&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=fb10877cf6f2e95c7ae1a112f7c785fa&recordRank=
https://www.scopus.com/authid/detail.uri?authorId=35203598900&amp;eid=2-s2.0-85050190373
https://www.scopus.com/authid/detail.uri?authorId=19336868100&amp;eid=2-s2.0-85050190373
mailto:rakmelia@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=55195408400&amp;eid=2-s2.0-85050190373
https://www.scopus.com/authid/detail.uri?authorId=35320352700&amp;eid=2-s2.0-85050190373
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85050190373&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85050190373
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84892489634&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55848541900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25627273700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55885806600&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84904537078&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55848541900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56285138900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25627273700&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84904568052&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55848541900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55267531800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25627273700&zone=relatedDocuments


References (35)

Dudley, R. 
(2000) The Biomechanics of Insects Flight: Form, Function, Evolution.  . 
Princeton University Press 

 

Ellington, C. 
The aerodynamics of hovering insect flight: The quasi-steady analysis 
(1984) Philosophical Transactions of the Royal Society of London, 305, pp. 1-15.  . 

 

Wakeling, J.M., Ellington, C.P. 

 
(1997) Journal of Experimental Biology, 200 (3), pp. 543-556.  . 

Fry, S.N., Sayaman, R., Dickinson, M.H. 

 
(2003) Science, 300 (5618), pp. 495-498.  . 
doi: 10.1126/science.1081944 

Chirarattananon, P. 
(2014) Flight Control of A Millimeter-scale Flapping-wing Robot 
PhD Thesis, Harvard University Cambridge, Massachusetts, August 

 

(2011) Festo, Festo-smart Bird Inspired by Nature 

 

Keennon, M., Klingebiel, K., Won, H., Andriukov, A. 

 
(2012) 50th AIAA Aerospace Sciences Meeting Including the New Horizons Forum and Aerospace Exposition, art. no. AIAA 2012-0588.  . 
doi: 10.2514/6.2012-588 

Cheng, B., Deng, X., Hedrick, T.L. 

 
(2011) Journal of Experimental Biology, 214 (24), pp. 4092-4106.  . 

 
doi: 10.1242/jeb.062760 

Original language: English Sponsors:
Publisher: Institute of Electrical and Electronics Engineers Inc.

 ▻View in search results format

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

1
Cited 794 times

2

Cited 1022 times

3

Dragonfly flight: I gliding flight and steady-state aerodynamic forces

Cited 132 times

View at Publisher

4

The aerodynamics of free-flight, maneuvers in Drosophila

Cited 371 times

View at Publisher

5

6

7

Development of the nano hummingbird: A tailless flapping Wing Micro Air Vehicle

Cited 261 times

View at Publisher

8

The mechanics and control of pitching manoeuvres in a freely flying hawkmoth (Manduca sexta)

Cited 73 times
http://jeb.biologists.org/content/214/24/4092.full.pdf+html

View at Publisher

  

Find more related documents in
Scopus based on:

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=495d8aaebf018551788dcc1cefad0990&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85050190373%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85050190373
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-0004002127&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-0000671061&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-0030778601&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-0030778601&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fjeb.biologists.org%2fcgi%2freprint%2f200%2f3%2f543&locationID=3&categoryID=4&eid=2-s2.0-0030778601&issn=00220949&linkType=ViewAtPublisher&year=1997&origin=reflist&dig=5c4fee6830f465d8578b9a3c0dd34fac&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0037453519&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-0037453519&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1126%2fscience.1081944&locationID=3&categoryID=4&eid=2-s2.0-0037453519&issn=00368075&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=96f230592b70b1ca5150d02f26f98ba1&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84859924337&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84859924337&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2514%2f6.2012-588&locationID=3&categoryID=4&eid=2-s2.0-84859924337&issn=&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=b50b2abfa2a24941a0489141052da0bc&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-83155175538&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-83155175538&src=s&origin=reflist&refstat=core
http://jeb.biologists.org/content/214/24/4092.full.pdf+html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1242%2fjeb.062760&locationID=3&categoryID=4&eid=2-s2.0-83155175538&issn=00220949&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=695a33d540e020004f79a56292c26c13&recordRank=
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85050190373&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85050190373&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85050190373&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


Gche, C., Kme, C., Ruijsink, R., Remes, B., Wagter, C. 
Design, aerodynamics, and vision-based control of the Delfly 
(2009) International Journal of Micro Air Vehicles, 1 (2), pp. 71-97.  . 

