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Mobilise-D Project

The Mobilise-D project aim at developing a system to evaluate people’s gait based on digital technologies to monitor
the following heath condition:

Multiple Sclerosis

Chronic Obtrusive Pulmonary Disease

Parkinson's Disease

Chronic Heart Failure

Periprosthetic Femoral Fracture

More than 300 professionals from 34 participating universities, hospitals, and industry, representing 11 countries,
with the necessary technical, clinical, and regulatory expertise are working together over a five-year period.
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—ffect on mobility

Periprosthetic
Femoral Fracture
(PFF)

Chronic Obstructive

Pulmonary Disease Parkinson’s Disease Chronic Heart

Multiple Sclerosis (MS) (COPD) (:]») Failure (CHF)

> limit walking > increase duration > gait slowness > can reduce walking > affect gait and

endurance between steps . increased step capacity balance functions

> cause weakness, poor > increase step variability
balance, numbness, or duration variability . poor postural

spasticity control




-valuating mobility in clinical context

Medical qugstionnaires 212 WALKING AND BALANCE Real-life mobility tracking

_k_d_lmpreuse: Health status Over the past week, have you usua v Precise: provides quantitative metrics on how people
ranked on small scale (eg O 0: Normal: Not at all (no p walk
o 5)- : 1. Slight; | am slightly sk N Objective: rely on accelerometry recording
Subjective: Depend on the o . Convenient easy to equip
context (difterent clinicians, T snanerpener » Ecologically valid: can be wear at all time
re[ative tO the preViOUS 3. Moderate; | usually use a
patient, ..) La;:.iggﬁ-Howeve

4: Severe: 1 usually use th

falling.

In-lab evaluation
Not convenient: require patient
to cometo thelab for a long
period of time
Not ecologically valid: Snap
shot rather than continuous
change




SProject overview

TVS - Technical Validation Study CVS - Clinical Validation Study

from sensor data to mobility from mobility outcomes to
outcomes health status
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VS Methodology

Reference DMOs
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D a J[a Quantitative data

Cohort DMOs Algorithms Metrics Health Status

PFF

Disease state
Walking Aid
Height
Weight

Cadence

Algo1

X Step Duration X X X

= Large amount

Algo 2

Step Length

Algo 3
RWS

Smoking

Multivariate data

N

Categorical data



Tasks

Correlate

( information \/
Y

Understand |dentify and Control quality
algorithms ranking understand outliers

/& Present results |nVOl.V9 expertise
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- XISting work
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No categorial and quantitative data combined
or Loss of frequency information

o1 Loss of precision

or Limited correlation



Our solution for heterogeneous data

\[ Splitting ribbons into polylines
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Parallel axis features

<—> Changing axis order
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Missing values

Colouring the missing
ribbon with mean value

Relying on a ribbon to
display frequency



TVS Data Explorer: CAD_Matrix.csv

Legend

Overview
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—valuation

Qualitative study
Are experts able to better perform their tasks?

-> identification of pipeline errors
-> identification of outliers
-> identification of correlation

Quantitative evaluation
Is the junction between ribbons and polyline extend the
correlation properties of existing work?

-> some identifications are faster
-> some identifications are more accurate
-> it allows to correlate more dimensions



Additional Information

Technology
> JavaScript d3,s
> Two data access versions
- CSV loading
- Link to data base with Flask

Fully data-dynamic
> Any data can be loaded as long as categorical and quantitative data are identified
> Currently working on
- community behaviour analysis results
- network flow analysis

Not available on git hub yet
> will be available at the end of the project
> some features are still under publication process
> contact me if you want to access older version:



—uture work
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Thank you for your attention

Learn more on research.ncl.ac.uk/nova/projects/



-valuation x x x

| | | | | |

I I | I I |

[ I [ | [ [ ¢ N L W

: pre\{ious\ o \\k : previous‘l' X \\\ : previous [ Y — )¢ : previous T/ \\k
categorical axgs % cytegorical axgs 5 categorical axgs % categorical axgs X

