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Combining 3D motion capture 
datasets

ÅHighly accurate biomechanics data

ÅLarge number of variables

ÅSmall sample sizes

ÅFocus on Knee OA

ÅFrom injury through to post-arthroplasty
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Participant ID Participant Meta

Lab_ID

OA_Status

OA_Side

Gender

Age 

é

Trajectories

Marker label

XYZ x Time x L/R

Forces

Ground reaction force

XYZ x Time x L/R

EMG

Muscle_Location

mV x Time x L/R

Spatio -temporal measures

L/R

Step length

Step time

Step width

DS Time

Joint Angles

Time normalised

XYZ x L/R

Joint Moments

Time normalised

XYZ x L/R

PROMS

é

Time series

(single trial)

Processed time series

(aggregated trials)

Single value parameters

(aggregated trials)

Trial Meta

Data_level, Data_type, Condition, MocapSys, 

Sampling_Freq, Mrkr_Set_Model

Orig filename, filename

Trial ID



Challenges!
ÅEthics: Must have consented for reuse

ÅData formatsΥ /о5Σ ¢ŜȄǘΣ Χ

ÅMarker models: PiG, CAST, Conventional Gait. 
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Demonstrator Database

ÅOriginal plan ςTuring Data Study Group
ÁToo much pre-processing of data required

ÅTo investigate the feasibility of combining knee OA motion capture 
datasets into a searchable database
ÁStandardisationmethods for importing data
ÁMeta data
ÁQuery tools

ÅOATechcall for data

ÅOATechfeasibility funding to support development
ÁResearch Team: Rui Rodrigues (Warwick), Rebecca Hamilton (Cardiff)
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Datasets included
Research 

Group

Participant 

Status

Sub-group Sample 

size

Kinematic/Kinetic Variables Other Measures 

Imperial Healthy 99 Pelvis Angle, Hip Angle, Knee 

Angle, Ankle Angle, Foot 

Progression Angle, Hip Moment, 

Knee Moment, Ankle Moment, 

Hip Force, Knee Force and Ankle 

Force.

KOOS and Tegner Activity 

QuestionnaireInjured 66
OA 64

Cardiff Healthy 50 Pelvis Angle, Hip Angle, Knee 

Angle, Ankle Angle, Foot 

Progression Angle, Hip Moment, 

Knee Moment, Ankle Moment. 

3D ground reaction force data 

and x and y COP trajectories

KOOS; OKS; KOS; WOMAC

PACS ςPain Audit Collection 

System

OA Pre-HTO 30
OA Pre-TKR 70

Keele Healthy 20 lower limb kinematic & kinetic 

data + EMG of the thigh muscles

Oxford knee score and 

WOMACOA  Pre TKR 20
OA Post TKR 15
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Funding Bid

Aims

ÅFully open access data repository for 
biomechanics (kinematic and kinetic) 
datasets studying knee OA

ÅFacilitate data driven analyses (machine 
learning, modelling, statistical analyses) 
on much larger biomechanics datasets. 

ÅStandardisationof variables (at joint 
angle/moments level) to allow querying 
across datasets
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Funding Bid

Aims

ÅAgnostic of technology (at angle/moment 
level)
ÁMarker-based
ÁMarker-less
ÁIMU

ÅDefine new HL7-FHIR resource to allow 
translation into HER

ÅDevelop exemplar ML-based analyses on 
resulting data

ÅInvestigate the generation of realistic 
synthetic data from underlying database
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Funding Bid

ÅBid Team: 
ÁMark Elliott, Cathy Holt, Theo Arvanitis
ÁAlison McGregor, Neil Postans

ÅEPSRC Responsive Mode

ÅPotential support from HDR UK
ÁScalable and linkable to other repositories

Ἱ Can you provide datasets? 
ÁE.g. Vicon, Qualisys, Theia, Xsense
ÁKnee OA and/or Healthy
ÁLetter of Support
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