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1 DEVICEFUNCTIONS ANOMAJORFEATURES

OptoGaitis an innovative system for movement analysis and functional assessment of patients with
normal or pathological conditions. The system is equipped with optical sensors working at a
frequency of 1000 Hz and having an accuracy of 1 cm, detecting the melgpace and time
parameters for gait, running or other test types. The objective measurement of such data, combined
with an integrated video acquisition, allows to monitor a patient's condition on a constant basis,
detecting problem areas, assessing meubal inefficiencies and rapidly verifying the existence of
asymmetries between the two legs. The software platform allows to easily store all tests carried
out and recall them instantly, if necessary. This allows to develop a customized patient retovery.
is furthermore possible to compare very quickly and easily data of tests carried out at different
times, in order to assess the validity and the efficiency of the methodology applied.

OptoGaitis a system for optical detection made of a transmitting and a receiving bar (henceforth
called TX and RX)." Each one contains 96 LEDs communicating on an infrared (890 nm) frequency
with the same number of LEDs on the opposite bar. Once positioned dlotner on the treadmill,

the system detects the interruptions of the communication between the bataused by the
patient's movement and calculates the duration and position. During the execution of a running,

gait or series of jumps testhé contact and flight timescan be measured with an accuracy of 1
thousandth of a second and thmosition of the interrupted LEDwvith a space resolution of 1.041

cm. Starting from these base data, the dedicated software measures Himeah series of crucial

data for the movement analysi©ptoGaitacquires numerical parameters in regahe for gait,

running and jump tests, allowing to view them immediately.

AAdditional devices such as webcams, IMU systems (Gyko), autgmatic
patient recognition systems (WittyRFID), chronometers and photocells

(WittyTimer and WittyGate), heart rate monitoi2) boosted barstc. are
mentioned within the scope of this User's Manual, lbese are NOT
medical devicesand are therefore to be considered compatible devices
that can optionally be connected to the OptoGait Medical Device to
provide additional functionality while not falling within the scope of [EU
Medical Device Regulation 2017/745.
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Intended use

OptoGaitis a support system for movement analysis and functional assessment of patients with
normal or pathological conditions

The system is used in the following specific areas:

1 Objective assessment of space and time parameters intended as indicators of the patient's
general physical condition

1 Quickly identifying deficiencies, postural problems and asymmetries on the basis of data and
videos

1 Developing and applying therapeutiehabilitation applications, rehab approaches and
orthopedic solutions on the basis of precise data

1 Prevention - thanks to immediate assessment of numerical valuef relapses,
complications and involutions of the pathological or pastident condition due to wrong
evaluations or diagnosis

Periodically verifying the results and the efficacy of treatment

Comparing postand preaccident values if available

Verifying, in a dynamical situation, the efficacy of arch supports, insoles or functional tapes
Comparing different shoes and their effect on the patient's gait

= =4 =4 A

OptoGaitAa AYUSYRSR FT2NJ ff Of AyAOl NREfS&d OR2(
NEKFOAfAGEFEGABS O2dzZNAS Ol y NBO2NR |yR O2 YLJ NB

Patients who can us®ptoGait are individuals who are in normal (healthy) or pathological
conditions, whether adult or pediatric, who are able to ambulate and who are expected to undergo
a movement analysis assessment and functional assessment.

If you need assistance, please refer to the information and contact details on the last page of this
manual.

Contraindications

1 There are no known contraindications for using tptoGaitdevice for patients
recommended to use the product
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KIT CONFIGURATION

OptoGaitis always sold in a KIT configuration comprising at least:
1 1 bar with interface RX

1 1 bar with interface TX

1 (Optional for linear multipleneter systems): n additional RX bars

1 (Optional for linear multipleneter systems): n additional TX bars

1 USB cable for PC connection, 5 m

1 Single Meter: 1 power supply certified for medical USRIWO DB0 (FW 7405M/24)}
connection cable for second bar

1 Linear Systems: 2 power supplies certified for medical use for recharging and current supply

1 2 professional webcams

1 2 USB cable extension cords, 5 m

1 2 webcam tripods

1 Singlemeter bag or trolley for 20-5-meter systems

T Quick installation guide (hard copy)

1 USB stick containing software and user guide

Kits usually sold are:
SingleMeter Kit

SingleMeter Kit predisposed for the
addition ofmore meters

Additional Meter Kit
5-Meter Kit
10-Meter Kit

List ofOptional Accessories
1 Webcam
1 Tripod
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1.1 SNGLEMETER

In this configuratiorOptoGaitallows already to carry out various test types:
1.1.1 UMPTEST

A series of exercises (squat jump, counter movement jump, drop jump, continuous jumps, jumps on
one leg, etc.) and protocols ('Drift' for dynamic stability, '5 Dot Drill' for reactivity and endurance,
'Single Leg Three Hops' to verify the bending capacitystability of the knee) are preonfigured.

At the same time, the user can easily create customized tests or protocols.

1.1.2 TAPPINGF REQUENCY EST

This type of test is ideal for exercises where separate results are required for the left and right foot
(e.g. tapping/frequency test, side movememtalking on the spot, etc.)

1.1.3 REACTIONTEST

This test detects the time between one optical/acoustic impulse and the patient's movement. It can
be used to measure simple reactions or more complex movements.
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1.2 SNGLEMETER ONTREADMILL

1.2.1 GAIT ANALYSISRUNANALYSIS

Positioned on the side bars of a treadmill, OptoGait becomes a real portable lab for small spaces
and with reduced costs. The system is compatible with the wide majority of treadmills and no
synchronization is necessary to start and carry out a test.
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1.3 THEMODULARSYSTEM

In this configuration, OptoGait allows to carry out:
1.3.1 GAIT TEST

Gait tests can consist of simple exercises (moving from A to B), but also of more complex ones, such
as 'roundtrip’ or walking backwards. They can be more complex, if needed, adding obstacles (e.g.
plastic cones) or actions to be carried out between theowss gait phases (sitting down and getting

up before coming back, for example) or simultaneously.

1.3.2 RUNNINGTEST

Running tests, just like gait tests, can be carried out either starting from a stand or running, to
analysethe various phases, how the incremental weariness acts on the patient at each round
installing the system on a track, measuring the time of a change of direction and the following
F OOSt SN GA2YZ YR a2 2yX

Thanks to the practical and innovative assembling system using caps, the modular system is
assembled in a few minutes and does not require cables to connect the bars or further net adapters.
The length goes from a minimum of 2 meters to a maximum of nmwaa L0 meters.
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1.4 THE TWO-DIMENSIONALSYSTEM OPTOGAIT 2D

Starting from version 1.7 of the OptoGait software it is possible to use a particular bar configuration
for obtaining a twedimensional measurement area. To the classic bars (which we will call X) more
bars (Y) can be added to form a rectangle, where mé@rination can be gathered for the gait tests:

1 Step width distance between the middle support point of each foot

1 Walking Basedistance between the innermost foot support points (fuperposed steps
this value can be negative)

1 Walking Points middle points between the two support feet; their connection defines the
gait progressl(ine of Progression conventionally it is expressed in positive values if there
is a deviatiortowards left and negative with a rightward deviation

1 Walking Point Gapprogressive variation of the current walking point with respect to the
previous one

"w » "
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The regular OptoGait bars have a maximum transmission/reception distance of 6 meters; with this
hardware you can use at the most 5 meters of 'X' bars and approx. 50 cm of room with the 'Y" bars.

L.

n 7 7 . 7 7 RX ba{s

( TT

{ 1T

{ T
0

sreqxy

sreq XL [eWIoN

d

TXbars

- MAX6 mt. (eg. 5mt bars+0,5mt x 2) »

The regular closing Y TX bar is usually a bar WITHOUT interface drum. Updating the firmware of the
TX bar with drum (already included with all articles havisgraal number higher than 0025his

last hardware type can also be used. Therefore withragber modular system (Kit EOGAO051) it is

for example possible to use the complete hardware buildingnaeder-long linear gait system. For

serial numbers lower than 00250 it is possible to ship bar to Microgate or a distributor and
receive a free updatéshipping costs for sending and receiving are excluded). It is also possible to
buy one or more additional single TX bars.

\ﬂ i RX bg'rs ]—> X

@

'2 g Ry .' .. ...
H o9 ow en*m |
i H 7 ? ab; ’

TXbars

A

4 mt bars (Kit 5mt)

\

¥ MICROGATE
BOLZANO BOZEN - [TALY C E E QcC
SN: ©00250) Lion PASSED

Input: 12-24 VDC === Q00
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The maximum length of the 2D course can be increased U tmeterspurchasing one or more
special Y TX bars call@D‘Boosted. This kind of bar is equipped with stronger transmission LEDs
compared to the others and has a fragtuminiumcover instead of the transparent lenses, in order

to direct the narrow infrared LED beam. To help the Y bar alignment at great distances (especially
with not perfectly smooth ground), the 2Boosted bar is equipped with mechanical trimming
devices for aplying micrometrc elevation and inclination changes.

m RXbars

)

g - - - S

| . S :
\\\\ o TXbars e /

- MAX13 mt. (eg. 11mt bars+ 1mt x 2) »

eD BOOSTED
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The bars situated on the perpendicular sides are connected using a vaeagté cable (usually
1.5/2 m); this allows to distance the actual measurement area (the rectangle formed by the regular
bars and highlighted igreyin the following picture) of the Y bars; this area allows the patient to
leave the test area without having to jump over the bars more frequently- turn around by 180°

and go back. In fact, the software allows to carry out an undefined number offbetbkcourses
recording a suftient number of steps also in case of linear systems of only a few meters.

i

RXbars

L
5
L3

J

p

sreq XL [peisoog]
)

f 3
¢l

.'..-

Co

f")

TXbars

For those requiring fixed installations (which are adsstheticallyappealing), a corner cover is

available (without LEDs, only for protection) to cover cables running on the ground (see first
picture).
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1.5 THEGYKOINERTIAL SYSTEM

Deé12 A& aAONR3IFIGSQa La! aeadsSyeo 2KSy dzaSR Ay 02yc
the latter for the various movements analysed (marching on the spot, gait, running, jumping, specific
movements) is automatically supplementdy measurements from the inertial system. This provides
objective realtime information on coordination, torso movements while marching on the spot and

gait, eccentric and concentric phases while jumping, and impact accelerations while running.

Gyko contains components that can accurately and repeatably measure accelerations, angular
speeds and magnetic fields in three dimensions.

w 05 | OOStSNRYSUSNE (2 YSIFadaNBE GKS fAYySIHEN
w 05 I&NRAaAO2LISsE G2 YSIF&aAdzZNBE GKS | y3dz I N aLlsS
w 05 YIFAYySG2YSGUSNE G2 YSIF&adz2NBE GKS YIF3IySiAao

Gyko is able to provide the measured data up to 1000 times per second, ensuring a very fine time
resolution. The data is transmitted to the PC via the Bluetooth connection.

Gyko can also be used alone to assess joint flexibility (gmigk, stability and balance, and power
development with loads (concentric phase) both qualitatively and qualitatively. For details, refer to
http://gyko.it/en
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1.5.1 GYKO TO ANALYZE WALKINGRUNNING AND MARCHING IN PLACE

Gait analysis applied to walking and running is one of the methods most used by athletes to establish
possible pathologies in the nervous and/or musculoskeletal system. Marching on the spot is used in
particular cases in which, for example, walking oneadmill is too complex. With OptoGait, the
space and time parameters of these movements can be estimated by isolating the individual phases
of the step to accurately describe the behaviour of the lower body. When placed on the subscapular
area using a spé& harness with convenient fixing, the Gyko can complement the information
measured on the ground with the kinematics of the torso in a synchronised way (step by step) to
provide accurate information about the stability and coordination of the upper bdt. height at

which the Gyko device is placed will be defined at the start of the measurement, and once the initial
static position is acquired, the Gyko position and motion data will be constantly displayed and
objectified. Moreover, additional informain on the subject's average dynamic posture will be
provided.

For details of the various columns, see chafi.3.1

Regarding running analysis, the data from Gyko is processed by advanced algorithms to quantify the
most important characteristics of thenpact accelerationspeak impact, active peak, vertical load
and speed.
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1.5.1.1 DYNAMICSTABILITY

In addition to graphics for Step, Stride, flight/contact times, etc. v@tfko there is another one
called Dynamic Stability that can be activated from the legend on the left.

The graphic ian ellipsewhose size represents:

1 how far the trunk rotates along the AnterePosterior (AP) and Medibateral (ML)
directions; the larger the area of the ellipse the more the trunk rotates.

1 in which direction the movement is prevalentf the ellipse is stretched towards AP or ML
the movement of the trunk is prevalent in that direction.

—-t= .78

0
\

5,00 00

500 @ W

iz}
=
=

The two horizontal and vertical bars below and to the right of the ellipse represent respectively the
offset of the ML/AP movement. The green/orange/red colour depends on the Bad and Warning
thresholds set in the Configuration panel (Area Threshold afteetgolours of the ellipse and the
shades above for the gauges)

Set the Mode to "Dynamic Stability”, the number of data on which to calculate the averages and the
two pairs of thresholds (the first pair for the two gauges and the second pair for the ellipse).

Mode Dynamic Stability -
Data window 3 DATA -
Warning threshold [cm] 50 -
Bad threshold [cm] 15,0 -
Area warning threshold [cm* | 0,5 -
Area bad threshold [cm?#] 1,5 -

Before performing the test, the height ¢fie Gyko device from the ground must be defined and
entered. This height is taken by measuring from the ground to the GYKO on button (under the
button to be exact).
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In addition to spatial data, the report also shows the Tilt and Obliquity (in degrees)

Area of maotion

Left - right movements Tilt angle Obliguity angle

Front-back movernents

and the vertical acceleration (in g) during the step cycle measured by GYKO.
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Y% Gait cycle

1.5.1.2 IMPACT INFORMATION

The inertial system synchronised with the space and time data collected by OptoGait provides a set
of interesting parameters related to the vertical impact to which the athlete or patient is subjected.
These parameters are normally obtained by force plaitf® and therefore expressed in ground

force (GRF). Clearly, what GYKO measures are the accelerations at the point where it is located, and
not the ground forces. Personal strategies implemented at different joint levels (ankle, hip, knee)
lead to an indiret correspondence.

The running report shows the impact curve for the left and right limbs, detailed with several
parameters of certain interest. This curve usually has two peaks: an initial peak and an active peak.
The accelerations measured by GYKO and shown in the impaet are expressed ig (gravity
acceleration).
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Max Impact (g)maximum peak during the contact phase. It is expressedgnavity acceleration)
Mean Impact (g)mean impact during the contact phase expressed (gravity acceleration)

Peak Impact (g)a highfrequency peak that usually occurs abow39 ms after contact with the
ground, and often corresponds to the maximum peak.

Active Impact (g)a lowfrequency peak that usually occurs in the middle of the contact phase.

Time to Impact Peak (mshhe time between the initial contact and the impact peak. It is expressed
in milliseconds.

Time to Active Peak (ms)he time between the initial contact and the active peak. It is expressed
in milliseconds.

Vertical load (g/s)a numerical representation of the curve slope up to the Peak Impact. A steeper
slope means a faster collision.

For a more detailed description of these parameters, how to interpret them and some scientific
references related to them, refer to the Running Instruction2(th 1)
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1.5.2 GYKO FOR JUMP ANALYSIS

Field tests and in particular analysis of vertical jumps is the methodology historically used to assess
the muscle strength of the lower limbs. Over the years, Microgate's optoelectronic system has
become one of the gold standards for objectifying the nahiaracteristics of a jump, such as flight

time and contact time. The special features of this technology mean the system can provide a more
detailed analysis and provide spatial data for the gesture performed (displacement during ground
contact). In thisase, Gyko is placed near the centre of mass using a special belt. The OptoGait data
is thus automatically enhanced with important information related to the eccentric (load) and
concentric (thrust) phases of the gesture. It is therefore possible to amiyrand repeatably
guantify some characteristics of the jump, and specifically:

w 900SYGNRO YR O2yOSYiNRO RdzN} GA2y&a YR ¢
w C2NDSs aLISSR FYR Yl EAYdzY L2éSN®
w wliS 2F F2NOS RS@PSt2LIYSyd yR fFyRAY3I NI

There are some protocols that require specific jumps in order to optimally integrate data from the
two systems in order to analyse some characteristics susta@disation capacity or "agility” simply
and completely.

For details of the parameters, see ch&pl.2.1
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1.5.3 GYKO FOR POSTURE ANALYSIS

Posture analysis (or sway test) is used to assess stability by analysing a subject's control capabilities
and strategies. To understand its meaning, it is necessary to consider that maintaining an upright
position, even under rest conditions, implies cownibus postural adjustments of the body segments
(head, torso and limbs) relative to the vertical. In fact, the term sway means the oscillating
movement that the body performs in order to maintain balance.