 

Wood, R.J. 

 
(2008) IEEE Transactions on Robotics, 24 (2), pp. 341-347.  . 
doi: 10.1109/TRO.2008.916997 

Finio, B.M., Wood, R.J. 

 
(2012) IEEE International Conference on Intelligent Robots and Systems, art. no. 6385519, pp. 113-119.  . 
ISBN: 978-146731737-5 
doi: 10.1109/IROS.2012.6385519 

Ma, K.Y., Felton, S.M., Wood, R.J. 

 
(2012) IEEE International Conference on Intelligent Robots and Systems, art. no. 6386192, pp. 1133-1140.  . 
ISBN: 978-146731737-5 
doi: 10.1109/IROS.2012.6386192 

Ma, K.Y., Chirarattananon, P., Fuller, S.B., Wood, R.J. 

 
(2013) Science, 340 (6132), pp. 603-607.  . 

 
doi: 10.1126/science.1231806 

Park, H.C., Nguyen, Q.V., Byun, D.Y., Goo, N.S. 
Flapping apparatus with large flapping angles 
(2012) US Patent, Registration No. 12/571,945 

 

Ansari, S.A., Zbikowski, R., Knowles, K. 

 
(2006) Progress in Aerospace Sciences, 42 (2), pp. 129-172.  . 
doi: 10.1016/j.paerosci.2006.07.001 

Dickinson, M.H., Lehmann, F.-O., Sane, S.P. 

 
(1999) Science, 284 (5422), pp. 1954-1960.  . 
doi: 10.1126/science.284.5422.1954 

9

Cited 196 times

10

The first takeoff of a biologically inspired at-scale robotic insect

Cited 501 times

View at Publisher

11

Open-loop roll, pitch and yaw torques for a robotic bee

Cited 19 times

View at Publisher

12

Design, fabrication, and modeling of the split actuator microrobotic bee

Cited 43 times

View at Publisher

13

Controlled flight of a biologically inspired, insect-scale robot

Cited 324 times
http://www.sciencemag.org/content/340/6132/603.full.pdf

View at Publisher

14

15

Aerodynamic modelling of insect-like flapping flight for micro air vehicles

Cited 204 times

View at Publisher

16

Wing rotation and the aerodynamic basis of insect right

Cited 1669 times

View at Publisher

https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-77953797391&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-42549121660&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-42549121660&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTRO.2008.916997&locationID=3&categoryID=4&eid=2-s2.0-42549121660&issn=15523098&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=129fdce5fb14042a41f5c8dc1fbe1405&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84872309726&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84872309726&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIROS.2012.6385519&locationID=3&categoryID=4&eid=2-s2.0-84872309726&issn=21530858&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=7f006022591d9ecee2874153874c839b&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84872280117&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84872280117&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIROS.2012.6386192&locationID=3&categoryID=4&eid=2-s2.0-84872280117&issn=21530858&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=f1c5f67b9674913856053e5db507d994&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84877356368&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84877356368&src=s&origin=reflist&refstat=core
http://www.sciencemag.org/content/340/6132/603.full.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1126%2fscience.1231806&locationID=3&categoryID=4&eid=2-s2.0-84877356368&issn=10959203&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=27b59f2288cac3f26ff198358800dbd0&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33748310613&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-33748310613&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.paerosci.2006.07.001&locationID=3&categoryID=4&eid=2-s2.0-33748310613&issn=03760421&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=b47e5bc9b770837dfe6a9f8a130cee8f&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0033580976&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-0033580976&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1126%2fscience.284.5422.1954&locationID=3&categoryID=4&eid=2-s2.0-0033580976&issn=00368075&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=8286b6e5ba3aa9ae0f7e52bec7ccb493&recordRank=


Ellington, C.P., Van Berg, C.D., Willmott, A.P., Thomas, A.L.R. 

