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Abstract
Loss of joints and severed sensory pathway cause reduced mobility capabilities in lower  limb  amputees. Although
prosthetic devices attempt to restore normal mobility functions, lack of awareness and control of limb  placement
increase the risk of falling and causing amputee  to have high level of visual dependency. Haptic  feedback  can
serve as a cue for gait  events during ambulation thus providing sense of awareness of the limb  position. This paper
presents a wireless wearable skin stretch haptic  device  to be fitted around the thigh region. The movement profile
of the device  was characterized and a preliminary work with able-bodied participants and an above-knee amputee
to assess the ability of users to perceive the delivered stimuli during static and dynamic mode is reported.
Perceptibility was found to be increasing with stretch magnitude. It was observed that a higher magnitude of stretch
was needed for the stimuli to be accurately perceived during walking in comparison to static standing, most likely due
to the intense movement of the muscle and increased motor skills demand during walking activity. © 2017 IEEE.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 90.742

Indexed keywords

Engineering
controlled terms:

Feedback Haptic  interfaces Prosthetics Robotics

Engineering
uncontrolled terms

Above knee amputees Haptic  feedbacks Limb  positions Lower - limb  amputees

Mobility capabilities Mobility functions Prosthetic devices Walking activity

Engineering main
heading:

Artificial limbs

EMTREE medical
terms:

adult amputee biomechanics equipment design feedback  system

functions of the skin and its appendages gait human limb  prosthesis lower  limb

male pathophysiology physiology rehabilitation touch young adult

◅ Back to results

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

View at Publisher

IEEE International Conference on Rehabilitation Robotics
11 August 2017, Article number 8009470, Pages 1562-1566
2017 International Conference on Rehabilitation Robotics, ICORR 2017; QEII CentreLondon;
United Kingdom; 17 July 2017 through 20 July 2017; Category numberCFP17CRR-ART;
Code 129923

Husman, M.A.B.a  Maqbool, H.F.a,b
 Awad, M.I.a,c

 Dehghani-Sanij, A.A.a 
a

b

c

 View references (18)



Prosthetics | Sensory feedback | grasping force



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

, 
, 
(2016) Proceedings of the Annual
International Conference of the
IEEE Engineering in Medicine
and Biology Society, EMBS

, 
(2015) PLoS ONE

,  , 

(2009) Proceedings of the
International Telemetering
Conference

  





Set citation alert ▻

 ▻Set citation feed

A wearable skin stretch haptic
feedback device: Towards
improving balance control in
lower limb amputees

 Husman, M.A.B. Maqbool, H.F.
Awad, M.I.

A haptic feedback scheme to
accurately position a virtual wrist
prosthesis using a three-node
tactor array

 Erwin, A. Sup, F.C.

A wireless telemetry system to
monitor gait in patients with
lower-limb amputation

 Fan, R.E. Wottawa, C.R. Wyatt,
M.P.

View all related documents based
on references

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by The International Islamic University Malaysia Repository

https://core.ac.uk/display/300471997?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback&st2=&sid=60943389038c429c0388cc0aea426fba&sot=b&sdt=b&sl=74&s=TITLE-ABS-KEY%28Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICORR.2017.8009470&locationID=1&categoryID=4&eid=2-s2.0-85034838370&issn=19457898&linkType=TemplateLinking&year=2017&zone=outwardlinks&origin=recordpage&dig=0da707bde673d8374d40d3942ef3d5de&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICORR.2017.8009470&locationID=1&categoryID=4&eid=2-s2.0-85034838370&issn=19457898&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=8f644d1f0c1ea689f69b8288242a6f2e&recordRank=
https://www.scopus.com/sourceid/20300195002?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56960576900&amp;eid=2-s2.0-85034838370
mailto:mnmabh@leeds.ac.uk
https://www.scopus.com/authid/detail.uri?authorId=56960480300&amp;eid=2-s2.0-85034838370
mailto:mnhfm@leeds.ac.uk
https://www.scopus.com/authid/detail.uri?authorId=56410514600&amp;eid=2-s2.0-85034838370
mailto:m.i.awad@leeds.ac.uk
https://www.scopus.com/authid/detail.uri?authorId=57203352705&amp;eid=2-s2.0-85034838370
mailto:a.a.dehghani-sanij@leeds.ac.uk
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85034838370&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85034838370
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85009083767&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback&st2=&sid=60943389038c429c0388cc0aea426fba&sot=b&sdt=b&sl=74&s=TITLE-ABS-KEY%28Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56960576900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56960480300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56410514600&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84942945387&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback&st2=&sid=60943389038c429c0388cc0aea426fba&sot=b&sdt=b&sl=74&s=TITLE-ABS-KEY%28Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56136211700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=16417770800&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84877885837&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback&st2=&sid=60943389038c429c0388cc0aea426fba&sot=b&sdt=b&sl=74&s=TITLE-ABS-KEY%28Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=24329369200&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=26654445300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7007142448&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85034838370&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments


References (18)

MeSH: Adult Amputees Artificial Limbs Biomechanical Phenomena Equipment Design

Feedback Gait Humans Lower  Extremity Male Skin Physiological Phenomena

Touch Young Adult

Funding details

Funding sponsor Funding number Acronym

Engineering and Physical Sciences Research Council EP/K020462/1

Funding text
This work is linked to a large project supported by EPSRC (EP/K020462/1). M. A. B. Husman (e-mail:
mnmabh@leeds.ac.uk) is with University of Leeds, UK. H. F. Maqbool is with University of Engineering & Technology
Lahore, Pakistan and University of Leeds, UK. e-mail: mnhfm@leeds.ac.uk), M. I. Awad is with Ain Shams University,
Egypt and University of Leeds, UK. e-mail: m.i.awad@leeds.ac.uk), A. A. Dehghani-Sanij (e-mail: a.a.dehghani-
sanij@leeds.ac.uk) is with the University of Leeds, UK.

Lower limb amputation report 
(2014) HQIP-Healthcare Quality Improvement Partnership 
Nov. 14 [ Jan. 13 2017] 

 

 

Miller, W.C., Speechley, M., Deathe, A.B. 

 
(2002) Physical Therapy, 82 (9), pp. 856-865.  . 

⬈See opportunities

ISSN: 19457898
ISBN: 978-153862296-4
Source Type: Conference Proceeding
Original language: English

DOI: 10.1109/ICORR.2017.8009470
PubMed ID: 
Document Type: Conference Paper
Volume Editors: Ajoudani A.,Artemiadis P.,Beckerle P.,Grioli
G.,Lambercy O.,Mombaur K.,Novak D.,Rauter G.,Rodriguez
Guerrero C.,Salvietti G.,Amirabdollahian F.,Balasubramanian
S.,Castellini C.,Di Pino G.,Guo Z.,Hughes C.,Iida F.,Lenzi T.,Ruffaldi
E.,Sergi F.,Soh G.S.,Caimmi M.,Cappello L.,Carloni R.,Carlson
T.,Casadio M.,Coscia M.,De Santis D.,Forner-Cordero A.,Howard
M.,Piovesan D.,Siqueira A.,Sup F.,Lorenzo M.,Catalano M.G.,Lee
H.,Menon C.,Raspopovic S.,Rastgaar M.,Ronsse R.,van Asseldonk
E.,Vanderborght B.,Venkadesan M.,Bianchi M.,Braun D.,Godfrey
S.B.,Mastrogiovanni F.,McDaid A.,Rossi S.,Zenzeri J.,Formica
D.,Karavas N.,Marchal-Crespo L.,Reed K.B.,Tagliamonte
N.L.,Burdet E.,Basteris A.,Campolo D.,Deshpande A.,Dubey
V.,Hussain A.,Sanguineti V.,Unal R.,Caurin G.A.D.P.,Koike
Y.,Mazzoleni S.,Park H.-S.,Remy C.D.,Saint-Bauzel L.,Tsagarakis
N.,Veneman J.,Zhang W.
Sponsors:
Publisher: IEEE Computer Society

28814042

 ▻View in search results format

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

1

HQIP

2

Balance confidence among people with lower-limb amputations

Cited 85 times

Find more related documents in
Scopus based on:

 ▻Authors  ▻Keywords

https://www.mendeley.com/research-funding/501100000266/opportunities?dgcid=scopus_referral_fundingacknowledgement
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.ncbi.nlm.nih.gov%2fpubmed%2f28814042&locationID=1&categoryID=41&linkType=PubMedLinking&origin=recordpage&zone=journalDetails&dig=48741dda579cad644b4a350177c3ae17
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=b76a35880f2c594831c0e81c6aa13950&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85034838370%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85034838370
http://www.hqip.org.uk/resources/lower-limb-amputation-report
https://www.scopus.com/record/display.uri?eid=2-s2.0-0036729676&origin=reflist&sort=plf-f&src=s&st1=Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback&st2=&sid=60943389038c429c0388cc0aea426fba&sot=b&sdt=b&sl=74&s=TITLE-ABS-KEY%28Portable+Haptic+Device+for+Lower+Limb+Amputee+Gait+Feedback%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85034838370&refeid=2-s2.0-0036729676&src=s&origin=reflist&refstat=core
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85034838370&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85034838370&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