Working as a reverse pendulum, Gyko evaluates the sway accelerations, distances and speeds at the
point where it is located. In the most classic SWAY test, Gyko is placed at the pelvis level,
reproducing the theoretical centre of mass (CoM) to providertiast classic parameters:

w [Sy3idK FyR IINBI 2F GKS 02y @SE Kdz f

w az2PSYSyid &aLISSRa

w {sle& FTNBI|jdzSyOASa

Ly GKA&a OFaSz GKS INILIK A& NBLNBaAaSYydSR gAGK |
dot indicates the position at the end of the test) over the ellipses already seen inlchdpl To

the right there are two histograms, one for the antgposterior displacements and the other for

the mediatlateral displacements, with time along the horizontal axis and displacement in mm on
the vertical axis.
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The test can be done with a custom "Static Test" ($ett7) or with the default Body Sway protocol
(Sect6.8) For all the details shown in the Summary Data please see5SEGt.

Summary Data

Arealmm?®] 1892,831
Convex Hull Area[mm?] 1364,135
Length[mm] 467,608
Length AP[mm] 329,694
Length ML[mm] 246,252
Mean Distance[mm] 12,963
Mean Distance AP[mm] 8,734
Mean Distance ML[mm] 7,320
RMS Distance[mm] 14,376
RMS Distance AP[mm] 11,140
RMS Distance ML[mm] 9,087
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1.6 ENVIRONMENTALCONDITIONS ANDDISCLAIMERS

A The system is intended for indoor use only, such as in healthcare facilities, clinics, gyms,
etc., where it is necessary to carry out the movement analysis and/or functional assessment for
which it is intended. Keep away from liquids and Higigjuency sugical devices that could get into

the device and jeopardize its operation.

A As of the manufacturer's specifications only the intended use is allowed.

The estimated product life cycle is of 20 years.

A Positioning of the bars on the ground

To avoid interferences between the patient and the bars, we advise a distance of at least one meter
between the bars and we advise to pay attentiontbat N& R2y Qi KAYRSNJ 6§ KS 3|
must not exceed 6 meters.

...o.
.o...
=0 w =
g g
B 0o, =
‘....
.o... ....o

MIN 1 mt (suggested)
MAX6 mt.

\
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A Positioning of the bars on the treadmill

The bars must be positioned at the sides of the treadmill so that the minimal safety distance planned
by the producer is obeyed. We recommend fixing "L" stirrups outside the chassis.

When mounting the bars on the treadmill ensure that vibrations caused by walking/running do not
move or make the bars fall down or onto the mobile area.
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A_Positioning of the bars on other devices including a treadmill

Using OptoGait near or stacked (on top or below) other devices could cause unexpected operation
of the devices. If this type of use is necessary, e.g. for use in conjunction with a treadmill, it is
recommended, for precautionary reasons, for the healthecprofessional to keep a check on the
devices in order to verify that they are functioning correctly.
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2 SOFTWARE

The interface with which the OptoGait system is managed is divided into three main sections:
tFGASYydaQ tSNa2yIlt 514G ¢Sada FyR wSadzZ Gdao
2.1 INSTALLATION

Start the OptoGait.exe. setup program in the usual way for Windows.

In the first installation window the user is asked where to save the files for the installation of
OptoGait. We advise you to leave the directory unchanged and to click on <Next> to continue.

Location to Save Files
Where would you like to save your files?

Please enter the folder where you want these files saved. If the folder does not
exist, it will be created for you. To continue, dick Mext.

Save files in folder:
| C:Wsers\SANDRO ~1,BZMiAppDataLocal\Temp \OptoGait

Change...

| MNext = | Cancel

Figurel ¢ Installation wizard

In the first installation program window click on <Next>.

= S|
=5

The installer will guide you through the steps required to install OptoGait on your
computer.

# optogait

WARNING: This computer prograrm is protected by copeyright lawr and
international treaties. Unauthorized duplication or distribution of this program, or
any portion of it, may resultin severe civil or criminal penalties, and will be
prosecuted to the maximum extent possible under the law.

Figure2 ¢ Installation- welcome.

In the next window you can insert a folder where the software will be installed.
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7

LT &2dz gyl SOSNEB2YyS gAGK | 00Saa (2 GKS O2 YLz
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! optoGait - G=HEE X

OPFTOGIT

The installerwill install OptaGait to the following folder.

Taoinstall in this folder, click "Mext". Toinstall to a different folder, enter it below
or click "Browse".

Eolder:
|C:\,Program Files (x86)\Microgate’, Opto Gait), Browse...
Install OptoGatt for yourself, or for anyone who uses this computer:
@ Everyone
) Justme
l Cancel l [ < Back l [ [ext > ]

Figure3 ¢ Installation¢ data insertion.
The next window offers to launch software installation. If all the data is correct,orlieilext>.

14 optoGait T . =N

OPTOGEIT

The installer is ready to install OptoGait on your computer.

Click "Mext" to start the installation.

’ Cancel H < Back ][ MMexdt > ]

Figure4 ¢ Installation¢ confirm installation B

The setup program will install the product on the PC, showing state of progress.

Versionl.14.1 ¢ 26/05/2025 Page29 of 257



¢ MICROGATE OPTOGEIT

During installation the OptoGait and Logitech webcam drivers will also be installed.

If for any reason this does not happen, please install the drivers separately. These are available on
the Microgate USB key supplied with the hardware or onwhew.OptoGaitcom website in the
support section.

Installazione guidata driver di periferica

Installazione guidata driver di
periferica
Questa procedura guidata consente diinstallare i driver

software richiesti per il funzionamento di alcune periferiche del
computer.

Per continuare, scegliere Avanti

[ Avanti > I [ Annulla ]

Figure5 ¢ Driver Installation

Press <Next> to install the drivers and then <Finish> to complete installation.

Installazione guidata driver di periferica

Completamento Installazione guidata
driver di periferica

Installazione driver completata.

E ora possibile collegare la periferica al computer. Se disponibili,
leggere le istruzioni della periferica prima di collegarla

MNome driver Stato

v Logitech (FilterServi.. Pronto all'uso
v Logitech (lvpopflf) M... Pronto all'uso
v Logitech (LVUVC) L. Pronto all'uso

[ Fine I [ Annulla

Figure6 ¢ End ofdriver installation
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OptaGait has been successfully installed.

Click "Close" to exit

Flease use Windows Update to check for any critical updates to the NET
Framewark.

Cancel < Back

Figure7 ¢ Installation¢ completed.

By clicking on <Close> you exit the installation procedure.

During the entire installation procedure, it is possible to return to the previous window by clicking

on <Back>.

Alt is recommended to install OptoGait on a PC with domain credentials or that it is prot

by theinitial login passwordif the PC is made available as a standalone computer in a workgr

Access is therefore to be limited to only authorized personnel according to the access policie
user structure and through appropriate security systems such as firewalls,rastsoftware and

backup systems in order to preserve the integrity of the data (see chdpte3.§

ected

oup).

5 of the
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2.2 DESCRIPTION

The welcome screen of the OptoGait software shows a horizontal bar with the most important menu
items and an area with News and Events, which are automatically updated from the web site
www.OptoGaitcom in the appropriate language. In case of missing Internet connection, the
information will not be downloaded; it is also possible to deactivate the Internet connection with a
configuration parameter (see cha#.4.1.9. Click on a news title or an event to open the complete
description in a browser window.

DPTD@HUT

RESULTS : S

| News ‘\ Events [

New software version 1.2

16072010

The new 1.2 software version with many new features
is available.

Case Study about Optojump.Com portal
14012010

Kentico, a famous Software House in the CMS branch,
publish a case study about our portal optojump.com

New Photogallery and Videogallery
12102008
Two new photo-amp; videogallery are online

Case Studies and Test Tipologies

21082009

Some interestingcase studies of several sports and
les of test tipologies are published

User Manual
17:0772008
English User Manual now available

Microgate Systems at Li Ning's CBDC

4th edition =
22042009

Optojump Next was used for evaluating professional

youth players come from clubs in CBA(chinese basketball /

association) during one of the greatest b-ball training
camp in China.

igure8 ¢ First page
The interface with which the OptoGait system is managed is divided into three main sections:
Patients, Tests and Results.

2.3 PATIENTS

This is the section where the patients' profiles are created and stored. A profile can contain all sorts
of information: personal data, notes, patient photo, etc. Each patient can be added toranere

groups or subgroups. Therefore the Athletes' Personal Data can be fully customized and adapted to
the user's requirements, and imported and/or exported from/to other programs or formats (xml,
Excel, etc.).
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2.4 TEST

¢CKA& aSOUGAZ2Y A acenir&ISis avcesbed golddidSerad cynBgNdd Sew tests (jump,
reaction, running, etc.) and to perform tests by choosing from thedafned tests or those created

by the user. It is furthermore possible to group several tests (protocols), if this is useful fo
measuring particular capacities or conditions (some protocols are alreadgonfegured, e.g. for
measuring reactivity and dynamic stability).
During the test, the user receives three kinds of feedback in-ties: numerical, graphical and
video (from one or two webcams). If the starting foot has been previously selected, the results are
calculated assigning the values to the left or right leg. Once confirmed the test, all three types of
data are stored and aravailable for immediate editing or further use in future. The user can also
temporarily hide certain unnecessary information (e.g., if the video is of importance for the user,
the images can be viewed fidtreen).

2.5 RESULTS ANDVIDEOANALYSIS

The tests carried out previously can be recalled at any moment accessing the Results area. Selecting
a test and clicking on 'View', (numerical or graphical) data can be compared with the images. The
video is of great help to the user to detect immediatpbystural or motor problems, and, more in
general, to carry out a qualitative analysis. In fact, thanks to the 'video memory', possible anomalies
of the numerical data can be easily identified and motivated.
The video images are synchronized with the dafhis allows to verify with accuracy what has
happened at the time of acquisition of a certain value (e.g. if a contact time is extremely long, it is
possible to look for the cause viewing the images of the instant, when the value has been recorded).
Synchonization is carried out automatically by the software; no user action is necessary. The video
reproduction speed can be reduced down to a stillimage, to view the video ftaAaframe. A video
analysis utility is also provided, with traditional tools suah lines, arches, circles, text, ruler,
goniometer to measure angles and other.

In the Results section two or more tests can be compared ('Compare' option) using the video as well
as the data, having all necessary information at disposition. This allows to quickly and intuitively
carry out an analysis of quantitative and qualitativifedences between tests carried out at a
different time (pre/post- rehab, for example) or between different patients (healthy and rehab).

If more than two tests are to be aapared, the 'History' function must be used, which allows to
select an infinite number of tests to verify the parameters (indicated when a patient's progress must
be measured constantly carrying out numerous tests).

All data, numerical and graphical, can be printed or exported to the most common formats).
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2.6 REPORT

After having carried out and saved a test, two reports are immediately available:

Gait/Run Report, specific report for gait or running tests, with average values, standard deviation
and variability coefficient of all typical parameters (*) for the left and right leg. Furthermore, any
possible asymmetries and imbalances between the legs can be spoitsthntly.

The same report type is available when selecting two tests, allowing for a quick comparison thanks
to a graphically intuitive and clear interface.
Gait/Run reports show also if the patient's parameters are within the normal range of values.

Extended Report, contains all numerical and graphical data, stored step by step during the test.
In both report types it is possible to add screenshots taken with the video utility available in the

View' option, as well as in the ‘Compare' option.

The Software is currently available in 7 languages (ltalian, English, German, French, Spanish,
Japanese and Chinese), with translation in progress for others.

2.6.1 INSTRUCTIONS ON READING THE REPORT

For each kind of test performed (Sway, Marching on the Spot, Walking, Running, Jumping), there is
a guideline on how to read the various reports. In addition to a general introduction, it provides a
first level of support to go into the topics related toomement analysis in greater detail; in fact, it
contains interesting bibliographical references and points of open discussion.

This part of the report is available just by activating the corresponding flag in the print view (4.3.1.8).

pat |0 Apptca_ smpa_3Esport
Dati (®) visibile () Mascondi [ [y DATI
Dati Test () visibile @ Nascondi | [ TEMPOVOLO
— ] [ TEMPO CONTATTO
Dettagli Test Visibile Nascondi | | D CADENCE [PASSI/MIN]
Pagina () RunData (@) Run Report | i [y ACCELERAZIONI DELL'IMPATTO
Pagina Info @ Visibile O Nascondi | D PARAMETRI TEMPORALL - TEMP
----- [ PARAMETRI TEMPORALI - SOTT!
----- [ PARAMETRI SPAZIALL
----- [ ELEVAZIONE, ALPHA E STIFFNE:
----- [y vELOCITA
_ ----- [ IMPATTO DURANTE IL TEMPO D
----- [ PARAMETRI DI POSTURA DINAM
o
L

This part of the report was intended to be a potential communication channel with patients who
are particularly interested in the topic.
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2.7 MARKING

OptoGaitas a system supporting movement analysis and functional assessment of an individual
under normal or pathological conditions is a class | Medical Device that complies with the European
Regulation on Medical Devices 2017/745, as certified by the markitigegoroduct and below.

wl 2,05r0% C€ X

BOLZANO BOZEN - ITALY

OPTOGAIT . oLl
[SN] 001462
K_OGA011 .

Input: 24VDC === 800mA
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3 OPTOGAIT DRIVER ANDHARDWAREINSTALLATION

A CAUTION: Changes to the device are not allowed

3.1 DRIVERINSTALLATION

For correct functioning of the program, the respective drivers for the OptoGait hardware and the
webcam must be installed.

The OptoGait software installation file already contains the required drivers.

With regard to the Vista operating system it has been found that if the installation program is not
NHzy & W' RYAYAAOGNI G2NRS GKS RNAGSNEB NB y20 A
These are available on the Microgate USB key segbplith the hardware or on the site
www.OptoGaitcomin the 'Support' section.

To verify that the drivers have been installed, connect the two devices (OptoGait hardware and
webcam). If installation has not taken place, the operating system will signal an error. If this occurs,
disconnect the hardware, reinstall the drivers and rewect the hardware.

3.2 OPTOGAIT HARDWAREINSTALLATION

Attention must be paid when installing the OptoGait bars, particularly when inserting the caps for
connecting the bars.

A distinction must be made between the Tx and Rx bars and additionally between bars with interface
(silver drum at start of bar) and without interface. Only the interfaces have an OFF switch.

Jack sockets for external events

9 Normally closed (blue)
1 Normally open (green)
I Grounding (black)

Figure9 - Interface "drm"
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Below is the stefoy-step procedure for bar installation:

Switch off the OptoGait device

Place the two OptoGait Rx and Tx bars facing each other at a minimum distance of one
meter (maximum 6 meters)

s < =

".,/ maK 6 m. \ '

Figurel0¢ Maximum distance

If a number of bars connectddgether are used, pay attention to the insertion of the caps
(see figures below). Check that the caps are firmly inserted. If insertion is incorrect, the
software may not function correctly.

Figurell Figurel2 Figurel3 Figurel4
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Tomount the connection cap, insert the cap in the dedicated slots and apply light pressure on both
sides until it has been completely inserted (make sure it is parallel with the two bars; the two
connectors should slot in simultaneously).

The cap can only be inserted one waynd. Ifyou find that the cap will not go in, turn it 180°.

DO NOTorce the cap if insertion is difficulrou run the risk of bending the connection pins.

Figurel5 ¢ Cap mounting Figurel6 ¢ Inserting with light pressure

Toremovethe cap, grip the two side tabs and pull upwards symmetrically. Alternatively, you can
firmly hold one of the 2 bars down and carefully lift the other until the cap comes off.

Figurel?7 ¢ Cap removal Figurel8 ¢ Alternative method for removing the cap

A Do not touch simultaneously the additional bars connectors (or the bars) and the patient
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Connect the USB cable from interface Rx to the computer USB port. The USB port on the

mbo'tI’ .
v

computer ismarked with the sy

Figurel9- PC connection
If more than three OptoGait meters are used (three Tx barstlree Rxbars), we
recommend you use the adaptor.
Switch on the OptoGait device
Check that the bars areorrectly positioned (Tx LED green)

Status indicator LED: ‘
us indi —

f Green: no LED interrupted ..
1 Red: at least one LED interrupted

Figure20¢ Led indicator
If the software is being installed for the first time or beingimstalled, the operating system will
load the correct driver (see section above).

At this point, the OptoGait device is ready for use.
If other bars are connected, remember to switch the device off and switch it back on.

If you notice that the device is not working correctly, perform an OptoGait bars Test (seechap.
OptoGait HW Tejt
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NB: Do not mix RX and TX bars. The bars are clearly marked and distinguishable.

Figure21- RX bar Figure22- TX bar

3.3 POWERSUPPLY

OptoGait runs on batteries with a life dependent on the number of bars connected. The LED next to
the adaptor connector shows the battery charge status:

Green = battery sufficiently charged
Red = low battery; the bars must be connected to the mains supply

Orange = battery being recharged

Figure23- Battery charge status LED
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To recharge the battery, connect the adaptor plug to the dedicated socket on the drum.

