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INTRODUCTION 
Monitoring the instability of gait is of great interest to 
detect and prevent falling risks. State of the art 
parameters such as the MMA-BCOM index, already 
evaluated in at risk population [1], basically requires the 
six components of ground reaction forces and moments 
or equivalently the position of the center of pressure and 
four components (i.e. the three components of the force 
and the vertical free moment). Unfortunatly, it is 
currently not possible to accuratly estimate the free 
moment from embedded sensors as well as the antero-
posterior and mediolateral component of the force.  
The aim of the study was to compare the estimation of 
the MMA-BCOM index when neglecting the free 
moment and/or the transverse components of the ground 
reaction forces with the estimation of the same index 
including all the components of the ground reaction 
forces and moments. 
 
METHODS 
Two groups of subjects (four with transfemoral 
amputation (TF) and eight non-amputee (NA)) 
performed a quantified gait analysis combining full 
body kinematics capture (200 Hz) with synchronised 
ground reaction forces and moments recording (1000 
Hz). Three force plates were used to measure all the 
components during at least one entire gait cycle. 
Position of the center of mass was computed from a 
geometrical inertial model [2] and forces and moments 
components were filtered at 10 Hz prior to the 
computation of the MMA-COM index. This index is the 
distance between the Minimal Moment Axis and the 
Center Of Mass of the body and is obtained at each 
instant of time using:  

MMA − COM index =
‖𝑭𝑭 × 𝑴𝑴𝑩𝑩𝑩𝑩𝑩𝑩𝑴𝑴‖

‖𝑭𝑭‖𝟐𝟐  

where 𝑭𝑭 × 𝑴𝑴𝑩𝑩𝑩𝑩𝑩𝑩𝑴𝑴  is the cross product between the 
external forces and the external moment computed at the 
BCoM,  𝑴𝑴𝑩𝑩𝑩𝑩𝑩𝑩𝑴𝑴  [1]. The amplitude of the index was 
then retrieved and averaged over the gait cycle. Values 
were compared for the two groups and the three 
conditions: C1/ complete ground reaction forces and 
moments; C2/ neglecting the vertical free moment at the 
center of pressure; C3/ neglecting the free moment and 
the transverse components of the force. 
 

RESULTS AND DISCUSSION 
Average patterns of the MMA-BCOM index for both 
studied populations show that condition C3 differs from 
the reference condition C1 contrary to condition C2 
which gives very close evolution compared to the 
reference. 

 
Figure 1 Average patterns of MMA-COM index for A/ NA group, 

B/ TF group and three conditions  
The difference of amplitude of the index between 
condition C2 and condition C1 is 2 mm (+/-1.2 mm) on 
average for all the subjects. On the contrary this 
difference reaches 171 mm (+/-17 mm) between 
condition C3 and condition C1. In comparison, the 
difference of amplitude of the index is of in average 36 
mm between NA and TF groups. Thus, contrary to 
condition C1 and C2, condition C3 is not accurate 
enough to differentiate the groups. 
 
CONCLUSIONS 
The results of this study show that the vertical free 
moment at the center of pressure can be neglected 
without hindering the capacity of the MMA-BCOM to 
discriminate the two populations. This conclusion 
makes realistic the quantification of the parameter by 
combining transverse forces estimated from inertial 
measurement units and location of the center of pressure 
estimated from pressure insoles.  

 
ACKNOWLEDGEMENTS 
Research supported by the Fondation de l’Avenir (grant 
number AP-RM-20-001) and ANR BAC2WALK (grant 
number 22-CE19-0003-01). 

 
REFERENCES 
[1] Al Abiad et al. Appl. Sci. 10, 840, 2020.  
[2] Pillet et al. Gait and Posture 31: 147-152, 2010.

