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1.1

iBalance Premium 2.4

Introduction

Overview

Welcome to the HUR Labs iBalance Premium. The iBalance Premium Software automates the performing
of different balance tests. With the iBalance Premium results can be stored in the database for later anal-
ysis and comparison. The iBalance Premium is designed to work with the trapezoid BTG4 Balance Platform
and iB4 Balance Platform.

This User Manual describes iBalance Premium Software's powerful features and helps to use it in an effi-
cient and productive way. Happy testing!

1.2

Features

Basic features:

Several different test protocols such as: Limits of Stability and Stable/Unstable Platform Romberg
30s

Trainer for a fun way to test your balance

Database for persons and groups

Test results can be stored for later analysis and comparisons

Printable test reports

Comparisons of different tests

Container to help comparisons

Normative database includes approximately 2900 test results that can be used when comparing
test results.
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2  HUR Labs Warranty Terms

These warranty terms apply to the HUR Labs -products manufactured by HUR in Finland.

iBalance Premium 2.4

Warranty of one (1) year applies to:

e Products including electronic components
e Computer software provided with the product

Warranty of five (5) years applies to:

e Materials and workmanship of products frame assembly. Any coating of material is not included
in frame warranty.

Warranty is valid only if the installation and routine maintenance is done as follows:

e Installation is done as specified in HUR Labs installation instructions
e Routine maintenance and service is done according to HUR Labs specifications by HUR Labs certi-
fied personnel

Warranty will be voided immediately if:

e Electronic devices or parts not supplied or certified by HUR Labs are installed, used to power or
used to operate HUR Labs manufactured products

e Parts not supplied or certified by HUR Labs are used for service or repair of HUR Labs manufactured
products

Transportation, storage or other handling related damages are not covered in HUR Labs warranty. In case
of transportation, storage or other handling related damage, product must be checked by HUR Labs cer-
tified person or warranty can be voided. This is to be done before or during the installation of the product.

HUR Labs dealers are responsible of warranty related costs and case handling in their region. Warranty
replacement parts are delivered free of charge.

Replaced part should be sent back to HUR Labs only if so noted in the Delivery note of replacement part
or otherwise noted. Parts that are not sent back to HUR Labs, should be recycled following local laws and
regulations.

Customer of HUR Labs dealer should never be in situation to contact HUR Labs Oy directly.

These terms are valid from 1st of July 2006.
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3 Balance Platform

The Balance Platform is a portable platform for easy assessment of balance. The platform connects to
your PC via a direct USB connection and the platform takes its power from this connection. This means
that no external power is required. As there are no separate power sources, the signal from the platform
to the PCis unbiased. All you need for testing balance in the field is a laptop running Windows XP/Vista/7
(32-bit only) with iBalance Premium Software and the Balance Platform. See chapter 4.2 for installation
information.

The chassis of the Balance Platform is made of strong aluminum making it robust yet lightweight (BTG4
18.2kg). Each of the sensors can measure up to 200 kg weight. The platform is equipped with 16-bit high
precision data acquisition module with an inbuilt a/d conversion. There is a separate a/d conversion made
for each channel (each sensor) ensuring that no interference or cross talk can happen making the results
highly accurate.

WARNING: Applying more than 200 kg for a sensor can break the sensor!
NOTE: The platform is only for indoor use!

NOTE: Use the platform only for its intended purposes!

3.1 Package

The Balance Platform comes with a soft nylon bag. The bag is designed for easy transportation of the
platform. The iBalance Premium Software is included in the bag's pocket. HUR cardboard package is com-
pletely recyclable. Local laws and regulations of package material disposal should be followed.

NOTE: Make sure that the handles are properly attached to the bag before lifting the bag!
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3.2  Miscellaneous
Calibration

iBalance Premium 2.4

The calibration information is stored in the platform. The need of a new calibration can be checked by
measuring a known weight with the General Data Acquisition. For more information about the calibra-
tions, see chapters 7.1.17.1.1 and 7.2.

Cleaning
Keep the platform's surface clean. Use any non-corrosive cleaning detergent and cloth.

NOTE: Make sure that the surface is dry and NOT slippery before stepping on the platform!
WARNING: The use of corrosive detergent might damage the surface!
Transportation

Transportation must be done using an appropriate package. Either using the platform's bag or also with
the cardboard package.

NOTE: Do not transport the platform unprotected!
NOTE: Do not drop the device!
Storage

The platform must be stored inside the bag and in normal humidity and temperature conditions. NOTE:
Protect the platform from severe shocks!

Disposal
The platform must be disposed according to local disposal laws and regulations.
Repair

Only qualified technicians should repair the device. In case the surface, USB cable or the sensors get bro-
ken, contact HUR Labs office.

WARNING: Unauthorized repairs can result in considerable danger to the user!
WARNING: Broken sensors can give incorrect results!
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4 Installation

4.1  System Requirements
The iBalance Premium Software needs the following software and hardware:

e Microsoft Vista, 7, 8 or newer

e Screen resolution of 1024 * 768 or higher
e Pentium 3 1 GHz or equivalent

e 256 Mb of RAM

e Graphic card with 32Mb of memory

e USB port

4.2 Installation of the iBalance Premium Software

4.2.1 Installing the iBalance Premium Software

e Insert iBalance Premium Software CD-ROM to appropriate drive

e The program installation starts automatically, if not, go to Run on the Start menu and type
“D:\setup” (where D: is the letter for your CD-ROM drive)

e Follow the instructions

NOTE: In Windows Vista the installation needs to be run with administrator rights. If you plan to use the
program in regular user account, you might need to set file permissions for database and program direc-
tories.

4.2.2 Installing the Balance Platform

Plug the Balance Platform in USB port. Windows recognizes the new hardware and asks its drivers. The
drivers can be found in the iBalance Premium Software CD(“Drivers” - folder) or in the directory where
the software was installed (by default “C:\Program Files\Hur Labs\HUR Labs iBalance Premium Soft-
ware”).

Later on, when plugging the Balance Platform in a different USB port, the Windows might want to install
the drivers again. This time, let the Windows search for the drivers by itself. If the Windows doesn't find
the drivers, then locate the drivers from the iBalance Premium Software CD(“Drivers” - folder) or from
the directory where the software was installed (by default “C:\Program Files\Hur Labs\HUR Labs iBalance
Premium Software”).

4.2.3 iBalance Premium Software in Windows Vista/7

In Windows Vista/7, when UAC (User Account Control) is turned on, every user will have their own pro-
gram and database folders. Meaning that different users will have different databases. The actual location
of the database would be “C:\Users\Hur\AppData\Local\VirtualStore\Program Files\Common
Files\HurDB30”-folder, where Hur is the name of the user account. If “Run as administrator”-option is
used, the database is common “C:\Program Files\Common Files\HurDB30".
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5  Program Settings

iBalance Premium 2.4

The iBalance Premium software has a few settings, which need to be set in order for the program to work
properly. Settings can be entered through the 'Settings'-window, which can be viewed by selecting
'File | Settings' from the program's main menu. 'Settings'-window is seen in the Figure 1.

s ~
/L. Settings lﬁj
| Access Rights I Database Encryption | HUR SmartTouch
General Settings | Test Settings I Comparison
Measurement Units Country Settings
u.5, [lbs, ft, inch] Default Country in Edit Person Window:
@ 51 [ka, meters] |Af-ghanistan —

User Information
Company:

Phone:
Backup Destination
C:\TortoiseHg \balance\DebugWin32 I:I

Printout Logo

Picture size 272 x 85, Format PNG,
Location: C:\TortoiseHg\balance). \Debug\Win32Logos'

Test Export Indudes

Cenanr walizs

S

Figure 1: Settings window

The first page of the 'Settings'-window displays the settings of the units, country and the user information.
The Measurement Units affects the output of the results! On the first page, there is also the location of
the backup directory and sensor values exported setting. The user can also select the printout logo. You
can add your own logo if you put your own picture (png-format) into the location shown by the software.
Make sure that your image is exactly the size as indicated 161x60 in PNG format for customized reports.

The second page of the 'Settings'-window gives the opportunity to change the preparation test time and
whether the sounds are on or off during the test. Also it's possible to automatically generate default
names for the tests, but it's still possible to rename the test during saving.

The third page lets you choose the default filtering options for test result comparisons. It is possible to
filter by age and gender. Also one can choose that what comparison data is used. It is not suggested to
change the default comparison classification limits!

The fourth page controls the login of the program. You can select automatic login or you can set the login
password which will be used next time the program is launched.