Use only one power supply and the cable connectingsimgply adapter with the second bar to
recharge the Single Meter (TX bar and RX with interface)

Figure24- Adapter and cable for second bar

For the current supply and for recharginwiltiple meter linear systemsuse two power supplies:
one for the TX bar and one for the RX bar. The power supply is certified for medical use

| i} | o2 | |
Figure25- Two power supplies for multiplaeter systems

LS
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The supplied power plug is specific for #hestomer's country (EU, USA, UK, Japan)

Figure26 - Power cables for various countries
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>

When using an external power supply, the device is disconnected from the power source by
pulling the mains plug. Do not position the device in such a way that it is difficult to operate the
disconnecting device

ADO NOT use power supplies, accessories or cables other than those supplied with the
product. Using a power supply, accessories or cables other than those specified or provided by the
device manufacturer could increase electromagnetic emissions and dedteastectromagnetic
immunity of the device, as well as endangering patient and operator safety

A OptoGait contains rechargeable-lbn batteries (1800 mAhBattery substitution must
exclusively be carried out by authorized personnel.

[ 2y ONREEIFNB aSYLINB LINARYI RStfQdzaz 2 adald
OF @2 RSEEQITAYSYGlrG2NBEd bSt OFraz2 Ay OdzA 2 A
LINPR2GG2 S O2y iUl GGFNBE AYYSRA2YIS YBFUSQE Qx EAK @&

A Mobile, radio frequency communication devices (including cables for antennas and external
antennas) are to be used no closer than 30 cm (12 inches) from any part of the device, including the
cables specified by the manufacturer. Failure to do so may tresul deterioration in the
performance of the device.

A DO NOT directly connect the cable to thpde socket on the drum.
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3.3.1 OPTOGAIT BATTERY LIFE

The system has been designed to work autonomously even on battery power.
Under optimal conditions the single meter can work without external power up to 8 hours.

The maximum configuration for which we suggest using the battery alone as a power source is 5
meters, for which under optimal conditions there is a maximum duration of 2 hours.

3.4 OPTOGAIT ELECTROMYOGRAPHYZONNECTOR

OptoGait can be used as a simple and 4morasive support for connection to EMG
(Electromyography) devices. The OptoGait digital outputs (or alternatively analogue) can be used as
GOANIdzr £ F220a06A00KSa¢sx 02YLX S S obndthe Sdleroithey | ( A y
patient's foot.

This is a significant leap forward in terms of patient preparation speed and data reliability. The
correlation of EMG data with the Gait Analysis data supplied by OptoGait provides a complete
picture of the patient very quickly, on any natural surfacereatimill.

The OptoGait interface is equipped with a specific connection to enable the link with the EMG
device. The default connector on the connecting cable is a LEMO connector on the interface side
and a 3 poles 3.5mm Mini Jack on the EMG side. If you need ammheector, please contact
Microgate.

Please note that the transmission of the impulses has a fixed delay ahB@&conds. Tensure
data accuracy, your EMG software will need to take this delay into account.

Also note that the OptoGait software must be run regularly even if the user does not need it. In
example, if the user wants to perform an EMG on a treadmill, the OptoGait software will need to be
set to perform a test on a treadmill (of the desired durafi@nd the test will need to be started and
stopped regularly to ensure that the impulses are assigned to the correct feet and that the error
filters are working properly. This of course also enables to perform EMG and gait analysis at the
same time.

Figure27 - EMG Lemo Connector
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Figure28 - Cable Lemdack 3.5mm
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4 DESCRIPTION OFUNCTIONS

In this chapter all the functions of every menu of @etoGait program will be described, starting
with the functions of the main menu.

OPTOGHAIT o

4.1 PATIENTS

4.1.1 INSERT/ EDIT PATIENTS

In this section all the patients stored are displayed.

WWWI mmm//////////%

Finesse Charles 08/05/1983

Figure29 ¢ Edit Patients

Click on thenames of the columns (Last name, Name, Date of Birth) to order the list according to
GKIFIG FASERT OfAO1AYy3a 2y (GKS ary$S O2fdzyy | 3FAy
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¢2 &SINOK F2NJ I LI NOGAOdzZ F NI LI GASYyd 2NJ G2 FAfd
insert the text in the box at the top left and press <Search>. To remove the filter press <Delete
filter>.

| ros | Search Last name MName Birth date
Rossi Pierluigi 2310211985
Delete filter Rossini Paolo 19/08/1983

t NBadaAy3d (GKS odzid2y fbSé tlIGASYyldlp 2LSya | yS;
inserted. Last name is the only compulsory field. Also, the weight (given in kg or pounds depending
on the unit of measurement chosen in Basic Configuration) iessaey if you wish to use the tests

to determine the value for total power or total energy.

Last name Rossi Save
Name Pierluigi S
Birth date 23/02/1985 Cancel
Gender @ Male ") Female
Weight 75
Height 181 View tests
Foot 42

View protocols
Pathology
Grade v“m"s
Unit
Job
Notes ~ some no tes...

Picture

FROM FILE FROM VIDEO

Figure30 - Patient Data input mask
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The function for associating each athlete with a photo is useful, especially for trainers and coaches
with many athletes to assess. This can be taken from a file previously saved on disk (in .jpg or .bmp
format), or taken 'on the spot' with a previouslyretected webcam. In the first case click on <From
File> and select the desired photo from a folder; in the second case, click on <From Video>, wait for
the Live image to appear, frame the patient and press <Acquire>.

4.1.1.1 PATIENT DATA INPUT MASK
To edit the data of a stored patient, select the entry with the mouse -~

press <Edit Patient>: within the patient data input mask, fields can be ec -
and saved (or cancelled, returning to the list). S
Furthermore, three buttons allow the user to view tests, protocols, a e e
analyses of the current patient (actually a filter is created as explaine
section4.3.1)

Cancel

The command <Capture foot> measures the foot in cm (i.e. in 'numbe

[ 954 Q3 ¢ KAOK | NEentimkrespr inChes/actsrdidy © Ee Hedi calen,
unit of measurement used). Click the button, position one foot inside
bars (parallel to them) and click <Confirm>. After a few seconds
measurement is displayed and can be confirmed or repeated. View protocels

View tests

The measurement is essential for the treadmill tests; the value is save View analysis
the databaseassociated with the patient and is displayed in the mask;
editable field 'foot' is only for personal data and can be used to write -
measurement in any unit (e.g. 41 EUR, 7 %2 US, 8 UK, etc.). Figure31- Commands in the Edit pane

Add to a group

In the patients list the following commands are available: To eliminate him/her, press <Delete
Patient> WARNINGWhen deleting a patient, all his/her tests, protocols, and analyses will be
deleted without any possibility to restore them).

To insert a patient into a group, select from the list, press <Add to a group>, select the group to
insert him/her in (possibly using the right arrow to select a dependent subgroup) and press <Add to
I ANRdzZLIH 3+ AYyd t NBaa stk O1pH 02 NBGdzNYy G2 GKS

For the management of groups and other ways of associating with groups, we suggest you read the
next section.

@ LINBaaAy3d fFO9ELRNIBTI LI GASYyGaqQ LISNAEZ2YIf RIEGL
which can be used with Excel or with other programs.
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4.1.1.2 IMPORTING ANDEXPORTINGPATIENTSOPERSONALDATA EXCEL

OnceO2 YLIAE SR AYy hLWi2DFAGE GKS t °°° - ° " - SR 2Y I
into an Excetompatible format (XML Spreadsheet 2003). Press <Ex ' ortiist

List> and specify the name and location of the XML file. If you t
Microsoft Excel installed on your computer, douolek on the file icon
to launch the program and view the columns with all relevant patients
data.

Import list

If you already have a patients' list created with anoth~r _

. . . . File name: Anagrafica Olxml
software, it can be imported with OptoGait Ne>
preparing a normal Excel file with the same format
the export file (number, location, column headers and format XML Spreadsheet 2003"). It is
recommended to export an empty personal database to create a file template and then to fill it with
the desired information. Attention must be paid to the birth ddiormat (DD/MM/YYYY) and the
'‘Gender field (M or F). The peonfigured fields 'Sort' and 'pline’ can only be one of those
available from the droglown menu. Possible errors during the import are listed in a log window at
the end of the import (if the error is not blocking, the patient is added anyway, but with any possible
wrong fields empty)

Save as type: IKML Spreadsheet 2003 (*xml)

4.1.1.3 RFIDTAG MANAGEMENT

Witty-RFID is an automatic athlete/patient detection system that makes the trainer/therapist's work
easier by not having to enter the name of the person about to perform a test isdfteare

|~ SRTE...
Q MICROGATE

® 9 9.

® ©®

WITTY
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Thereaderused on the field or in the lab is also used via the OptoGait softwaveite the RFID
tags (yellow bracelets) with the subject's identification number (that we will call the "bib" number).
When a batch of bracelets is acquired, these are in fact sold without numbers, and it is the task of

idKS

GNBIAAGNRE (12 2MKBWRNBAGKSE WELSYGEREY 3060K:?

indicating the number in the provided white space using a marker pen or an adhesive number).

To program an RFID tag, switch on the Witty-RFID device and connect it to the PC via the supplied
USB cable.

T

T
l
l

Access the card of an athlete (new or already stored)

Make sure that the bib number field is filled out correctly

Press the button <Write RFID Tag>

Bring the bracelet near until the LEDs on the reader turn green

The tag has now been correctly writtn as indicated by the dialogue box.

Last name Doe

Y
Hame John
girth date - R
Gender @ Male ) Female
wein: o E swesgee
Height | 1lm [ 75|cm
Foot 26
D R
Bib 14
Pathology Media gallery
Grade
Unit L
Job
School %
Foot length [Led] 25
Foot width [Led] 10 Viewanalysis
Notes

Addtoagroup

Versionl.14.1 ¢ 26/05/2025 Pageb0 of 257



¢» MICROGATE OPTOGRIT

4.1.1.4 WEIGHTTREND

To evaluate changes in a patient's weight over time (e.g. between one-cipesthd the next), every
time the card is changed and saved, their weight is saved in a separate table.

Click on <Weightrend> to evaluate the trend in table or chart form.

st rame = .
Name Pierluigi
Birth date 131111977 _
Gender @__ Male () Female
R CD) swesbocts
Height [ 1]m 74|cm
Foot 43
0 Mediagallery
Bib
pathology Viewtests
Grade
Job
Sehoo Viewanabysis
Foot length [Led] 28
Foot widih fLed] m Addtoagroup
Notes

ACTTE CUTE T —

If a weight is saved incorrectly more than once on the same day, click on X to the right of the line to
cancel the record
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S

14/02/2018 07032018

The <Print Weight> button produces a report with trend in chart form.

Pierluigi Rossi
16/03/2018 09:32:09

Weight [Kg]

67.6
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4.1.2 INSERT/ EDIT GROUP

Ly GKA&a aSO0GA2y AYTFTAYAGS INRdzZLIA | YR &dzo 3NER dzLJA
personal data.

Group A Subgroup A

Group B SubGroup B

Group C SubGroup C

Members of Patients / Group B/ SubGroup B/ Third Level Group
Picture

Figure32 ¢ Managing groups

l'a | RSTrdz G GKSNB Aa I { g théRarent grapd et dned vé WillS R Y
subsequently create. All the patients we insert are automatically added to this group.

To create a subgroup, choose the parent group, press <New Group>, key in the name and confirm
(e.g. if you want to create 'Group D' as a 2nd level group, select 'Patients’ and press <New Group>,
whereas if you want to create a 4th level group under 'Subgr@', make sure to select it before
pressing <New>).

When a group is selected, the grid below will show the patients belonging to the group chosen and
its ‘relationship'.
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To add one or more patients to a group there are two other possibilities:

Select the group to which you want to add a patient and press <Add to a Group>, select one

or more patients by checking them in the gadd press <Confirm>. It is possible to use

<Select All> or <Deselect All> to speed up checking operations. Press <Cancel> to exit this
function without adding patients.

Select the root group 'Patients’ (which contains all patients), select one or two patients by

Ot AO1AYy3 2y (KSY 6aSS 06St260 YR RN}X3I GKSY
function) to the destination group. The message 'Done’ will confirm that grexation has

been successfully completed. To make multiple selections, use the SHIFT keys to select a
NIy3aS 2F LI GASydGa oFNRYX (G2X0 2N G§KS [/ ¢w[

Members of Patients Members of Patients

Last name - Name Last name - Name
Durand Pierre Durand Pierre
Finesse Charles Finesse Charles
Rossi Pierluigi Rossi Pierluigi
Rossini Paolo Rossini Paolo
Smith John Smith John
Torres Felipe Torres Felipe

Selecting a range. Click on 'Finesse’, keep SHIFT pr. Selecting a number of neadjacent patients: keep CTF
click on 'Rossini' pressed and click on the patients

It is also possible to move patients from one group to another with these two methods:

1 Select the source group of a patient you want to move, select one or more patients,
press <Move into a Group>, select a destination group and press <Confirm move>.
Press <Cancel> to cancel the operation in progress.

1 Select the subgroup from which to transfer the patient or patients and perform the
alYS RN} 3 Wy RNRL)I 2LISNY 6A2ya RSAONAROSR | ¢
GKS NR20G 3INRdzL) Gt FGASyGaéeg 2N FNRY 28 KSNH&
copied. Whemmoved from one subgroup to another, they are transferred without
copying.

With <Delete Group> the group selected and its dependent subgroups are eliminated (but not the
patients that formed it), while with <Edit Group> its name can be changed.

With <Remove from Group> the patient selected in the grid is removed; the patient is not eliminated
from the database. The button is disabled when no patient is selected or when the first level group
Gt FGASyGaég Ad RAALIXIFE@SRO
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4.1.3 MEDIAGALLERY

The patient panel can be used to access the "MediaGallery" module: the aim of this section is to
archive images and videos of postural situations without needing to carry out a test with the bars.
You can take photographs, record videos and capture gtiléking the patient assume various
poses which are useful for evaluating his/her anthropometric measurements, posture or
pathologies. The photos or still images can be processed with editing tools as described in chapter
54

Files of images already taken and downloaded to PC (jpg, png, bmp) can either be imported or
recorded with the webcam used for normal tests. Here's how:

Enter the Personal Data panel opatient and click the <MediaGallery> button.

To import existing photos, click the <Add media file> button, select 1 or more photograph files from
the disk. The photos will be imported and displayed as thumbnails at the bottom of the screen,
complete with entry date and time, while the full screenpésy shows the photo currently selected
(marked with the orange border).

To view a photo, click its thumbnail; to scroll through the carousel of thumbnails use the right/left
arrows on screen or on the keyboard. A title and description can be assigned to each photo simply
by entering the information in the relevant fields (thdormation is saved automatically on exiting
the fields).

Record from video

Add media file

Delete selected

Back <<<

Front View } Date: 24/04/2014 09.13

Figure33 - MediaGallery module
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If we want to see two photos side by side (to make a comparison, for example), click the thumbnail
while pressing the CTRL key.

4
[
o
Date: 24/04/2014 09.13 Date: 24/04/2014 09.13
Title: Front View Title: Lateral View
Note:

Note:

Lorem ipsum dolor sit amet, consectetur adipiscing elit Vivamus velit diam, tincidunt at lobortis malesuada, mattis consequ:

Figure34 - Comparing two photos
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When we are viewing a single image (or a still taken from a video), we can edickledirectly
on the photo and not the thumbnailto open the image editor with its various design tools,
angles, etc. If we click Save, the image is saved with our anoms.

Squat Date: 24/04/2014 09.13

Lorem ipsum dolor sit amet, consectetur adipiscing elit

A } _L i i i ‘é

B BN - B

240420140913

e

240420140913

_ N
240420140913

Figure35 - Photograph edited in the Still Image Analysis tool
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4.1.3.1 ACQUISITION FROMVEBCAM

If no photographs have been taken and are ready to import, we can make use of the installed
webcam (perhaps setting it to the maximum resolution as described in chdpiet.2.3. Click
<Recordfrom Video>. The webcam frame preview will be displayed. Click <Photo acquisition> to
take a photograph which will be automatically added to the carousel. Press <Start Video Recording>
to begin recording; the button (which has become <Stop Video Recoiditeshes to indicate
recording is in progress. When we click to stop the recording, the video is saved and added to the
carousel.

A

240420140913

Figure36 - Record Video from Webcam
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Once the video has been saved, its title and description can be edited by clicking on the thumbnail,
while clicking on the video itself begins playback, with the following buttons appearing underneath:

R |« > > ad o

Slider for slowmotion playback (from 10% to 100%)
Go to first frame

Back one frame

Play/Stop

Forward ondrame

Go to last frame

Save current still image

= =4 4 4 A a8 A

To delete a photo, video or still image, select it and click <Delete Selected>.
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4.2 TEST
_-_
L
Define [ Modify Tests

Define fModify Protocols
4.2.1 EXECUTE

In this section the prelefined tests or protocols are carried out. To define a test or protocol, see
the sections below. In addition, before performing a test, at least one patient must be inserted in
the database.

