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COPYRIGHT NOTICE

The NetForce documentation and the software described in it are copyrighted with all rights reserved. Under the copyright
laws, neither the documentation nor the software may be copied, photocopied, reproduced, translated, or reduced to any
electronic medium or machine readable form, in whole, without the prior written consent of Advanced Mechanical Technology,
Inc. (AMTI). Permission is granted to make copies of topics of interest from the manual for academic purposes.

SOFTWARE LICENSE AGREEMENT

The AMTI NetForce Software is provided to you as per the terms of this software license, your use of this software indicates
your acceptance of this license agreement and warranty.  This license agreement grants you permission to use this software
unaltered. Permission is granted for multiple copies of this software to be installed and operated.

Redistribution rights for this software are not granted without the prior written consent of Advanced Mechanical Technology,
Inc. (AMTI).

WARRANTY AND Disclaimer

AMTI does not warrant that the NetForce software package will function properly in every hardware/software environment.
This software is inherently complex, and users are cautioned to verify the results of their work.

AMTI has tested the software and reviewed the documentation. AMTI makes no warranty or representation, either expressed
or implied, with respect to this software or documentation, their quality, performance, merchantability, or fitness for a
particular purpose. As a result, this software and documentation are licensed “as is” and you the licensee are assuming the
entire risk as to the quality and performance.

In no event will we be liable for direct, indirect, special, or consequential damages arising out of the use or inability to use the
software or documentation,, even if advised of the possibility of such damages. In particular, AMTI shall have no liability for any
programs or data stored or used with AMTI software, including the costs of recovering such programs or data.

Redistributions in binary form must reproduce all copyright notices, this list of conditions and the above disclaimer listed here
in the documentation and/or other materials provided with the distribution.
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Copyright Notice

The following copyright notice is for the matrix inversion code embedded in the NetForce software. The copyright holders
require this copyright be posted here.

Copyright (c) 1992-2007 The University of Tennessee. All rights reserved.
Contributors:

* Sergey Bochkanov (ALGLIB project). Translation from FORTRAN to pseudocode.
See subroutines comments for additional copyrights.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met:

- Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

- Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer
listed in this license in the documentation and/or other materials provided with the distribution.

- Neither the name of the copyright holders nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

This software is provided by the copyright holders and contributors “as is” and any express or implied warranties, including, but
not limited to, the implied warranties of merchantability and fitness for a particular purpose are disclaimed. In no event shall
the copyright owner or contributors be liable for any direct, indirect, incidental, special exemplary, or consequential damages
(including but not limited to, procurement of substitute goods or services; loss of use, data, or profits; or business interuption)
however caused and on any theory of liability, whether in contract, strict liability, or tort (including negligence or otherwise)
arising in any way out of the use of this software, even if advised of the posibility of such damage.
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@E BEFORE YOU INSTALL!!!

e Please read the instructions carefully

e This manual is compatible with NetForce version 3.5.0

e NetForce version 3.5.0 is compatible with MS WIN 2000/XP/Vista/7 32 and MS WIN 7 64
operating systems.

e You have to use at least a Pentium 4 processor, with 1 GB RAM (3GB recommended) and 50GB
or more, free hard disk space. With machines slower than this, you must use a slow acquisition
rate, and you will not be able to have 3D graphs, or more than three real time plots.

e A DT3034 acquisition card is required for successful analog data acquisition through NetForce.
The DT3034 card is compatible with Windows XP/Vista/7.

e Allinstructional references to the AMTI Gen 5 signal conditioner also apply to the AMTI Optima
Signal conditioner. Additional Optima specific display screens are described in the Optima User
Manual, version 1.0.0.
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1.0 INTRODUCTION

1.1 ORGANIZATION OF MANUAL

Section 1 provides an introduction and overview of the manual. Section 2 describes the main
screen of the program that serves as the primary user interface. Section 3 provides operating
instructions for many common tasks; section 4 describes the main menu of the program. Sections 5
through 25 describe in detail the various dialog boxes used for entering data and setting the various
options and controls of the program.

Please note that throughout this manual it is assumed that the user is familiar with the
Microsoft Windows mouse point and click operations and basic Windows controls.  For a review of
some of the controls used in NetForce please see Appendix | - Common Windows Controls.

1.2 NETFORCE REAL-TIME DATA ACQUISITION

AMTI’s NetForce software is a flexible data acquisition system designed to facilitate the use of
AMTI’s multi-axis force platforms for biomechanics and industrial force measurements. NetForce is
designed to run on a wide variety of PC’s and operating systems.  Our design approach was to
develop a system which could take advantage of the speed of top end hardware while providing
reasonable performance on lower end hardware and older computer systems.

NetForce allows the user to monitor and save data from multiple transducers. The software can
simultaneously support up to two RS-232/USB products, four Ethernet or analog data format products,
or 12 USB Gen 5 signal conditioners. NetForce’s real-time display mode permits the concurrent display
of up to 12 channels of data and provides a real time COP graph as well. The displayed data is run-time
selectable and the outputs of any of the installed multi-axis instruments can be viewed with a few
mouse clicks.

It must be cautioned however that not all things are possible on all computer systems. Slower
speed systems simply do not have the computing horsepower to perform all of the calculations
necessary to display all of the possible data channels while performing high-speed data acquisition as
well. The NetForce real time display software includes performance monitoring logic that optimizes
performance across a wide variety of hardware platforms. The performance monitoring logic favors
the acquisition of flawless data while sacrificing the frame rate of real time data display on slower speed
systems.  This means that if the computer systems hardware performance is taxed, because of the
various settings and options that the user has selected, the performance monitoring logic will start
dropping frames from the real time visual display in order to free up system resources to perform the
real time data acquisition task. Dropping display frames does not mean that data has been lost, it just
means that the visual display will become jerky and less visually pleasing.
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As previously mentioned, our design approach was to provide a flexible system that performs
well on a wide variety of computer equipment. The rich complement of display and acquisition
options offered in NetForce makes it possible to tax or even overwhelm the most powerful PC hardware
available today.  Appendix F - Bench Mark Performance provides bench mark performance data for
the several types of data acquisition available in NetForce on a number of computer systems. This is
bench mark performance data only. Different computer systems with different amounts of memory,
graphics adapters and internal chip sets will perform differently.