The fifth page displays the database encryption setting. With the no encryption setting anyone who can
access the database can read it. With standard encryption the database is encrypted with predefined
password. Custom encryption lets the user choose his/her own password. Note that if this password is
lost, nobody, not even software support can access the database.
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The last page displays the HUR SmartTouch related settings. In this view you can set the server address,
username and the password for the machine that are needed when integrating with the HUR SmartTouch
system.

51 Customize Colors
For people who have difficulties to differ or recognize default colors used in the Posturogram analyze
chart, the iBalance Premium Software provides possibility to adjust the colors. 'Customize Colors'-win-
dow can be entered by selecting 'Edit| Customize Colors' from the program's main menu. 'Settings'-win-
dow is seen in the Figure 2.

- -
Customize Colors
Posturogram |
) , ) Customize
L T e e Rt Lt ety
1 ] R O OO O O [ o w5 e Prefer colors that are easy to see
I RS S Y ' R R S in printouts,
g Elfpse 1 i
. o Ellipse Major Axis! B Fosturogram Line
T { A Ellipse Minor Axis)
Gaptr===r e 4*‘_&- ecircle -1~ B contour
P S S =aes
o T R B co0Elipse
4------
Babatoc-i B C30 Elipse Major Axis
[ R
e 0 B C30 Elipse Minar Axis
Bilp=aci- -
g4 -4- . Reference Cirde
S S .
B deocedcodoocd i
P 8 NN U O O N O W
B LIRS BARS RARS Bass nass nans nans na B e SiBEannaas
16 14 12 10 8 6 4 -2 0 2 4 B & 10 12 14 16
0K H Default ” Cancel
k.

Figure 2: Customizing analysis colors

Click on the names to select the color. The example chart on the left will change according to the selected
colors. Default colors will be set when clicking the 'Default'-button. Pressing 'OK' will close the window
and save the changes.
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6 Managing Database

6.1  Structure of the Database

The database behind the iBalance Premium Software consists of groups of persons, persons and tests.
This structure helps to organize persons and tests logically, just like the files are organized to sub-directo-
ries on the hard drive. Since the iBalance Premium Software version 1.28.5, the database engine has been
changed.

6.2 Database Options

From the Database Options, it is possible to change the database, refresh the database tree and import
an old Paradox database. The “Change Database”-function makes it possible to create a new empty data-
base. BDE (Borland Database Engine) drivers are required in order to import an old database. BDE drivers
can be found from the iBalance Premium Software installation CD.

6.3  Synchronize Databases

In some cases users might want to merge their database with another user's database. This can be done
with database synchronization. Select 'File| Advanced DB Options|Synchronize Database' from the pro-
gram's main menu. First select the target database and then the operation. There are three options to
choose:

e Synchronize — Both databases will be merged
e Export — Data will be taken to the target database
e Import — Data will be taken from target database

- -
'L Synchronize Databases @
Target Database Instructions

Location: Synchronize - Both databases,
ID: \Databases\BalanceTestDatabases\hur_7_1_2013.53db v] ﬁ;geené adizactinhe
Conbe_:ts: Export - Data from current
4 -{?_.‘ D:\Databases\BalanceTestDatabasesthur_7_1_2013.53db database will be exported into
% [Recydegin] target database.
4 3 HUR
/=% Peltoniemi Taneli Import - Data from target

database will be imported into
current database.

lqaﬁ;lq g Synchronize

1*I:> Export

| |
[ G ]
| |

K Close

Figure 3: Synchronize databases
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6.4  Browsing Group / Person Database

The contents of group / person database can be viewed by clicking the 'Database’-button (Figure 4) from
the program's toolbar.

Databaze Search Container | Add Group

iBalance Premium 2.4

Figure 4: Main toolbar

Through the toolbar you can perform various activities such as search for persons, put tests into the con-
tainer. You can also add, edit and delete groups and persons.

The database tree is shown in Figure 5. The database tree is used to navigate the groups and persons you
have in the database. When you click item on the tree, you will see its contents on the right side. If you
have person selected, it will show all of the tests that the user has done.

Database x mh o Hame ¢ Owner Type Created
&’;_.‘ HurDB30 F ] I PE11.1.2010-1 Example Person Romberg 30 5 11.01.2010 10:43:30
» Q} Administrators ‘ @ PE 11.1,2010-2 Example Persan Romberg 30 s 11.01.2010 10:45:03
- Q‘z Example Group @ PE11.1.2010-3 Example Person Romberg 30 s 11.01.2010 10:46:41
©i L% ExamplePerson Person g eiwinn-4 Example Person Romberg 30 s 11,01.2010 10:48:12
- Q} HUR. D PE11,1.2010-5 Example Person Limits of Stability 11,01.2010 10:49:58
g Lipsonen Anssi Person Mame:
g Rauhala Hannu Person Example
Phone:
’—
Tests: 5
Trainings: a
DE Selection ke’ = Q}Example Groupgﬁcample Person

Figure 5: Browsing the database
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6.4.1 Adding, Removing and Editing Groups
A new group can be added to the database by clicking the 'Add New Group'-button. A dialog, where
information about the new group can be entered, will appear (Figure 6).

Group Information I&

General:

iBalance Premium 2.4

Group Name: |

Additional Info:

Contact Person:

First Mame:
Last Mame:

Phone:

E-Mail: =
[ W OK H xCanr_EI‘

L
Figure 6: Adding group

Information about a certain group can be viewed or edited by right clicking on the group and selecting
'Edit Group' from the popup menu. A dialog with group's information will appear. Group information can
now be edited. Right click on a group and select 'Remove' from the popup menu to remove it. An alter-
native way is to select the test and click on the 'Delete Selected Element'-button, which is located on the
main toolbar. Removing a group also removes all its persons. Basic group operations can also be found
from 'File| Base DB Operations' from the program's main menu.

10



HUR]|labs

iBalance Premium 2.4

6.4.2 Adding, Removing and Editing Persons

A new person can be added to a certain group by selecting the group from the tree view and clicking the
'Add New Person'-button. A dialog, where information about the new person can be entered, will appear
(Figure 7).

-

Person Information

=

General;

* First Mame:

* Last Mame:
Street Address:
Town:

PostCode (zip):

Phone Mumber;
E-Mail:
Custom ID:

Physical Attributes:
Height [cm]

Weight [kg]

Birth Date:

Additional Info;

L

Country: | Finland - |

@ Male
Sex:

175
70 Female

1, 1.1970 E-

[ W OK ]| xCanr_EI|

Figure 7: Person information

First name, last name, height, weight, gender and birth date are mandatory fields. Custom ID can be used
for example if the person has a predefined ID in some other database. You need to input at least the first

and last name of the person as indicated by

“uxn

character.

Information about a certain person can be viewed or edited by right clicking on a person and selecting
'Edit Person' from the popup menu. A dialog with person's information will appear. Person information
can now be edited. Right click on a person and select 'Remove' from the popup menu to remove a person.
An alternative way is to select the test and click on the 'Delete Selected Element'-button, which is located
on the main toolbar. Removing a person also removes all its tests. Basic person operations can be also
found from 'File| Base DB Operations' from the program's main menu.

11



HUR]|labs

6.5 Searching the Database
Groups, persons or tests can be searched from the database by clicking 'Search'-button. A search dialog
will appear as seen in Figure 8.

iBalance Premium 2.4

% -
Search mﬁ Bs l/ Name Owner Type Created
Search for Groups, Persons g Peltoniemi Tanel HUR Person 07.01.2013 13:18:32
and Tests
seardh for: search resulis
Peltoniemi
|:| Case Sensitive
'@ Begins with the above
_) Contains the above
Type:
any -
Search Options
'@ Entire Databaze
) Only Scope
Search MNow Stop Search
DB Selectionia = GzHUR

Figure 8: Searching the database

Enter the known information about the target to be searched in edit box on the top of the window and
click 'Search Now'-button to start search. Type can be group, person or test. In the search options, the
'Entire database'-option means that the whole database is searched and the 'Only scope'-option means
that the view on the left will be only searched. The search results will be shown in the left side of the
'Search'-window. This is the fastest way to locate a certain group, person or test in the database.

6.6  Working with Tests
Tests, which belong to a certain person, can be viewed by selecting the person from the database tree.

B labs Name Owner Type Created
& TP7.1.2013-1 Peltoniemi Taneli Romberg 30 s 07.01.2013 13:22:34
‘ B TP7.1.2013-2 Peltoniemi Taneli Romberg 30 5 07.01.2013 13:31:28
pe rs O n @ TP7.1.2013-3 Peltoniemi Taneli Limits of Stability 07.01.2013 14:00:32

Person Mame:
Taneli Peltoniemi

Phone:

Tests: 3
Trainings: o]

Figure 9: Tests

Owner means the person that made the test. Type tells you that what protocol was used when performing
the test. Created is the time when the test was performed.