Data insert direction

Patients Swing P 0223R

Smith John

Test

TREADMILL GAIT

Ik R 17,046 0,129 o
(¥ 2L 0,170
€3

.. ____ __ .. @

4L 0,191

v

(¥ 6L 0,152

.. _ _ _ _ _ .. @@ @O OO __ |

(¥} 8L 0,223

QWMW//////;E///////////////WWWWW

WMWWWWWWWG

L

Figure37 - Execute

To perform a trial it is advisable (but not obligatory) to follow the direction of the operations
indicated by the red arrow at least the first time you enter this section.

The basic flow is

select the patient

select the test type (using tests or protocols)

optionally configure some viewing parameters

press Execute and have the patient perform the jump test or the running/gait test
Save, Cancel or Repeat the test

= =4 4 A4
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[ SGQa t221 4 Ly SEFYLXSY

1. / K22a4S 2yS 2NJ Y2NB LI GASyila o0& LINBaairy3a (Fr
box, then tick one or more patients in the grid and press <Confirm>.
Shortcuts are possible using the <Select All> and <Deselect All> buttons, whereas if the
patient database has been organized in groups and subgroups, a group can be selected with
<Select Group*Vhen there is the Witty-RFID system, instead of manual selection, simply
move the patient's bracelet to the reader and his/her name will automatically beesgkd.

2. Selectoneoy2NB (SadGa oe& LINBaaiaAy3ad (G4KS 3INBSy ¢{S
tick one or more tests in the grid and press <Confirm>.

2a. As an alternative to the selection of a number of tests, it is possible to selecta@efined
protocol. Click the green <Select> button under the 'Protocols' box, select the macro
typology and click on one of the protocols followed by the <Confirm>oputtt is not
possible to select more than one protocol at once. When the protocol has been chosen, the
test list is compiled with the tests that define the protocol.

3. Check the configuration by pressing <Configure> (see dhagd..1Execute Configuratign
4. Execute the test by pressing <Execute> (or <Repeat> if a test has already been performed).

5. 2FAG F2NI FOGAGEIGA2Y 2F (GKS 2S00FY O0AF Ayal
to perform the chosen test.

6. When using the GYKO system, the software will ask you to enter the device position
(measured from the ground). GYKO will then be initialised via Bluetooth, and the static start
position will be recognised after a few seconds; this is an essential positieded to
measure the subsequent data correctly.

7.  Follow the instructions at the bottom left which, depending on the test definition, will tell
82dz (2 WSYGSND 2N WSEAGQ (GKS GSad I NBI o0Ad

8.  Save the test performed withc@ve>, watch the video again with <Review> or cancel the
test with <Cancel>. Press <Repeat> to have the patient repeat the test without moving to
the next test (or the next patient). If <Repeat> is pressed before saving, the test will be
deleted. Press <lest Note> to add a note to the test that has just been completed.
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Test cycle

We have seen that it is possible to select more than one patient and/or trials, using multiple
selections or choosing a protocol, (a fhefined sequence of prdefined tests), and therefore have
I wOeofsSQ 2F (Sala GiSandws wWilvappear in lthy respéctivé boxes farS

moving the selected data.

[ SGQa adzZJ}2asS ¢S aStSOu Go2 LI GASYyda oUwz2aaa
5SILISYRAY3I 2y K2g (GKS LI NIFYSGSNI dw2ilF0A2y ol &
be set:

Execution
| Rotatation based on () Test @ Patients

Rotation based on &est Rotation based oRatients

Rossi/Stiffness Rossi/Stiffness

Rossi/Squat jump Smith/Stiffness

Smith/Stiffness Rossi/Squat jump

Smith/Squat jump Smith/Squat jump

TIP: When patient, test or protocol selection is made, it is possible to daliblewith the mouse
on the line of the grid to select the single data item and confirm automatically.

The videos are always acquired in size 640 x 480, even if they are displayed small.

The test acquisition can be simulated even if the OptoGait hardware device is not connected. The
keys that simulate the device are:

F8Cco KSYy LINBaaSR aAins theimBasurein&nSareasii | glikdsy oNBf S|
a&AYdz I G S &outioKilse maaSureindntiaréa
F4c every time it is pressed, it simulates an external impulse (e.g. photocell, etc.)

Note: the only function that cannot be simulated is the acquisition of a Sprint/Gait test: it is not

possible to know the length of steps. While this type of test is allowed, it will finish without the
acquisition of steps.
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4.2.1.1 EXECUTECONFIGURATION

| View settings

Execution

| Rotatation based on (7 Test @ Patients

| Autom. acquisition () Yes @ Mo

| Acquisition pause 00:05 -

| Qutput 2nd monitor (7 Yes @ Mo

| Save test data @ Yes No
Chart

| Chart i@ Show () Hide

| Grid i@ Show () Hide

| Labels @ Show i) Hide

| show ALL .
Data

| Data @ Show i) Hide
Video

| Video i@ Show Hide

Figure38 ¢ Execute Configuration

Test data viewing can be configured by the user. The parameters are:

Execution

o0 Rotation based onif more than one test or patient is selected, this indicates the
chosen mode
A Test after each performance, the next test begins for the same patient

A Patient: after each test performance this goes on to the next patient doing
the same test
o Automatic acquisition:f this parameter is set to Yes, it is possible to skip the
manual saving phase at the end of each test; when the patient finishes a test, it is
al OSRY GKSYy>X FGSNII F¥Sg aSO2yRa ol a 02
t 1 dza SQU G KS y@natcalli(@goimed by thé sAriie phtigndi or by
another, depending on the settings).
o0 Acquisition Pauseindicates the pause time between one test and another, which
are acquired automatically. Used only if Automatic Acquisition = YES

0 Output 2nd monitor and Save Test Datsee chap4.2.1.2on Video Feedback
0 Metronome: see chap4.2.1.3
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Chart
o Charty 4K2gakKARS& (KS OKINI RdNAYy3a GKS SE
to choose which values to display (Flight times, Contact times, Height, Power, Pace,
etc.) and how (bars or lines).
Stance Phase

o Grid: shows/hides the whitelotted lines forming a grid on the chart.
o Labels displays/hides the labels for the numerical values on each spot of the chart.

0,255 R 0,2
=

(2]

4L

0]

[+
i
Fia
15}

i

e

—=

o View: displays the last idumber of acquired data.

o0 Statistics Chartsshows/hides the statistical pie chart based on warning and bad
thresholds (see chap).

Data
o Data shows/hides the numerical data table with its lines and columns.

Video
o Video shows/hides the videos acquired by the webcam.
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4.2.1.2 VIDEOFEEDBACK

The main idea of this new feature is to show the patient directly some main parameters of the test
he/she is carrying out. This allows to request fiale ‘corrections' of some trial anomalies, making
the test become an exercise, not only a diagnosisti®dar attention is paid to the concept of
asymmetry, i.e. the difference between right and left foot (expressed in %) with respect to a
particular parameter.

A classic example is a treadmill gait test, where the patient has a monitor in front of him/her (better
if a largescreen TV), where the operator can choose which parameter among those available to
display, depending on the pathology or rehabilitation.

During the gait test, the patient receives a numerical/graphical feedback (in the form of
green/orange/redcoloursand up/down arrow symbols) indicating what is not ‘working' and how to
correct it (e.g. making the left gait longer or increasing the rhythm, etc.).
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The new feature (available fronersion 1.7) is found in Test Module > Execute > Configure, with
the two parameters ‘Output second monitor' and 'Save Test Data'.

| Output 2nd monitor @ Yes i) No

| Save test data @ Yes @ No

When the Output Second Monitoroption is selected, a window is created on the second monitor
(or on the same monitor, when the second one is not physically present), where the displaying of
the absolute value or the test parameter asymmetry can be configured (e.g. the step length for
gait test) both as a numerical value and as a graphical bar display.

Instead the Save Test Datgparameter is used (if set oNo) when, as previously described, the
patient must 'exercise’ and it is not necessary to save the test at the end of the trial. In this case no
data 'sampling' and, most of all, no webcam video sampling is carried out, thus reducing the used
disk space (teiorary video files and memory swap files) as well as CPU use.

The parameter to be displayed is configured in the main window on a side panel bar, which can be
minimized (>> key). The panel appears when the typtesf and the patient performing it are
selected, because the values associated with the patiesit type pair are saved so that they can

be recalled exactly as they are whenever the test is repeated.

Mode Asymmetry *  Mode Absolute Value -
Type Stance phase -~ Type Step -
Data window 5 DATA * Data window 3 DATA -
Warning threshold 5% * Reference value [ -
Bad threshold 10%: * Warning threshold 5% -
Trend Increase lower - Bad threshold 10% -
Visualiz. Second Monitor Hormal *  Vigualiz. Second Monitor Hormal -

The parameters, which can be set, are the following:

1 Mode: select '‘Absolute Value' (the values for the 'type' selected in the -diampn menu
below are shown) or 'Asymmetry’ (the two right and left values and the delta values are
shown).

1 Type the parameter to be displayed (changes depending on the test type carried out; e.g.
for a tapping test, the flight and contact times, rhythm, etc., for run tests, speed,
acceleration, etc., whereas for gait tests, regular gait analysis parameters, sstimae,
swing, single support, step length, etc.).

1 Data Window the amount of data used for calculating the asymmetry (the last N are
used); the higher the data, the better the 'average' and the more real the value, but it will
be more difficult for the patient to try and correct his/her asymmetry.

1 Reference Valueonly appears when Mode = Absolute Value and is the value taken as a
reference when calculating the thresholds. Obviouisghould be set in line with the type
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of measurement selected (e.g. 30 cm for height, 0.5 s for flight time, 70 cm for step length,
etc.).
1 Warning Thresholdif the asymmetry is lower than this percentage, the value is displayed
on agreenbackground, and if it is higher, the backgrowuaouris orange
1 Bad Thresholdif the asymmetry is lower than this percentage, the value is displayed on an
orangebackground, and if it is higher, the backgrowuadourisred. Setting for example
the warning threshold at 5% and the bad threshold at 10% the following background
colourswill be used:
- 0 <=value <5 green
- 5 <=value <1G- orange
- >=10=red
1 Trend only appears if Mode = Asymmetry; if the asymmetry value exceeds the warning
threshold, an indication for the patient is displayed with an arrow on the value bar. The
indication can be to increase the lower value or to decrease the higher value.
1 View Type choose between 'normal’ (below) or 'Opto 4 Kids' (see next chapter).

L=101%]

STEP 00:30

: 94% R

STOP.

Figure39 - Example Output 2nd monitor with Asymmetry on the Step Length, normal view
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4.2.1.2.1 Opto 4 Kids
The special view 'Opto 4 Kids' is aimed at making tests fun for children, as they often get bored
(especially during long tests on the treadmill) and their interest is not engaged.

Instead of showing numeric values or histograms, which can be difficult for them to understand, we
have designed an animated cartogtyle background and a character who has to climb a mountain
(a baby dragon in this first version, but in future versianwill be possible to select a favourite
avatar).

The position and expression of the dragon indicate whether the exercise is being performed
correctly: a sad dragon at the foot of the mountain means high asymmetry or absolute values far
from the set reference values, while a happy dragon on top of thenteon means the target is
being reached.

The type of measurement and the current value appear in the tophaftd corner (useful
information for the adult operator running the exercise).

The operator (physiotherapist, doctor or technician) is responsible for encouraging the little patient
to reach the top of the mountain by giving the necessary instructions (e.g. "try to take longer steps
with your left leg", "try to speed up a bit"); thehild will therefore be driven from a play perspective
and should find the motivation to improve his/her condition and have fun while exercising.

STANCE PHASE ovw
Valore: 4,6%

Figure40- Test Start
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STANCE PHASE (1515}
Valore: 4,6%

STANCE PHASE (=16]%}
Valore: 1,1%

Figure41 - Two phases of the Opto 4 Kids video feedback
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4.2.1.3 METRONOME

While performing certain exercises (gait, walking on the spot, jumps), some patients find it easier to
maintain a cadence if they are able to follow a constant rhythmic sound. OptoGait has a virtual
'metronome’ function which can be used to set the cadeimcepm (beats per minute) and the tone
(single or double).

In this software version, the sound is generated and reproduced by the PC sound card, as a reference
for the patient only; future releases should record metronome beats in addition to the test data,
correlating it with various events (e.g. step cadencejpuetc.) which take place.

To activate the metronome during a test, go to Test > Execute > Configuration and select the YES
setting.

Execution
| Rotatation based on (@) Test () Patients
| Autom. acquisition () Yes (@ No
| Acquisition pause mIm Elss
| Output 2nd monitor () Yes (@ No
| Save test data & Yes Ho
| Metronome (@) Yes ) Hn|

Once this option is activated, a small panel in the bottom-eftd corner will appear with each
test:

Metronome

60
ok

Enabled

To generate the sounds, click the ACTIVE checkifigxifnction The OK button flashes at the set
rhythm.

The number of beats can be changed (between 10 and 200, in steps of 5) using the corresponding
slider or by entering the figure directind confirming with OK

In Utility > Basic Settings it is possible to set a single oitawe sound.

Metronome

Dual Beep tone |-:§:- Enabled () Dizabled
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4.2.2 DEFINE/ EDIT TESTS

In this section, the definitions of the tests to be performed can be defined or edited.

You can view the list of tests poefined by Microgate (italic) or those you have added yourself
Ay GKS 3INAR oO0AYy GKS SEFYLXS o0St2s¢ Wa, {GNBIRY

GAIT TEST

D777 7777777777777/
MY TREADMILL GAIT TEST
‘ THREE JUMP 3 é Hame MY TREADMILL GAIT TEST
Test Type Treadmill Gait Test
Start type Software command
Starting foot Right
Stop type End of time
Test length 10:00
Treadmill speed [Kmih] 5,0
Hotes

Figure42 - Define Edit Test
If the mouse is pointed on a test, its characteristics (which are those that will be used to define a
new one) will be displayed.

By pressing <New Test>, the section for defining a tegiesed.

The fields necessary for defining a test are the following:
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7 A

f Name:yl YS ARSYGAFTFeAy3d (K G6Said (eSS oSoad Wi
aS02yRaQs SGO®0

1 Test Typethis type indication is very important and conditions the fields below, which
appear dynamically only after the type has been chosen from this-dovyn menu:

(0]

(0]
(0]

Jump Testtype of test that measures flight time (and consequently height), as well
as contact time during a series of jumps (in the former version this was called
Contact/Flight timé

Reaction Timesmeasures the reaction time to a visual or sound stimulus

Sprint and Gait Testtest for the analysis of a run or walk; in addition to flight and
contact times, step or stride length, other indicative parameters are also registered
(in the former version this was call&dalkjump

Treadmill Running Testtest analysingrunning to be used on a treadmill (in the
former version this was calldgolljump.

Treadmill Gait Testtest analysinggait to be used on a treadmill.

Tapping Testfrequency test registering separate data for each foot.

1 Notes:Mnemonic general notes on the test definition.

1 Example moviewith the webcam connected it is possible to acquire a movie clip that can
be viewed in the future as @minder. Press <Acquire> to acquire the movie and <Play> to
view it.

4.2.2.1 MAIN AND SECONDARYPARAMETERS

The parameters of a given test type are divided iktain Parametersand Secondary Parameters
To switch from one mask to another, press the corresponding button on the right.

Secondary parameters are the same in the Utility menu under Basic Settingsi(dttbg.4.4.1.7
and4.4.1.§. When creating a new test definition, the values of these parameters are retrieved from
the general data. It is possible to edit them for a specific test for particular needs. All tests of that
type will then have the modified parameter. It is also pbksto change one of these parameters in

a SINGLE test (the test of Mario Rossi on April 12th), without influencing the test definition itself.

From version 1.13 of the software, the GYKO height has been added as a secondary parameter on

all tests.
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Therefore it is important to understand how the secondary parameters have a hierarchical structure
and a sort of parent/child relation.

Basic Configuration Parameter

@

Test Definition Parameter

@

Single Test Parameter

For example:

''YRSNI ' GAtAlGek. FAaAO /2y FAIdzNF A2y aSi GKS Wwaj
SHSNE G(AYS ySg (0 &ieifed, theyfil Hawdaddfaultvaliie 6f@0 nhs Nihis value
Aa OOSLINilofSE y2 FTdzZNIKSNI OKIy3aSa KF@S G2 oS

Language ENGLISH -

Units International -

Contact & Flight time Settings

Minimum contact time [ms] &0
Minimum flight time [ms] 7o
Maximum Flight Time [ms] 0

Figure43 - Basic Configuration Parameters

[ SGQa adzlll2 aFSEREG I TYRBWAIMWSANThHiee JUISBA 26 ¥ SKERSRRH
value (e.g., 80 ms). Open <Secondary Parameters>, change the value, and save the test definition.