A number of different factors contribute to the real time performance of the NetForce data
acquisition software. Ethernet systems have a strong dependence on the number of amplifiers (or
number of force platforms) connected to the network system. Each amplifier sends data across the
Ethernet network, which in turn is handled by the operating system’s internal network software. This
network interaction provides additional overhead, which the CPU must handle. Analog systems are
more or less independent of the number of attached platforms as the NetForce software always
acquires data from the full 32 channels of data available on the data acquisition card (only the enabled
channels are saved). With the exceptions above, the parameters, which most strongly influence the
data acquisition performance, are:

Data acquisition rate

Data acquisition duration

Number of channels displayed

Display decimation rate

Display Mode (recurring vs. single sweep)

The above parameters and options are all user selectable. Acquisition rate and duration are
set in the Trigger or Horizontal dialog boxes. Channels are enabled for display using the channel enable
buttons. The display decimation rate is modified using the + and - buttons under the graph windows.
The Recurring or Single Sweep Mode is chosen in the Horizontal dialog box.

In general the acquisition rate and the acquisition duration are dictated by the requirements of
the test procedure or experiment, however, it should be noted that high acquisition rates and long
acquisition times greatly encumber the system. [f it is expected to collect data from several platforms,
at rates of 1000 Hz or more, for 2 or more seconds, then high-speed computer hardware will be
necessary.  With less demanding applications some experimentation with the display setup, (the
number of displayed channels and decimation rate) will generally yield good results.  For the slowest
speed systems the display mode may be set to single sweep which eliminates real time updating of the
display and dedicates all of the CPU’s resources to the process of data acquisition. The following rules
of thumb are useful when selecting your computer hardware and setting up your test procedures:
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High speed, long duration requires a high speed computer (1.2 GHz or better)
The fewer channels displayed the faster the system will run.
Single sweep mode dedicates all system resources to acquisition.

With the design of AMTI’s NetForce software we have addressed the issue of the ever-increasing
complexity of PC’s by providing a System Diagnostics module available from the Setup selection on the
main menu of the program. System Diagnostics runs a series of tests to evaluate your computer’s CPU
and graphics performance so that we may better compare it with our test computer’s performance.
System Diagnostics also enumerates the various settings and options that you have chosen to run your
tests and provide details about the operating system and hardware on which you have installed AMTI
NetForce. We provide the means to save the System Diagnostics output as a text file that can be
conveniently inserted in an E-mail request for technical support.
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2.0 AMTI-NETFORCE MAIN SCREEN

Please see the Main Screen layout below to familiarize yourself with the locations of the various
controls and features of NetForce. This screen serves as a real time graphics display for data
acquisition and provides the primary user interface to control the data acquisition process.

TRIGGER
INDICATOR

¥ AMTI-NetForce
File Setup Utilties Protocol DataFolder Statup  Seftings  About  Exit

REAL TIME

REAL TIME cop

GRAPH
DISPLAY

T Fz 185.364 Lbf @ 1 0,365 T

D:AAMTIBioN st\CurrentFoldersT ial00018.b
Saved ta File :

Standard.
Pratocol Name SneEEpe

Subject Name Murdack, &lfed D

we, 5 Do ]| = |

Test Sequence

Trial Description 1+ SlowWaling

E=E | e | save Janabee|He]

Fy: 34.307 Lbf @ & 0.735
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2.1 MAIN MENU OVERVIEW

The NetForce Main Menu provides selections for setup and operation of the NetForce data
acquisition system. A brief description of the Main menu choices is given here. More detailed
information is presented in section 4.0 below, and in the dialog box sections presented later in this
manual.

W AMTI-NetForce

File Setup Utltes Protocol DataFolder Startup  Settings About  Eit

FILE
This option can be used to export data to text files and save files in binary (.bsf) format.

SETUP

This option provides access to functions for hardware setup and installation options. It
includes hardware setup, regional specific (units and date format) information, file saving and export
options, external program linking and other options.

UTILITIES
This option provides access to the subject database.

PrRoTOCOL
This option permits the selection of a default protocol to be used for sequencing trials.

DATAFOLDER
This option permits the selection of a default folder to be used for storing data and
maintaining the subject and test database.

STARTUP
This option provides several functions that prepare attached hardware for data
acquisition. The available selections depend on the installed hardware.

SETTINGS
This option provides dialog boxs to set parameters for data acquisition, triggering and
display.

ABOUT
This option provides the software version number (important for support) and
copyright.
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ExiT
This will allow you to Exit from the program. A message box will ask if you want to

save the current settings. Responding yes will save all of the display and acquisition settings
so that they will become the defaults when the program is restarted.
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2.2 REAL TIME GRAPH DISPLAY

There are two real time graph displays located one above the other on the left hand side
of the Main Screen. These graphs display the force and moment signals in real time as the
data is acquired from the data acquisition system. Each graph display is controlled by several
buttons and controls located around the margins of the display. The functions of the various
controls are discussed in the following paragraphs.

Real time graph
display

Channel enable
buttons

Setup vertical
scale, and color
for each channel

Channel
Data

Fz: 185.364 Lbf & t: 0.365

Auto layout
Graph enable and

platform selector
spin control

Channel
position
Indicator

centers or evenl
Channel y

spaces channel

information

2.2.1 CHANNEL ENABLE BUTTONS

The Channel Enable Buttons are used to enable or disable the display of individual channels.
There are six buttons corresponding to the platform’s six force and moment axes. A single left mouse
click will toggle the selected channel on or off. Note that for best performance with slower speed
computers it is advisable display as few channels as possible.
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2.2.2 CHANNEL POSITION INDICATOR

The data display for each channel can be positioned vertically as follows. Position the mouse
cursor over the Channel Position Indicator and press the left mouse button; while holding the left button
down drag the indicator to the desired vertical position. Release the mouse button when the desired
position is attained.