 

293293

Oral 25 Locomotion: General 2

O25-7


	Sponsors
	OptiTrack*Acuity inc.
	QUAUSYS
	Table of Contents
	Welcome
	from the Congress Chair
	from the ISB President
	from the JSB President 

	Organizing Committee
	Scientific Committee
	General Information
	Venue Maps
	Invited Speakers
	Wartenweiler Memorial Lecture
	ISB President’s Lecture
	Muybridge Award Lecture
	Keynote Lecture 1
	Keynote Lecture 2
	Keynote Lecture 3
	Keynote Lecture 4
	Keynote Lecture 5

	Tutorials
	Workshop 1
	Workshop 2
	Workshop 3
	Workshop 4

	Exhibitor Location Map (2F)
	Exhibitors
	AMTI
	Archivetips(Cometa)
	BERTEC
	BTS Bioengineering
	Delsys/Inter Reha
	4Assist, Inc.
	h/p/cosmos sports & medical gmbh
	Kistler Japan G.K.
	The MotionMonitor (Innovative Sports  Training, Inc)
	Movella
	Novel/Creact
	OptiTrack
	PreciX Pte Ltd 
	Qualisys
	Sakai Medical Co.,Ltd.
	Simi Reality Motion Systems GmbH
	Spice/Nobby Tech. Ltd.
	Sportip
	Tec Gihan Co.,Ltd.
	Tekscan INC
	Vicon Motion  Systems Ltd
	XSENSOR Technology  Corporation
	Zero C Seven Inc

	Scientific Program
	Day 1 Sunday, July 30th
	Day 2  Monday, July 31st
	Day 3  Tuesday, August 1st
	Day 4  Wednesday, August 2nd
	Day 5  Thursday, August 3rd

	Poster Map
	Monday, July 31st
	Tuesday, August 1st
	Wednesday, August 2nd

	Detailed Program
	Sunday, July 30th
	Monday, July 31st
	Tuesday, August 1st
	Wednesday, August 2nd
	Thursday, August 3rd

	Symposium 01
	SY01-Summary
	SY01-1
	SY01-2
	SY01-3
	SY01-4

	Symposium 02
	SY02-Summary
	SY02-2
	SY02-3
	SY02-4
	SY02-5
	SY02-6
	SY02-7

	Symposium 03
	SY03-Summary

	Symposium 04
	SY04-Summary

	Symposium 05
	SY05-Summary

	Symposium 06
	SY06-Summary

	Symposium 07
	SY07-Summary

	Symposium 08
	SY08-Summary

	Symposium 09
	SY09-Summary
	SY09-1
	SY09-2
	SY09-3
	SY09-4
	SY09-5
	SY09-6
	SY09-7
	SY09-8

	Symposium 10
	SY10-Summary

	Symposium 11
	SY11

	Comparative Neuromuscular Biomechanics (CNB) Group Symposium
	CNB1-Summary
	CNB1-1
	CNB1-2
	CNB1-3
	CNB1-4
	CNB2-1
	CNB2-2
	CNB2-3
	CNB2-4
	CNB2-5
	CNB3-1
	CNB3-2
	CNB3-3
	CNB3-4
	CNB3-5
	CNB3-6
	CNB3-7
	CNB3-8
	CNB3-9

	Hand and Wrist Biomechanics International (HWBI) Symposium
	HWS1-Summary
	HWS1-1
	HWS1-2
	HWS1-3
	HWS1-4
	HWS1-5
	HWS1-6
	HWS2-1
	HWS2-2
	HWS2-3
	HWS2-4
	HWS2-5
	HWS2-6
	HWS3-1
	HWS3-2
	HWS3-3
	HWS3-4
	HWS3-5
	HWS3-6
	HWS4

	Oral 01 Locomotion: General 1
	O01-1
	O01-2
	O01-3
	O01-4
	O01-5
	O01-6
	O01-7

	Oral 02 Musculoskeletal modeling 1
	O02-1
	O02-2
	O02-3
	O02-4
	O02-5
	O02-6

	Oral 03 Cellular and molecular 
	O03-1
	O03-2 
	O03-3 
	O03-4 
	O03-5 
	O03-6 

	Oral 04 Orthopaedics: Bone & cartilage 
	O04-1 
	O04-2 
	O04-3 
	O04-4 
	O04-5 
	O04-6 