Minimum contact time [ms] 80 Save
Minimum flight time [ms] T0
Maximum Flight Time [ms] L]

Cancel
Starting foot Not defined -

Figure44 ¢ Test Definition Parameters

bSEGZ KI @S GKS LI GASYd LISNF2NY GKS (Said WwWeKNEB
from its type, has the parameter 80 ms. Opening View Test (¢h&dl) and pressing <Settings>,

the following window is displayed:
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Smith John

THREE JUMPS 02/08/2010 15:58:25

—

00:05.71

T3

Minimum contact time [ms]

Minimum flight time [ms] 7

Maximum Flight Time [ms] 0

Starting foot Not defined -

Figured5 ¢ Single Test Definition Settings

However it might be necessary to change the parameter ONLY for this single test. Insert for example
75 ms and press <OK> or <Apply>. After all values have been recalculated, the data in the table with
the numeric results and the charts will change. If tesults are acceptable, confirm by pressing
<OK> and answer <YES> when asked to save the data (the difference between OK and Apply is that
<OK> asks to confirm saving the new parameters and closes the function, whereas <Apply> does
not close and allows téurther adjust the parameters).

If now the correct value proves to be 75 ms (all future tests should have this value), the parameter
has to be changed in the test definition.

Minimum contact time [ms] T3 ' mj
Minimum flight time [ms] T0

Maximum Flight Time [ms] 1]

Cancel

Figure46 ¢ Parameter editing in a Test Definition, when tests have already been performed with this definition.

Starting foot Mot defined -

TIP: With respect t&igure44the button is called <Apply> and not <Save>.

Now it is possible to decide whether this change should be applied to future tests (press <NO>) or
if the change should be applied to all tests performed with this typeiwriting possible custom
values set in the single tests); in the latter case, press <YES>.
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Apply changes to all saved tests 7

Figure47 ¢ Confirming the parameter application to tests that have already been performed
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4.2.2.1.1 Parameter Template
The 'Template' field allows setting of secondary test parameters (in the definition but also at test
level) following common usage cases. Let's suppose, for example, that a gait test is carried out on a
modular system, with the athlete performing very shetrides (typical of people who have had an
injury), or shuffling the tip of the advancing foot. Instead of trying to change the parameters striving
to find the best filter setting, you can choose one of the existing templates (i.e. 'shuffling gait’) with

parameters set automatically on the basis of our experience.

OPTOGRIT

At present the templates apply only to the run/gait tests with modular systems, but in the future
the concept will be extended to all test types and it will be possible to extend the template library

via software upgrades.

The parameters changed by these first templates are those highlighted in the figure below.

Minimum contact time [ms] &0
Minimum flight time [ms] 10
Maximum Flight Time [ms] iooo
External signal holdoff [ms] 300
Entry point Automatic -
Step length calculation Heel to heel -
Minimum Gap between Feet [cm] 10
Minimum foot length [em] 13
Split 1 at Distance [cm] 0
split 2 at Distance [cm] o
Test timeout [ms] 00
3rd step speed reference [m/s] g
Gth step speed reference [m/s] 8
bth step speed reference [mJs] 8
Take first step No -
Max Foot Length [om] 3
Shuffling

Template

Figure48 cParameters Template

None

Normal Walking

Short Steps Walking

Short Steps Walking
Tip-Tip
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The available fields for the different test types are th#owing:

4222 JIUMPTEST
Main Parameters

 StarttypeY AYRAOFGS&a AT GKS adFNI 2F GKS 4GS
SYyGiSNAyYy3I 2NJ SEAGAYT GKS o0FNARO 2N gAGK Fy W
button, signal light, etc.).

 StarttAYRAOFGS&a AT G GKS o0S3IAyhsidethdareBT 2FKEKSES a
2 Miitdidle the are@ ¢

 StopTyp& & F2NJ GKS adl NIz GKS Sy BtatgsEhadg® S2 NS a
| yextébnalimpuls®@~ 2 NJ 6 Ay GKS OFasS 2F GAYS GSadavo
Mp 4SO02YyRA&¢é GAf fENKHTIMPBOMKS {G2L) GeaLlS r v

f Finishy F2 NJ (0 K SStafusichdrg@l LIS Ala ¥wSOSaalNE (2 &aLISO
0KS LI A Snside thée dzagli (P6FS W ouldile tiedEe¥T Ay GKS 20 KS|
type cases this field does not appear.

 Number of Jump¥ I LIS+ NBR 2y &StatuFchandg@S I {y{R2 13 LIBOWF A IS5 &'
times the patient must jump (1 to 99).

 Test Length | LILJSI NB 2y f @Endidaf Ti& 2 LYY Ri @ BIBISOA FW S &
minutes:seconds the test must last (from 00:01 to 09:59).

Secondary Parameters

1 Minimum contact time [ms] allows you to set a minimum contact time in milliseconds; if
the system registers a contact time shorter than this value, it is considered incorrect and
added to the associated flight time (usually the previous one). This control can be
enabled/disabledy inserting the value O.

1 Minimum flight time [ms]: allows you to set a minimum flight time in milliseconds; if the
system registers a flight time shorter than this value, it is considered incorrect and added to
the associated contact time. This control can be enabled/disabled by inserting the value 0.

1 Maximum flight time [ms} allows you to set a maximum flight time in milliseconds; if the
flight time is higher, it is considered incorrect; if the system registers a flight time longer than
this value, the time is not considered.

 StartingfootA ¥ (y26yZ (GKS F220 6A0GK gKAOK (GKS (S35
20KSNBAAS tSIHPS +a ay2i RSTAYSRéED

1 Overload Weight [Kg]is the value in Kepr Ib if the British unit of measurement is sef a
additional weight (e.g. of a lifting bar, kettlebell, etc.) if the athlete uses one during the jump
test. Setting this parameter influences the calculation of Total [J] and Sgédfg] Energy
and Total [W] and Specific [W/Kg] Power.
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1 Overload % body weightalternatively, a percentage of the athlete's body weight can be
set. E.g. if an athlete weighs 70kg, entering 10% would be like defining an overload weight
of 7kg in the previous field.
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4.2.2.3 REACTION TIMES
Main Parameters

Start type Indicates what type of reaction the test must assess, that is:

0 QVisualstimulusY 2y (GKS t/ &aONBSYy | NBR OANDf
LISNA2R 2F GAYST GKS LI GASY(d Ydzad WNEBI O
0 OAcousticstimullsY (G KS NBIFOGA2Y &GAYdzZ dza Aa | i

either an internal loudspeaker or a sound board) after a random period of time.
0 QVisualAcousticstimullsY G KS @AadzZ f O6NBRkINBSYy OAN
(beep from the PC) alternate randomly
0 OExternalimpulseY G KS &G NI G2 OFf OdAf FdS GKS N
(e.g. a start horn or a start button) connected to the jack sockets
StartttAYRAOIFGSa AT G GKS 0 S3A yingideyhs ar@dF 20FK i KiSS &
0 I NF¥outstddldhedare
Minimum pause minimum pause time in minutes:seconds between one testamather
(the pause will have this minimum value, but, being random, it will almost always be longer)
Number of repetitions indicates how many repetitions (from 1 to 99) the test must consist
of
Sequence typ¥ (KS as Ij,%ﬁmmAm-Mﬁ SiSmid NBLISG A ¥ A2y
I dzG 2 Y| 0 AMahuéki edol 2 NOK4 S Sy R 2F SIF OK NBLISUAUGAZ2
confirmed)
StoptypeY GKA& Oly 2yfeé KIFLWLISYy o0& W{ilIGdza OKI y:

3
y

Secondary Parameters

Minimum contact time [ms]: see above
Minimum flight time [ms]: see above
Maximum flight time [ms]: see above

Reaction time range [ms]indicates the time frame in milliseconds within which the
reaction signal must be given randomly.
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4.2.2.4 SPRINT ANDGAIT TEST
Main Parameters

T

Start type:A Y RAOF 1Sa AF GKS adl NI 2statudickadgi A S W
SYGiSNAyYy3I 2N SEA G eyetha im0 0 ONEDNY AINFRRVKIKY &
StartttAYRAOFGS&a AF G GKS 0S3AyhsidehdareBT 2 KEKES a
2 Nobitsidle the are®

Staringfooty AT (y26yZ GKS 7T22iightt A Bk oa KAIOK aiXK SA iR
20 KSNY A A BotdefnkddS | &4 a

StoptypeeA Y RAOIF GS& K2g (GKS SyR 27F (BtSrnaliBpals® Y dza i
fA1S | LK2G20Stt | (timéotS SYRS 2¥dz2XIKSENIf 2 F SYA {2
timeout can be customized in UtilityBasic Settings)

FinishY F2 NJ (0 KSTinjfeuRLIAGeRIE KV SO®Saal NE (G2 &LISOAT
LI G A Sy G insvddzhdiare® S2 W { KoBiside théNdie® 2 NJ W

Test Lengty | LILISI NB 2yt 8EndA & Tihg 2 LYy Ri @ BIBISOA FTw S a
minutes:seconds the test must last (from 00:01 to 09:59)

Number of intermediate times indicates how many intermediate times are inserted
between the start and the stop (0 to 99)

Template see chap4.2.2.1.1

Secondary Parameters

= =4 =

Minimum contact time [ms] see above

Minimum flight time [ms]: see above

Maximum flight time [ms} see above

External signal hold off [ms]is the hold off time between two consecutive external signals.
Caution has to be applied for this value, because it may depend on the type of test being
carried out.

Entrypointy | ff2g¢ga &2dz 12 AYRAOFGS AF GKS SyiNE
AARSQ ORNHzY0 2NJ GKS W2LIJJ12aA0S AARSQd LT Wl
the direction, considering the LED nearest tieatreof the foot as the beginning of the LEDs.
Step length calculation allows you to choose whether to calculate step length as the
distance between the tips of two following feet or as the distance between the heels of two
following feet (see also FiguFegurel01).

Minimum gap between feet [cm]is the minimum gap between the tiptoe of one foot and

the heel of the next foot.

Minimum foot length [cm] is the minimum foot length icentimetres(or inches), used to

filter possible incorrect acquisitions.

Split 1 or 2 at distance [cm]nsert at how many cm from the start the first or second split
time will be taken; leave O to disable split times.
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1 Test Timeout [ms]this is the end of test timeout in milliseconds; if during a Sprint/Gait test
GAOUK WeAYS2dziQ aid2L) GelIS y2 AyLdzi 2N 2dziLid
by the OptoGait device for a period longer than or equal to the time set here, thastest
considered completed.

1 3rd/6th/9th step speed referenceinsert the reference speed for the 3rd/6th/9th step in
m/s; this option can be disabled by inserting the value 0.

1 Discard first step:discard the first N steps (N=input value) when entering the area; this
parameter (and the following) are useful when we want only consider the central part of the
test and we do not want enter&exit (usually with lower speed) to affect the average.

9 Discard last stepdiscards the last N steps (N=input value) when exiting the area.

1 Foot filter at start/end of systemif set to YES does not consider the steps in and out of the
system if there are at least 2 obscured LEDs; in this way you avoid fingerprints half in and
half out of the measurement area.

1 Filter GaitR IN and Filter GaitR OUT [LED¢ two parameters expressed in number of
sensors (LEDs) indicate thenimum number of sensors interrupted by the gait and
triggering the start of the foot contact time (GaitR IN) and the end of the same time (GaitR
OUT). See also ch&pl.6

1 [Initial distance from the bars [cm]possibility of changing the initial start distance from
GKS 0FNA ORSFTAYSR RddzZNAYy3I O2y FAIdzNI GA2Yy ySI
length of the first step.

For this test type the structure of the system has to be defined as well, (i.e., how many bars the
system is composed of and whether there are gaps between the bars).

Ly G0KS FTASER WbdzYoSNJ 2F o6FNBRQX GKS ydzYoSNI 2F
for correct test acquisition. If the inserted number of bars differs from the number of bars actually
installed, the software will signal this error susjplng the test currently in progress.

Example: A system is made of 20 meters of OptoGait bars, all connected, without gaps. The settings
to make are the following:

The® and @ buttons are respectively for removing or adding blocks of OptoGait bars. This function
can be used, for example, in hurdle jumping, where between one hurdle and the next one
interruptions are made connecting bars with a flat cable.

CKS W5Aa30FyO0SQ FASER Aa T2NJ Ay Rentnetied Tha firsti KS  F
W5 A A0y ORNNBA LI2YRa G2 GKS RAaGryOS 06SGsSSy (K
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For example, in athletics, if the start is from the blocks, the distance from the springboard to the
first block must be calculated. The other distanceg , etc.) indicate the distance between the
last lens of a bar and the first lens of the following bar (end and beginning of the two half moons).

——

Flgure49c Examle: bars Wih ap
A practical configuration example of a system of 30 m could be the following:

Starting block 50 cmg¢ 13 meters O& hurdle ¢ 8 metersg hurdle ¢ 8 metersg hurdle ¢ 1 meter

arE» agE» afEs 2 Ems

Figure50 ¢ Configuration of bar blocks
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4.2.2.5 TREADMILLRUNNINGTEST

Main Parameters

T

l
l
l

Starttype:(l KA & O Softvzagé totnman@ Biiednalimpuls@

Stop type:ll KA & Software cofimakd'End of Time2 NEktébnal Impuls@

Starting foot: see above

Test lengtty | LILISI NE 2y f @End\ & Tif@i 2 LIy Ri @ BIBISOA TW S a
minutes:seconds the test must last (from 00:01 to 59:59)

Treadmill speedindicates thespeed in km/h the treadmill is set at; the setting range is 0.1
20.0 km/h with steps of 0.1.

Direction: indicates if the walking direction is 'Interface side' or 'Opposite side'. Therefore, if
the interface drums are at the end of the treadmill choose 'Opposite Side', or vice versa.

Figure51 - Direction: OPPOSITE Side Figureb2 - Direction: INTERFACE Side

Secondary Parameters

T

= =4 =4 4 -4 -

Minimum contact time [ms] see above

Minimum flight time [ms]: seeabove

Maximum flight time [ms} see above

Step length calculationsee above

Minimum gap between feet [cm]see above
Minimum foot length [cm] see above

Filter GaitR IN and Filter GaitR OUT [LEdef above
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4.2.2.6 TREADMILLGAIT TEST
Main Parameters

§ Starttype:l KA & O §oftveast totnman@ BReiInalimpuls@

 Stoptype:il KA a Software cofmakQ'End of Time2 NEktébhal Impuls@

 Test lengthy I LILISF NBR 2y f @Endk & Tighe 2 LIy R & BIBIS DA TW S a
minutes:seconds the test must last (from 00:01 to 59:59)

1 Treadmill speedindicates the speed in km/h the treadmill is set at; the setting range s 0.1
20.0 km/h with steps of 0.1.

1 Direction: Indicates if the walking direction is 'Interface side' or 'Opposite side'. Therefore, if
the interface drums are at the end of the treadmill choose 'Opposite Side', or vice versa.

Secondary Parameters

1 Minimum contact time [ms] see above

Minimum flight time [ms]: see above

Maximum flight time [ms} see above

Step length calculationsee above

Minimum gap between feet [cm]see above

Minimum foot length [cm] see above

Filter GaitR IN and Filter GaitR OUT [LEdaf above

Automatic Data Filter from 10% to 90% (default = deactivated); activating plaisameter,
the user can check if the values for flight time, contact time, gait time, swing time, and step
length are within the average value-the chosen percentage. If one of these data is out
of range, the table line will be deleted from the calcidatof average values and the
values on the grid will appear in striterough format (e.g. average = 0.8, filter = 20%, all
values above 0.96 and below 0.64 will be deleted).

= =4 4 4 A8 a8 -2
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4.2.2.7 TAPPINGTEST

Main Parameters

T

Start type:A Y RAOF 1Sa AF GKS adl NI 2statudickadgi A S W
SYGSNAyYy3a 2N SEA G exfethal imiuB 6 ONEDNY ANFRRVKIKS &
Starty O y insdtiRe aregs W

StaringfootY AT (y26y>s (KS ¥F22iightdt A &k @ KOIOK 01K SA ViR
20 KSNB A a fot defnkddS | & a

StoptypeA Y RAOIF 1S&a K2g (GKS SyR 27 (BE®ralifpulé@ Y dza (
fA1S F LK2G20Stft | Timéo&kS SyR 2F GKS fFySo 2
Test Length | LILISF NB 2yt @Endh & Tifh&aad bpedifies JSow Mmanyw
minutes:seconds the test must last (from 00:01 to 09:59)

Secondary Parameters

Minimum contact time [ms] see above

1 Minimum flight time [ms]: see above
1 Maximum flight time [ms} see above
1 Minimum gap between feet [cni]see above
1 Minimum foot length [cm] see above
Ly 2NRSNJ (G2 LISNF2N) | ¢l LAYy ¢Sadags AG Aa AYLJ
bars.
e ®
OK
® ©

Figure53 ¢ Correct execution of a Tapping Test
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4.2.2.8 VERTECLIKE TEST
Main Parameters

T

Start type¥ AYRAOIFGSa AT GKS &adGrNIG 2F GKS S
SYGSNAy3a 2N SEAGAYT GKS 60 NBO 2NI gAGK |y W
button, signal light, etc.).