The Channel Position Indicator indicates the zero position for the associated channel. The
Auto Layout button, which is labeled “Center” in the above figure, can be used to automatically center
all the displayed channels on the screen or to disperse the enabled channels at regularly spaced
intervals. The Auto Layout button’s label toggles from Center to Space each time it is pressed.

2.2.3 GRAPH ENABLE AND PLATFORM SELECTOR SPIN CONTROL

The Graph Enable and Platform selector spin control allows you to select any one of the installed
amplifiers or platforms for real time display. The two arrows next to the spin control will cycle the
displayed value from 0 to n where n is the number of platforms (or amplifiers) that you have installed
using the Hardware installation dialog box.

When 0 is selected that graph display will be disabled. When any other number is selected,
then the channels of data from the corresponding platform or amplifier will be available for display.
Note that during data acquisition all of the data from all of the installed instruments is gathered even if
the installed hardware is not enabled for display.

A Note for DT3002/Dt3034 users.
2 AMTI’s multi axis instruments and AMTI’s amplifiers are six channel instruments and hence the

NetForce software is organized to provide convenient selection and display of six channel devices.
However in analog modes, when using a 32 channel DT3002/DT3034 data acquisition card, third party
instruments may be installed that provide more than six channels of outputs. Such devices would be
installed in blocks of six channels and would be viewed in blocks of six channels as described above.

2.2.4 CHANNEL INFO DISPLAY

Under each of the Real Time display graphs is the Channel Information display. This display
may be activated by double right clicking the mouse in the vicinity of the channel data displayed on the
graph. This feature is recommended for use once the data display has been stopped. If it is used
during real time display the display may become jerky or erratic.

Once a channel has been selected a cross hair cursor will be displayed on the screen. You may
drag the cursor across the screen and it will follow the data displayed for the selected channel. The
Channel Information display will show you the data amplitude (in the selected vertical units) and the
time relative to the beginning of the display window.
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To deselect the channel again double click the mouse in the vicinity of the channel of
interest. The cross hair will disappear and the channel will be deselected.

2.2.5 SETUP BUTTON
The Setup button opens a dialog box in which you may set the vertical scale and chose the color

of the displayed data channel.
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2.3 COP GRAPH DispLAY

The COP Graph display shows the center of pressure as calculated from the Mx and My
moments and the Fz force in real time. The effects of the Fy and Fx shear forces are neglected for the
purpose of this display. This display is enabled by use of the spin control as described above. Setup
and display options are available by pressing the Setup button.

Real Time COP
Graph Display

T

cop

Graph Enable and
Platform Selector

Setup
Button

spin control
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2.4 TRIGGER INDICATOR

The Trigger Indicator indicates when a trigger event has been detected. The small pane on the
left flashes when the event has been detected and the long bar on the right indicates the progress
toward completion of the required sample duration.

2.5 TEST INFORMATION DISPLAY

The Test Information Display is a text display comprised of four text cells and two control
buttons. The top text cell, labeled Saved to File, shows the path and the file name to which data was
last saved. The next cell, labeled Protocol Name, shows the name of the currently selected protocol
file, which is used to govern the test sequence. The Subject Name cell indicates the currently selected
subject.

; DA TIBiaM et CurrentFalderh T riald001 2.5
Saved ta File

Standard. pro
Protocol Mame ;

Murdock., Alfred .
Subject Mame : Hreee =

Weight : Saved | ” Mates |

On the bottom of the Test Information Display are two control buttons (Weigh and
Notes) and the Weight text cell.

The Weigh button is used to weigh the subject. This button is enabled only after the
Start and Tare buttons have been pressed in the Test Sequence button group thus assuring that
the system has been properly tared prior to taking a weight measurement. The resulting
weight is displayed in the Weight text cell.

The Notes button is active only if a subject has been selected. The Notes button allows
you to view, edit and append a note file for each subject that is attached to the subject
database.
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2.6 TEST SEQUENCE BUTTON GROUP
The Test Sequence button group provides the operating controls for acquiring and saving data.
The normal sequence of operation is outlined following:

Test Sequence

Tnal Dezcnption : |5|':"-"‘" W alking

|Sul:|iect|| Stop I| Tare ” A ” Save ||.-5'-.nalyze|| I et |

IMPORTANT NOTE
Before you start collecting data as described in steps 1 through 12 below you should
select the Startup selection from the main menu. The startup sub menu presents

three options that are enabled appropriately to match your hardware installation.
The three options are:

HARDWARE ZERO
This option is enabled for almost all installations.  This option causes the attached
hardware to perform an internal “auto zero” which eliminates most of the offset caused
by thermal drift of the hardware components.

SYSTEM CHECK
This option is enabled only for DigiAmps. The function interrogates all of the
installed amplifiers to make sure they are on line and functioning properly.

SYSTEM CALIBRATION
This option is enabled only for DigiAmps. The function causes the DigiAmps internal 16
bit A/D to perform a calibration procedure to provide the most accurate data.

For the highest accuracy, all of the enabled options above should be activated once
\éf““ when the amplifiers have been turned on, again after about an hour when the amplifiers have
warmed up, and perhaps once a day thereafter (while the amplifiers remain on).
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Once the Startup procedures have been accomplished you may begin acquisition by following steps 1
through 12 below.

1) Press the Subject button to select or enter a new subject

2) Press the Start/Stop button to start the real time data acquisition process and to initialize the
protocol sequence. Note that the first trial required by the protocol will be displayed in the
Trial Description edit box.

3) With the subject standing off the platform press the Tare button.

