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Functional reach (FR)

A A B A Definition: the maximal forward reach

s without lifting the heels or bending
the knees (distance between A and E

Developedoy Duncan et all990

Original purpose: risk of falls
assessment (elderly people)

A Other applications: assessment of tht
psychomotor development of
children, postural and motor
coordination of athletesetc.

o o

Strategies of FRankle(1),hip (2)and mixed .. _9

A Hip strategy leads to longer reach (adults) ""-.__'

A The elderly prefer hip strategy ...a

? Preferred strategies by children i '*
1 2 _F

? Influence of tighter support area
? Influenceof sensory conflict

Liao and Lin, 2008



Aim of the study

The Introduction of an affordablend robustmethod of
two dimensional motion analysis for movements
performed in one plane

Objectives

1.
2.
3.

Testing a camera for video capture of motion
Design, construction and testing of passive markers

Testing open source software for video editing,
automatic object tracking and motion analysis

. Writing problemoriented MatLabsoftwarefor data

pre-processing and analysis



Materials and methods

Pedobarographiglatform
Tekscarn(Provided with
Researclboftware& Sway
AnalysidModule Matscar)
(Recording time 30 $irequency
30fps)

CameraCanonPowerShotSX 230 HS
(Recording time 30; $requency24 fps)



Markers

A Passive, intensive colors, different
from the light grey background;

A Flat circlesspheres(Spheres work
better);

® . Greater tubercle of théaumerus

A Materials cardboard rubber, o —
different types of synthetic plastic COG "™ > .
(polystyrene celluloid, double projection 5aS€0 the proximal5th
’ inthe finger phalange

density foam, etc.)
A Diameter (mm) 1.2; 20; 25; 30; 38;
40; 45; (The last 3 sizes work best)
A Skin safe double
sided adhesive &m
tape for body
5 o8

and clothing DO s a%
| .o‘ Q? %

sagittal

ol _ Superior anterior iliac spine

Greatertrochanter of the femul

Lateralepicondyle of thedemur

Lateral calcaneus of the fibula

Distal end of the fifth metatarsal bone



Video capture

A Frame size1920x 1080px
A Aspect ratio 16:9 =
A Frequency: 24 fps |

A Distance from the working
plane 3m

A Lens distortionlessthan 10%
(see photq

A Planar pole calibratiohy
previously measured inter
marker distance

A Distance measurement error |
less thar2 mm (1 px=1.87 mm) |-




Movement of the markers during FR
(KinoveaD.8.15)
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Evaluated measures

Kinematic measures:

A Length of functional reach (FR)

A Markers displacement

A Linear velocities of markers

A Projections of anatomical angl@sip and anklgin the sagittal plane

A Momentary angular velocities and their mean values in two particula
movement phases: when the subject goes forward (FR) and backwa
(returning after the reaching task)

Kinetic measures:
A COP sway path
A COP linear velocity

A Momentary COP velocitiesd their mean values itwo particular
movement phasessgeabove)



Recordand data processing

Video record preprocessing; video-trimming by soundfor better
synchronizatiorbetween the video and platform recordings

A SolveigMMVideo Splittei3.6.1301.9

Opensource software forautomatic object tracking and motion
analysis

A Viana.NE®B.5
A Kinovea).8.15

Problemoriented softwarefor data preprocessing an@nalysis
(MatLab7.13):

A Filteringkinematic data3.4Hz running meank=7 points

A Continuous calculationf paths angles betweer2 vectors
momentary linealand angular velocities artieir mean values in
particularmovement phases



Comparison of the two programs for motion analysis

Kinovea

Viana.NET

A Obiject recognition andutomatic tracking by color

Markerlessobject recognition and A
automatic tracking

No limit of number of objects for A
tracking but closely placed markers
can not be tracked simultaneously A

Calculates either path or velocity of
the object tracked

Pretentions fomarkerlessobject
recognition and automatitracking

Simultaneous automatic tracking of
no more than 3 objects

Reducing the area for tracking and
analysis is possible

A Possibility to set beginning and end times of the analysis

A
Every object is a center of a new
coordinate system A

A

Calculates movement paths, linear
velocities and accelerations

Graphically displays results. Further
mathematical processing is possible

All objects are in 1 coordinate systen

A Manual measurement of distances and angles is possible
A Data export in different file formats is possible



tion. and automatic tracking - V_i_a_n_a_._N_EI

Home Analysis Video Datagrid Chart Options
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Object

Color detection

Found Blobs

Detected Positions

1px=1.8736 mm
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Ready | C:\Users\Kate\Desktop\biophys\MVI_9570.MOV

object found




Results

Hand horizontal movement & FR Hand vertical movement

Marker path Marker path
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Hip angle Ankle angle

Angular change Angular change