	Oral 05 Medical devices 
	O05-1 
	O05-2 
	O05-3 
	O05-4 
	O05-5 
	O05-6 
	O05-7 

	Oral 06 Muscle tissue and architecture 1 
	O06-1 
	O06-2 
	O06-3 
	O06-4 
	O06-5 
	O06-6 
	O06-7 

	Oral 07 Injuries and rehabilitation 1 
	O07-1 
	O07-2 
	O07-3 
	O07-4 
	O07-5 
	O07-6 

	Oral 08 Sport biomechanics 1 
	O08-1 
	O08-2 
	O08-3 
	O08-4 
	O08-5 
	O08-6 
	O08-7 
	O08-8 

	Oral 09 Musculoskeletal modeling 2 
	O09-1 
	O09-2 
	O09-3 
	O09-4 
	O09-5 
	O09-6 

	Oral 10 Locomotion: Clinical gait 1 
	O10-1 
	O10-2 
	O10-3 
	O10-4 
	O10-5 
	O10-6 

	Oral 11 Balance and posture 1 
	O11-1 
	O11-2 
	O11-3 
	O11-4 
	O11-5 
	O11-6 
	O11-7 
	O11-8 

	Oral 12 Clinical biomechanics 1 
	O12-1 
	O12-2 
	O12-3 
	O12-4 

	Oral 13 Artificial intelligence and machine learning 1 
	O13-1 
	O13-2 
	O13-3 
	O13-4 
	O13-5 
	O13-6 
	O13-7 

	Oral 14 Others 1 
	O14-1 
	O14-2 
	O14-3 
	O14-4 
	O14-5 
	O14-6 

	Oral 15 David Winter Young Investigator Awards Nominee (Oral)  
	O15-1 
	O15-2 
	O15-3 
	O15-4 
	O15-5 

	Oral 16 Musculoskeletal modeling 3 
	O16-1 
	O16-2 
	O16-3 
	O16-4 
	O16-5 
	O16-6 
	O16-7 

	Oral 17 Methodologies and data analysis 1 
	O17-1 
	O17-2 
	O17-3 
	O17-4 
	O17-5 

	Oral 18 Impact biomechanics 1 
	O18-1 
	O18-2 
	O18-3 
	O18-4 

	Oral 19 Injuries and rehabilitation 2 
	O19-1 
	O19-2 
	O19-3 
	O19-4 
	O19-5 
	O19-6 

	Oral 20 Running: Biomechanics 1 
	O20-1 
	O20-2 
	O20-3 
	O20-4 
	O20-5 
	O20-6 
	O20-7 

	Oral 21 Musculoskeletal modeling 4 
	O21-1 
	O21-2 
	O21-3 
	O21-4 
	O21-5 
	O21-6 

	Oral 22 Wireless sensors and wearable devices 1 
	O22-1 
	O22-2 
	O22-3 
	O22-4 
	O22-5 
	O22-6 

	Oral 23 Spine and trunk 1 
	O23-1 
	O23-2 
	O23-3 
	O23-4 
	O23-5 
	O23-6 
	O23-7 
	O23-8 

	Oral 24 Clinical biomechanics 2 
	O24-1 
	O24-2 
	O24-3 
	O24-4 
	O24-5 
	O24-6 
	O24-7 

	Oral 25 Locomotion: General 2 
	O25-1 
	O25-2 
	O25-3 
	O25-4 
	O25-5 
	O25-6 
	O25-7 
	O25-8 

	Oral 26 JSB Awards Nominee (Oral) 
	O26-1 
	O26-2 
	O26-3 
	O26-4 
	O26-5 
	O26-6 

	Oral 27 Sport biomechanics 2 
	O27-1 
	O27-2 
	O27-3 
	O27-4 
	O27-5 
	O27-6 
	O27-7 