4) If you now want to weigh the subject have the subject stand quietly on the platform and
press the Weigh button. This step is optional.

5) Have the subject stand off the platform and position him/herself properly for the beginning of
the trial.

6) Press the Arm button. This readies the trigger logic in anticipation of a trigger event.
7) Have the subject perform the trial such as walking across the platform.

8) The trigger logic will sense the trigger event and will stop the data acquisition process
accordingly.

9) View the data on the screen, if it is acceptable then press the Save button. If it is not, then
repeat the process beginning with step 2 above.

10) You may press the Analyze button to analyze the saved data with AMTI’s BioAnalysis
software. This step is optional as you may later analyze multiple trials in BioAnalysis.

11) Press the Next button to increment to the next step in the protocol.

12) Repeat steps 2 through 11 until all of the required trials (as specified by the protocol) have
been completed.

At any point during this process while the subject is selected you may use the Notes button to
make comments about the subject’s performance.

Whenever a subject is selected the system will follow the trial sequence specified by the
protocol file. If all of the trials specified in the protocol file have been completed then the system will
simply append additional trials to the subject’s entry in the database and the data files will be saved
normally. This allows you to use a protocol file to specify the required trials but permits you the
flexibility to break away from the protocol if so desired.
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If you chose to perform trials in an order other then that specified in the protocol file, you may
press the Next and Start buttons successively until the desired trial is displayed in the Trial Description
edit box. Once the desired trial is displayed then continue on with steps 2 through 11 above.

If you do not select a subject then you may still acquire and save data but the process no longer
follows the sequence of trials specified in the protocol file.  In this case you can perform steps 2
through 10 above, omitting steps 4 and 11 as they become irrelevant if a subject is not selected. Data
acquired in this manner will be saved normally but there will be no subject information saved to the
header of the data file (this means that the user must manually record the trial description, file name
etc.) and no entry will be made in the subject database. Thus if no subject is selected the responsibility
of keeping track of the trials and data files is relinquished to the operator but data may be acquired and
saved normally. This is particularly useful for evaluation and setup operations while you are trying to
get things going properly.
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3.0 NETFORCE OPERATION

3.1 ACQUIRING DATA

The Start button in the Test Sequence button group is used to start and stop data acquisition.
Once the Start button is pushed data is acquired continuously until either the Stop button is pressed or
until a trigger event is detected if a trigger mode is enabled.

The Data Rate (in datasets per second) and Duration (in seconds) settings, which are accessed
through the main menu selection Settings and the sub menu selection Acquisition Settings, set
respectively, are the rate at which data is acquired from the installed hardware and the duration of the
data sample.

Once the Start button is pressed data is written into a circular buffer in the computers memory
in a continuous manner. After the set duration has been reached old data is discarded and new data is
added to the circular buffer. In this manner the latest t seconds of data is retained in memory (where t
is the duration specified in Acquisition Settings).

This process is brought to a halt when the Stop button is pressed or when a trigger event is
detected. The Stop button stops the data acquisition process immediately whereas trigger event
detection allows the acquisition process to continue for a user specified amount of time.

The trigger event detection is controlled by selecting the main menu choice Settings and the sub
menu choice Trigger Settings which will display the Trigger Method dialog box.

The value set in Trigger Position controls the amount of data that will be recorded prior to the
trigger, and by default, the amount of data that will be recorded following the trigger event. As an
example if the Duration is set to 1.0 second and the Trigger Position is set to 5 % then 0.05 seconds of
data prior to the trigger will be stored and 0.95 seconds of data following the trigger will be stored.
This provides a flexible mechanism to capture data around the event of interest.

3.2 SAVING FILES
AMTI NetForce provides several methods to save files and two different types of files may be
created.

The file types created are binary (.bsf) files referred to as BSF files, and text files. The BSF files
are compatible with AMTI’s BioAnalysis program and a full description of the file structure is provided in
Appendix B — Data File Format.

Text files are comma delimited text files with a column of data representing each channel of the
installed hardware. Each row of data comprises a data set taken at a single instant in time (various
hardware front ends will actually have some small amount of channel to channel skew, please see your
hardware manual for more information).
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The several methods to save files provide different levels of automated functionality. Each of
these methods is discussed below.

e From the main screen press the Save button in the test sequence box

This method creates BSF files, which are compatible with AMTI’s BioAnalysis software and
future utilities offered by AMTI. If a subject is selected this method also updates the subject database
with an entry indicating the trial description, date, and data file name all of which is attached to the
selected subject. This makes the process of maintaining a list of trials and subject information simple.
The subject database can then be used in the future to lookup and display the attached data files.

e From the main menu select File then Save BSF File

This method also creates BSF files, which are compatible with AMTI’s BioAnalysis software, but
no entry is made in the subject database.

e From the main menu select File then Export Data File
This method creates a text file that may be read by a spreadsheet or text editor.

In all three of the file save methods described above, data files will be placed in the currently
selected data folder. The DataFolder selection on the main menu allows you to select a new default
data folder. This folder will remain active until another folder is selected. The Data Folder button on
the Subject Management screen has the same effect but it also allows you to quickly navigate to
different folders to view and edit subject data.

If you are using the subject database feature an independent database will be maintained in
each data folder and hence the data folders provide the root level of organization for your data files.

SUGGESTED FOLDER ORGANIZATION
e For compatibility with BioAnalysis ver 2.0

For best compatibility with BioAnalysis version 2.0 and earlier it is recommended that a new
data folder be created for each subject tested. The folder name should in some manner indicate the
name and date of the examination. Versions of BioAnalysis 2.0 and earlier do not have the capability
of reading the subject database and organization of your data files is best accomplished using a per-
subject data folder. In this case the subject database in each folder will simply contain a listing of the
trials for that single subject.

e For compatibility with BioAnalysis ver 2.1 and later

Version 2.1 of BioAnalysis was available for release in Sept. of 2001. From this version forward
BioAnalysis will supported use of the subject database. In this case the best way to organize your
database is around broad groups of subjects. For instance in a research environment you might create
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a folder for a specific research project or perhaps separate folders for a normal population and another
for subjects with the pathology under study. Although the theoretical limits for the number of subjects
in a database and the number of files in a folder is extremely high, very large databases will slow things
down. Asabenchmark we tested 1000 subjects and trials in a database on a 400 MHz PC with good
results.

