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1 Infroduction

1.1 Overview

The FLOAT (Free Levitation for Overground Active Training) is a weight relief system that
supports safe gait training in a three-dimensional space by providing dynamic fall protection.
The FLOAT allows the patient to move freely in a large workspace. Thus, different activities
can be trained.

Virtual Reality has become increasingly important in scientific and clinical studies for
rehabilitation in recent years. VR can help in gait rehabilitation for several reasons:
e Motor learning:
o VR can stimulate zones in the brain that influence motor learning and therefore
positively support neuroplasticity and quality of walking.
o The VR module shows locations that a patient needs to reach, with each location
offering visual stimuli and the system then offering visual and auditory feedback.

¢ Motivation:
o Inaddition to physical limitations, many patients also suffer from depressed
mood. Repetitive and monotonous exercise can make this worse. VR can help to
positively influence motivation and general mood.
o The VR module allows therapists to choose from different exercises, difficulty
levels and environments. Patients can see their progress continuously on the
floor with simple scoring.
e Feedback:
o VR can provide visual, auditory, and haptic feedback to patients, supporting
progress in rehabilitation.
o The VR module uses both visual and acoustic signals for feedback.
o Activities of daily living:
o VR enables complex situational learning methods that are not feasible in traditional gait
training.
o The VR scenarios simulate real-life challenges such as crossing a street or picking up or
dodging objects.

Based on these conclusions we are offering a VR module for the FLOAT to support
gait training with exercises that support ADL training in a motivating environment.

The VR module for the FLOAT can only be used in conjunction with the FLOAT. The

operating instructions of the FLOAT system must be considered an integral part and
must be followed.
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1.2 Virtual Reality System
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The picture shows the room with the dimensions of the FLOAT system and the position of the
beamers (in red). The exact adjustment of the relative positioning is not considered. The
beamers are each mounted on a rolling stand and can be removed from the range of motion
when not in use. The current location of the media rack is drawn in blue.

1.3 Device list

Projectors: Panasonic
total
Tablet: Samsung Galaxy Tab AS
Media PC: Zotac EN173070C
Mini PC: Intel NUC

Speakers incl. volume control
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1.4 Startup / Shutdown Procedure

The image dimensions in the "VR" system comprises a floor projection measuring approx.
8.0m x 2.5m within the FLOAT work space.

Computer-animated graphic content is used to playfully encourage patients to make goal-
oriented movements as part of their exercises. This content is played from a media PC,
controlled via a tablet PC, which is wirelessly connected to the system. Two speakers are
included in the system.

The data from the FLOAT are fed through a Mini PC with monitor and keyboard/mouse. You
will typically not have to use the keyboard, but you should leave the monitor on.

p
i
= W

o/

==

sAudio.volumecontrol:: ) :

Picture 1.4: media rack with key components
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1.4.1 Start Sequence

Make sure the power strips on the back of the rack are both “ON”. All PC’s need to be “OFF”
before starting up.

1. Start both projectors by remote control (press red button 1x)

You will see the default projections on the floor.
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2. Start Media PC (see orange light around button) and wait for FLOAT projection on floor

—

3. Switch on the media rack using the on/off switch on the back of the media rack. See switch

on the upper right /red circle).

You should see the following projection on the floor and then the red “no connection”

signs disappear after a few seconds.
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Note:
e The mini PC should always be “on”.
e You should always be able to automatically connect the VR system to the FLOAT

o See the below picture to check the “power on” on the PC

Troubleshooting note:
e In case the mini PC is not “on” or the FLOAT don’t arrive at the VR system, you will
see the red “no connection” on the floor.
¢ In this case “Restart” the mini PC by
o Clicking on the Windows sign on the lower right bottom and pressing

“Restart” (see red circle in below picture)
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e In both cases the FLOAT connection will automatically restart and reconnect the

FLOAT. The red signs on the image on the floor should disappear.

You will see the following screen. The open window connects the FLOAT to the VR system.

You don’t need to do anything else.
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4. You should now see the following image on the floor, i.e. without red signs “no connection”.

— P

= FLOAN

Press K2 60 i e Seiiings Ganet

5. Use the tablet PC to open the VR SW by pressing the “FLOAT” logo button on the screen.

You will see the following screen.
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6. You can now start the exercises, e.qg.