	Oral 28 Orthopaedics: Tendon & ligament 
	O28-1 
	O28-2 
	O28-3 
	O28-4 

	Oral 29 Running: Footwear 1 
	O29-1 
	O29-2 
	O29-3 
	O29-4 
	O29-5 

	Oral 30 Prosthetics and orthotics 1 
	O30-1 
	O30-2 
	O30-3 
	O30-4 
	O30-5 

	Oral 31 Rehabilitation  technology: Biorobotics and exoskeletons 1 
	O31-1 
	O31-2 
	O31-3 
	O31-4 
	O31-5 
	O31-6 

	Oral 32 Sport biomechanics 3 
	O32-1 
	O32-2 
	O32-3 
	O32-4 
	O32-5 
	O32-6 
	O32-7 

	Oral 33 Locomotion: Clinical gait 2 
	O33-1 
	O33-2 
	O33-3 
	O33-4 
	O33-5 
	O33-6 
	O33-7 

	Oral 34 Simulation techniques and applications 1 
	O34-1 
	O34-2 
	O34-3 
	O34-4 
	O34-5 

	Oral 35 Others 2 
	O35-1 
	O35-2 
	O35-3 
	O35-4 
	O35-5 
	O35-6 
	O35-7 

	Oral 36 Artificial intelligence and machine learning 2 
	O36-1 
	O36-2 
	O36-3 
	O36-4 
	O36-5 
	O36-6 
	O36-7 

	Oral 37 Running: Footwear 2 
	O37-1 
	O37-2 
	O37-3 
	O37-4 
	O37-5 

	Oral 38 Muscle tissue and architecture 2 
	O38-1 
	O38-2 
	O38-3 
	O38-4 
	O38-5 
	O38-6 
	O38-7 

	Oral 39 Sport biomechanics 4 
	O39-1 
	O39-2 
	O39-3 
	O39-4 
	O39-5 
	O39-6 
	O39-7 

	Oral 40 Motor control 1 
	O40-1 
	O40-2 
	O40-3 
	O40-4 
	O40-5 

	Oral 41 Others 3 
	O41-1 
	O41-2 
	O41-3 
	O41-4 
	O41-5 

	Oral 42 Rehabilitation technology: Biorobotics and exoskeletons 2 
	O42-1 
	O42-2 
	O42-3 
	O42-4 
	O42-5 
	O42-6 

	Oral 43 Muscle tissue and architecture 3 
	O43-1 
	O43-2 
	O43-3 
	O43-4 
	O43-5 
	O43-6 

	Oral 44 Lower extremities 1 
	O44-1 
	O44-2 
	O44-3 
	O44-4 
	O44-5 

	Oral 45 Locomotion: Clinical gait 3 
	O45-1 
	O45-2 
	O45-3 
	O45-4 
	O45-5 
	O45-6 
	O45-7 

	Oral 46 Methodologies and data analysis 2 
	O46-1 
	O46-2 
	O46-3 
	O46-4 

	Oral 47 Prosthetics and orthotics 3 
	O47-1 
	O47-2 
	O47-3 
	O47-4 
	O47-5 

	Oral 48 Biomedical engineering 
	O48-1 
	O48-2 
	O48-3 
	O48-4 
	O48-5 
	O48-6 
	O48-7 

	Oral 49 Impact biomechanics 2 
	O49-1 
	O49-2 
	O49-3 
	O49-4 
	O49-5 

	Oral 50 Sport biomechanics 5 
	O50-1 
	O50-2 
	O50-3 
	O50-4 
	O50-5 
	O50-6 

	Oral 51 Balance and posture 2 
	O51-1 
	O51-2 
	O51-3 
	O51-4 
	O51-5 
	O51-6 

	Oral 52 Running: Biomechanics 2 
	O52-1 
	O52-2 
	O52-3 
	O52-4 
	O52-5 

	Oral 53 Simulation techniques and applications 2 
	O53-1 
	O53-2 
	O53-3 
	O53-4 

	Oral 54 Artificial intelligence and machine learning 3 
	O54-1 
	O54-2 
	O54-3 
	O54-4 
	O54-5 
	O54-6 
	O54-7 