DATA FILE NAMES

NetForce provides two methods of naming files, which are independently controlled for BSF files
and exported text files. The Auto mode automatically names files by integrating a prefix and an
automatically generated sequential number. No file save dialog box is displayed when in this mode.
The Manual mode displays a file save dialog box prior to saving the file, and allows the user to enter
his/her own choice of file names.

Settings for file naming are available by choosing the main menu selection Setup and the sub
menu selection Export and File Options. This will display the File Management Options dialog box.
On the left side of this dialog box are two sections labeled BSF File Options and Export Options. Within
these sections you will see check boxes titled File Name Mode that can be set to Auto or Manual mode.
You will also see in these sections edit cells for File Name Prefix and File Seed Number, which as
mentioned above, are used to automatically generate new file names.

3.3 SELECTING A SUBJECT

As previously mentioned the Subject button in the Test Sequence button group is used to access
the subject database and permits you to select an existing subject or enter a new subject. The Subject
button also allows you to access the subject database to edit subject information and to perform
database house cleaning. These later functions are described in the Subject Management dialog box
section of this manual.

A When a subject is added to the database a protocol file is attached to that subject’s entry in
\é" the database. When you select a subject a message box will ask if you want to use the
- subject’s protocol or the default protocol (if the two protocols are different).  If you chose to
use the subject’s protocol then it will be set as the default. If you want to conduct tests on a subject
using a different protocol it is best to create a new subject entry using the Copy function provided in the
Subject Manager. This two-step process allows you to select the desired subject, press the Copy

button then use the Protocol Browse button to select a different protocol.

3.4 USING PROTOCOLS

The protocol file maintains a list of trial descriptions, which form an examination or complete
test when the trials are run in sequence. This list of trials guides the sequencing of the testing process
by appropriately prompting the operator when it is time to perform the next trial and by providing a
brief description of the required trial.
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The protocol file may be selected directly by using the main menu selection Protocol and the sub
menu selection Select/View Protocol. The protocol may be selected indirectly by selecting a subject as
described in section 2.7.3 above. In either case the selected protocol will become the default and will
remain active until another protocol is selected.

The protocol is only used if a subject is selected. If no subject is selected you may acquire and
save data but the test sequencing will not be active and the protocol is simply bypassed.

The protocol file also maintains the Data Rate and the trial Duration data acquisition
parameters. When a protocol file is selected directly using the main menu or when a protocol file is
selected by selecting a subject these values override the settings you have made by selecting Acquisition
Settings from the Settings pull down menu.

3.5 SUGGESTED SETTINGS
The following settings are suggested to get things going, feel free to use the flexibility of
NetForce to setup a test methodology that fits your own needs.

SUGGESTED SETTINGS FOR SINGLE PLATFORM GAIT
1) Select Settings from the main menu then Acquisition Settings from the pull down menu. The
Horizontal Time Base dialog box will be displayed.

Set Duration to: 1 second
Set Data Rate to: 1000 (for DigiAmp, Gen 5, and Analog installations) or
200 (for AccuGait and MiniAmp installations)

Leave the rest of the settings at their default values but check to make sure the Mode is set to
Recurring.

2) Select Settings from the main menu then Trigger Settings from the pull down menu. The Trigger
Method dialog box will be displayed.

Under Event Type
Check: by Channel Level

In Level Event

Set Amp ID to: 1
Select Channel: 3-Fz
Set Level to: 5 Ibf
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Select Edge: Rising
In Acquisition Parameters

Set Trigger Positionto: 5%
Select OK

3) Select Settings from the main menu then Graph 1 Setup from the pull down menu. The Vertical
Scale dialog box will be displayed. Under the Units/Division heading locate the Fy and Fz channels.

Set Fy to: 10
Set Fz to: 50
Select Units:  Ibf
Select OK

4) On the main screen

Use the Graph Enable and Platform Selector Spin Control to set Graph 1 and Graph 2 to Amp ID
1. Use the Channel Enable Buttons to disable all but Fz on Graph 1 and all but Fy on Graph 2. Use the
Channel Position Indicator to position the Fy and Fz plots at the desired location.

5) Follow the steps in 2.6 above to capture a set of gait data.

SUGGESTED SETTINGS FOR TWO PLATFORM GAIT
1) Use the same acquisition and trigger settings as above but in Acquisition Settings set Duration to 2
seconds.

2) Use the Graph Enable and Platform Selector Spin Control to set Graph 2 to Amp ID 2.
3) Use the Setup button for Graph 2 to set Fz to 50 Ibf per division.

4) Use the Channel Enable Buttons to disable all but Fz on Graph 2.

SUGGESTED SETTINGS FOR BALANCE
1) Select Settings from the main menu then Acquisition Settings from the pull down menu. The
Horizontal Time Base dialog box will be displayed.

Set Duration to: 20 seconds
Set Data Rate to: 50
Select OK
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2) Select Settings from the main menu then Trigger Settings from the pull down menu. The Trigger
Method dialog box will be displayed.

Under Event Type
Check: No Trigger
Select OK
3) Use the Platform Selector Spin Control to set the COP plot to Amp ID 1.

4) Use the COP setup button to setup the COP plot.
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3.6 WEIGHING A SUBJECT

In the Test Sequence button group, press Subject, select, or enter a new subject. Press the
Start button followed by the Tare button. Have the subject stand quietly on the platform and press the
Weigh button. A message box will be displayed asking if you want to save the weight for the current
subject, press yes. The weight will be saved to the subject database for the selected individual.