1.4.2 Shutdown Sequence:

1. Exit application via tablet (press back arrow)

2. Shut down the Media PC by briefly pressing the button (it will show “shutting down” on the
floor)

3. Wait until shutdown is finished (watch orange light to disappear, may take up to a few
minutes)

4. Switch off projectors via remote control (press 2x)

5. Switch off the media rack by pressing the on/off button on the back.

6. Note: always leave the mini PC powered “on”.
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2 GUI and operation via tablet

21 Main menu on PC
Press Fn-F2 on the PC keyboard to project the following settings menu onto the floor:

There you can activate the individual exercises and a simulation mode, but also set or adjust
settings and the position of the FLOAT as well as the calibration of the projection of the image.

We recommend not making any adjustments here. It is easier to adjust the image directly on
the projector. A change in this menu could alter settings on the Media PC.

In case of problems, please contact Reha-Stim Medtec.
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2.2 Tablet main menu

Once the VR software for the FLOAT is launched on the tablet, you will see the following GUI
interface:

Important: please note the correct IP address in the red border. If this does not appear
automatically, please enter it manually. Only with this address the connection to the media PC
will be established correctly.

It shows the 6 different exercise modules of the FLOAT VR training software.

2.3 The concept of exercises and GUI

The VR exercises were developed by neurologists and therapists.

The modules are in ascending difficulty:
Sidestep

Crosswalk

Walk

Course

Slalom

River

O O O O O O
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They are each structured as follows:
o Each exercise has three difficulty levels
o Example:

Parcours

Presets

Waiting for summary data
History

Waiting for history data...

These are arranged from left to right in ascending difficulty. These difficulty levels can also be
changed during an exercise. This then means a restart of the exercise in each case.

At the top right, the volume of the audio signal can be adjusted.

During an exercise, you can see the evaluation of the exercise at the bottom of the screen.

24 The modules for the training exercises
The exercises are visualized by the projectors on the floor. The white circle on the floor
indicates the location of the patient.

The exercises are briefly described below:

= Module 1: Side step
— Task: Side step left/right to stop a ball
— Difficulty levels due to different ball speed
— Evaluation: how many balls in relation to the total number were successfully hit.
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Module 2: Crosswalk
— Task: walking straight ahead across a crosswalk
— Difficulty levels: Traffic light with different time intervals
— Evaluation: how many times did you successfully cross the crosswalk in a
certain time.

Module 3: Walk
— Task: goal-oriented walking to goals
— Difficulty levels: Directional changes and obstacles
— Evaluation: how many objects have been successfully "picked up

Module 4: Parcours
— Task: different routing on a course
— Difficulty levels: different and more difficult changes of direction
— Evaluation: how many laps have been completed.

Module 5: Slalom
— Task: passing through a slalom course without hitting the pilons
— Difficulty levels: different strong slalom deflections with changes of direction
— Evaluation: how many pilons in relation to the total number have you
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successfully turned around.

= Module 6: River
— Task: Crossing a river
— Difficulty levels: different distances of the stones and angles of the respective
changes of direction
— Evaluation: how many stones have you successfully hit in relation to the total
number.

2.5 The connection with the FLOAT

The FLOAT must be connected to the media computer through the mini-PC which acts as the
data interface so that the real-time data are passed to the projectors for position determination.

Note: the VR module must first be started before establishing the connection with the FLOAT
or starting the FLOAT. Otherwise, data will not be transferred correctly and the patient's
position will not be projected correctly on the floor.

To use the VR exercises, "Spontaneous Training" must be activated in the FLOAT GUI so that
the patient can move freely:

“F FLOAT Doe, John =

6m Spontaneous training

00:07

SUPPORT

DAMPING

9lb
5%

HORIZONTAL FORCE

IMPULSES TRAINING MODE

REDUCED SENSITIVITY

SPEEDOMETER

O]

ASSESSMENT

PAUSE

STOP

For details on how to start the FLOAT and activate training, please refer to the FLOAT user
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Real-time display of the patient's position

With the start of the exercise, the location of the patient - technically the node above the
patient's head - is projected onto the floor as a circle. This circle simulates the location of the
patient, follows the patient and indicates the execution of the exercise.

2.6 Patient feedback
The patient receives the following feedback before, during and after the exercise:

Before the exercise:
e There is an acoustic signal when the patient is in the starting area of the exercise
¢ In addition, the score of the exercise is then displayed. Without this, you cannot start
the exercise.