	Oral 55 Prosthetics and orthotics 2 
	O55-1 
	O55-2 
	O55-3 
	O55-4 
	O55-5 

	Oral 56 Sport biomechanics 6 
	O56-1 
	O56-2 
	O56-3 
	O56-4 
	O56-5 
	O56-6 

	Oral 57 Locomotion: General 3 
	O57-1 
	O57-2 
	O57-3 
	O57-4 
	O57-5 
	O57-6 
	O57-7 

	Oral 58 Wireless sensors and wearable devices 2 
	O58-1 
	O58-2 
	O58-3 
	O58-4 
	O58-5 
	O58-6 
	O58-7 
	O58-8 

	Oral 59 Clinical biomechanics 3 
	O59-1 
	O59-2 
	O59-3 
	O59-4 
	O59-5 
	O59-6 

	Oral 60 Musculoskeletal modeling 5 
	O60-1 
	O60-2 
	O60-3 
	O60-4 
	O60-5 
	O60-6 
	O60-7 
	O60-8 

	Oral 61 Balance and posture 3 
	O61-1 
	O61-2 
	O61-3 
	O61-4 
	O61-5 
	O61-6 
	O61-7 

	Oral 62 Rehabilitation technology: Biorobotics and exoskeletons 3 
	O62-1 
	O62-2 
	O62-3 
	O62-4 
	O62-5 

	Oral 63 Ergonomics 
	O63-1 
	O63-2 
	O63-3 
	O63-4 
	O63-5 
	O63-6 

	Oral 64 Others 4 
	O64-1 
	O64-2 
	O64-3 
	O64-4 
	O64-5 
	O64-6 

	Oral 65 Spine and trunk 2 
	O65-1 
	O65-2 
	O65-3 
	O65-4 
	O65-5 
	O65-6 

	Oral 66 Orthopaedics: Surgeon guided biomechanics 
	O66-1 
	O66-2 
	O66-3 
	O66-4 

	Oral 67 Upper extremity 
	O67-1 
	O67-2 
	O67-3 
	O67-4 
	O67-5 
	O67-6 
	O67-7 

	Oral 68 Sport biomechanics 7 
	O68-1 
	O68-2 
	O68-3 
	O68-4 
	O68-5 
	O68-6 

	Oral 69 Motor control 2 
	O69-1 
	O69-2 
	O69-3 
	O69-4 
	O69-5 
	O69-6 
	O69-7 

	Oral 70 Lower extremities 2 
	O70-1 
	O70-2 
	O70-3 
	O70-4 
	O70-5 
	O70-6 
	O70-7 

	Oral 71 Rehabilitation and neurorehabilitation 
	O71-1 
	O71-2 
	O71-3 
	O71-4 
	O71-5 
	O71-6 

	Oral 72 Running: Biomechanics 3 
	O72-1 
	O72-2 
	O72-3 
	O72-4 

	Oral 73 Musculoskeletal modeling 6 
	O73-1 
	O73-2 
	O73-3 
	O73-4 
	O73-5 
	O73-6 
	O73-7 

	Oral 74 Artificial intelligence and machine learning 4 
	O74-1 
	O74-2 
	O74-3 
	O74-4 
	O74-5 
	O74-6

	Poster 01 Sport biomechanics 1 
	P01-1 
	P01-2 
	P01-3 
	P01-4 
	P01-5 
	P01-6 
	P01-7 
	P01-8 
	P01-9 
	P01-10 
	P01-11 
	P01-12 
	P01-13 
	P01-14 
	P01-15 
	P01-16 
	P01-17 
	P01-18 
	P01-19 
	P01-20 
	P01-23 
	P01-24 
	P01-25 
	P01-26 
	P01-27 
	P01-28 
	P01-29 
	P01-30 
	P01-32 
	P01-33 
	P01-34 
	P01-35 
	P01-36 
	P01-37 

	Poster 02 Biomedical engineering 
	P02-2 
	P02-4 
	P02-5 
	P02-6 
	P02-8 
	P02-9 
	P02-10 
	P02-11 
	P02-12 
	P02-13 