StartttAYRAOFGS&a AF G GKS 0S3AyjhsidethddareBT 2FKEKSS a
2 Nolitsidle the are® @

Stoptypey a4 F2NJ GKS aidl NIz GKS Sy Btatsthang® S2 NS &
| yextébnalimpuls®@~ 2 NJ 6 Ay GKS OFasS 2F GAYS GSadavo
Mp aSO02yR&aé¢ gAffENKHMROKMKS {G2L) GalsS 1 v
Finishy ¥ 2 NJ { K SStafus chdrigel &\LiIS Ara Y SOSaal NB G2 aLlsSo.
0KS | (Kf SnsiBe thé dzagli 20TS (YKoStside théldieR T NAY (G KS 2 1 KS|
type cases this field does not appear

Number of Jumpsspecifies how many times the athlete must jump (from 1 to 99)

Direction: the only possible option i®pposite side’, i.e. the drums of the bars must be
positioned in the lower part

Secondary Parameters

1 Minimum contact time [ms] see above
1  Minimum flight time [ms]: see above
1 Maximum flight time [ms} see above
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4.2.2.9 2D GAIT TEST

A new test type called '2D Gait Test' has been added from version 1.7 or higher. With this new type
it is NOT necessary to specify the number of bars connected (X and Y), as this is detected
automatically by the software (the only limitation is that the number of X bars must be >=Y bars).

| Name My 2D Gait Test

| Testtype 2D Gait test -
| Start type Status change -
| Start Outside the area <
| Starting foot Automatic <
| Stop type Software command <
| Template Hormal walking <
| Notes o

As highlighted, the measurement area is always the area covered by the X bars and not by the whole
rectangle; this is very important with respect to tf&art parameter; if the athlete starts inside the
rectangle, but in any case before the beginning of the X bars, this must be defined as 'OUTSIDE the

Area'.
l an (1] L]

Start: OUTSIDE

Area ’

oy
Start: INSIDE Area

¥ i L i

The Starting Footfield contains only théutomaticoption and therefore it is no longer necessary
to define beforehand if the gait begins with the right or left foot, as the Y bars detect it automatically.

For certain situations it is in any case still possible to change the starting foot d €ait Report
the test phase (Results > View) using previous methods (right click on the grit _#°™
'‘Change Starting Foot' context menu) or via a new function with two buttonsein ";ﬂ m:‘

Gait Report section. Just press the icon of the required foot to set it as starting f°°‘w
(the one currently used is caloed, whereas the other igreyedout). E j'p,ightfcct!

The Templaté field, which previously contained various gait types besides the
normal one (shuffling gait, short steps, short stepstiy etc.) has been considerably simplified;
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thanks to the greatly improved algorithms for the automatic recognition of various patterns, it has
been possible to reduce the various types to only two, Nerfnal and Superposed Feet

Similarly to the foot change, a rapid method has been added for changing the template directly from
the Gait Report using the relevant button.

Template

’-hi“
: Mormal walking

In the Secondary Parametersf the 2D Gait Test there are 4 new parameters, which can already be
applied during test definition or during the trial analysis (<Parameters> button).

1 Minimum Distance Between Feeparameter required Mrimum centact time ms] "
. . . Minimum flight time [ms] 10
by the filter algorithms for specific cases S —— —
T Minimum FootWidth: similar to the minimum foot External signal holdoff [ms] 500
length; smaller measures are skipped, because they Ent peint R ~
. - Step length calculation Heel to heel -
are considered spurious
X . | Minimum gap between feet [cm] 0
1 GaitR In and Out Filtethe two parameters expressed yiimun ot tength fem; m
in number of sensors (LEDs) indicate mhi@imum Minimurm gap between feet (Widthjfom] | !
number of sensors interrupted by the gait and Hinimurm foot widh fem ;
. . . . \ Split 1 at distance [em]
triggering the start of the foot contact time (GaitR IN)__ —— .
and the end of the same time (GaitR OUT). See alSo west timeout ms1 2000
Chap.5.1.6 3rd step speed reference [mis] &
. . 6th step speed reference [mis] L]
1 Crutch Filter [Yes/Na]Filter breaks due to the crutch R —— 5
feet Discard first steps 1 -
1 Crutch Filter Width [LEDsNumber of LEDs to be e He M
. . .y Foot filter at startiend of system Yes -
discarded during acquisition
Foot length [Led] 2'1
Foot width [Led] 1
Filter GaitR. In [Led] 3
Filter GaitR. Qut [Led] 3
Template Normal walking
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After inserting the dataremember to pressSave> and return to the list of defined tests.

To review the parameters of a defined test, pass over them with the mouse, or dolitkeon them
(this is equivalent to pressing <Edit Test>).

Editing a test definition is only possible if no tests using this definition have already been performed.
The secondary parameters, on the other hand, can always be edited.

To delete a test definition, select it from the list and press <Delete Test>; all the tests connected to
this definition will be deleted!

To duplicate a test definition (useful, for example, if a-fefit test has been defined and the same
shall be applied to the right foot, or vice versa), select the test from the list and press <Duplicate
Test>. This creates a copy of the test, whichtbam be renamed and fully edited.

The buttons <Import Test> and <Export Test> are for copying the definition of a test from one
database to another. Press <Export Test> and save the XML file on your hard drive. Open another
database (or create a new one) and press <Ilmport Test> choosrfdelpreviously saved.

The tests preconfigured by Microgate can be duplicated, but not edited or eliminated.
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4.2.2.10 SWAY TEST

The Static (Sway) Test can be performed without OptoGait bars, with just the Gyko inertial sensor.
The sensor is usually placed at the pelvis level, to reproduce the theoretical centre of mass. As it is
working as an inverse pendulum in this case, thectfuh" and "arm" of the pendulum must remain
unchanged throughout execution (therefore avoid lateral or vertical displacements so that the
system can provide meaningful data). For example, in a classic upright sway test, the feet will have
to remain still ad there must be no height variations.

The height of the GYKO from the ground must be entered at the start.

|Name Body Sway

|Testtype Sway test -
| Start type Software command -
| Stop type End of time -
| Test length 00.30 o

| Notes

Main Parameters

9 Start type:this can only beSoftware command

1 Stop type:Indicates how to interpret the end of the test: witkxternal Pulsg "End of Timeé
or "Software Commarid

1 Test length appears only if Stop type =EHAd of Timé and specifies howmany
minutes:seconds the test must last (from 00:01 to 09:59)
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42211 LONG JUMP TEST
Main Parameters

1 Start TypeDefines how the test is initiated:

o Statuschange the test starts when the subject enters or exits the area covered by
the bars.

o External triggerthe test starts via an external signal (start button, signal light, etc.).
o Software commandthe operator manually starts data acquisition

1 Start Position:Specifies whether the subject should begin the test inside ("within the
area") or outside ("outside the area") of the bars.

1 StartingFoot: Indicates which foot the subject uses to jump in case of a sieglgump
(left or right).

1 Initial Distance from Bars [cmJAllows setting the distance between the subject and the
beginning of the bar area. This is useful, for example, when using a single meter, to extend
the total measurable distance.

1 Stop Typedust like the start, the end of the test can be triggered by a state change (e.g.,
landing detected by the bars).

T Finish In this type of test, the landing must occur within the area covered by the bars.

T  Number of JumpsDefines how many consecutive jumps the subject must perform, from 1
to 999.

Secondary Parameters

T Entrypoint: Allows specifying whether the jump is performed toward theerface Side or
the Opposite Side. If the subject moves away from the interface towers during the jump,
select Opposite Side; otherwise, choose Interface Side.

1 Step Length CalculatioDefines how the jump distance is measured, with the following
options:

o Tip-to-Tip (distance between the toes),

o Heelto-Heel (distance between the heels),

o Heekto-Tip,

o Tip-to-Heel,

o Centerto-Center (distance between the central points of consecutive feet).

T Minimum Jump Length [cm]Sets a minimum threshold for valid jundpstance. Jumps
shorter than this value are automatically excluded from the analysis
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T Stabilization Time [s]Specifies the number of seconds the subject must remain still after
landing for the jump to be considered valid. Any movement before the end of this period
will result in the exclusion of the jump.

T Gyko Positionindicates the height from the ground at which the Gyko sensor is placed,
expressed in meters and centimeters.
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42212 ROMTEST

1 ROM tests do not require the use of the OptoGait bars, but only the Gyko Pro inertial
sensor.

1 The sensor must be placed on specific points of the body using the dedicated strap,
depending on the joint being analyzed.

1 During test configuration, the body segment of interest must be selected. Based on the
selected segment and type of rotation (e.g., flexion, extension), the application provides an
explanatory video showing the correct sensor placement.

Main Parameters

1 Start Type The test always starts automatically. After the user clieksetute" the system
waits for abrief stability phase during which the subject must remain still. Once this phase
is completed, the test starts automatically.

1 Stop Type Defines the method by which the test ends. Several options are available:

o Maximal: The test automatically ends shortly after the maximum angle is reached,
once a descending phase of the movement is detected.

o External ImpulseThe test stops in response to an external signal (e.g., button,
traffic light, etc.).

o End of time The test ends after a predefined time interval.

o Software CommandThe test is manually ended by the operator through a
command.

IMPORTANT NOTEhe test is designed to capture only one repetition at a time. This means
that the subject must perform a single movement, after which the values related to ROM,
fluidity, —and velocity for that specific  execution will be  provided.
However, especially if the "maxati option is not selected as the teshding criterion, multiple
repetitions may be recorded within the same acquisition. In this case, the reported values will
only refer to the last repetition performed.

1 Segment You can select the body segment to analyze. Available options include:
o Head, tunk, upperarm,lowerarm, hand, thighshank foot
o Generic (for custom tests)

1 Rotation (not displayed when a generic segment is selected): Specifies the type of
movement to be captured, such as flexion/extension, abduction/adduction,
internal/external rotation (the list changes depending on the segment).

Once the segment and rotation are selected, two buttons will become available:

o Show Setup VideoExplains the correct placement of the sensor.
o Show Function Videdlllustrates how to perform the movement to be tested.
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Secondary Parameters

OPTOGRIT

1 Reference [deg]This parameter allows you to set a reference angular value (in degrees),
useful for using the test as a visual biofeedback tool. During execution, the ROM graphic
highlights the achievement of the target value with a different color. If a toleranceas als
set, the system will show a differentiated graphic indication for the range between the
reference value = the tolerance percentage.

1 Tolerance [%]This represents an acceptable margin of error around the reference value.
For example, with a reference of 90° and a 5% tolerance, the system will highlight the
range between 85.5° and 94.5° in coltirg imagebelow shows at the top the initial screen
of a ROM test with a reference of 90° and a tolerance of 5%. Below, the screen at the end
of the test is visibl@.This function provides immediate visual feedback to the subject
regarding the correctness of the performed movement.

ROM [°]

0

ROM [°]

91

106

Velocity [°/s] Fluidity [%]

Velocity [°/s] Fluidity [%]

100
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4.2.3 DEFINE/ EDIT PROTOCOLS

In this section, the protocols to be performed can be defined or edited. The protocols can be
consideredasaprBSTAY SR aASNAS&a 2F GSada (G2 06S LISNF2NJ
2yS W awQ b 2yS WYWwdzyLlda mp aSO2yRaQO®

Usercreated protocols are only a group of tests and do not have a single data/report view;| for
Fyrfeairar G0KSe akK2ddZd R 0S OASGSR AYRAGDARdzZ|f &

To create a new protocol, select one of the three test magpmlogies (Performance, Gait Analysis,
Rehab)@ndpress <New Protocol>. Insert a mnemonic hame and optionally general notes.

Select the tests (in the desired order) that will make up this protocol, using the synbol

If a mistake has been made or a test has to be removed from the protocol, use the $ymbol

| Name | My Protocol | Save
| Notes Notes about my protocol -
Cancel
Test Protocol
GAIT TEST El ; GAIT TEST
MY TREADMILL GAIT TEST MY TREADMILL GAIT TEST
TAPPING TEST (’TAF'F'ING TEST
Name MY TREADMILL GAIT TE THREE JUMPS "
Test Type Treadmill Gait Test %
Start type Software command
Starting foot Right
Stop type End of time

Test length 10:00

Treadmill speed [Km/h] 5,0

Notes

_

Figureb4 ¢ Creation of a protocol
If you do not remember the parameters of a test definition, place the mouse cursor on it and its
characteristics will be displayed.

After inserting the data, press <Save> and return to the previous section.

The command <Edit Protocol> allows you to edit its name and notes and change its
composition.<Delete Protocol> deletes its definition. Unlike the deletion of a test definition, the
deletion of a protocol does not cause the chaiffiect deletion of all coelated tests but only the
connection they had with the protocol. After its deletion, the tests performed by the patients will

0S F2dzy R 3L AYy |a Waay3atsS (SadaQx y2z2 f2y3ISN N
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4.3 RESULTS
View
TEST LIST TEST ANALYSIS
Data @ Test
(©) Protocal 10m OJN 28/05/2009 15:03:46
(©) Analysis o (if] ~ 10m ON
Search
| patient Smith @
‘ Test Q
| oat From To
Filter by: Sprint and Gait Test
Figureb5 ¢ Results

In the Results section, the performed tests or protocols are displayed. For better understanding,
these three terms aréelefined as follows:

Testha F aAy3aftsS (4Sad o6Sdad mpé 2dzYLAUVL LISNF2NXSR
Protocol is a predefined list of tests to perform in sequence.

Analysis when a single test is displayed or when two tests are compared, certain configuration
parameters may be set for the video, the table with numerical data, charts, reports, printouts, etc.

It is furthermore possible to draw on still pictures, insertnowsi A 3y Q> RSt SGS Ay 02
these operations can be saved in Analysiusing a mnemonic name), which can then be recalled
without having to reset all parameters.

The RESULTS window is divided into 3 parts (from left to right):

1 FILTERS: panel for looking for a single test or for filtering according to various parameters

1 TEST LIST: contains all the tests made, possibly filtered by your parameters; the same
window also displays the list of saved analyses

1 TEST ANALYSIS: contains the tests/analyses manually selected for viewing, comparing,
printing, or exporting.
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Filters Panel
2A0K GKS W51 0FQ NIYRA2 odzitd2yx aStSO0 6KSGKSNJ

In the latter case, with thé~ and & icons expand or collapse the tests contained in the protocols.

Rossi Pierluigi Balzi+CMJ 08/06/2010 15:32:54

STIFENESS 08/06/2010 15:32:54
CMJ 08/06/2010 15:32:37

Rossi Pierluigi Balzi+CM.J 22/04/2010 16:26:45
A
Figure56 ¢ Expanded Protocols List

/| K22aAy3 4l yrfteasSaqQr ff alF@SR lylfeasSa oAff
than the execution of thanalysedests).

ANALYSIS LIST

. Test Postinfortunio John Smith 2304/2010 16:00:20

. Confronto Stifness di Rossi Pierluigi 2310412010 15:59:36
e O O o s //:
Figure57 ¢ Saved Analyses

To look for a patient or a test/protocol, the data can be inserted manually into the search boxes
6SdaIds 1S& AY Www2aariQ Ay (KS ©lodigphyaiist of patehtsl 2 NJ
or tests to choose from. Similarly, it is possible to filter by data by inserting a range of data with the
calendar control.

The 'Test type filter' radio button can be used to apply an automatic filter to the test type: for
example, if 'Jumps 15 seconds' is selected for test analysis, the list on tiameftside will only
show 'Jump Test' types and all others (gait, run, tagpetc.) will be hidden. This makes it easier to
select other tests of the same type for comparison or history purposes. If, on the other hand, you
do not want to use this automatic filter (for example, when selecting a variety of tests to export),
set the filter to 'Disabled'.

| Filter Testtype (@ Automatic () Disabled

To view all the tests and reset the various filters, press <Delete filter>.
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Test List
Sort by
- —, Select All
Delcte : oo Test ‘ hd
\ '/ Finesse Charles 3 SAUTS 26/05/2010 15:38:49 | J
s 79 Select for
Delete — ' Huber Franz STIFFNESS 23/04/2010 10:15:24 8 — Anaysis
M Huber Franz SQUATJUMP 23/0412010 10:07:00 &/
M ' Rossi Pierluigi GaitRiz 03/06/2010 11:35:25 {.//
W - Rossi Pierluigi 15 sec. jumps 23104/2010 15:43:18 gb/j

Figureb8 ¢ Test List Components

Click on the colummames (Patient, Test, Data) to display the list in order according to that field.
t NBaa F3IFAyYy (2 NBOSNBRS (GKS 2NRSNJ 0! X%Y %BX! 0o

To delete a test, press tHe symbol on the corresponding line of the chosen test; to dekte
displayed tests pres& on the table heading.

To select a test tanalyse press the symbd« on the corresponding line (or doublick with the

mouse): the test will be moved from the LIST table to the ANALYSIS table and a filter will
Fdzi2YFGAOFtfe 6S asSi 2y (GKS GeLlS 2F GSad oSo3
iNorRSNJ (G2 O2y il Ay 2yfe Wwdzyld 6SadaQT GKAA |ff2;
02 W 2YLINREA2Y QU O

To addall displayed tests, preé») on the table heading.