During the exercise:
o Acoustic and visual feedbacks:

o Initialization of an exercise
o Reward sound for successful completion of a section or the entire exercise
o Indication signal for error

After the exercise:
o Scoring for the exercises:

o Counting the number of successfully completed tasks per time unit

o Counting the successfully completed tasks as a proportion of the total task

o The scoring should remain motivating. There are no punishments or
deductions, only visual and audible feedbacks for mistakes.

The feedback and scores are always intended to be motivating and therefore do not represent

scientifically based scores, but simple scores by counting or duration. Accordingly, complex
evaluations can only be performed separately.

3 Before each workout

A brief visual check (quick check) of the FLOAT and VR projection must be performed before
each training session. This visual check includes:
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31 Correct position of the projectors

Make sure that the images of the two projectors fit together neatly and are within the FLOAT
movement range in width and length.

The position of the projectors must be done manually:

o However, on the projectors, the width and length as well as the proportional
projection can be adjusted so that the range of motion is covered by the FLOAT.

Note: with slightly shifted positioning, the system can still be used without any problems. There
are no error messages. It may happen that then complex exercises exceed the edge of the
projection or error messages are triggered earlier during execution.

3.2 Correct sequence of establishing the connection of the tablet or FLOAT data
transmission.

Then the FLOAT is switched on or on and the Spontaneous Training is activated. Then you
should see the position of the bar on the floor marked by the circle.

3.3 Actively start the training
After that, you can start an exercise by activating an exercise and entering the end area.
Attention: make sure that you do not break the limits of the FLOAT in the end range, otherwise

the training
will be stopped by the FLOAT.
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4 Operating instructions of the GUI

The operation of the VR module is intuitive and very simple.

Attention: if the GUI interface does not appear, please note the correct IP address:
192.168.1.10

Structure of the individual GUI in the exercises:
e At the top right of each exercise you can adjust the volume of the audio feedback.

¢ In the middle you can see the difficulty levels
¢ In the lower part of each exercise you will see the evaluation of the exercise. You can
track this evaluation online and view it after completing the exercise.

Attention: as soon as you leave the exercise, the data will be saved to the FLOAT database.
If you don’t exit the exercise by pressing the “back” button you will loose the data and you will
not be able to recover them.
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4.1 Sidestep

The simplest exercise is the "sidestep".

The difficulty levels are defined by the number of balls and the speed of the balls.

In the case of the sidestep, the evaluation is done as follows:

e Training duration

e Total balls

o Balls stopped

¢ Real-time in the lower field: which balls were missed or stopped
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4.2 Crosswalk

At the crosswalk, the evaluation of the exercise is adjusted accordingly.

The difficulty levels are defined by the time to cross the road. This is visualized by an elapsing
time as a challenge for the patient on the floor.

Evaluation:
e Training duration

e How many crossings were made
e Real-time: number and duration of crossing with history

Again, the data will be saved after the exercise is completed.
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4.3 Walk

In goal-oriented walking, the complexity of the exercise was transferred to a free space and
the evaluation was also redesigned accordingly.

Difficulty levels are defined by obstacles that must be avoided and the location of the objects,
the achievement of which then also requires "search in space" and change of direction...

Evaluation:
e Training duration

¢ How many objects were lifted or reached
o If the obstacles were correctly bypassed
e Real-time: how long did the exercise last and what distance was covered

Again, the data will be saved after the exercise is completed.
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4.4 Parcours

For the course, the complexity of the exercise was transferred to a defined path in free space
and the evaluation was adapted accordingly.

The difficulty levels are defined by the changes of direction and the angles of the changes of
direction along the path.

Evaluation:
e Training duration

¢ How often the path was abandoned
e How many rounds were completely walked
Real-time: duration per lap in history

Again, the data will be saved after the exercise is completed.
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4.5 Slalom

In slalom training, the goal is to go around pilons with different deflections. Therefore, the
evaluation is also oriented to this.

The difficulty levels are defined by the deflection of the pilons.

Evaluation:
e Training duration
e Number of runs and successful runs

o Real-time: duration per run and successful bypass of pilons with percentage vs total
number of pilons

Again, the data will be saved after the exercise is completed.
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4.6 River

The River represents the exercise with the most interesting sequence for a patient and is
generally also very motivating. The evaluation is self-explanatory here.