3.7 THE ANALYZE BUTTON
The Analyze button provides an interface to run AMTI’s BioAnalysis Software. Advanced users
with programming knowledge can use this button to run programs of their own design.

To configure the analyze button, from the main menu select Setup, in the sub menu select
Export and File Options, this will open the File Management Options dialog box. On the right side of
the screen you will see a group of controls labeled Analysis Link. The Analyze button will run any
program that is entered in the Program edit box. The full path, for example
“C:\AMTINetForce\BioAnalysis.exe”, of the program must be entered.

3.8 RE-DOING A TRIAL

From time to time it is necessary to redo a trial.  If you are working through the Test Sequence
buttons and have not yet pressed the Save button then simply go back to the Start button and repeat
the sequence.

If you have already saved the trial and you want to redo it, then you must highlight the trial in
the subject database by single left clicking on it, and then press the Select button to selectit. A
message box will be displayed asking if you want to display the trial or redo the trial. Follow the on
screen instructions to redo the trial. If you then follow through the normal trial sequence control you
will be returned to the next unfinished trial in the protocol when the Next button is pressed.
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4.0 MAIN MENU

The main menu choices activate pull down sub menus, which provide a variety of functions and
setup options. The various selections are discussed below.

4.1 FILE SUBMENU

5 AMTI-NetForce

|Fi|e Setup Utlities Protocol DataFolder Startup Settings  About

Save BSF File I
Load BSF File

Export Data File

Exit

SAVE BSF FILE

This selection saves the data displayed on the screen to a BSF file, which is compatible with
AMT/I’s BioAnalysis software. No entry is made in the subject database.

LOAD BSF FILE

This selection opens a file open dialog box and allows you to navigate to the file of choice.
When the file is opened it is displayed on screen as if it had just been acquired. If you press the Start
button the displayed data is cleared but the file remains intact in its original form.

EXPORT DATA FILE

This selection saves the data displayed on the screen to a text file, which may be read by a
spreadsheet or text editor. The text files are comma delimited with a column of data representing
each channel of the installed hardware. Each row of data comprises a data set taken at a single instant
in time (various hardware front ends will actually have some small amount of channel to channel skew,
please see your hardware manual for more information). The numerical values are represented in the
selected system units and the tare values have been subtracted from the data.

The two file save menu choices described above place data files in the currently selected data
folder. The DataFolder selection on the main menu allows you to select a new default data folder.
This folder will remain active until another folder is selected. The Data Folder button on the Subject
Manager screen has the same effect but it also allows you to quickly navigate to different folders to view
and edit subject data.
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The Exit selection exits from the program. A message box will ask if you want to save the current
settings. Responding yes will save all of the display and acquisition settings so that they will become

the defaults when the program is restarted.
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4.2 SETUP SUBMENU
The Setup submenu has several choices that are used to setup various system options. These
choices are discussed below.

5 AMTI-NetForce

File | Setup Utliies Protocol DataFolder Startup Settings  About

Hardware Installation I
System Diagnostics

Regional Settings

Display: Optians
Export and File Options

Save Personalized Configuration
Load Personalized Configuration

I EEE R

Setup Helper

HARDWARE INSTALLATION

The Hardware Installation selection opens the Hardware Installation dialog box and permits the
user to install new hardware or modify the existing installation. Please see section 16.0 - Dialog Box:
Hardware Installation for more information.

SYSTEM DIAGNOSTICS

The System Diagnostics selection opens the Diagnostics dialog box and performs an evaluation
of the hardware and software system. Please see section 20.0 - Dialog Box: Diagnostics for more
information.

EXPORT AND FILE OPTIONS

The Export and File Options selection opens the File Management dialog box. This dialog box
permits the user to establish the various file naming options and to setup the system to link to external
programs. Please see section 21.0 - Dialog Box: File Management Options for more information.

SAVE PERSONALIZED CONFIGURATION

The Save Personalized Configuration selection provides a convenient way to save all of the
current settings, including acquisition settings, trigger settings and screen and display settings to a
personalized user named file.
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LOAD PERSONALIZED CONFIGURATION

The Load Personalized Configuration selection loads the configuration information saved with
the Save Personalized Configuration function described above. When a new configuration is loaded
you will be asked to exit the program to activate all of the new settings.

SETUP HELPER
The Setup Helper selection runs the walk through setup which is normally run the first time the
program is run. This is particularly useful when installing a new hardware system.

4.3 UTILITIES SUBMENU

R AMTI-NetForce

File Setup | Utilities Protocol DataFolder Startup Settings  About
[ RumSpreadshest I

SUBJECT DATABASE
The Subject Database opens the Subject Database Utilities dialog box which provides several

functions for exporting information from the subject and test database.  See section 22.0 - Dialog Box:
Subject Database for more information.

4.4 PROTOCOL SUBMENU

(R AMTI-NetForce

File Setup WUtlities | Protocol DataFolder Startup Settings  About
e Sclect/View Protocol
—

The Protocol selection opens the Protocol dialog box which allows the user to select or create a
new test protocol. The test protocol provides a list of the required trials to help standardize the testing
process. Please see section 11.0 - Dialog Box: Protocol for more information.
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4.5 DATAFOLDER SUBMENU

(R AMTI-NetForce

File Setup Utlites Protocol | DataFolder Startup  Settings  About
[ [ Select Data Folder

The DataFolder selection, shown above, allows you to select a new default data folder. This
folder will remain active until another folder is selected. The Data Folder button on the Subject
Management screen has the same effect but it also allows you to quickly navigate to different folders to
view and edit subject data.

The selected data folder acts as the repository for all data files and contains the subject
database for that folder. A new subject database is created for each folder the first time the subject
manager is entered when that folder is selected.