Tests can be analyzed by double clicking on it or by right clicking on it and selecting 'Analyse' from the
popup menu.

Right click on a test and select 'Remove' from the popup menu to remove it. Alternative way is to select
the test and click on the 'Delete Selected Element'-button, which is located on the main toolbar.

12
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6.7  Scope Data Filter

Clicking on the 'Compare'-button or selecting 'File| Analyse Scope Data' from the program's main menu
will bring up a window (Figure 10) where you can select the type of data to be compared. It can be groups,
persons, tests or tests by protocol. The items that are going to be filtered are the ones that are currently
listed. Note that, Limits of Stability-tests won’t be included when analyzing any test protocols.

iBalance Premium 2.4

© -
Scope Data Filter I,ﬂh,l
- L 4
-3 ppropriate ype
3 Select A iate Data T
e for Analysis
| —— -
Analyse Data Type: | i Tests - |
Tests Protocol; |— Any Protocol Type -— - |
[ QK ] | Cancel |
Groups: 0 Persons: 0 Tests: 3
L

Figure 10: Scope Data Filter window

6.8  The Container

The container is a useful tool for selecting tests from different persons for comparison. Persons and groups
can also be added to container. Items can be added to container by right clicking on items view and se-
lecting 'Add to Container' or 'Add all to Container'. Right clicking on person or group gives an option to
add all its tests to container.

The container can be viewed by clicking on the 'Container'-button. In the container there are options for
filtering items, removing duplicate items or clearing the list. To compare the contents of the container,
click on the 'Analyse Scope Data'-button.

6.9 Exporting Data

Clicking on the 'Export Data'-button will open a save file dialog. To enable exporting, a test needs to be
analysed or a comparison made by the scope data filter. Excel files, normal style is sufficient for normal
use.

6.10 Making a Backup of the Database
A backup of the current database can be made by selecting 'File| Advanced Database Options|Backup'
from the program's main menu. A copy of the database will appear in a zip-file. The backup directory is
defined in the program’s settings (Chapter 5).

NOTE: Remember to make backups!
WARNING: A computer malfunction might result in data loss!
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7  Working with the Balance Platform

iBalance Premium 2.4

7.1  Automatic Machine Identification

The program automatically 'knows' which machine is connected to the computer and adjusts the func-
tions on the basis of the connected machine. Calibration information is stored in the platform. Every time
the program is started, it tries to identify the connected machine.

When the machine connected to computer is changed to another, iBalance Premium Software need not
be restarted. All that is needed is to select 'Platform|ldentify’ from the program's main menu.

7.1.1 Proper Calibration

i S |

Connected Platform Information

General Information

Attribute

Platform Mame
Platform Model
MNumber of Sensors
Last Calibrated

Calibration Weight [gramm]

Value

Hur Balance Platform
ALU3

3
7.1.2010 9:51:28
15000

Calibrated by anonymaous
Sensors

Channel | X [mm] | ¥ [mm] Slope | Intercept | Zero Value
1] 1] -288 0,029% -15,0000 550
1 -264 144 0,0299 -13,0000 550
2 264 144 0,0293 -18,0000 550

Data Agusition Module

Attribute

DAQ Description
DAQ Serial Mumber
DAQ Manufacturer
DAQ Soft. wersion
DAQ Hard, version

Value

Hur Platform Device
HR.580012

Hur Labs

1.06a

3.00a

h

Figure 11: Platform Information

In order to get proper results from the Balance Platform, the sensor values need to be okay. Select 'Plat-
form|Identify' from the program's main menu to see the current calibration values. Figure 11 shows an
example of sensor values. The calibration is definitely wrong if the slope values are over 0,04 or below
0,02.

General Data Acquisition is a helpful tool to see if the calibration was done properly. Measure the weight
of your calibration weight after the calibration.

7.2 Calibration of the Balance Platform

The force transducers of the Balance Platform need not to be calibrated before any tests can be run with
the unit. The initial calibration is done at the factory. The need of new calibration depends of how often
the platform is used. Safest way is to calibrate the platform before every long test session. The need of
new calibration can be checked by measuring a known weight with the General Data Acquisition.

Calibration can be started by selecting 'Platform | Calibrate' from the program's main menu. The 'Calibrate
Platform'-window will appear as seen in Figure 12.
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f . Calibrate Platform @1

SEHUR labs

Zero weight load respond for all sensors.

IE
L

Put the platform in the upside down position, do not apply
any force on the sensors.
Press 'Mext’ to perform measurement.

Calibration Steps

[T] = zera weight load respond for all se...
Sensor 1respond for fixed weight
Sensor 2 respond for fixed weight
Sensor 3 respond for fixed weight
Zero values measurement
Caloulating calibration parameters

OoooOoO

Calibration Weight [gram]: 15000 Tz e e e Taes

m
1]
™

Mext = H Cancel

e

Figure 12: Calibrate Platform view

The Balance Platform calibration process consists of different phases: First the program registers the sen-
sor values from the platform in upside-down position. The second phase is to put the calibration weight
on every sensor. Both phases need to be successfully completed to get valid calibration data. Instructions
on the screen will guide the user through the process.

Avoid using too light calibration weights. Calibration weight should be at least 10kg heavy. The heavier
the calibration weight, the better the calibration should be. Note that the max weight is 200kg for a single
sensor.

WARNING: A poor calibration can give incorrect results when performing the tests!

7.3  General Data Acquisition

Calibration can be started by selecting 'Platform|General Data Acquisition' from the program's main
menu. The 'Calibrate Platform'-window will appear as seen in Figure 13.
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-
General Data Acquisition &J
m bs — Sensor1 — Sensor2 Sensord — Sensord4  — Sum OfAIII

0,01 T T T T T
-
0,006 4----- e Fem---- - Temmm- e EEEEEE) Fe---- e LEEEEES -
b - rbL.
wm 0,002 f---- H R I SR R P e
i 1
=GN [ AN SN N S SRS R S NS N
i}
Total Weight 0002 o 1 T
0 kg 0,004 4----- deeeee beeeoes e beeees booees feeeees besess 4eesees bessees eeeee
R R SR S S i S S S
Show . . ; ; . ; . . ; ;
0,008 ----- R bemeee i fome e I Femee- e fome el
Sensurl Sensur 5 ' ' ! ! ' ! ' ' ! !
-0,01
J 5 2 J 5 4 v T T T T T T T T T T
Ensar Ensar 0 1000 2000 3000 4000 5000 6000 7000 8000 000 10000 11000
Sum of all sensors Time [ms]
Measure Zeropointl ’ Start l ’ Stop ] ’ Close
L

Figure 13: General Data Acquisition window

General Data Acquisition is a helpful tool to see what values you actually get from each sensor. For exam-
ple you can adjust the the sensors so that they are approximately at the same level or you can just meas-
ure your own weight.

7.4  Test Preparations and Safety
Check the following things before starting the tests:

e The surface of the platform is clean and not slippery

e The platform is placed steadily on the floor

e Sensors are on the same hight with each others

e (Calibration is done properly

e C(lean testing area. USB cable or other objects shouldn't create risk of falling or tripping
e The platform is functioning properly

e The patient is fit for the test

e Atrained instructor is supervising the patient during the test.

WARNING: Neglecting test safety instructions can result in considerable danger to the user!
WARNING: Improper test preparations can cause incorrect test results!

Examine chapter 11.2.2 for information about test circumstance recommendations.
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7.5 Performing Tests

First select the person from the database and then click on the 'Perform Test'-button. A window listing all
available test protocols will appear. Select the test protocol from the list and click 'OK' to proceed to
testing.

iBalance Premium 2.4

7L Select Test Protacol ﬁ
Protocol Popularity Information
Limits of Stability 1 Protocol: Romberg 30 s

PALSO 0 Author:  Hur
Romberg 01:40 5 1]
) Created:  7.1.2013 13:18:04
Romberg 1 min 1]
Romberg 1 min for Unstable Platform 0 Performance Time [s]: 30
Romberg 30 s 2 Sampling Frequency [Hz]: 100
Romberg 30 s for Unstable Platform 1]
Sendai Balance 0 Desaription:
Standard Romberg protocol
Squat [u]
Stable/Unstable Platform Romberg 1 min 1]
Stable/Unstable Platform Romberg 30 s 0
Test Protocol 0 Performances:
1. Eyes Open

2. Eyes Closed

(o] (K]

%

Figure 14: Select test protocol window

Before going to the actual test, the platform's weight need to be measured. This is called as the zero values
measurement. Make sure that no weight is applied on the platform during this measurement. Zero values
measurement is done once after the selected person was changed.

. -
JL Zero Values Measurement @

Instructions:

Before proceeding to measurements, it
is adviced to measure the zero values,
Make sure that no weight is applied on
the platform. Click ‘Start'-button to
measure, The measurement will take
approximately 5 seconds.