	Poster 03 Injuries and rehabilitation 
	P03-1 
	P03-2 
	P03-3 
	P03-4 
	P03-5 
	P03-6 
	P03-7 
	P03-8 

	Poster 04 Orthopaedics: Bone & cartilage 
	P04-1 
	P04-2 
	P04-3 
	P04-4 
	P04-5 
	P04-6 
	P04-7 

	Poster 05 Prosthetics and orthotics 
	P05-1 
	P05-2 
	P05-3 
	P05-4 
	P05-5 
	P05-6 
	P05-7 
	P05-8 
	P05-9 
	P05-10 
	P05-11 
	P05-12 
	P05-13 
	P05-14 
	P05-15 
	P05-16 
	P05-17 

	Poster 06 Artificial intelligence and machine learning 
	P06-1 
	P06-2 
	P06-3 
	P06-4 
	P06-5 
	P06-6 
	P06-7 
	P06-8 
	P06-9 
	P06-10 
	P06-11 

	Poster 07 Ergonomics 
	P07-2 
	P07-3 
	P07-4 
	P07-5 

	Poster 08 Imaging 
	P08-1 
	P08-2 
	P08-3 
	P08-4 
	P08-5 
	P08-6 
	P08-7 

	Poster 09 Balance and posture 
	P09-1 
	P09-2 
	P09-3 
	P09-4 
	P09-5 
	P09-8 
	P09-9 
	P09-10 
	P09-11 
	P09-12 
	P09-13 
	P09-14 
	P09-15 
	P09-16 
	P09-17 
	P09-18 
	P09-19 
	P09-20 
	P09-21 
	P09-22 
	P09-23 

	Poster 10 Clinical biomechanics 
	P10-1 
	P10-3 
	P10-4 
	P10-5 
	P10-6 
	P10-7 
	P10-8 
	P10-9 
	P10-10 
	P10-11 
	P10-12 
	P10-13 
	P10-14 
	P10-15 
	P10-16 
	P10-18 
	P10-19 

	Poster 11 Sport biomechanics 2 
	P11-1 
	P11-2 
	P11-3 
	P11-4 
	P11-5 
	P11-6 
	P11-7 
	P11-8 
	P11-9 
	P11-10 
	P11-11 
	P11-12 
	P11-13 
	P11-14 
	P11-15 
	P11-16 
	P11-17 
	P11-18 
	P11-19 
	P11-20 
	P11-21 
	P11-22 
	P11-23 
	P11-24 
	P11-25 
	P11-26 
	P11-27 
	P11-28 
	P11-29 
	P11-31 
	P11-32 
	P11-33 
	P11-34 
	P11-35 
	P11-36 
	P11-37 
	P11-38 
	P11-40 
	P11-41 

	Poster 12 Musculoskeletal modeling 
	P12-2 
	P12-3 
	P12-4 
	P12-5 
	P12-6 
	P12-7 
	P12-8 
	P12-9 
	P12-10 
	P12-11 
	P12-12 
	P12-13 
	P12-14 
	P12-15 
	P12-16 
	P12-17 
	P12-18 
	P12-19 
	P12-20 
	P12-21 
	P12-22 
	P12-23 

	Poster 13 Locomotion: Clinical gait 
	P13-1 
	P13-2 
	P13-3 
	P13-4 
	P13-5 
	P13-6 
	P13-7 
	P13-8 
	P13-9 
	P13-10 
	P13-11 
	P13-12 
	P13-13 
	P13-14 
	P13-15 
	P13-16 
	P13-17 
	P13-18 
	P13-19 

	Poster 14 Lower extremities 
	P14-1 
	P14-2 
	P14-3 
	P14-4 
	P14-5 
	P14-6 
	P14-7 
	P14-8 
	P14-9 
	P14-10 
	P14-11 
	P14-12 
	P14-13 
	P14-14 
	P14-15 
	P14-16 