4.6 STARTUP SUBMENU

(R AMTI-NetForce

File Setup Utlites Protocol DataFolder | Startup Settings  About

[ ] [ Syshen Check:
Systben Calibratian

Hardware Zero

Ful

Before you start collecting data you should select the Startup choice from the main menu. The
Startup sub menu presents three options which are enabled appropriately to match your hardware
installation. Once you have pressed one of the options it will become checked on the menu and will
remain checked until the program is restarted. The check marks serve as a reminder that you have
performed the necessary startup tasks.

For the highest accuracy all of the enabled options above should be activated once after the
amplifiers have been turned on, again after about an hour when the amplifiers have warmed up and
then perhaps once a day thereafter (while the amplifiers remain on).

The three startup options are:

SYSTEM CHECK
This option is enabled only for DigiAmps. The function interrogates all of the installed
amplifiers to make sure they are on line and functioning properly.

Page 34 of 133



VAMTI

NEeTFORCE USER MIANUAL

SYSTEM CALIBRATION
This option is enabled only for DigiAmps. The function causes the DigiAmps internal 16 bit A/D
to perform a calibration procedure to provide the most accurate data.

HARDWARE ZERO

This option is enabled for all installations.  This option causes the attached hardware to
perform an internal “auto zero” which eliminates most of the offset caused by thermal drift of the
hardware components.

4.7 SETTINGS SUBMENU

[ AMTI-NetForce

File Setup Ufiiies Protocol DataFolder Startup | Settings About
[ ][ Acquisition Settings
Trigger Settings

Graph 1 Setup

Graph 2 Setup

COP Graph Setup

ACQUISITION SETTINGS

This menu selection opens the Horizontal Time Base dialog box which is used to set the data
acquisition rate and the data sample duration. This dialog box is explained in detail in section 6.0 -
Dialog Box: Horizontal Time Base.

TRIGGER SETTINGS

The Trigger Settings menu choice opens the Trigger Method dialog box which is used to setup
various trigger options. The Trigger Method dialog box is described in section 5.0 - Dialog Box: Trigger
Method.

GRAPH 1 AND GRAPH 2 SETUP

These two menu choices perform the same function as the Setup button under the real time
graph displays. In both cases the Vertical Scale dialog box will be displayed. This dialog box includes
settings for the vertical scale of the graph series as well as choice of the graph series colors. The
Vertical Scale dialog box is explained in detail in section 7.0 - Dialog Box: Vertical Scale
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COP GRAPH SETUP

The COP Graph Setup menu selection opens the COP Graph dialog box. This dialog box
presents various settings for the COP plot and is explained in section 8.0 - Dialog Box: COP
Graph.

4.8 ABOUT SUBMENU

(iR AMTI-NetForce

File Setup Utliies Protocol DataFolder Startup Settings | About
[ 1 About AMTINetForce t

The About dialog box displays the software version number and copyright. The version
number is useful when you have questions about the behavior of the software.
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5.0 DIALOG BOX: TRIGGER METHOD

The Trigger Method dialog box is activated by selecting Trigger Settings found in the Settings
submenu located on the Main Screen. This dialog box provides settings and controls which control the
function of the trigger event detection logic.

=i
—Ewent Type —Lewel Event
[ Mo Trigger
¥ by Channel Level Amp |0

|2 vl
™ by Elapsed Time |3-Fz ,I

- Chanrel

by Key Stroke [space bar

whe b ] level 1500 &F =]
[~ by R&-232

[ by Ethernet Edge IFiising 'I

[ by Extemal Source

—Elapsed Time———————— [~ &cquisition Parameters

ID'D seconds Trigger Position IE'D % of Duration
. |2.D
— Genlock synchronization Sample Duration sesonds
-

[~ Enabled Im Acquizition B ate I'IDD':| I datazetz/zeconds
ok I Cancel |

The dialog box is organized into four groups of controls. At the top left is the Event Type
group; beneath the Event Type group is the Elapsed Time group. At the top right is the Level Event
group and under that is the Acquisition Parameters group.

5.1 EVENT TYPE GROUP
Event Type group consists of seven check boxes which permit the selection of different
trigger sources. These are discussed individually below.

CHECK Box: NO TRIGGER
This selection disables the sensing of trigger events.

CHECK Box: BY CHANNEL LEVEL
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This selection enables triggering by channel level sensing. When Channel Level is checked use
the selections in the Level Event group as described below. Use the Amp ID and Channel settings to
select the desired amplifier and channel to monitor for the trigger event. Use the Level edit box and
Units combo box to set the trigger level. Select “rising” or “falling” from the Edge combo box to
specify whether the trigger event will occur when the signal rises to the set point level; or drops to the
set point level. This selection is typically used for gait applications.

CHECK BoXx: BY ELAPSED TIME
This permits a delayed acquisition to occur. The system will wait the specified time before
acquiring the data. Use the Elapsed Time group to set the amount of delay time in seconds.

CHECK BOX: BY KEY STROKE (SPACE BAR)

This permits triggering by key stroke. It is recommended to use the Space Bar key since using
the Enter key will exit the program. When activated the Space Bar key acts as the data acquisition
trigger. This is typically used for balance applications.

CHECK BoX: BY EXTERNAL SOURCE

This selection allows triggering by an external source. The source is dependent on the
specifications of the installed hardware. AMTI’s DigiAmp, MiniAmp (using the ADI-32 Analog Data
Interface), AccuSway, and AccuGait products all have the capability of accepting an input for a trigger or
external sync signal. The DigiAmp, AccuSway and AccuGait products accept a rising or falling edge
CMOS 5 volt logic level signal to provide the sync pulse. The MiniAmp using the ADI-32 accepts a
switch closure for a syncinput.  Using the DT-3002 setup a sync signal may be applied to the data
acquisition cards digital input pins on the cards Port B. An input on BO corresponds to Amplifier ID 1,
B1 corresponds to Amplifier ID 2, B2 corresponds to Amplifier ID 3, and B3 corresponds to Amplifier ID 4.
This input must comply with the digital input specifications for the DT3002 card.