Start l ’ Cancel

L

Figure 15: Measure Zero Values Window

After measuring the zero values, a window will appear as in Figure 16.
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/= Romberg 30 s by Taneli Peltoniemi

200 150 100 S0 0
Weight Distribution

Left: 50%

fo.io oo

's0° 100 150 200

Right: 50%

x(t) [mm]

y(t) mm]

404

Peformance Name

= Eyes Open 00:30
Eyes Closed 00:30

Time [mm:ss]  Status

active
not done

1000 1500 2000 2500 3000 3500 4000 4500

time [ms]

4p

20

204---

Instructions:

Stay still with your eyes open for 30 sec.

1000 1500 2000 2500 3000 3500 4000 4500

time [ms]

00:05

- =

Figure 16: Perform Test

Window

Protocol might have more than one performance. For example the Stable/Unstable Platform Romberg 30
s protocol consists of Eyes Open and Eyes Closed phases. Performances can be skipped. If the person fails
to successfully perform the performance, then the performance can be marked as failed.

NOTE: If connection to the platform closes during the test, replug the USB cable to the PC and repeat the

performance.

7.6

Limits of Stability(LoS) Test

First select the person from the database, click the 'Perform Test'-button and then select the Limits of
Stability protocol. A window will appear as in Figure 17.

S

Instructions:

Lean as much as you can without
taking a corrective step

MNotice

It's important that the height of
the tested person is correct in
order to calculate accurate
leaning angles!

Height: 184 cm
Reference Limits[deg]:
Forward: 7,00
Rearward: 5,00
Leftward: 8,00
Rightward: 3,00

00:05

<% Limits of Stability by Taneli Peltoniemi
£ X
Run Reposition Exit
0
0 | H |
0
Peformance Name Time [mm:ss]  Status Result
= Lean Forward 00:08 active
Lean Rearward 00:08 not done
Lean Leftward 00:08 not done
Lean Rightward 00:08 not done
b

Figure 17: Limits of Stability Test Window
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Reposition will recalculate the 'normal’ position of the test person. This way the test person doesn't have
stand exactly in the middle of the platform. Clicking on the 'Run’-button will start the test. Follow the
instructions on the screen.

This protocol is used to test the person's limits of stability in four directions. The tested person should
stand in a normal standing position heels separately. Note that the reference limits are hard to reach even
for someone who hasn't got balance problems! It is important that the tested person's height is correct
in order to get calculate accurate leaning angles!

7.7  Protocols Manager

Click on the 'Protocols Manager'-button or select 'Protocol | Protocols Manager' from the program's main
menu to open the 'Protocols Manager'-window (Figure 18). From there you can see all the protocols that
are available.

The following information is shown:

e Protocol Name

e How many tests are made with this protocol
e Author

e Created/Updated time and date

e Description

e Protocols performances

e Performance Time [s]

e Sampling Frequency [Hz]

e Instructions of the performances

r ~
Protocols Manager L&J
Protocols List c_‘]‘e Description:
Protocol Name Tests - Standard Romberg protocol
Romberg 01:40 5 = —
Romberg 30 s 2 b -~
R L :
Romberg 1 min - L’ ’/’_)
Stable/Unstable Platfor... - —
Romberg 30 s for Unst... - dUpdated :uthor:
. Created Updated: ur
Romb 1 for Uns... -
L_”_”;?ﬁ;;'_'; T ) 7.1.2013 13:18:04
s o ity Performances
Sendai Balance -
Sguat - Performance Time [g]: 100
PALSO - Sampling Frequency [Hz]: 200
Stable /Unstable Platfor... Has Mamed Performances
Test Protocal _ Limit analysed data (start - end)
i} % ms- |100000 % ms

Performance Name Type Instructions

Eyes Open Eyes Open Stay still with your eyes open for 51,2 sec.

Eyes Closed Eves Closed Stay still with your eyes dosed for 51,2 sec.

Delete ||Set As Default
Save Close

Figure 18: Protocols Manager Window

It is possible to delete protocol or set protocol as default. Also performance name, type and instructions
can be changed. Right click on the performance and Performance Information window will appear.
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[ I Performance Information @1

Performance Name:

iBalance Premium 2.4

Eyes Open

Performance Type:

Eyes Open hd

| Instructions:

Stay still with your eyes open for 51,2
sec.

omve ) [ concs |

b

Figure 19: Performance Information

7.8  Protocol Wizard

iBalance Premium Software gives an opportunity to create your own protocols. This is handled by using
the Protocol Wizard. Select 'Protocol | Protocol Wizard' from the program's main menu to run the Proto-
col Wizard.

The Wizard includes five steps:

Protocol Wizard, step 1 of 5 &J

Wu R iabs
Protocel Wizard will guide you through 5 steps

of creating Balance Protocol

Enter Unique Mame of the Protocol:

%

Figure 20: Protocol Wizard Step 1 window

e The first step is to give your protocol a unique name.

e Name the author and give some sort of description of the protocol

e Performance measurement parameters. Give the performance time [s] and select the Sampling
Frequency [Hz]. It is recommended to select the 50 Hz setting since it’s sufficient for balance
type of data acquisition and reduces performance data size.
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r Protocol Wizard, step 3 of 5 ﬁ1

R labs
Performance measurement parameters

Every test represents set of performances done in particular
order. Each of the performances last the same amount of
time and its data is gathered to computer with same sampling
frequency.

Performance Time [s]:

Sampling Frequency [Hz]:

{it iz recommended to keep 50 Hz settings as it's
sufficient for balance type of data aguisition and
reduces performance data size)

’ < Back ” Mext = ” Cancel

Figure 21: Protocol Wizard Step 3 window

e Performance definitions. At this point you can select to add performances to your protocol.
Remember to name them and give them some sort of description. Each performance must be
defined as a certain type performance, for example Eyes Open. Performance types are used

when comparing performances.
rProtocoI Wizard, step 4 of 5 ﬂ‘

R labs
Performances Definitions

Any Balance Protocol can consist named performances.

% , / These names will be default names of the test performances
//‘
\\_\

and their instructions will be shown during the test
performance for supervisor convinience.

[~ Has Mamed Performances

Mame Type Instructions

< [ | r

Add... Edit... Remove

’ < Back ” MNext = ” Cancel

Figure 22: Protocol Wizard Step 4 window

e The final step is to save the protocol.
[ Protocol Wizard, step 5 of 5 ﬁw

R labs
Saving Balance Protocol

‘You successfully created protocol. Press Finish to save
protocol spedification to database and end up the wizard.

< Back

Figure 23: Protocol Wizard Step 5 window
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8 Integration with HUR SmartTouch

Since the version 2.4.0.0 it’s possible to integrate the iBalance Premium software with the HUR Smart-
Touch system. This means that you can perform tests and trainers with the iBalance Premium software
and you will be able to see the results on the HUR SmartTouch web application. Only the results are sent
to the server, so make sure you have all of the settings correct locally before sending the results.

iBalance Premium 2.4

NOTE: You should make sure that the HUR SmartTouch you have is set to handle the iBalance as equip-
ment and the related activities. Please see the HUR SmartTouch manual for instructions on how to add
iBalance related activities.

8.1  Settings

In order to establish a connection to the HUR SmartTouch you will need to know server address and the
login credentials for the machine. To change these go to ‘File | Settings | HUR SmartTouch’ (Figure 24).
Fill in the address, username and the password fields. The username and password are determined when
creating the machine on HUR SmartTouch, for more information please see the HUR SmartTouch manual.

-
L Settings L-Ehj
General Settings Test Settings Comparison
Access Rights Database Encryption HUR. SmartTouch

Address: dev.hursmartgym.com
Username:  ibalance_01

Password: sessssssssss

Test Connection

NOTE: Make sure to re-start the software after you have updated
the above information

Ok | | Cancel

Figure 24: HUR SmartTouch settings

After you have made all of the settings you can click the OK-button to save these settings. You will need
to restart the software after you have made these changes.

8.2  Importing persons

It’s not possible currently to create persons in the iBalance Premium software and have them automati-
cally be created on the HUR SmartTouch. To get access to the persons in HUR SmartTouch and the ability
to do tests that are saved in the cloud, you will need to create the persons in the HUR SmartTouch system.
For information on how to create the user in HUR SmartTouch please see manual for the system.

NOTE: You should also set the physical attributes for the person in HUR SmartTouch such as height.

After you have successfully created the persons in the HUR SmartTouch, you can import them from the
iBalance Premium software by clicking the Database-button that is found over the treeview on the left
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side and selecting “Import from HUR SmartTouch”. See Figure 25. This will start the person importing
from HUR SmartTouch.