To make multiple selections, use tBellIFT S& G2 aSft SOG | NI} y3ISCERE LJ
key for selections that are not adjacent, as explained in secidn2 Pressing~ will move only
the selected tests, while pressifig will delete those lines.

T

s
]

Smlth John Treadmill Gait 02/08/2010 15:42:41
9’/ Rossi Pierluigi Tapping 10" 230412010 15:12:31
% Huber Franz STIFFNESS 2310412010 10:15:24

'. Rossi Pierluigi STIFFNESS 2210412010 14:27:55
® Rossi Pierluigi STIFFNESS 2210412010 14:27:44
® Rossi Pierluigi STIFFNESS 2510372010 18:11:24
® Rossi Pierluigi STIFFNESS 2510372010 18:09:31
® Rossi Pierluigi STIFFNESS 1510372010 12:22:17
#® Rossini Paolo STIFFNESS 0110772010 09:18:38
® Rossini Paolo STIFFNESS 0110772010 09:18:22
- - Smith John STIFFNESS 23104/2010 10:15:40
® Huber Franz SQUATJUMP 2310472010 10:07:00
M Rossi Pierluigi SQUATJUMP 2300412010 10:07:27
Figure59 ¢ Multiple selection
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From the test list, it is possible to perform two operationdRIEHTCLICKINGN one test line. More
precisely:

1 Change personallows you to associate a test with another person, if the wrong association
was made during execution; select the command and choose a patient from the displayed
mask; press <Confirm> to choose the new person. This function is also available on the
protocol list.

1 Edit note allows you to view/edit the note inserted immediately after test completion; the
note will be printed on the report in the General Data section on the first page of the test.

i Huber Franz STIFFNESS 23/04/2010 10:15:24

gﬂussi Pierluigi o o 2210412010 14:27:55

é Rossi Pierluigi | 22/04/2010 14:27:44
St o 2¢| TestMotes

; Rossi Pierluigi _ 25/03/2010 18:11:34

g Rossi Pierluigi STIFFNESS 25/03/2010 18:09:31

i Rossi Pierluigi STIFFNESS 15/03/2010 12:22:17

Figure60 ¢ Context menu under a single test

Conversely, rightlicking on the list of saved analyses provides the following options:

1 Rename allows you to change the name of the analysis
1 AnalysisNotes allows you to view/edit the note that has been entered; this note is printed
at the bottom of the report

ANALYSIS LIST

| 5
3

® Compare Analysis SquatJump 2410472014 12.59.17

Rename V/

Analysis notes

Z

Figure61 ¢ Context menu under the saved analysis

If the Gyko inertial sensor was also used during the tespegial icon will signal it:

TEST LIST

01 - Jump 10 seconds 2710372015 10.06.30
u Doe John 02 - Reaction Acoustic 5x 2710312015 10.07.40
s Doe John 03 - Gait 2D 4m A/R 271032015 10.09.27
u Doe John 03 - Gait 4m 271032015 10.57.53
s Doe John 04 - Run 4m 2710312015 10.59.46
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Test Analysis

¢t2 GASe | aAiay3atsS GSadsz aStSO0 GKS O2NNBAaLRYRA:
<View> (or doublelick with the mouse). See chap3.1View.

¢2 O2YLI NB Gg2 0(0Sadaz SyuSNI GKS NBtS@ryid GSad
See chap4.3.2Compare The button is disabled if the number of tests in the window is not two.

To remove a test from the analysis, press tfesymbol on the corresponding line in the 'TEST
ANALYSIS' table. To delete all the tests displayed, (#emsthe table heading.

Toanalyseli KS KA &U2NEI AyaSNI Gg2 2N Y2NB (Sada Ay
<History>. See chapl.3.3History.

¢2 SELRNI (GKS RIGFE G2 9EOStX RR i tSrad 2yS
I RAIFIf23 062E |a14&48 AT (GKS SEGSYRSR OSNEAZY O0F2
repeated) or the simple version (only numerical teata) should be displayed.

Pressing <Print>-number of reports (to be printed directly or saved in PDF format) are generated,;
GKS ydzYoSNJ O2NNBalLlRyRa (2 GKS ydzyoSNJ 2F GSafi
generating the output, the output directory for the above filesishbe selected.

TEST ANALYSIS

. Rossini Paclo STIFFNESS 01/07/2010 09:18:38

mith John STIFFNESS 2310472010

uigi STIFFNESS 34
@ Rossi Pierluigi STIFFNESS 25/03/2010 18:09:21

Figure62 ¢ Test list toanalyse
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4.3.1 VIEwW

In this section the test selected is displayed.

5L 0,879 (639) 0,481 (35.5) 0,450 (32.7) 0,429 (31.2) 0,69 0,216 (15,7) 0,213 (155) 5 1350

v
v 6R 0,944 (68,8) 0.450 (330) 049 (36,2) 0,448 (327) 0,666 0213 (155) 0235 (17.9) 2 13
(¥} 7L 0,888 (65,6) 0,496 (36,1) 0,428 (31,6) 0,460 (34,0) 0,709 0,235 (17,4) 0,225 (16,6) n 137
o 8R 0,914 0,428 (31,2) 0,466 0,448 0,663 0225 0223 68 13
(V) 9L 0,466 (34,4) 0,691 52 1,35
e Minimum (#4) 0873 (#8) 0428 (#8) 0428 (#6) 0429 (#4) 0,658 #7 0213 #6) 0213 #) 5 #5) 13
-] Maximum #7) 0544 #7) 04% #7) 0,49 (#8) 0,460 #3) o #9) 0235 *n 0235 6) 92 (£g3) 13
e Avg 0,906 66,0 0,465 340 0,465 34,0 0442 323 0,684 0221 162 0222 161 69 136
) Std Dev 00271 20 0027 20 0021 20 0,01 10 0,024 0008 07 0,007 06 12 om
(. ] Avg L 0884 646 0485 354 0439 323 0441 324 0,704 0223 164 0220 160 63 136
e Avg R 0928 680 0439 320 0485 358 0443 322 0,664 0220 159 0223 163 % 137 )
o L - R(%) 5,0% 9,3% -10,3% 0,5% 57% 13% -1,4% 18,7% 02
Ve )

L) L) Q.

— -_—
Barn.s == Baris = B
™ -

@ [ ()

&) w O

Figure63 ¢ View
The items on the left from top to bottom are the following:

name of the patient

test type and execution date

VCR player with slider and commands for managing the acquired video(s)
command buttons for activating various functions

<Back> button to close the mask View and go back to the Test list

7 total test data

= =4 =4 4 A

On the right there are 4 types of information regarding the current test; each set of information can
be shown/hidden using the configuration commands.

The items from top to bottom are the following:

1 Videosacquired by (one or two) webcam(s); if the webcams are not connected when the
test is performed, a fixed image with the Microgate logo will appear

1 Chartsdisplaying the results: it is possible to choose the chart type (lines or bars) and the
measurement to be displayed (times, heights, powers, etc.)

1 Table of numerical dataa grid with various lines and columns displays actually acquired
data and calculated data; at the bottom of the table statistical and aggregated data are
displayed (average, minimum, maximum, etc.)

1 OptoGait bars displays the mumber of bars connected at the time the test is carried out
and which LEDs turn on during the test
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The table shows the list of all the external, flight and contact times acquired during the test. The
data has been processed to obtain further information such as jump heights, energy, developed
power, etc. See chap.1 Definition of Result Columns

In the case of Sprint/Gait test, step length, speed, and acceleration are also displayed.

By checking the various rows, invalid flight and/or contact times can be deleted. Se®chap.

In the bottom left area total test data is displayed, such as:

Effective time [mm:ss.dd]actual time of the test in the format minutes, seconds and
milliseconds; this is the difference between the actual start of the test, calculated from the
first event (e.g. the first takeff from the ground), and the end of the test.

Total time [mm:ss.dd] total time of the test in the format minutes, seconds and

hundredths of a second; this is the difference between the start of the sagballedoy the
acoustic signal, and the end of the test. If, for example, 10 seconds pass between the two
start beeps and the end of the test, and the patient begins to jump 3 seconds after the first
beep, the two values will be Total time = 10 and Effective tinTe

Specific energy [J/kg]specific energy produced during the test calculated with the
following formula:

Q 0Q
Specific power [W/kg] specific power produced during the test calculated with the

following formula:
"QBYDBY BTY

T 3JQ0 G pBY
Where T= Flight Time, & Contact Time

Patient's weight [kg or Ib] patient's weight in kg or pounds

Totalenergy[)Y AF GKS LI GASydQa ¢SAIAKG A& | @FATI O
expressed by the patient during the test (SpecificEnergy * PatientWeight)

Totalpower[WY A F (GKS LI GASYyGQa ¢SAIKIG A& | OFAf I ¢
expressed by the patient during the test (SpecificPower * PatientWeight)

The four values are influenced by the eventual presence of a value other than zero in one of two
FASEtRa bh@SNI2FR 2SA3AKib | yYR2BDOSNI 2 R 72 02Re@
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At the top left (see figure below) is the command panel for checking test progress.

Illlllllllllllﬂmlllllll

Figure64 ¢ Command panel

From left to right the commands available are:

Back to the start of the test
Back one frame

Play/Stop

Forward one frame

Forward to the end of the test
Move the progress bar (slider) by moving the cursor with the mouse.

Instead of the buttons Back/Next, the right and left arrow keys on the keyboard can be used to move
forward/backward by single frames. The CTRL+Right Arrow and CTRL+Left Arrow can be used to
move by a thousandth of a second.

Hold the Ctrl key and right click to scroll forward or back through the video to the desired
millisecond.

Insert the time in milliseconds

Figure65 - Ctrl + Right Click
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¢ MICROGATE OPTOGEIT

Right click on the video only (without Ctrl), instead, to display the video using the default player
selected in MS Windows (Windows Media Player, VLC, etc.).

—
| ?

Figure66 - Right Click on the Video
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4.3.1.1 CONFIGURATIONPANEL
Pressing <Configure> displays the choices available.

ity ey el

Parameter | -
— ey
Chart

Chart @ Show (7)) Hide

Grid @ Show 7 Hide

Labels @ Show (7)) Hide

Show ALL -

Data Window ALL -
Data

Data @ Show 7 Hide

Bars @ show ©) Hide
Video

Video @ Show () Hide

Play @ Single (7)) Continuos

Overlay @ Show 7 Hide

Video choice Video #1

Speed

Lix 0.5x 1x

— e D ey

Figure67 ¢ Configuration Panel for the View test function

The <Set Start>, <Set Stop> buttons are for defining the start andespeéctively of the part of
interest. Place the cursor at the start and finish points of the desired movie clip and press <Set Start>
FYR GKSy f{Si {d2LBHe ¢Kdza | LI NI 2F GKS Y20A
periods.

(T TR

t NBaa frwSasSap G2 OIFyOStf GKS W{GFINIQ YR W{i2L

Doubleclicking anywhere on the timeline, the positioning time can be entered. The value must be
in millisecond® A ®Sd® F2NJ SEF YL S mytm (2 NBIOK Myé¢ dTtmMO

With <Search Parameters>, it is possible to look for a parameter selected from the 'Parameter' drop
down menu; e.g. select ‘first flight time' and press Search Parameter: you will see the film clip and
the slider used to move forward to the frame corresplang to the patient's first takeff from the
IANRdzyRd . & dzaAy3ad WbSE(G ¢odCtAIKIQY &2dz gAff 32
is very useful when comparing two tests.

The display of test data can be configured by the user:

Chart
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¢ MICROGATE OPTOGEIT

Chart shows/hides the chart
Grid: shows/hides the dotted lines forming a grid on the chart
Labels shows/hides the labels for the numerical values on the times on the chart

View: shows all the data acquired or only certain data; in this case, a scrollbar
allows you to move to the right and left inside the chart

o Data Window the table of numerical data displays thenamber of data based on
the window in blue shown in the chart. To move the windowght-clickit with the
mouse and drag it onto the chart.

o O O O

2009 15:3

I I —
S s Pt cani, S

3L 0,873 (64,5) 0,495 (35,6) 0,215 (15,9) 138,

0,439 (324) 0434 (321) 0.219 (16.2)

v
2 4R 0,912 (67,0) 0,439 (31,8 0,481 (35.3) 0431 (31,6) 0,658 0,215 (15,8) 0,216 (159 7 13 )
7] 5L 0.879 (63,9) 0,481 (355) 0,450 (32.7) 0429 (31.2) 0,69% 0216 (15,7) 0,213 (155) 5 135
v Timeout 3,000
("] Minimum () 0,873 () 0439 () 0439 #) 043 (#4) 0650 ) 0215 #4) 0215 ®) 51 @) 1%
) Maximum *3) 0,840 (#3) 0495 (#3) 0495 #3) 0445 ) o721 ) 0226 *) 0219 ) 3 (0) 1%
e Avg 0908 65,7 0472 M3 0472 342 0431 322 0,692 0220 163 0247 159 65 13
® Std Dev 0034 22 0029 22 0029 25 0007 02 0,022 0006 02 0002 00 12 0,01
e AvgL 0873 644 0488 356 0439 324 04 321 0,709 0219 162 0215 159 6 13
e AvgR 092 682 0439 3 0488 359 043 323 0,558 0221 164 0218 159 b2] 137
)

L - R4} £1% 10,0% A1,2% 0.5% 7% 0,5% A4% 19,7% 2.5
L 7 220 B i 707 o 7 20 T

e e e LU A G 7
Figure68 ¢ Display 10 events at a time and take 3 of them into consideration (blue window)

o Data shows/hides the grid with numerical data
o Bars shows/hides the OptoGait bars

o Video shows/hides the acquired video

o PlayyoucarlJt I @ W{Ay3fSQ o2yfteé 2yO0S0 2N W/

o Overlay using graphical tools draw on a still picture and save this image as an
overlay f_?)); use this flag to show or hide it

o Video choiceallows you to choose whether to show or hide one of the two videos

0 Speed normal (1x) or slowed down by a factor from 0.1x to 0.9x

The Configuration panel can be closed (i.e., minimized) using the bgdtionthe upper left corner.
Only the video commands (play, stopff, rew, etc.) are available, allowing you to view the test.
Use>>to open the panel again.
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Ro==i Pierluigi

STIFFHESS 22004/2010 14:27:55

00:08.55

Figure69 ¢ Open Configuration panel

Figure70 ¢ Closed Configuration panel

4.3.1.2 CHARTS

In OptoGait charts there are various viewing options. (for example, in Higguee71'Stance' and

'Swing' are displayed). To change view type-déttk with the mouse on another option (such as

Wt 26 SN 2N WI SAIKG QO dolowrdaStheahnd bagsAings akd-ad $herdidteS & |
used as legend.

In addition, if you place your cursor on one of the buttons, the displayed chart type will appear on

theright. Itcan be Iines) or bars M). To change the chart type, leftick on the corresponding
symbol.

z A

.8 LINBaaiy3a GK a8 Y0 2f a Wy Bdhdel ihezimvdsplay2 dz O v

"Stance Phase
e B
Swing Phase

Figure71 ¢ Chart options

If a setting is not available, it is displayed in black. e.g. if no second webcam is connected, the option
'View video#2' is disabled).
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The OptoGait software has a graphic tool émalysingmages acquired by webcams. To enter this

section, justdoubleclick with the mouse on the still picturd process (see chapb.4 Video
Analysi$.

Press <Menu >> > to close the Configuration panel.
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4.3.1.3 STATISTICSCHARTS

Both during a test and in the subsequent data viewing and analysis, instead of the charts described
in the previous chapter, it is possible to view a pie chart depicting the division of time elapsed
between specific thresholds defined previously.

The same panel used to configure the second monitor (see dha.2 can also be used to indicate
which value is to be taken into consideration (Stance, Swing, Step Length, Jump Height, etc.) and
which warning threshold and bad threshold values are to be set.

The mode (Asymmetry or Absolute Value) is obviously the most important parameter to be set on
the basis of what is to be monitored.

In the example below we want to see how asymmetric (right/left) the patient is during a treadmill
gait test in terms of step length, in relation to the thresholds set:

Mode Azymmetry -
Type Step -
Data window 5 DATA - 65%
. 19,381s
Warning threshold 5% -
Bad threshold 10% -

The statistics chart shows that in a total of approximately 30 seconds testing, 26% (7.8 s) showed
asymmetry under 5%, 65% of the time (19.3 s) it was between 5% and 10%, and just 9% of the time
(2.6 s)asymmetry was over 10%.

The Data Window allows us to decide every how many events a calculation to work out which of the
three bands the patient falls into; e.g. by setting 5 DATA, every 5 steps (or jumps) the average of the
selected measurement is calculated, compared with teéemrence value and the established
thresholds and assigned to the good, warning or bad category.

In this second example, however, we see the use of 'Absolute Value' mode where, in a 'Jumps 60
seconds' test, the Height value is compared with a reference value of 30 cm: 31% of the time the
patient jumped over 27 cm (30 cqil0% of the warning threshold26% of the time he/she jumped
between 24 and 27 cm, and 43% of the time he/she jumped under 24 cm.