The difficulty levels are defined by the distance and deflection of the stones.

Evaluation:
e Training duration

o Number of crossings and percentage of stones successfully stepped on
e Duration per crossing and percentage of stones walked vs total number

Again, the data will be saved after the exercise is completed.

4.7 Ending the training

An exercise is terminated in each case simply by pressing the "Back" arrow.

Attention: you need to exit the exercise to ensure the training data will be saved to the patient
database in the FLOAT.

After completing each exercise, you can continue with Spontaneous Training on the FLOAT
freely without VR or end the training on the FLOAT as with normal FLOAT training.
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5 Scoring

The scoring of the FLOAT VR system is based on a transparent formula that includes the
following criteria.

¢ Difficulty level of the selected exercise

¢ Difficulty level within the selected exercise

e Achievement when performing the exercise

o Number of runs per exercise

The formula is simple and based on basic neurological logic. However, it is not an absolute
measure and should only be regarded as a means to track performance and improvements

over time, i.e. relative trends.

Exercises and their Scoring factors:

Module 1: Sidestep

+ Score value: 1
 Difficulty levels 1-3 depending on speed of balls

« Scoring: how many balls out of the total numbers shot, e.g. 15/20 >

the score would be 75%

Module 2: Crosswalk

» Score value: 2
+ Difficulty levels 1-3 depending on time intervals for crossing the street
« Scoring: how many crossings within the given time out of the total of
crossing, e.g. 5/10 - the score would be 50%
Module 3: Walk
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» Score value: 3
+ Difficulty levels 1-3 depending walk complexity to a target with or

without objects to avoid

+ Scoring: how many walks to a target without hitting an objective, e.g.
9/10 - the score would be 90%

Module 4: Parcours

» Score value: 4
« Difficulty levels 1-3 depending on need to change directions while

walking on a trail

« Scoring: how many full rounds without failures, e.g. 7/10 - the score
would be 70%

Module 5: Slalom

* Score value: 5
» Difficulty levels 1-3 depending on need to change directions to go
around pilones
« Scoring: how many walks around the pilones without hitting the
pilones or short cuts, e.g. 10/10 - the score would be 100%
Module 6: River

+ Score value: 6

+ Difficulty levels 1-3 depending on number of rocks and distance and
angles between rocks

« Scoring: how many rocks out of the total numbers were hit, e.g. 10/12
- the score would be 83%
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lllustrative Examples

Example 1:
e Exercise: Slalom - score factor 5
o Difficulty level: 2 - score factor 2
e Achievement 9/10=90% -> score factor 0.9
e Number of exercises: 5
e Total score: 5x5x2x0.9=45

Example 2:
e Exercise: River - score factor 6
o Difficulty level: 3 = score factor 3
e Achievement 10/10=100% -> score factor 1
e Number of exercises: 5

e Totalscore:5x6x3x1=90

Example more than 1 exercise:
e The total score is the sum of the total scores of all exercises
o Exercise 1 “Slalom”: score 45
o Exercise 2 “River”: score 90

o Total Score Training = [Score “River’] + [Score “Slalom”] =45 + 90 = 135

[ Maintenance

Maintenance instructions

Detailed information on the individual devices can be found in the device-specific
operating instructions of the respective manufacturer.

Cleaning the speakers:
Speakers can be cleaned with a slightly damp cloth

Cleaning the projectors:

The projectors can be wiped superficially with a dry dust cloth. It is essential to avoid
touching the lenses and mirrors!

Cleaners and microfiber cloths are available for the optical units such as lenses and
mirrors. The projectors may only be cleaned as described in the associated operating
instructions.

Cleaning the equipment in the rack:

The devices in the rack can be wiped superficially with a dry dust cloth. Pick up coarse
contamination with a vacuum cleaner. Ensure that the cable connections are securely
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seated.

7 Information about the manufacturer

If you have any questions, please contact the manufacturer:
Reha-Stim Medtec AG

Represented by:

Reha-Stim Medtec GmbH & Co KG
Brunsbiutteler Damm 456

D-13591 Berlin

Email: info@reha-stim.com

Tel.: +49 30 362002 479

Version: V1.2
Date: 14.10.2024
Original language: English

Note: throughout the document, for the sake of readability, the masculine form is used for
persons. It always stands for the female and male form of the respective persons.
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