[ iBalance Premivm

File Edit Test Trainer Protocol Questionnaire Platform Help

B & §

Add Group

- oI
Database Search Container

Database X

[ Change Database
i Synchronize
Backup
Refresh

Import Paradox Database

Information

Import frem HUR SmartTouch cal Location:
erphared\Databases\iBalanc

Groups: 1
Persons: 178
Tests: 44
Trainings: 14

Figure 25: Importing HUR SmartTouch persons

The importing will create a new group called HUR SmartTouch to the software and create all the persons
it can find from the HUR SmartTouch system. You are free to move these persons to another group after
the importing has been finished and you will still be able to use them normally. When importing a person
the software will automatically link the ID of the user in HUR SmartTouch to the local ID of the person.
This allows you to test and train without the usage of RFID-tag. You can simply select the person from the
list and start testing.

8.3  Performing Tests and Trainers
Performing Tests and Trainers is similar to how it normally works. The only difference is that the user will
have access to only limited amount of protocols and all of the trainers. The protocols are (Figure 26):

e Stable / Unstable Romberg 30 s
e Limits of Stability

e Profy 65+

e PALSO

e Weight Distribution
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Information

Protocol Popularity

Limits of Stability 5 Protocol:  Limits of Stability
PALSO 2 Author:  Hur

Profy 85+ 2

Stable/Unstable Platform Romberg 30 s 25 EiEaied:gy 2.5 2015 15:24: 18
Weight Distribution ] Performance Time [s]: 8

Sampling Frequency [Hz]: 50

Description:
Test your limits of stability

Performances:
1. Lean Forward
2, Lean Rearward
3. Lean Leftward
4, Lean Rightward

Figure 26: Protocol selection for HUR SmartTouch testing

If the user has more than 1 training program scheduled, they will be prompted to select one when first
starting the testing (Figure 27). The training programs which contain activities for the current equipment
will be in green.

- 1
Training Program Selection

Available training programs for user
Double click the training program you wish to select

Name Description

iBalance Testing
WELMED Balance Protocols

NOTE: Items in green contain activities for this machine

LS

Figure 27: Training Program selection

After you have performed the test or trainer you will be prompted to enter information about the test
such as the supervisor. If the user has a training program specified in the HUR SmartTouch, you will see a
window popup such as seen in Figure 28. In this case the user has successfully performed the Stable /
Unstable Romberg 30 s test and they still have left the Limits of Stability and the trainers. The user will
have option to either continue the visit or end the visit. Choose Continue visit, if you wish to perform more
tests or trainers. Otherwise select End visit, which will end the visit.
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Visit summary

iBalance Premium 2.4

Activities in current visit

Name Status

Training Mot perfarmed
Chase Training Mot performed
Static: Training Mot performed
Tenniz Training Mat performed
Stepper Training Mat performed
Limitz of Stability Mot performed
Stable ¢ Unstable Fomberg 30 5 Fully performed

MOTE: Activities in gray are for other machines. You cannot perform them on
iBalance Premium.

Login: 2015-07-15T11:11:16.000Z
Duration: 0Oh 1m 17s [ Continue visit ]

Training Program: iBalance Testing
[ End visit ]

Figure 28: HUR SmartTouch visit summary

If at the end user does not have any more activities left for current equipment, they will be prompted to
end the visit (Figure 29).

F Y
Mo activities l""‘"""]

There are no maore activities left for this machine,
Do you wish to end the visit?

Figure 29: No activities left prompt
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9  Analysis and Comparison of Test Results

iBalance Premium 2.4

9.1 The Analysis of Balance Test
'‘Balance Test Analysis'-window (Figure 30) shows results obtained from selected test. See chapter 11
Introduction to Balance for more detailed information.

In the header of the window there are following information concerning performed test:

e Test Name - name chosen when test was performed,

e Person Tested - name of the tested person as states database,

e Date - date and time when test was performed,

e Protocol - protocol used in the test,

e Supervisor - supervisor of the test, name entered when test was completed,

e Additional Info - specific information entered when test was completed (i.e. describing state of
the person tested).

Lower part of the window shows detailed information and results obtained in each performance of the
test.

Upper tabs allow switching between performances. Number of tabs indicates amount of performances in
the analyzed test. The names of the tabs correspond to particular names of performances. Lower tabs
allow switching between different analysis types of the data within selected performance.
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9.1.1 Summary

The most important test results are shown on the summary tab sheet. Colors indicate how each result
compares to compared results. By default comparison includes normative data, both genders, all age
groups and results from the test person's group. Default comparison settings can be changed from the
'File| Settings'. Also current settings can be changed by right clicking on the chart.

iBalance Premium 2.4

Green (low fall risk) means the part where most of the results lay (0 — 90 %). Yellow (medium fall risk) is
kind of a danger zone, meaning that 90 — 95 % of the compared results are in this zone. Red (high fall risk)
zone marks the highest compared results (> 95 %). The lowest result would be at 0 % and the highest
result would be at 100 %. Note that these limits can be changed from the settings.

Normative data includes test results made with BT3 or BT4 at HUR Labs reference locations. There are

approximately 2900 test results in the normative database. Most of the tests are Romberg 30 s and PALSO
tests.

NOTE: When looking at the results, remember the context. For example, if comparison includes only a
group of gymnastics and no normative data, then the red zone wouldn't necessary mean high risk of fall-
ing.

Test Name: TP 7.1.2013-1 Supervisor: x
Person Tested: Taneli Peltoniemi Additional Info:

Date: 7.1.2013 13:22:34

Protocol: Romberg 30 5

|22 summary | ./ Eyes Open I / Eyes Closed

Co0 Trace Std Romberg Std X Stdy

Area Length  Velocity Quotient Deviation Deviation Romberg Quotient
Eyes Open 523,94 404,75 12,38 94 3,74 9,92 | i '
Eyes Closed 497,29 509,20 9,75 94 4,02 10,86 Eyes Open -

Hint: Click on the grid to examine performance results on the chart.

Eyes Closed ] ' I
T

T T T T T T T T T
Comparison Progress - Done o 50 100 150 200 250 300 350 400 450
T ——

Legend Information

Romberg Quotient determines how visual input effects the postural stability. RQ = 100%(Eyes dosed C30 Area [
Eyes open C90 Area). Only available in Romberg tests.

Over 95 % Not available

High 80 - 95 %

High Result: The visual input has a significant role in postural stability.
Mean 5 - 80 %

Low Result: The visual input doesn't effect the postural stability,
Below 5 %

Figure 30: Analysis summary
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9.12

iBalance Premium 2.4
Posturogram

The red curve traces how the center of pressure (COP) shifts with time. The 90-percent confidence ellipse
is defined as the smallest ellipse containing about 90 percent of the COP-points. The ellipse thus gives a
measure of the extension and area of the total sways during the measurement.

Trace length of the posturogram is defined by summing the length of straight segments
connecting points that follow in a succession and separated in time by 1/5th of a second. (The
smaller time separation, the longer will the calculated trace length be, because the shorter
segments will follow all the small wrinkles of the posturogram. Hence one has to choose a fixed
time separation in order to make the calculations for different measurements comparable.)

C90 Area is simply the area of the confidence ellipse. Generally, the bigger area the bigger sways.
C90 Angle is the angle of the major axis of the ellipse relative the medial-lateral direction. If one
has an elongated ellipse which significant tilt to either side this is an indication of asymmetry.
Velocity is simply calculated by dividing the total trace length by the duration of the test.

STD Velocity is derived by calculating the square root of the sum of the square of the deviations
about the x- and y-coordinates, divided by the sample size minus 1.

Romberg Quotient. Only available in Romberg tests. RQ = 100*(Eyes closed C90 Area / Eyes open
C90 Area).

Weight Distribution. Shows the percentage of the force that was applied for the right and the
left side of the platform.

Calculated Parameters
Trace Length [mm]:
404,75
€90 Area [mm~2]:
523,94

€390 Angle [deg]:
-84,50

STD Velodty [mm/s]:
12,38

Velodity [mmjs]:
13,49

Romberg Quotient:
94

Weight Distribution
Qo O
,000 Ui:lo°

+
-30

+ + T T T + + T T + + y
e r 45 - 5 5 5 5
25 20 45 10 5 0 5 W W W m 51,98 % 48,52 %

Figure 31: Balance Test Analysis window with posturogram

It is possible to export Posturogram line, Contour, C90 Ellipse, C90 Ellipse Major Axis, C90 Ellipse Minor
Axis and Reference circle to clipboard by right-clicking on the chart and selecting the wanted option from
the popup menu. The chart can also be zoomed by “painting” the area to be zoomed.
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9.1.3 Stabilogram

The stabilograms display the COP-coordinates as a function of time. The sways in medial-lateral direction
define the x-coordinate, and the sways in the anterior-posterior direction define the y-coordinate.

iBalance Premium 2.4

The x-histogram shows the distribution of the COP-position around the mean position (x = 0).
The y-histogram shows the distribution of the COP-position around the mean position (y = 0).