 
(1996) Nature, 384 (6610), pp. 626-630.  . 
doi: 10.1038/384626a0 

Malolan, V., Dineshkumar, M., Baskar, V. 

 
(2004) AIAA Paper, pp. 4374-4383.  . 

Gaissert, N., Mugrauer, R., Mugrauer, G., Jebens, A., Jebens, K., Knubben, E.M. 

 
(2014) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 8069 LNAI, pp. 90-1

 
ISBN: 978-366243644-8 
doi: 10.1007/978-3-662-43645-5_11 

Baek, S.S. 
(2011) Autonomous Ornithopter Flight with Sensor Based Behavior.  . 
Univ. California, Berkeley, Tech. Rep. UCB/EECS-2011-65 

 

Baek, S.S., Fearing, R.S. 

 
(2010) 2010 3rd IEEE RAS and EMBS International Conference on Biomedical Robotics and Biomechatronics, BioRob 2010, art. no. 5626347, pp. 454-460. 
ISBN: 978-142447708-1 
doi: 10.1109/BIOROB.2010.5626347 

De Croon, G.C.H.E., Groen, M.A., De Wagter, C., Remes, B., Ruijsink, R., Van Oudheusden, B.W. 

 
(2012) Bioinspiration and Biomimetics, 7 (2), art. no. 025003.  . 

 
doi: 10.1088/1748-3182/7/2/025003 

De Croon, G.C.H.E., De Weerdt, E., De Wagter, C., Remes, B.D.W., Ruijsink, R. 

 
(2012) IEEE Transactions on Robotics, 28 (2), art. no. 6061969, pp. 529-534.  . 
doi: 10.1109/TRO.2011.2170754 

Tijmons, S., Croon, G., Remes, B., Wagter, C., Ruijsink, R., Kampen, E.-J., Chu, Q.P. 
Stereo vision based obstacle avoidance on flapping wing MAV 
(2013) Euro Guidance, Navigation and Control Conference, EGNC.  . 

 

17

Leading-edge vortices in insect flight

Cited 1053 times

View at Publisher

18

Design and development of flapping wing micro air vehicle

Cited 12 times

19

Inventing a micro aerial vehicle inspired by the mechanics of dragonfly flight

http://springerlink.com/content/0302-9743/copyright/2005/

View at Publisher

20
Cited 7 times

21

Flight forces and altitude regulation of 12 gram I-bird

Cited

View at Publisher

22

Design, aerodynamics and autonomy of the DelFly

Cited 78 times
http://iopscience.iop.org/1748-3190/7/2/025003/pdf/1748-3190_7_2_025003.pdf

View at Publisher

23

The appearance variation cue for obstacle avoidance

Cited 23 times

View at Publisher

24

Cited 3 times

https://www.scopus.com/record/display.uri?eid=2-s2.0-0030473016&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-0030473016&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2f384626a0&locationID=3&categoryID=4&eid=2-s2.0-0030473016&issn=00280836&linkType=ViewAtPublisher&year=1996&origin=reflist&dig=bfc750af3325a8b865d8a6b957e2341e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-2942736967&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-2942736967&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/display.uri?eid=2-s2.0-84904192347&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
http://springerlink.com/content/0302-9743/copyright/2005/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2f978-3-662-43645-5_11&locationID=3&categoryID=4&eid=2-s2.0-84904192347&issn=16113349&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=5cbf7e8e51de4b18804f1cf6be77e26d&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84859743195&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-78650320031&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-78650320031&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fBIOROB.2010.5626347&locationID=3&categoryID=4&eid=2-s2.0-78650320031&issn=&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=2fdb41b4399f163ab776ae5be0bc1dce&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84861362277&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84861362277&src=s&origin=reflist&refstat=core
http://iopscience.iop.org/1748-3190/7/2/025003/pdf/1748-3190_7_2_025003.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1748-3182%2f7%2f2%2f025003&locationID=3&categoryID=4&eid=2-s2.0-84861362277&issn=17483182&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=51a6041d2c945c76cae2d05c978b4ec7&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84859785083&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84859785083&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTRO.2011.2170754&locationID=3&categoryID=4&eid=2-s2.0-84859785083&issn=15523098&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=4dc1b9657241a520efc13577c33ace31&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84892557581&src=s&origin=reflist&refstat=dummy


Karasek, M. 
(2014) Robotic Hummingbird: Design of A Control Mechanism for A Hovering Flapping Wing Micro Air Vehicle.  . 
PhD Thesis, Universite libre de Bruxelles 

 

Percin, M., Hu, Y., Van Oudheusden, B.W., Remes, B., Scarano, F. 

