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PROBLEMS ADDRESSED

Health care problems (biomechanical and biomedical aspects)
Footwear design problems ( hew design technologies)
Footwear product problems (comfort, health welfare and
service to customers)

Footwear components and materials problem (eco-
sustainability and high performing materials)

Footwear manufacture problems (adaptive production

processes and engineering framework)




Sustainable, consumer-centred production of footwear and insoles

MATERIAL TESTING &
DEVELOPMENT

SIMULATION I

BIOMECHANICS

KB-CAD/CAM
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3D CAD system using biomechanical data

Outside Length (Lateral border) To 5" Met Head

Rocker Shoe Design
Parametric bio-mechanical design

Last Rectification Foot Deformation
Modelling and fitting Fitting flat foot to shank Critical measures for
final last last curve insole design
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PORTABLE GAIT LAB
TARGET:

e Portability

e Easy setup

e Easy to use



PORTABLE GAIT LAB
TECHNICAL SPECIFICATIONS

Cameras: 4 Gigabit Ethernet progressive scan CCD cameras
Digital color camera
Resolution 656 * 494 pixel
90 full frames per second

Lens: 4 fix focal lenses f=4.,2, F# 1,6

Lighting: 4 high power LED illumination - 15W each




PORTABLE GAIT LAB
TECHNICAL SPECIFICATIONS

Force plate: Kistler Multi component force plate with
built-in charge amplifier, 600x500 mm

System frame: Composite material based frame with
integrated electronic
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PORTABLE GAIT LAB
TARGET: Portability
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PORTABLE GAIT LAB
TARGET: Easy setup




PORTABLE GAIT LAB
TARGET: Easy touse 1/6

Project software for
synchronous
acquisition of video
and forces &
walking velocity

Predefined sensor
configuration for the

application




PORTABLE GAIT LAB
TARGET: Easy to use 2/6

...........
e ey
.........
T

Easy calibration

e Lens calibration done
at manufacturing

e Extrinsic calibration in
the capture software
e Object: Checkboard



PORTABLE GAIT LAB

TARGET: Easy to use 3/6
eonan .. Easy calibration

e Lens calibration done
at manufacturing

: e Extrinsic calibration in
' the capture software
e Object: Checkboard
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PORTABLE GAIT LAB
TARGET: Easy to use 4/6

SR __ Easy capture

-

.. *® Colour coded markers
- - ~ __are attached to the

Client’s/Patient’s leg

—, Client/Patient walks
over the plate
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PORTABLE GAIT LAB
TARGET: Easy touse 5/6
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Easy analysis

e Automatic marker
detection & recognition

e 3D visualisation




d9-c

EUROPEAN
COMMISSION

PORTABLE GAIT LAB

TARGET: Easy to use 6/6

rceplate_sshoes_calib_040311rec08_marker_positions_interpolated (2]

- Microsoft Excel
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1 |% Biomechanic values measured with a force plate E
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3 % Distance Az0 0,022
4 % Distance A 0,175
5 % Distance & 0,275
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7 % Sensitivity Fx34 7.877
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35 0,02333333 -0,0004838 0,00128415 -0,00077314 0,00169867 0,00109731 0,00140803| 0,00079152 0,00132241 0,00080036 0,00092553 0,00461527 0,00477858 0,00010763{ -0,00003853 0,00005362
37 0,02444443 -0,00050437 0,00140745 -0,00054642 0,00175971 0,00114036 0,00127801] 0,00079152 0,00127904 0,00090208 0,00121328 0,00448893 0,00473689 (0,00008565] -0,00006123 0,00012218
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a3 0,03111111 -0,00046322 0,00128415 -0,00073192 0,00169867 0,00083893 0,00132135 0,00074871 0,00119229 0,00082093 0,00096675 0,00410134 0,00429296 0,00006032} 0,00000679 0,00005517
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PORTABLE GAIT LAB

TARGET: Easy to use 7/6 Automatic read in of

raw data and
calculations.

OUTPUT: Time series

e 3D Kinematics

e 3D components of joint
forces and moments
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PORTABLE GAIT LAB
TARGET: Easy to use 7/6

Local
Coordinate System
Marker 01

Local
Coordinate System
Marker 02

Local
Coordinate System
Marker 03
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PORTABLE GAIT LAB

TARGET: Easy to use 7/6 Automatic read in of
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' raw data and
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OUTPUT: Time series

e 3D Kinematics

e 3D components of joint
forces and moments
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PORTABLE GAIT LAB

TARGET: Easy touse 7/6 Automatic read in of

raw data and
e S calculations.
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The data supplied by MINILAB
can be used for supporting:

Clinical diagnostic
Treatment decisions
Footwear or insole selection

Input for footwear design

J
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Example : ankle dorsi/plantarflexion moment
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USE OF MINILAB DATA: CUSTOM OUTSOLES
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CAD/CAM FOR CUSTOMISED OUTSOLE DESIGN
BASED ON MINILAB PARAMETERS
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