In the "ideal" case the distribution is close to the Gaussian shape (red curve). A histogram with e.g. two
dominant peaks may indicate that the person oscillates between two quasi-stable points. Standard devi-
ation is a measure, which characterizes the size of the sway from the average position.

' Eyes Open « Eyes Closed

Right Histogram X | Caloulated Parameters
Es ; : X Coordinate Data
- &
2., Man: 4,27
82
2 Min: 12,64
T
5 -2
= _4 Mean: 4,71
=
R Standard dev: 3,74
E .3 T T T T T T T T T T T T T T

0 2000 4000 6000 3000 10000 12000 14000 15000 123000 20000 22000 24000 26000 23000 30000 8 64202468

Left fime [ms]
—_ Histogram v
E
E ¥ Coordinate Data
E ‘ 4,73
e Man:
2 )
5 Min: 47,34
z
g Mean: 27,15
‘g Standard dev: 9,92
£ 20
5

T T T T T
0 S o000 10 000 15 000 20000 25000 30 000 =20 10 0 10 20 30
time: [ms]

Figure 32: Balance test analysis window with stabilogram

It is possible to export Stabilogram X(t), Stabilogram Y(t), Histogram X Line, Histogram X bars, Histogram
Y Line and Histogram Y Bars to clipboard by right-clicking on the corresponding chart and selecting the
wanted option from the popup menu. The charts can also be zoomed by “painting” the area to be zoomed.
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9.1.4 Power Spectrum
Note that the Power spectrum is only available when analyzing tests made with the 4 sensor Balance
Platform. Power spectrum characterizes the frequency content of the stabilogram.

iBalance Premium 2.4

Regular oscillations may show up as peaks in the spectrum.

There is possibility of choosing axis of ordinates in logarithmic or linear scale.

Summary Eyes Open lEyes Closed I
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“Posturogram f(x,y) /Stabilogram x(t), y(t) jPower Spectrum Ax(f), Ay(f) ACorrelations /Comparison /

Figure 33: Balance test analysis window with power spectrum

It is possible to export Power Spectrum of X(t) series and Power Spectrum of Y(t) series to clipboard by
right-clicking on the corresponding chart and selecting the wanted option from the popup menu. The
charts can also be zoomed by “painting” the area to be zoomed.
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9.1.5 Correlations

Note that the Correlations is only available when analyzing tests made with the 4 sensor Balance Platform.
The autocorrelation measure is obtained by comparing a signal with its time-displaced copy; the more
like they are each other the closer the correlation is to 1.

iBalance Premium 2.4

The horizontal axis in the correlation graph shows the time displacement. At the origin the time displace-
ment is zero and the signal is compare with an exact copy with itself, therefore the correlation is 1 at this
point. The time where the next peak in the autocorrelogram appears may describe a characteristic time
scale of the sways. The intercorrelation is defined in a similar manner, but now we compare a signal x with
a time-shifted copy of the signal y.

Summary Eyes Open ] Eyes Closed I
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— Autocorrelation X
— Autocorrelation v

-1 T T
5000 20 000 25000

[=]
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(=28
=]
=]
e
=1
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— Intercorrelation X

-1

T T T T T T T T T T T T T T T T T T T T T
0 5000 10 000 15000 20 000 25000

"\Posturogram f{x,y) AStabilogram x(t), y(t) APower Spectrum Ax{f), Ay(f) ;Correlations /,Comparison /

Figure 34: Balance test analysis window with correlations

It is possible to export Autocorrelation X, Autocorrelation Y and Intercorrelation XY to clipboard by
right clicking on the corresponding chart and selecting the wanted option from the popup menu. The
charts can also be zoomed by “painting” the area to be zoomed.
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9.2  Analysis of LoS Tests
‘LoS Test Analysis'-window (Figure 35) shows results obtained from selected LoS test.

iBalance Premium 2.4

In the header of the window there are following information concerning performed test:

e Test Name - name chosen when test was performed,

e Person Tested - name of the tested person as states database,

e Date - date and time when test was performed,

e Protocol - protocol used in the test,

e Supervisor - supervisor of the test, name entered when test was completed,

e Additional Info - specific information entered when test was completed ( i.e. describing state of
the person tested).

Lower part of the window shows results obtained. Graph shows results as bars. Circles describe reference
limits. Bar is colored red if the reference limit is not achieved. Note that the reference limits are hard to
reach even for someone who hasn't got balance problems! Blue arrow identifies the weakest leaning di-
rection. In this example the test person cannot lean as much forward as to other directions. The arrow's
length increases by the severity of the leaning imbalance.

Test Mame: TP 7.1,2013-3 Supervisor:
Person Tested:  Taneli Peltoniemi Additional Info:
Protocol: Limits of Stability
Graph Results
Forward Achieved: Reference limits:
B Forward [deg]: 460 7,00
B Rearward [degl: 5,16 5,00
B eftward [deg: 8,40 8,00
& = B rightward [deg]: 7,30 8,00
3 E
Legend

B under Reference Limit
B over Reference Limit

[ \eskestDirection

Rearward

Information

The leaning angle is based on the person's height and on

how far the center of pressure (COF) moved from the
Ty e normal position. Reference limits can be hard to reach

Q 8 degrees w7 degrees {1 5degrees even without balance problems,

Reference Limits
Figure 35: Limits of Stability analysis window

9.3  Comparison of Balance Tests
Use the Scope Data Filter (as explained earlier in the Chapter 6.7) to gather several tests for comparison.
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Analysis Item: Tests Items Created: Oldest: 7.1.2013 13:22:34
Number of Ttems: 2 Youngesk: 7.1.2013 13:31:28

iBalance Premium 2.4

x

Trace Lengths | C90 Areas | C30 Angles | STD velocity | veloaty | weight Distribution

Tests Protocol: Romberg 30 s

430
420 Graphs Series
410-
400: m Performance By Index
390° Index: 0 =
E 380
% 370_5 [] Performance By Mame
S 3605 Name: | Eyes Closed -
3 350
8 aun-
Z 340
3302
320-; -]
30
300-
290- : . . . "
1 2
Test Number
Number = Test Mame Created Person Name Performace Mame  Tracelength  C90 Area C90 Angle STD Vel, Velodty WD [%:] WD-R [%%]
1 TP7.1.2013-1 7.1.2013 13:22:34 Peltoniemi Taneli Eyes Open 404,75 523,94 84,50 12,38 13,49 51,48 48,52
Eyes Closed 509,20 497,29 -76,03 9,76 16,97 45,85 53,15
2 TP7.1.2013-2 7.1.2013 13:31:28 Peltoniemi Taneli Eyes Open 318,23 226,37 71,29 6,67 10,61 47,35 52,65
Eyes Closed 555,14 852,21 -81,69 10,66 18,50 52,40 47,60

Figure 36: Comparing tests window
Left clicking on the points on the chart selects the corresponding performance from the list and vice versa.

Right clicking on the chart brings up a popup menu where you can select the corresponding data to be
exported to the clipboard. 'Export Data'-button will extract all the data to a file (see Chapter 6.9 for fur-
ther information).
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10 Trainer
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10.1 Starting the Training

First select the person from the database and then click on the 'Perform Trainer'-button. A window listing
all available trainers will appear. Select the trainer by clicking it. Zero values measurement might be
needed similarly as in normal testing.

-

L. Click on the trainer to select it

==

Chase

IUse your balance to perform wide selection
of different patterns such as forward -
backward, leftward - rightward and
rcular.,

Tennis

Lean left and right to keep the ball in the
game and crush as many blocks as you
car.

Maze
|

Enie

IUse your balance to guide the Man out of
several different mazes.

Static Pattern
o ©

IUse your balance to guide the Man
through different patterns. Remember to
stay on course.,

L

Figure 37: Select trainer window

All five trainings have same characteristics. As when performing tests, the first thing is to measure the
zeropoints. After measuring the zeropoints, the test window will appear. When clicking the 'Start'-button
the countdown starts. Training starts after the countdown. The white bars indicate your position on the
platform. This helps you to find the center point of platform. After finishing the training successfully you
can save the training or start a new one.