 
(2011) International Journal of Micro Air Vehicles, 3 (4), pp. 217-227.  . 
doi: 10.1260/1756-8293.3.4.217 

Percin, M., Eisma, H.E., Van Oudheusden, B.W., Remes, B., Ruijsink, R., de Wagter, C. 

 
(2012) 30th AIAA Applied Aerodynamics Conference 2012, pp. 132-143.  . 
ISBN: 978-162410185-4 

Orlowski, C.T., Girard, A.R. 

 
(2011) AIAA Journal, 49 (5), pp. 969-981.  . 

doi: 10.2514/1.J050649 

Dietl, J.M., Garcia, E. 

 
(2008) Journal of Guidance, Control, and Dynamics, 31 (4), pp. 1157-1162.  . 

doi: 10.2514/1.33561 

Dietl, J., Herrmann, T., Reich, G., Garcia, E. 

 
(2011) Journal of Bionic Engineering, 8 (4), pp. 375-386.  . 
doi: 10.1016/S1672-6529(11)60043-7 

Dietl, J.M., Garcia, E. 

 
(2013) Aerospace Science and Technology, 26 (1), pp. 192-199.  . 
doi: 10.1016/j.ast.2012.04.003 

Bolender, M.A. 

 
(2009) AIAA Guidance, Navigation, and Control Conference and Exhibit, art. no. 2009-6158.  . 
ISBN: 978-156347978-6 

25
Cited 8 times

26

Wing flexibility effects in clap-and-fling

Cited 22 times

View at Publisher

27

Flow visualization in the wake of flapping-wing MAV 'Delfly II' in forward flight

Cited 12 times

28

Modeling and simulation of nonlinear dynamics of flapping wing micro air vehicles

Cited 62 times
http://pdf.aiaa.org/getfile.cfm?
urlX=%2D%3CWI%277D%2FQKS%2B%2ES0OAU0%20%20%0A&urla=%26%2A%22L%20%23%20%2AC%0A&urlb=%21%2A%20%20%20%0A&urlc=%21%2

View at Publisher

29

Stability in ornithopter longitudinal flight dynamics

Cited 70 times
http://pdf.aiaa.org/getfile.cfm?
urlX=%2D%3CWI%277D%2FQKS%2B%28R%40SOW%20%20%20%0A&urla=%26%2A%22L%20%23%20%2AC%0A&urlb=%21%2A%20%20%20%0A&urlc=

View at Publisher

30

Dynamic modeling, testing, and stability analysis of an ornithoptic blimp

Cited 15 times

View at Publisher

31

Ornithopter optimal trajectory control

Cited 5 times

View at Publisher

32

Rigid multi-body equations-of-motion for flapping wing MAVs using Kane's Equations