PN % 1 \:—)I( PN Z PN |—

| | | | | |

first numerical
last categorical axis

axis \
an
LH : |  evaluated 8
I & T~ subset of the
I previough'*"_ : representation
qultegoricaI axlfes LA |
I I ; 7 | data representation
|/ ™ | o ==]| < (differ from on
! ! prototype to another) al¥
S )
categorical numerical an :
variables variables :f.’ffz,z-:'i‘::\
> Task 1. correlation vs no corelation o
> Task 2: correlation uniquely with previous <
variable vs no correlation =
Task 3: full correlation or simple

correlation

VS VS



Task 1 Task 2 Task 3
Resylls - . .

75- 75
75-
* 2 2
(] © ©
& o
5 I_I_I Ly T 50-
» 50- g 2
2 i I
i
—
25- 25-
25-
0- o4
0- ! ! !
! ! ! PSP PAP PAP
pCP PSP PAP Prototypes Prototypes
Prototypes
i 10000 - i T
e s 8000~
. .
o
.
' 9000~ £ X L s
eacClion T
. 6000~
o @ ! o
£ T . ° E e
. E : I " = z
t S 6000~ ° + ° S . 5
I ' I 5 5 5000- =]
I e 8 1 s ? S 4000~
o) Q 5
14 o (] 14
3000~ 25004 ‘ .
[
PCP PSP PAP PSP PAP PAP
Prototypes Prototypes Prototypes
100- -
{0 100
75- -
75+ = ol 75
. . 2 — = —
= L o
k) E S
Subjectlve £ 5 <
o 50- _
v so- g 2 50
L] L} «3 Ei 8
ITTICU o ) s
3 3 3
25- 25
0- 07 0-
: : ' PSP PAP '
PCP PSP PAP PAP

Prototypes Prototypes Prototypes



= Newcastle AY . hilice.
TVS Data Explorer: CAD_Matrix.csv University Mobilise-D

Legend Overview Visible Variables
RS [J% Perform WB {Algo)
u u u _genE Ei % Perform Subjects (&lgo)
— I S ua I 2 a I yeo [ Ranking (per Cohort)
1105 +
T11_DailyActivities ! o
CAD_LMA2 100 ) Subject ID
= i DataSet {Cohort)
80
CAD_HKLee_Ighp2 1S3 04 =3 Possibil |ty to

access all the
variables contained

£

Rel. error

20+ ) Foot Size

mJl

[ walking Aid (0/1)

) ) ' 10 -
Cadence -‘ [ Walking

I walking Aid Type

»

[ Participant

50

™ N S é |JCahort
g [ Sice
Z (1] 1 1 1 l:'-i-ge =
= 2 o 2
Summary & Correlation Plot sl Bland-Altman Plot L Selected Datum
160 J a0 ] Perf W
Metrics Mean i r=07 =u form W
Cadence (RS) 87.21 1504 2 =17.34+080 %= ‘ = of sgreement % Perform Subjects (Al
Cadence (SU) 87.18 140 - _ 60 Ranking (per Cohort):
Abs Err Cadence |7.24 a0 E__ Algorithm:
Rel Err Cadence |B.87 2 o an Subject|
= g 404 .
< 2 | : Datas
= 110 3 |
o RIS  Bland-Atiman Access to
Summary of £ Correlation plot g |-k detail on
: g =0 plot on demand
the displayed on demand Rl eighe
70 E . " - D Weight:
an uo_ =2 Sensor Height: 06.20
£ & Handedness: R
50 e - . 40 Foot Size: 24.70
40 - g nb. 3800 £. 3300 Walking Aid [ o
60 none
T T T T T T iy T T T T T Tl
40 50 60 70 80 90 100 110 120 130 140 50 60 70 80 90 100 10 130 140 150 nens i
& Cadence (R5) Mean of Cadence (RS} and Cadence (SU) e




TVS Data Explorer: CAD_Matrix.csv
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