NOTE: Stepper training is only available with platform's that have 4 sensors.
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10.1.1 Chase

In the Chase Trainer the main idea is to stay on the blue area as it moves. The training takes 2 minutes.
For the first minute the ball-shaped area moves clockwise and for the second minute it moves counter-
clockwise. The short red line shows the COP. Result means the percentage of time you spend on the plat-
form. The next options are available in the settings of the chase: Course(circle, cross, axis), Duration(60s,
120s, 180s), Size(Small, Normal, Large) and Speed(fast, medium, slow).

iBalance Premium 2.4

Chase Training by Taneli Peltoniemi

Figure 38: Chase Trainer window
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10.1.2 Maze

In the Maze Trainer the main idea is to find the exit as soon as possible. You start from one of the corners
and the exit is in the opposite corner. The result is the time that took you to find the exit. You can choose
larger(15x15) or smaller(10x10) maze. It is possible to view the correct path to the exit by clicking the

'Checkpoints'-checkbox. From the settings you can also select the starting corner and and mirror the maze
horizontally or vertically.

iBalance Premium 2.4

Maze Training by Person Example

Top Scores

— &

Time:

| 00:07

Figure 39: Maze Trainer window

From the Maze Settings window you can select to save the generated maze for later use. Click 'Browse'

n order to view saved mazes (Figure 40).

Browse Mazes — l i lihj
[

3 Name s Created Creator Size Checkpoints g

1 asy 0. u 0x10 5 I I

4 [AN] 8

3 Hard 1011.20091209:32 Hur 1010 16

3 Hard 1011.200312:09:33  Hur 15:15 22 —

2z Medium 1011.200312:03:32  Hur 1010 8 L+

1

tedium 10112003 12:09:32

i
=iy

Easy

Narne:

Created
Creatar:

Size:

Checkpaints: &

Info,

10.11.2009 1209:32
Hur
10:10 :

Default Easy baze

o Select |

X Delete |

X Close ‘

Figure 40: Browser Saved mazes
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10.1.3 Stepper

The main idea of the Stepper Trainer is to step on the correct corners of the platform. The yellow star
shows the next corner you need to step on. The foot shows the corner that you are currently stepping on.
Remember that the COP needs to go beyond 100 mm or —100 mm (from the center point of the platform)
horizontally and vertically. The training takes one minute. The result is the number of collected stars.

iBalance Premium 2.4

Stepper Training by Person Example

S
=
S
a

[ 3

o

e
S

=3
o

Wwioyeld souejeg

I

Figure 41: Stepper Trainer window

10.1.4 Tennis

The main idea of the Tennis Trainer is to keep the ball in the game and collect points by smashing blocks
with the ball. Move horizontally to move the platform. Lean forward to release the ball. Smashing blocks
gives you points. After destroying all the blocks you will be reworded with one extra platform. You will
start the training with two extra platforms. The next options are available from the Tennis settings: Size
of the platform(large, small) and Speed of the ball(fast, slow). More difficulty means more points from
smashing blocks.

Tennis Training by Person Example
Top Seor
1
2
3.
a
5.
il g & e A o ol o o o e o A z
9,
8l i 4 a8 4 i ol a8 i ol o e il o 4 P
i 4 4 4 8 4 & 4 4 4 4 4 4 4 4 46 -,
i G 4 a8 & i 4l aa & 4 4 48 4l i 4
Paints
Platforms remaining

Figure 42: Tennis Trainer window
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10.1.5 Static Pattern

The main idea of Static Pattern training is to move steady as possible inside the blue track. The speed is
not the most important factor. It is possible to select the track from the following: Square, Circle, Cross
and Axis. It is also possible to set the duration of the training.

iBalance Premium 2.4

Static Pattern Training by Person Example

1

2

3

4,

5.

s 3 3

8.

O 2
1

Score = 100 * Paints * Percentage
0 Points: 0
63,0%

Time

00:01

Figure 43: Static Pattern Trainer window

10.2 High Scores

High Scores can be found by selecting 'Trainer|High Scores' from the program's main menu or by clicking
the 'Top Trainings'-button. A window will appear as in Figure 44. Right click on the list to print or export
the results.

All Time High Scores &‘
m o & Hame Owner Created Result [min:s]
“_ F] 1 PE 11.1.2010 -1 Person Example 11.01.2010 14:15:19 0:16
aly
TOP 100
Trairing T ppe
[Maze 1m0 ~]

Figure 44: High Scores window
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11 Introduction to Balance

iBalance Premium 2.4

Balance is one of the human motor skills that are of great importance in the activities of daily life. Thus, it
has become an important object for scientific studies. Studying the human balance is also of great eco-
nomic importance when linked for instance to the prevention of falling accidents among senior citizens.

Balance can be measured and trained through different physiotherapeutical and technical methods. The
functional balance can be studied through test batteries developed for this purpose. The aim of these
batteries, e.g. Berg balance scale is to find out the individuals functional capacity and to predict her
ability to manage the activities of daily living. The improvement of balance skills needs well planned and
targeted interventions. To ensure the efficacy of the intervention one needs a follow-up system that is
reliable and easy to accomplish. Through the Balance Platform and iBalance Premium Software this
becomes possible.

11.1 Elements of postural analysis

To be able to perform a postural analysis one needs to be aware of some fundamentals related to postural
control.

11.1.1 Body sway
One of the characteristics of human balance is the constant swaying during quiet stance. Body sway and
its control mechanisms has been the target of interest in several studies since the late 19th century.

Body sway in quiet stance can be described by the model of an inverted pendulum pivoted at the ankles.
This is the case if the sway is controlled “traditionally”, i.e. through the ankle strategy. In the ankle strategy
the subject controls the swaying of the body by co-activating the muscles around the ankle, hip and knee
joints as well as the postural muscles in the neck and the trunk; by freezing the degrees of freedom in all
the other body parts besides the ankle joint, so that the rotation of the body is concentrated around the
ankle. The ankle strategy is common for controlling posture in quiet stance. In severe balance disorders,
e.g. due to neurological illness other control strategies than ankle strategy are possible. In perturbed
stance, as the body center of mass (COM) gets close to the edge of the base of support (BOS) other strat-
egies - such as hip flexion or upper limb movements - are shown also by healthy subjects.

For the best outcome of the postural analysis one should be familiar with the control mechanisms behind
the sway. See the list of literature for further reading.

11.1.2 Center of pressure — COP

The body weight of the person standing on the Balance Platform exerts a force on the platform via the
feet. The force transducers attached in every corner of the platform register vertical force (F1...F4). From
the load distribution between the force transducers one can calculate the COP of the person standing on
the platform. This is done by the iBalance Premium Software. In literature the COP-point is defined as the
point in the plane of the platform where the total force F of the person is acting on the platform. The total
force is dependent on the person’s body weight and possible movements while standing.
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Body sway causes a fluctuation of the COP of the person standing on the platform. Analysis of this fluctu-
ation gives information for instance about the range, velocity and symmetry of the body sway. A simple
measurement with the Balance Platform makes all this possible.

Figure 45: Vectors for weight distribution on the platform. The total force F acts in the COP-point which fluctuates as a result of the body
sway.

11.2 Performing measurements with the Balance Platform

Putting up a reliable balance measurement requires standardized test circumstances and well defined
parameters extracted from the data. The calibration of the equipment makes a significant difference in a
valid measurement as well (see chapter 7.2 for calibration instructions).

11.2.1 Romberg test

In the Romberg test the same balance test is performed eyes open and eyes closed. The standard Romberg
test consists of a 52-second-measurement of both, but due to practical reasons the length of the meas-
urement is usually 60 seconds. A positive Romberg test/sign occurs when there is an increased amount of
sway or a loss of balance when a person is asked to stand with the feet placed close together with his or
her eyes closed, as compared with the amount of sway with the eyes open.

11.2.2 Recommendations about the test circumstances

The recommendations about the test circumstances are given by The Committee for Standardization of
Stabilometric Methods and Presentations to make the stabilometric measurements compareable
(Kapteyn et al. 1983):

a) The subject should remove his/her shoes and stand on the stabilometric platform with the heels
together, at an angle of 30 degrees between the medial sides of the feet. According to Morton
(1935) this foot position provides about the equal support in both medio-lateral and antero-
posterior directions. Gagey and Weber (1995) suggest keeping a separation of 2 cm between the
heels to avoid that the balance is stimulated by the foot-to-foot contact. It is also recommended
to keep the arms at the sides in a relaxed position.
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b)
c)

d)

f)

iBalance Premium 2.4

o
|
|

.‘_
2 cm

Figure 46: Morton's foot position

No fixed sound sources should deliver information for spatial orientation in the room used for
posturography; the noise level in the room should preferably be below ISO 40 dB(A).