Cited 38 times

https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-85007530251&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-84863020665&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84863020665&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1260%2f1756-8293.3.4.217&locationID=3&categoryID=4&eid=2-s2.0-84863020665&issn=17568293&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=9736041422a36cc8f1c75571952aae52&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84880821907&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84880821907&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/display.uri?eid=2-s2.0-79955413067&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-79955413067&src=s&origin=reflist&refstat=core
http://pdf.aiaa.org/getfile.cfm?urlX=%2D%3CWI%277D%2FQKS%2B%2ES0OAU0%20%20%0A&urla=%26%2A%22L%20%23%20%2AC%0A&urlb=%21%2A%20%20%20%0A&urlc=%21%2A0%20%20%0A&urld=%21%2A0%20%20%0A&urle=%27%28%22T%21%21%40%3EGT0%20%20%0A
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2514%2f1.J050649&locationID=3&categoryID=4&eid=2-s2.0-79955413067&issn=00011452&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=a36d3e3137c88b0a81cc0992f52e9eed&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-48849096011&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-48849096011&src=s&origin=reflist&refstat=core
http://pdf.aiaa.org/getfile.cfm?urlX=%2D%3CWI%277D%2FQKS%2B%28R%40SOW%20%20%20%0A&urla=%26%2A%22L%20%23%20%2AC%0A&urlb=%21%2A%20%20%20%0A&urlc=%21%2A0%20%20%0A&urld=%21%2A0%20%20%0A&urle=%27%2B%22D%20%220%26GTP%20%20%0A
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2514%2f1.33561&locationID=3&categoryID=4&eid=2-s2.0-48849096011&issn=07315090&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=8ad72ba19be0f5c76dd09b85a651310d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84855242095&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84855242095&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS1672-6529%2811%2960043-7&locationID=3&categoryID=4&eid=2-s2.0-84855242095&issn=16726529&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=17c6649bacac15bf0d49d8dc788eb45f&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84875442361&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84875442361&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ast.2012.04.003&locationID=3&categoryID=4&eid=2-s2.0-84875442361&issn=12709638&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=9c3fe07b9997fad79ff3bdc4d56f6584&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-78049263011&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-78049263011&src=s&origin=reflist&refstat=core


 1 of 1

Caetano, J., De Visser, C., De Croon, G., Remes, B., De Wagter, C., Verboom, J., Mulder, M. 

 
(2013) International Journal of Micro Air Vehicles, 5 (4), pp. 273-286.  . 
doi: 10.1260/1756-8293.5.4.273 

Stevens, B.L., Lewis, F.L. 
(2003) Aircraft Control and Simulation.  . 
Jonh Wiley &Sons, Inc., 2 edition 

 

Phan, H.V., Park, H.C. 

 
(2016) Journal of Bionic Engineering, 13 (3), pp. 449-457.  . 

 
doi: 10.1016/S1672-6529(16)60318-9 

 Akmeliawati, R.; Intelligent Mechatronics System Research Unit, Department of Mechatronics Engineering,
International Islamic University Malaysia, Kuala Lumpur, Malaysia; email:   
© Copyright 2018 Elsevier B.V., All rights reserved.

33

Linear aerodynamic model identification of a flapping wing MAV based on flight test data

Cited 29 times

View at Publisher

34
Cited 2339 times

35

Generation of Control Moments in an Insect-like Tailless Flapping-wing Micro Air Vehicle by Changing the Stroke-plane Angle

Cited 5 times
http://www.elsevier.com/wps/find/journaldescription.cws_home/707667/description#description

View at Publisher

 
rakmelia@iium.edu.my

◅ Back to results  Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © 2018 . All rights reserved. Scopus® is a registered trademark of
Elsevier B.V. 
Cookies are set by this site. To decline them or learn more, visit our .

Terms and conditions Privacy policy

Elsevier B.V

Cookies page

https://www.scopus.com/record/display.uri?eid=2-s2.0-84892489634&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84892489634&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1260%2f1756-8293.5.4.273&locationID=3&categoryID=4&eid=2-s2.0-84892489634&issn=17568293&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=65e74eb8427041e9a188e6c522283648&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-0004044108&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-84990963951&origin=reflist&sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85050190373&refeid=2-s2.0-84990963951&src=s&origin=reflist&refstat=core
http://www.elsevier.com/wps/find/journaldescription.cws_home/707667/description#description
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS1672-6529%2816%2960318-9&locationID=3&categoryID=4&eid=2-s2.0-84990963951&issn=16726529&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=da9e65be09c4d3355324f1248159c900&recordRank=
mailto:rakmelia@iium.edu.my
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight&st2=&sid=363fd78e2970d4a4464265838e8109a8&sot=b&sdt=b&sl=105&s=TITLE%28Linear+model+identification+of+beetle-mimicking+flapping+wing+micro-air+vehicle+in+hovering+flight%29&offset=1&origin=recordpage
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/