Mode Absolute Value -
Type Height -
Data window 5 DATA -
Reference value 30 -
Warning threshold 104 -
Bad threshold 0% -
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4.3.1.4 TABLE WITHNUMERICALDATA
Ly WwdzYLl ¢SaidaQ 2N WwSEFQOiAzy ¢SadaqQsr GKS ydzy
always fit into one screen.

On the contrary, in Sprint/Gait tests (regular or with treadmill), the table of numerical data has many
columns (a horizontal scroll bar is shown); it was therefore decided to divide them into two pages,
the first containing typicaRun Dataand the second containin@ait Data

To switch from one screen to another, click on the link on the top left corner of the table.

J 1R &J 1L 0,8¢
) 2L 0,668 v 2R 0,94
J 3R 0,894 I 3L 0,81
v 4L 1,608 L 4R 0,91
7 5R 2,262 J 5L 0,87
v 6L 2,959 s 6R 0,94
o TR 3,622 I 1t 0,8¢

Figure72 - Run & Gait Data

There is also a third type of data depiction called 'Gait Report', which can be zoomed with the +
and¢ button

Gait Report
Zeom
L=
Lengths Step length [cm] Left 73,321 (CV 2,9%) |—
Right 75,5%2,3 (CV 3,0%) |_
Diff -3,0% i
Stride length [cm] 148,8+2,7 (CV 1,8%) | —
Gait parameters % Stance phase [%] Left 71,7%0,8 (CV 1,1%) |_
Right 70,6%0,6 (CV 0,9%) |_
Diff 1,5% |i
Swing phase [%] Left 28,3%0,8 (CV 2,7%) |_
Right 20,4£0,6 (CV 2,1%) |nmm—"
Diff -3,9% i
Single support [%] Left 29,4%0,7 (CV 2,5%) I_
Right 28,3%1,0 (CV 3,4%) I_
Diff 3,6% i
Total Double support [%] 42,3810 (CV 2,4%) I—
Load response [%] Left 20,3%0,7 (CV 3,6%) |—|
Right 21,9%0,9 (CV 3,9%) I_l
Diff -7,8% |m
Pre-swing [%] Left 21,941,0 (CV 4,6%) |mm—
Right 20,330,8 (CV 4,0%) |
Diff 7,3% |m
Time parameters Step time [sec] Left 0,539£0,010 (CV 1,9%) |_
Right 0,534£0,012 (CV 2,2%) |_
Diff 0,9% |
Gait Cycle [sec] 1,073%0,014 (CV 1,3%) | e—
Cadence [step/sec] 0,930£0,010 (CV 1,1%) | ——
Speed parameters Speed [m/s] Left 1,39£0,03 (CV 2,2%) II
Right 1,39£0,02 (CV 1,4%) I-
Diff 0,0% |
Average Speed [m/s] 1,3920,03 (CV 2,2%) |-
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In the Run Test (on a modular system or on a treadmill) there is anpths=ibility, i.e. to view a
dynamic report Run Repor} focusing on the asymmetry between the right and the left foot. Of
course, the report can be viewed also under Results and in the print report. To view the report, click
on the link highlighted in the upper left corner to togdietween Run Data, Gait Data, and Run
Report.

Run Report
Zoom
L=
Lengths Step length [cm] Left 115%3 (CV 3,0%) —1
Right 10913 (CV 2,3%) |——
Diff 5,5% |
stride length [cm)] | "
Time parameters Flight Time Left 0,080+0,008 (CV 10,0%) _'l
Right 0,073£0,007 (CV 9,6%) |
Diff 8,6% m
Contact Time Left 0,29010,006 (CV 2,1%) —1
Right 0,289%0,006 (CV 2,1%) |———
Diff 0,3% |
Contact Phase Left 0,063%0,007 (CV 11,1%) jmmmms
Right 0,058+0,007 (CV 12,1%) jmmm
Diff 7,9%
Foot Flat Left 0,14610,007 (CV 4,8%) _1
Right 0,142%0,007 (CV 4,9%) |——
Diff 2,7% |
Propulsive Phase Left 0,080£0,004 (CV 5,0%) _
Right 0,089£0,004 (CV 4,5%) |
Diff -11,3% |
Height Left 0,8%0,2 (CV 25,0%) |
Right 0,7£0,1 (CV 14,3%) |mm
Diff 12,5% |
Stride Angle Left 1,5790,283 (CV 17,9%) |-
Right 1,388%0,248 (CV 17,9%) _—!
Diff 12,1% |
Speed parameters Speed [m/s] Left 3,11£0,06 (CV 1,9%) |-
Right 3,00£0,05 (CV 1,7%) [mmm
Diff 3,5% u
Average Speed [m/s] | 1

Figure73- Run Report

In TappingTests, four pages may be scrolled:

1 Left and right foot results

Left foot results

Right foot results
Comparisorbetween right and left foot

= =4 =
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At the bottom of the data, some statistical data are calculated:

T Minimum Value

T Maximum Value

1 Average (L)

T {GFYRFENR 5S@OAFGAZ2Y 00

1 Coefficient of Variation (CV: ratio of the standard deviation to the mean)

In some test types, values are calculated for each foot (left & right)

@ Minimum (#24) 0,062 (#8) 0374 (#8) 17.2  (#8) 2094  (#2) 1,33
@ Maximum (#8) 0,282 (#22) 0,579 (#22) 411 (#22) 107,27 (#12) 1,78
) Avg 0,184 0,459 26,2 41,10 1,56
® Std Dev 0,051 0,057 10,0 20,45 0,10
e cv 27,7% 12,4% 33,3% 49,8% 6,4%
® Agl 0,189 0,464 30,0 40,16 1,56
® AwgR 0,180 0,455 30,0 42,05 1,56
@ L_RM) 4,8% 1,9% 0,0% A,T% 0,0%
® VL 18,5% 12,7% 33,3% 45,8% 5,8%
® /R 35,6% 12,5% 33,3% 55,1% 1.1%

Figure74 ¢ Calculated statistical data
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4.3.1.4.1 Row Management Menu
When RIGH€licking on a table row a context menu appears with the following items:

COCCCOCCOCK

5R 2,262 335 0,873
6L 2 RO AT 0,912
7R Restore Row ) 0,879
8L Delete Row F 0,944
9R Delete TCaont. ; 0,888
0L Delete TStep } 0,914
M"MR Show marked rows ; 0,837
12L : f 0,900
Change starting foot 3
13R . 0,867

4L 6,402 980 0,934

Figure75¢ Data row_m_anagement menu

T

Restore row allows you to reset a previously deleted row or a row connected to the row
above or below as valid

Delete row. deletes the selected rogwdeleted rows are not considered in the calculation of
averages and of total values for the test; they are displayedrikethrough

Delete TCont. deletes a contact time from the selected row; as a consequence the
associated contact and flight times are added to the flight time in the row above

Delete TFlightdeletes the flight time from the line row; as a consequence associated flight
and contact times are added to the contact time in the row below

Show marked rowsallows you to show/hide deleted rows or rows with deleted flight or
contact time

Change starting foatallows you to set the right foot or the left foot as starting foot. It is
very useful to use the video to discern with which foot the patient has started. If you do not
KIS @ARS2 NBO2NRAYy3I& FyR @&2dz R2 y2i NBYSY
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4.3.1.5 SrarTFoOT

The Starting Foot can be defined during the creation of a test (see 'Define / Modify Test'), or
afterward - keeping it as 'not defined'during the analysis.

Sprint and Gait Test on modular systems:

- Startingoutsidethe test area: the starting foot ke first one to touch the ground inside the
area,;

- Startinginside the test area: the starting foot ithe one with the first contact after the
beginning of the test.

Assigning the starting foot after a test has been carried out is done in the 'Results’ area. From 'View',
open the 'Configure’ menu, select 'First Contact Time' from 'Parameter Research' and, viewing the
first contact time from the 'Data’ window, rigkdlick on the relevant line. At this point, select
'‘Change starting foot' from the displayed menu and make your choice.

E.g. In the following picture the athlete enters the Optojump test area with his RIGHT foot (as you
can see in the video) and then, using the menu, it is possible to assign that foot (confirmed by the
green footprint below).

———
e :
- .,. * ;=
b (")

Figure76 ¢ Sprint and Gait Test: assigning the starting foot

Should you realize that the assigned starting foot is wrong, just follow the aftated procedure
and switch the selection.

Treadmill Running Tesind Treadmill Gait Test.

In this case the foabuching the groundfter the START commaiglassigned as starting foot.
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If the START is assigned during a double support, as occurs quite often in Gait Tests, the starting foot
is the one in front on the Treadmill.

Figure77 - Defining the starting foot = right foot, pressing START at fhié moment

Assigning the starting foot before the test is of utmost importance when using OptoGait together
with a surface electromyography, in which case, the EMG software needs to know the starting foot
beforehand.

A CAUTION

See chapl.6for correct positioning of the bars on the treadmill.
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Of course it is possible to do this afterwards using the same method described above Sprihie
and Gait Tests on modular systenf@ven as regards possible foot assigning errors).

OPTOGEIT -ui
— =

- e e e

A il b bl WEEL

O
Parameter [First T Contact -
Chart Showe © Hige
Grid © show e
Labels o show e

Data o show ide
Bars. @ Show ide
Video

|
Video © show Hige
Play © sige Contewo
Overtay © show Hide |
Video chowce Video #1 |
speed —_—8|
F————— - "
[ T T Undstned
[ 9] Lentoot
' a2
Rightfoot

= oy i o
Figure78 - TreadmillRunningTest: assigning the starting foot
L IO %]
e
- e e | :
Play & Single Comtmca (‘: kum:: 5 3
Overlay © Show Hide |
Video choice Video #1 ) Minimum o () o8 ) %
Soed —  e® Maximum o 1) 0718 ) %
T ™ w (@ 0718 59
o cmecomeme o Crangesaogost_v | unaenes
L]
|8
e
|®
&
K-
|
|
i
i
|
P = pa— -—ra

Figure79 - TreadmillGait Test: assigning the starting foot (double support)
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The starting foot of run and gait tests with modular systems car (]

be change several times. In a routrgh test, for example, it can

be useful to change the foot with which the athlete has entered =

the area after having changed direction. By positioningrtizaise ﬁiﬂmt '
on the footprint to be changed and pressing the right button

'Invert foot' is viewed. Choosing this option, fallowingfeet of the chosen foot are changed (e.g.
clicking on the footprint #7, the 7,8,9, etc. are inverted.).

-+ Back

ﬂ L] L ] L]

§ { Sng S

g'.h.“ .h StartinLgE:_?Ot#EZ E__h \
)

* ® Starting Foot #1: - . -
:-’:‘ RIGHT P ) b

Go -

[ T

In the roundtrip used in modular systems, assigning a maximum flight lower than the time it
takes the athlete to turn around in the test arda,K S Wi K S NE Qleletfef ahdi dubéikuged a
GAUK GKS WolO1Q F220LINAyGad ¢KSNBEF2NB>X asSi
0KS WGKSNBQ YR Wol O01Q F220LINAyGa NS G2 oS
ones deleted).

R13 L2 Ri1
BarN. 1 Bar N. 2
R1 L12 R3.

(]
Figure80-¢ KSNBQ FyR W. I O1Q F220LINAY G a
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4.3.1.6 VIDEOPREVIEWPOPUP. FIRST STEP PREVIEW

While in the new '2D Gait' test the starting foot recognition (first step) is automatic, in other test
types, such as Sprint and Gait (run and gait on lisgatems), treadmill gait and treadmill running,
the operator must decide which foot is the one that began the test.

In order to help the user in this operation, which is sometimes difficult because the patient is far
away, a new feature calleditleo preview popugas been added, displaying a popup window for N
seconds (you can set N as you like), where the first frame of the trial is viewed, allowing the operator
to understand if the entering foot is the one specified or if it is the opposite foot.

During these N seconds, by watching the preview of the two webcams it is possible to confirm or
change the foot of the first step simply clicking on the right or left foot icon (or wait until the popup
closes automatically confirming the choice).

In the example below, the patient enters with the left foot, whereas the test was set differently (or
could have been set as 'undefined’). Clicking on the red icon of the left foot, the setting is
immediately inverted, therefore it does not need to be daafeerwards from the Results Module.

Select the start foot

Automatic confirmation in 4 seconds

Versionl.14.1 ¢ 26/05/2025 Pagell18of 257



¢ MICROGATE OPTOGEIT

4.3.1.7 VIEWING OF THEOPTOGAIT BARS

The OptoGait bars allow you to view afterwards the LEDs that have been interrupted (in red) and, if
a starting foot has been set, to view the footfall thanks to the graphical footprints. The footprint
length is directly proportional to the number of integpted LEDs.

Similarly, the labels of the numerical data chart and row values always display which foot they are
referring to.

| stancePhase
SiinaShacey
sSipseSunpod, sL
SoubleSupporty
_ 3 T E T TTWTOMORCRERS L —
[N
| steplengnt . =
_— b
miicccleratong

Zoom

Q 2R | ... (N - ... .- .- -ttt

o

0
1 2 3 4 5 6 7 8

GaitData  # TExt[s] Stancephasels] % Swing phasels] % Single Sup.[s] % Total Double Sup.[s] % Step Timels] _Init Double
) 1R 0,283 (A
s 2L 0,245 I)
) 3R 0,203 .
s aL 0,199

L 5R 0,194

7 6L 0,202

) 7R 0,179

(v Time out 3,000

e Minimum #7) 0,179

[S) Maximum (#1) 0,283

(o] Avg 0,215

C] Std Dev 0,036

(S Avg L 0,215 .
8 Ava R 0.215 % \/
(LS S
P ®

L2
Bar N. 1 Bar N."2
(1 |

[ @

Figure81 ¢ Indicating the foot on charts, tables and bars

When watching a run/gait video of a modular system composed of many meters, as the time
progresses, the bars scroll in synchronization with the video and the charts, allowing the user to
follow the LEDs interrupted during the test.

Bar scrolling can be disabled by clicking on the lock icon in the bottom right corner. The button has
a toggle function, so when clicked scrolling is enabled again.

(IO LS

From this view, aVleasuring Rulercan been used to see how maogntimetres(or inches) there
are between a series of lit LEDs (or between two points). Declldke on the first LED and then on
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the second LED to view the measure (the markers are green and red for the first and second point).
Click anywhere on the bars and ESC to delete the measure.

Figure82 - Measure in cm or inches of the distance between two points

In this view you can algemporarily delete a series of LEDs for a certain period of tirdmlike the
command <LED Filter> (see chdpl.2, which excludes a series of LEDs for the entire test, this
allows you to also work during the test analysis and exclude a series of contiguous LEDs (or one
single LED) for a certain number of thousandths of seconds. Let us suppose, for example,rgat duri

a treadmill gait test you realise that the patient has shuffled his/her foot by mistake and you want
to delete that series of LEDs for those 2 seconds: press and hold the CTRL key, click on the first
incorrect LED and (without releasing the CTRL keyttendhouse button) drag the selection as far

as the second LED in your segment (ageldured area will indicate the part to be cancelled).
Confirm by pressing YES when prompted, if you want to delete the LEDs, and indicate the number
of thousandths of seonds for which the change is to be applied (in this example 2000), and the
numeric data table will be displayed. If you want to save the data, press <OK> in the upper left
corner. Otherwise, press <CANCEL>.

Delete Led?

Bar N. 2

Figure83 ¢ Deleting LEDs for a certain amount of time
If you want to delete the whole series of LEDs (a complete footprint) for the entire test, press

CTRL+right mouse click on any red LED of the footprint and then confirm the deletion by pressing
YESSee also this article of our Knowledge Biseall the operations available in this view.
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Zoom and Config Buttons on the Bars

Clicking on the "+" icon at the beginning of the displayed bars, the latter can be zoomed. Click on
the "-" icon to go back to normal view.

116_9

Led 10

=2
N n o

|

Using the Configure Bars button (useful mainly for run or gait tests) the information to be displayed
can be set. Partial and progressive distances between one step and another have been added.
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4.3.1.8 PRINT

When <Print> is pressed, a mdli- 3S NB L2 NI A& LINAYGSR gAGK GF
(average) test data, numerical test data (times, heights, power, etc.) and all the charts of the
previous window.

A box containing the index with the pages allows you (by clicking on each page) to rapidly select the
desired section.

Figure84 ¢ Report Print

The radio buttons on the left allow you ghow or hide particular sections of the report for both
Data and Charts. Press <Apply> after changing any of the parameters to view the changes to the
report.

The command toolbar above the report allows you to perform the following operations:

Figure85 ¢ Print Report Command Toolbar

1 Printthe report on the printer set in the dialog box
Refreshthe data

Show/Hidethe page index

Go tofirst page

Go topreviouspage

Go tonext page

Go tolast page

=4 =4 =4 4 -4 -

Versionl.14.1 ¢ 26/05/2025 Pagel22of 257















































































































































































































































































































































































