	Poster 15 Medical devices 
	P15-1 
	P15-2 
	P15-3 
	P15-4 
	P15-5 
	P15-6 

	Poster 16 Methodologies and data analysis 
	P16-1 
	P16-2 
	P16-3 
	P16-4 
	P16-5 
	P16-6 
	P16-7 

	Poster 17 David Winter Young Investigator Awards Nominee (Poster) 
	P17-1 
	P17-2 
	P17-3 
	P17-4 
	P17-5 

	Poster 18 JSB Award Nominee (Poster) 
	P18-1 
	P18-2 
	P18-3 
	P18-4 
	P18-5 
	P18-6 
	P18-7 
	P18-8 

	Poster 19 Motor control 
	P19-1 
	P19-2 
	P19-3 
	P19-4 
	P19-5 
	P19-6 
	P19-7 
	P19-8 
	P19-9 
	P19-10 
	P19-11 
	P19-12 

	Poster 20 Muscle tissue and architecture 
	P20-1 
	P20-2 
	P20-3 
	P20-4 
	P20-5 
	P20-6 
	P20-7 
	P20-8 
	P20-9 

	Poster 21 Others 1 
	P21-1 
	P21-2 
	P21-3 
	P21-4 

	Poster 22 Sport biomechanics 3 
	P22-1 
	P22-2 
	P22-3 
	P22-4 
	P22-5 
	P22-6 
	P22-7 
	P22-8 
	P22-9 
	P22-10 
	P22-11 
	P22-12 
	P22-13 
	P22-14 
	P22-15 
	P22-16 
	P22-17 
	P22-18 
	P22-19 
	P22-20 
	P22-21 
	P22-22 
	P22-23 
	P22-24 
	P22-25 
	P22-27 
	P22-28 
	P22-29 
	P22-31 
	P22-32 
	P22-33 
	P22-34 
	P22-35 
	P22-36 

	Poster 23 Sports and exercise for persons with impairment 
	P23-1 
	P23-2 
	P23-3 
	P23-4 
	P23-5 

	Poster 24 Orthopaedics: Tendon & ligament 
	P24-1 
	P24-2 
	P24-3 
	P24-4 

	Poster 25 Rehabilitation and neurorehabilitation 
	P25-1 
	P25-2 
	P25-3 
	P25-4 
	P25-5 
	P25-6 
	P25-7 
	P25-8 
	P25-9 
	P25-10 
	P25-11 

	Poster 26 Rehabilitation technology: Biorobotics and exoskeletons 
	P26-1 
	P26-2 
	P26-3 
	P26-4 
	P26-5 

	Poster 27 Simulation techniques and applications 
	P27-1 
	P27-3 
	P27-4 
	P27-5 
	P27-6 
	P27-7 
	P27-8 

	Poster 28 Spine and trunk 
	P28-1 
	P28-2 
	P28-4 
	P28-5 

	Poster 29 Upper extremity 
	P29-1 
	P29-2 
	P29-3 
	P29-4 
	P29-5 

	Poster 30 Wireless sensors and wearable devices 
	P30-1 
	P30-2 
	P30-3 
	P30-4 
	P30-5 
	P30-6 
	P30-7 
	P30-8 
	P30-9 
	P30-10 
	P30-11 
	P30-12 
	P30-13 
	P30-14 

	Poster 31 Others 2 
	P31-1 
	P31-2 
	P31-3 
	P31-4 
	P31-5 
	P31-6 
	P31-7 
	P31-8 
	P31-9 
	P31-10 
	P31-11 
	P31-12 
	P31-13 

	Poster 32 Locomotion: General 
	P32-1 
	P32-2 
	P32-3 
	P32-4 
	P32-5 
	P32-6 
	P32-8 
	P32-9 
	P32-10 
	P32-11 
	P32-12 
	P32-13 
	P32-14 
	P32-15 
	P32-16 
	P32-17 
	P32-18 

	Poster 33 Running: Biomechanics 
	P33-1 
	P33-2 
	P33-3 
	P33-4 
	P33-5 
	P33-6 
	P33-7 
	P33-8 
	P33-10 
	P33-11 
	P33-12 
	P33-13




