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Abstract
Spherical rolling mechanisms (SRMs) exhibit a number of advantages with respect to wheeled and legged
mechanisms. In fact if the SRM is combined with the power of bouncing mechanism, it will produce an exciting
phenomena that can be contributed to applications such as security surveillance, search and rescue. There is not much
research done in both fields, especially in the bouncing mechanism. In fact to the best of authors' knowledge no of
research has been done on integrating both mechanism to produce a spherical system that is capable of rolling and
bouncing, which can produce a very significant mobile robot. Therefore, this research deals with the modeling and
development of a bouncing spherical robot using computational intelligent technique, i.e. Particle Swarm
Optimization technique (PSO). A 3D virtual prototype of a spherical robot was developed in Visual Nastran as a
platform for input and out data acquisition. Different simulations environment have been created, such as the free fall
bouncing, shooting up and projectile type of environment to investigate the bouncing profile affected by different
forces. The data obtained were then used for system identification using PSO technique with mean square error (MSE)
of 0.0004%. The transfer function representing the bouncing mechanism of the sphere robot was then obtained. Next,
the prototype of the sphere robot with bouncing capability was developed. Open loop tests have been conducted and
the results show that the hardware developed can produce the bouncing mechanism at its promising capability. Future
works need to be conducted to re-visit the hardware, particularly on the body of the sphere robot such that maximum
bouncing can be achieved.

Author keywords
Bouncing Ball  Particle Swarm Optimization  Spherical Robot

Indexed keywords

Engineering
controlled terms:

Data acquisition Hardware Intelligent control Mean square error

Particle swarm optimization (PSO) Reconfigurable hardware Robotics Robots

Smart sensors Spheres

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Procedia Computer Science
Volume 76, 2015, Pages 296-301
IEEE International Symposium on Robotics and Intelligent Sensors, IEEE IRIS 2015; Berjaya Langkawi ResortLangkawi;
Malaysia; 18 October 2015 through 20 October 2015; Code 123218

Norsahperi, N.M.H. Abdullah, M.A. Ahmad, S. Toha, S.F. Mahmood, I.A. 

 View references (9)

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) Biosystems and
Biorobotics

, 
(2014) 2014 IEEE International
Conference on Robotics and
Biomimetics, IEEE ROBIO 2014

,  ,

(2017) IOP Conference Series:
Materials Science and
Engineering

  





 ▻Set citation alert  ▻Set citation feed

Biomimetically inspired robot
prototype

King, R.S.

Simulation and experiments of a
four-legged robot that can
locomote by crawling and
jumping

 Seung, H. Lee, S.

Modelling and control of Base
Plate Loading subsystem for the
Motorized Adjustable Vertical
Platform

 Norsahperi, N.M.H. Ahmad, S.
Fuad, A.F.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=Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot&st2=&sid=8274b52a87326f953a0d965481ebef30&sot=b&sdt=b&sl=74&s=TITLE%28Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.procs.2015.12.294&locationID=1&categoryID=4&eid=2-s2.0-84962862389&issn=18770509&linkType=TemplateLinking&year=2015&zone=outwardlinks&origin=recordpage&dig=4a0606c46ff27489c75108ab7a0dac4f&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.procs.2015.12.294&locationID=1&categoryID=4&eid=2-s2.0-84962862389&issn=18770509&linkType=ViewAtPublisher&year=2015&origin=recordpage&dig=1d9e7c9c9a0b391fae7d767f5500bc61&recordRank=
https://www.scopus.com/sourceid/19700182801?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57188759334&amp;eid=2-s2.0-84962862389
https://www.scopus.com/authid/detail.uri?authorId=56939886000&amp;eid=2-s2.0-84962862389
https://www.scopus.com/authid/detail.uri?authorId=7401993489&amp;eid=2-s2.0-84962862389
https://www.scopus.com/authid/detail.uri?authorId=19934557200&amp;eid=2-s2.0-84962862389
https://www.scopus.com/authid/detail.uri?authorId=57188766983&amp;eid=2-s2.0-84962862389
https://www.scopus.com/standard/help.uri?topic=5416
https://plu.mx/plum/a/?elsevier_id=2-s2.0-84962862389&theme=plum-scopus-theme
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-84962862389&ATP=document&discoveryEngineID=scopusdoccite&discoveryEventID=NEW&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-84962862389
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85027385147&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot&st2=&sid=8274b52a87326f953a0d965481ebef30&sot=b&sdt=b&sl=74&s=TITLE%28Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57195346783&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84949927927&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot&st2=&sid=8274b52a87326f953a0d965481ebef30&sot=b&sdt=b&sl=74&s=TITLE%28Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55009594600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57037944300&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85018250057&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot&st2=&sid=8274b52a87326f953a0d965481ebef30&sot=b&sdt=b&sl=74&s=TITLE%28Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57188759334&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7401993489&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57194020250&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84962862389&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments


9/21/2017 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84962862389&origin=resultslist&sort=plf-f&src=s&st1=Modelling+and+investigation+on+bounci… 2/3

References (9)

Bouncing balls

Computational
intelligent
techniques

Legged mechanism

Particle swarm
optimization
technique

Rolling mechanism

Search and rescue

Security surveillance

Spherical robots

Engineering main
heading:

Intelligent robots

Armour, R.H. 
(2010) A Biological Inspired Jumping and Rolling Robot.  . 
United Kingdom: University of Bath 

 

(2014) Arduino Uno Product 
Arduino Uno 

 

 

Boston, P., Dubowsky, S., Kesner, S., Plante, J.S. 
(2008) Hopping Mobility Concept for Search and Rescue Robots 
Massachusetts: Massachusetts Institute of Technology 

 

Danbury, C., Garnavillo Maxim, J., Reyner, M.F., Thompson, C. 
(1993)  
United States Patent No. 5,297,981, Iowa: United States Patent 

 

(2014) Encyclopaedia Britannica.  . 
Sphere 

 

 

Toha, S.F. 
(2014) Model Selection 
Gombak: International Islamic University Malaysia 

 

ISSN: 18770509
Source Type: Conference
Proceeding
Original language: English

DOI: 10.1016/j.procs.2015.12.294
Document Type: Conference Paper
Volume Editors: Yussof H.,Miskon M.F.
Sponsors: ELSEVIER,ROBOPRENEUR.COM
Publisher: Elsevier B.V.

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1
Cited 10 times

2

http://arduino.cc/en/Main/ArduinoBoardUno

3

4

5 Cited 4 times

http://www.britannica.com/EBchecked/topic/559619/sphere

6

Find more related documents in
Scopus based on:

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=337b60a2871d4e5078d450169cee48a6&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-84962862389%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-84962862389
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84962862389&refeid=2-s2.0-84860257320&src=s&origin=reflist&refstat=dummy
http://arduino.cc/en/Main/ArduinoBoardUno
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84962862389&refeid=2-s2.0-84962782550&src=s&origin=reflist&refstat=dummy
http://www.britannica.com/EBchecked/topic/559619/sphere
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84962862389&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84962862389&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


9/21/2017 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-84962862389&origin=resultslist&sort=plf-f&src=s&st1=Modelling+and+investigation+on+bounci… 3/3

 1 of 1

Toha, S.F. 
(2014) Model Validation 
Gombak: International Islamic University Malaysia 

 

Toha, S.F. 
(2014) Basic Concepts of Physical Modelling and System Identification.  . 
Gombak: International Islamic University Malaysia 

 

Yuuta, S., Shinichi, H. 
(2004) Crawling and Jumping of Deformable Soft Robot 
Sendai: IEEE 

 

 Norsahperi, N.M.H.; Department of Mechatronics Engineering, Kulliyah of Engineering, International Islamic
University Malaysia, Gombak, Malaysia 
© Copyright 2017 Elsevier B.V., All rights reserved.

7

8
Cited 2 times

9

 

◅ 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 © 2017 . 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/search/submit/citedby.uri?eid=2-s2.0-84962862389&refeid=2-s2.0-84962848297&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot&st2=&sid=8274b52a87326f953a0d965481ebef30&sot=b&sdt=b&sl=74&s=TITLE%28Modelling+and+investigation+on+bouncing+mechanism+of+a+sphere+robot%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/legal/privacy-approach
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/standard/help.uri?topic=2964
http://www.relx.com/

