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Clinical Movement Analysis

GAIT ANALYSIS
Keywords: kinematic, kinetic, EMG, rehabilitation, gait

Movement analysis
for clinical applications

Specific parameters Summary parameters
(GGl, GDI, GPS, ...)
Knee flex/ext [deg] Movement Analysis Profile
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. . . . 20, Ext E “% T % *
IRCCS Istituto Auxologico Italiano, Piancavallo (VB) * MRS

IRCCS San Raffaele Pisana, Tosinvest Sanita, Roma
IRCCS Eugenio Medea, Bosisio Parini (LC)
Universita degli Studi di Cagliari

UNINOVE, San Paolo (Brazil)

UFCSPA, Porto Alegre (Brazil)
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alli@polimi.it; veronica.cimolin@polimi.it
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Clinical Movement Analysis

outdoor

Metabolimeter Inertial Sensors
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Clinical Movement Analysis

Several pathologies

Several movements




Clinical Movement Analysis

Biomechanical characterization of patients with Down Syndrome: an energetic, kinematic and
dynamic analysis

Keywords: Down Syndrome, Alzheimer disease, energetic, kinematic, dynamic and posturographic analysis_-’z

Description:
to define a biomechanical characterization of patients with Down Syndrome in terms
of energetic, kinematic and dynamic analysis. This also allow the definition a predictor

AP

for neurological or degenerative disease such as Alzheimer disease
A T
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L] Roma L
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DIPARTIMENTO DI ELETTRONICA
INFORMAZIONE E BIOINGEGNERIA

Contacts: manuela.galli@polimi.it;
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Clinical Movement Analysis

Keywords: Action Observation Therapy; Sleep; Motor learning; postural stability; Manual dexterity

Description:
The aim is to investigate the effects of Action Observation Therapy (AOT) followed by sleep on

1) postural stability in healthy subjects or in older adults. The investigation will be carried out using
functional and instrumental outcome measures. The short-term (at the end of the training) and
the mid-term (1 month after the end of the training) effects will be assessed.

2) manual dexterity in patients with immobilization after hand elective surgery. The investigation
will be carried out using functional, instrumental and neurophysiological integrated outcome
measures. The short-term (at the end of the immobilization period) and the mid-term effects will
be investigated.

IRCCS

HUMANITAS

RESEARCH HOSPITAL

Contacts: manuela.galli@polimi.it; federico.temporiti@polimi.it
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Clinical Movement Analysis

Estimation and validation of gait/other movement patterns and parameters by means of wearable
technology and equipment for ecological assessments (single RGB-D sensor, IMUs, ...), evaluation of
therapeutic interventions (eg. Whole Body Cryostimulation, manual therapy, ... )
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Collaborations: » s
O Istituto Auxologico Italiano -
Q  IENT - CNR Torino @) Euleria ({l BTS Bicengineering &: ﬂﬂﬁﬁh%‘“m
U Universita degli Studi di Brescia
a EUleria, |ta|y G A- "y UNIVERSITA
U Clinica Hildebrand — Centro di riabilitazione Brissago I@ CLINICA HILDEBRAND ’ BF%E'ESSTS&

Centro di riabilitazione Brissago

Keywords: kinematic, wereable, RGB-D sensors, rehabilitation, gait, posture, tele-rehabilitation

Contacts: veronica.cimolin@polimi.it
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Movement Analysis and Musculoskeletal Models

Keywords: dynamic simulation - musculoskeletal modelling - movement analysis - joint biomechanics

DESCRIPTION

Combining movement analysis and computational approaches:

Q for the development and validation of generic and customised musculoskeletal models of
human body

O for further investigating joints biomechanics under physiological and pathological
conditions

Q for evaluating biomechanical effects of different prosthetic implantation techniques

Collaborations

IRCCS Istituto Ortopedico Galeazzi — Istituto Ortopedico Rizzoli (IOR) — Italian Institute of Technology (IIT)
Orthopaedic companies and Rehabilitation centres — Centro Protesi INAIL di Budrio
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Biomedical + Mechanical Engineering

Area 1:
HUMAN RESPONSE to
VIBRATION

Area 2:
BIOMECHANICS in CLINICS

Area 3:
Collaboration with private
companies

Description
Evaluate vibrations exposure
effects on gait, posture and

7

Keywords: whole-body vibrations;
cognitive performance; perturbed
gait; work enviroments.

cognitive abilities for workers.

Description

Assess reaction time and motion
response to visual stimuli in
children with cognitive
impariments.

Keywords: motion analysis;
rehabilitation; reaction time;
cognitive disorder.

Description

ACTUAL PROJECT -> Make the
manufacturing process of
personalized medical devices
automated with artificial
intelligence algorithms.

" 4
Keywords: automated production

process; artificilal intelligence;
medical device.

Contacts: marco.tarabini@polimi.it, manuela.galli@polimi.it; flavia.marrone@polimi.it
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Sport Biomechanics

Keywords: kinematic, kinetic, wearable, sport, athletes

Description:

* To identify the identity card of the athletes and evaluate the predisposition / talent of the youngest

* To optimize strategy and training for the safety and performance of athletes in the real world

* To optimize the equipment according to the athlete and the environment

* To build and feed longitudinal databases that allow to evaluate the cost-effectiveness and safety of the
training strategies and used equipment

Collaborations

The land of measurements

"2 | UNIVERSITA \\ ) S
/) | DEGLISTUDI 4 / BTS Bioengineering

v | DIMILANO

POLITECNICO rﬁﬁ DIPARTIMENTO DI MECCANICA /"13.

ST 4 PhD
POLO TERRITORIALE DI LECCO @ L. 1mecc

Contacts: manuela.galli@polimi.it

-

) POLITECNICO MILANO 1863



Clinical + Sport Biomechanics

Keywords: Running, Rowing, Cerebral Palsy, Hemiplegia.

Lab

POLITECNICO MILANO 1863

Description:
* to assess sports activities in children with hemiplegia.
* to promote though motion analysis the possibility of a "SPORT FOR ALL".

BTS G-WALK
Collaborations

IRCCS

ISTITUTO SCIENTIFICO \\ . U .
= PER LA MEDICINA BTS Bioengineering { -

DELLA RIABILITAZIONE
I IOI @

Officine Ortopediche

EUGENIO MEDEA

POLITECNICO
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Clinical + Sport Biomechanics

MOTION ANALYSIS THROUGH MIXED PERCEPTION

Keywords: motion analysis, gait analysis, wearable devices, rehabilitation, IMU, water rehabilitation, sport climbing, adapted sport

Description: motion analysis outside the motion laboratory, in challenging conditions, combining
sensing modalities and novel data processing, analysis, tools, and examination methods.

‘_@ ACCEPT Gait analysis, motion investigation and biomechanical
modelling underwater for rehabilitation purpose

ACCEPT: adapted sport
climbing as rehabilitation
and evaluation tool for

A0

Contacts: manuela.galli@polimi.it; cecilia.monoli@polimi.it
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Clinical Engineering

Keywords: Healthcare systems, organization models, Quality Management System, Medical technologies, Risk
analysis and management

Description:

Development and management of biomedical technology in
clinical institutes and hospitals, preparation of documents to
support medical equipment and devices, digital
technologies, medical device regulation, care quality and

IFMBE-CED
innovation, management and equipment costs, healthcare 4s !_g’
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Collaborations =
O ASST Spedali Civili di Brescia
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O Dipartimento di Ingegneria Gestionale, Politecnico di Milano e R e
~ Sittemsa Socic Sandaria é:."g‘_? POLITECNICO
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