The room should be large enough to prevent acoustic spatial orientation, the minimum area
being preferably 3 - 4 meters. The stabilometer should be placed atleast 1 meter from any wall.
During registrations with eyes open, the subject should focus on a circular area with a diameter
of approx. 5 cm, at a distance of 3 meters straight ahead. Gagey and Weber (1995) recommend
the participant to be instructed to slowly count from 1 to 100, say, in order to help take the mind
off the test.

For recordings of visual postural stabilization the peripheral field of vision should provide
information on the vertical, and the room should have normal (diffuse) illumination of least 40
lux (lumen per square meter).

During registrations with the eyes closed, some low-level dim light (about 20 lux) should be
presented in the room in order to put the subject at ease and enable the investigator to observe
her (him).

The points (a) — (e) summarizes the Standard Test Condition (SC) for stabilometric measurements. In ad-
dition a few other things should be considered:

11.3

The effect of electromagnetic interference; e.g. cellular phones may cause disturbances in the
data and should therefore not be kept close to the electronics.

The order in which the eyes open- and eyes closed-tests are performed in the Romberg test; it
should be concidered whether and how the order influences the results.

The position of the raised leg in one-foot stance should be carefully concidered and standardized
within the test group. Gill et al. (2001) suggest that the participants should not be allowed to
stabilize their raised leg against their support leg .

There should be enough time between the tests in order to avoid effects e.g. due to fatigue.

Analysing the results

Body sway is known to be an utterly individual attribute of the postural balance among the population.
The reason behind the sway is still a bit twisted. The latest studies show that the sway might be a result
of the characteristics of the muscle-tendon system. Thus one should be careful not to make any strict
conclusions about the numeric results as such. Instead a statistical analysis within a test group should be
considered (Borg & Herrala 2004).
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Of the parameters below the “C90 Area” is the classical parameter. The surface area for a person varies
from test to test due to the inherent variability. Thus, comparing the absolute values of the sway areas is
less significant than comparing areas for tests under various conditions (eyes open, eyes closed, compliant
surface, ortosis, etc) or tracking its changes e.g. due to training and rehabilitation (“before/after”). The
area can be useful too for studying variations between groups.

iBalance Premium 2.4

With iBalance Premium Software analysis through following parameters is possible:

Posturogram (Figure 31)

The red curve traces how the center of pressure (COP) shifts with time. The 90-percent confidence ellipse
is defined as the smallest ellipse containing about 90 percent of the COP-points. The ellipse thus gives a
measure of the extension and area of the total sways during the measurement.

Trace length of the posturogram is defined by summing the length of straight segments
connecting points that follow in a succession and separated in time by 1/5th of a second. (The
smaller time separation, the longer will the calculated trace length be, because the shorter
segments will follow all the small wrinkles of the posturogram. Hence one has to choose a fixed
time separation in order to make the calculations for different measurements comparable.)

C90 Area is simply the area of the confidence ellipse. Generally, the bigger area the bigger sways.
C90 Angle is the angle of the major axis of the ellipse relative the medial-lateral direction. If one
has an elongated ellipse which significant tilt to either side this is an indication of asymmetry
Sway average velocity [mm/s]: The average velocity is simply calculated by dividing the total
trace length by the duration of the test. This parameter contains information about the person's
ability to control the sway and to correct the balance. Usually a high average velocity is related to
an increased risk of falling among elderly (Fernie et al. 1982).

Standard deviation velocity [mm/s]: The standard deviation velocity is derived by calculating the
square root of the sum of the square of the deviations about the x- and y-coordinates, divided by
the sample size minus 1. For the calculations and coordinates the sampling rate of 5 is applied.
This parameter also contains information about the person's ability to control the sway and to
correct the balance.

Stabilogram (Figure 32)

The stabilograms display the COP-coordinates as a function of time. The sways in medial-lateral
direction define the x-coordinate, and the sways in the anterior-posterior direction define the y-
coordinate.

The x-histogram shows the distribution of the COP-position around the mean position (x = 0).
The y-histogram shows the distribution of the COP-position around the mean position (y = 0).

In the "ideal" case the distribution is close to the Gaussian shape (red curve). A histogram with
e.g. two dominant peaks may indicate that the person oscillates between two quasi-stable
points. The shape of the histogram becomes especially interesting in connection with orthosis as
a "good balance" is characterized by an almost Gaussian distribution. To ensure the perfect fit of
an orthosis changes are made until the COP-distribution is ideal.

Standard deviation is a measure, which characterizes the size of the sway from the average
position.

Romberg quotient (RQ): A standard parameter is the Romberg quotient, the ratio between the area for
eyes closed on eyes open condition, Area (EC) : Area (EOQ). This is generally greater than 1 since people
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more dependent on visual cues.

iBalance Premium 2.4

tend to improve their balance by using visual feedback. Again there can be a considerable individual var-
iation but the table below suggests that the ratio increases with age. This would support the idea that the
sensor inputs (from skin, joint receptors, etc) generally are reduced with age and thus, persons become

Group N C90Area RQ(Area)
Morton (Students, 15  268,0£110,2(EO) NA

Oulu Finland)

Chydenius (Staff, Chy- 17  150.9 £55.9 (EO) 1,49+£1,131
denius Institute, 190.2 + 88.2 (EC)

Kokkola Finland)

Elderly aged 55+, Kuo- 47  425.2+221.7(EO) 1,701 £0.707
pio Finland 667.6 + 382.5 (EC)

Chart 1: Comnbarisons of the C90Area and the RO bhetween three test arouns. The data
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iBalance Premium 2.4

12 Normative Data

15 Summary l « Eyes Open ] o Eves Closed ]

€90 Trace Std Romberg Std X Sty

Area Length  Velodity Quotient Deviation Deviation C90 Area
Eyes Open ; 340,63 611 111 2,13 7,62
Eyes Closed 254,61 493,23 10,89 111 2,91 6,06 Eyes Open ]

Hint: Click on the grid to examine performance results on the chart.

Eyes Closed ]

T T T T T
0 200 400 600 00

[mm"2]
Comparison Progress - Done
NENENEENEENENENNENEENNRNENEENERNNNENNNRNEEN T i ]
C90 Area is the area of the confidence ellipse, the sway area. Generally, the bigger the
Legend area, the bigger the sways.

High Fall Risk Mot available

High Result: High risk of falling.
Medium Fall Risk

Low Result: Low risk of falling.
Low Fall Risk

Figure 47: Normative Data in summary

Normative data includes the following research done with the HUR Balance Platform:
There are approximately 2900 test results in the normative database.

Fall risk limits can be changed from the program's settings.

Note that in some cases there might not be enough test data available to make the comparisons. Most of
the test results are for the Romberg and Palso protocols.
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13 Contact Information
BT3 and BT4 Manufacturer:

HUR Oy

Patamaentie 4

FIN 67100 Kokkola

Finland

tel. +358 6 8325500

fax +358 6 8325555

website: http://www.hur.fi

iBalance Premium Software Vendor:

HUR Labs Oy

Rasulankatu 9 B

FIN 33730 Tampere

Finland

tel. +358 20 743 7843

fax. +358 20 743 7840

email: info@hurlabs.com

website: http://www.hurlabs.com/

Distributors:
Australia:

HUR Australia Pty Ltd
Tel: +61 7 3207 2260
Fax: +61 7 3207 2260
E-mail: sales@huraustralia.com.au
Website: www.huraustralia.com.au

USA:
HUR USA, Inc.

1500 Shermer Road
Northbrook, IL 60062

USA

Tel. (847) 729-2636

Toll free. (877) 729-2636
Fax. (847) 509-4500
Website: www.hurusa.com
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14 Datasheet

Balance Platform (BTG4)

Balance measuring device

iBalance Premium 2.4

Measuring unit

b

Measuring range

0-440 Ib/sensor

Sensor type Force Transducer
Manufacturer type TY2002

Mon linearity +/- 0,02% FS
Combined error 0,03%

Sensitivity 2mvV +/- 0,25%

Overload capacity

1530% J sensor

Operating voltage

Taken from USE

USB connection B-type plug
Resolution 16 bits*

DAQ software Updated via USE
Maximum sampling rate 400 Hz
Application software iBalance Premium
Operating System Windows

EMC

5G5 EMC test report 240268-1

Storage conditions

Dry, room temperature,|

Operating conditions Indoors

Dimensions (h x| xw) 236 x 2697 ¥ 37.79 in
Weight (without package) 4012 b

Weight (with package and accessories) | 44.09 |b

Bag weight 4409 b

Bag dimensions (h x | x w) 3037 x 27.56x 2.95In
Warranty 1 year

* depends on the sampling rate

Note:

When device lifecycle ends, pay respect to local waste disposal rules.

-

HUR Labs Oy

Akerundinkatu 11 8, 33100 Tampere
Tel +358-20-743 7B43

Fax +358-20-743 7840

wewnw hiurlabs com
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