5.2 LeveL EVENT GROUP

The Level Event group of controls includes five edit box and combo box controls which are
enabled appropriately when a selection is made in the Event Type group of check boxes. These
controls are discussed below.

ComBo Box: Amp ID

This control is used to select the source amplifier or platform for the trigger signal in multi
amplifier or platform installations. This selection applies to all trigger methods that are source
dependent.

ComBO Box: CHANNEL
The Channel selection applies to level triggering only. This selection sets the channel which
will be monitored for an appropriate level transition.
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EDIT BOX: LEVEL
The Level selection applies to level triggering only.  This entry sets the level, in the specified
units, at which the trigger event will occur.

ComBoO Box: UNITS
The Units selection allows the user to specify in which units the Level entry will be interpreted.

ComBo Box: EDGE

The Edge selection may be set to Rising or Falling. This sets the trigger monitoring logic to
detect a signal that is either rising up through the trigger level or falling down below the trigger level.
Typically for gait applications “rising” would be chosen. For applications where it is desired to
determine if the platform has been unloaded a falling level can be chosen.

5.3 AcqQuisiTION PARAMETERS GROUP
The Acquisition Parameters group contains three controls which are discussed below.

EDIT BOoX: TRIGGER POSITION

The trigger position edit box provides a flexible method of setting the amount of pre-trigger
data and post trigger data with a single entry.  This entry is expressed as a percent of the total duration
of the test. For example if a value of 10.0 is entered then 10 percent of the data will be pre-trigger
data and 90 percent of the data will be post-trigger data.

EDIT BoX: SAMPLE DURATION

The Sample Duration allows the user to specify the duration of the test in seconds. The sample
is the total length of the data sample. Typically for gait the sample duration will be 1 second for a
single platform, 2 seconds for 2 platforms to 4 seconds for 4 platforms. For balance trials sample
duration’s of 20 to 60 seconds are chosen. Although no limits are placed on the sample duration this
setting affects the number of calculations that are necessary to update the real time data display as well
as the size of the buffers necessary to acquire data. The real limitation on sample duration is largely
hardware system dependent. If the user expects to collect data at a high data rate (>=1000 data sets
per second) and for several seconds from several platforms a high performance system will be required.
The Sample Duration setting may also be set in the Horizontal Time Base dialog box.
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ComMBO Box: ACQUISITION RATE

The Acquisition Rate combo box allows the user to select the desired acquisition rate.
Permissible acquisition rates depend on the installed hardware. Please note that the system’s ability
to achieve these acquisition rates is computer hardware dependent.  The Acquisition Rate setting may

also be set in the Horizontal Time Base dialog box.

Gen 5 Digital Acquisition Rates

datasets per second

2000 1800 1500 1200 1000 900 800 600 500 450
400 360 300 250 240 225 200 180 150 125
120 100 90 80 75 60 50 45 40 30
25 20 15 10

Analog Card Acquisition Rates (Mini Amp, DT3034, DT3002)

datasets per second

8000 7680 4000 3840 2000 1920 1000 960 500 480
240 200 120 100 60 50

Accusway, Accugait, Hall Effect, and MiniAmp Digital Acquisition Rates

datasets per second

These acquisition rates apply to MSA-6 with SN 6394 and higher, and Hall Effect products (Accu-
-- and HE6X6 models) with SN 0457 and higher.

Hall Effect Products Hall Effect Products MiniAmp
(AccuSway, AccuGait, HE6X6) (Two at once)
RS232 Serial to USB RS232 Serial to USB RS232 Serial to USB
serial converter serial converter serial converter
50 50 50 50 50 50
60 60 60 60 60 60
100 100 100 100 100 100
120 120 120 120 120 120
200 200 200 200 200 200
240 240 240
300 300 300
400 400 400
500 500 500
600 600 600
1000 1000
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| 1200 | 1200
DigiAmp Digital Acquisition Rates
datasets per second
8000 4000 2000 [ 1000 |500 [ 200 | 100 50

5.4 FOOTER GROUP

ButTton: OK
The OK push button saves the changes and exits the dialog box.

BUTTON: CANCEL

The Cancel push button exits from the dialog box without further action.
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6.0 DIALOG BOX: HORIZONTAL TIME BASE

The Horizontal Time Base is accessed by selecting Acquisition Settings under the Settings
submenu found on the main screen. This dialog box provides controls to adjust the time base of the
displayed data and the duration of the data acquisition process. The dialog box is organized into three
groups of controls: Acquisition Parameters, Graph Window, and Mode. The three groups are discussed
below.

Haorizontal Time Basze ﬁ

Acquizition Parameters

Druration 20 secands 1000 ¥l datazets/second

Graph WWindow Maving Average

Begin End 0 datasets

|D' 0 |-I ao.0 pefcent b ode

|n.nn |2.nn W Recuring

gecondsz
| Single Sweep

k. | Cancel

6.1 AcQuisITION PARAMETERS GROUP

The Acquisition Parameters group contains two controls: an edit box in which to enter the
sample duration in seconds and a combo box in which to select the data rate in data sets per second.
Note that these two controls have the same function as their counter parts, Sample Duration and
Acquisition Rate in the Trigger Method dialog box. Please refer to the Trigger Method dialog box
discussion for additional information.
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6.2 GRAPH WINDOW GROUP

The Graph Window group is located under the Acquisition Parameters group. This group has
four edit boxes organized in two columns labeled Begin and End. These four edit boxes allow the user
to specify what portion of the total duration of the data sample will be displayed in the graph window at
any time. This creates a time zoom effect allowing a closer scrutiny of the data in the specified
interval. Also, it is useful on slower systems to reduce the amount of data displayed in the graph
windows to provide improved acquisition performance. The user enters the desired beginning
point of the display window in the top edit box of the begin column as a percent and the desired ending
point in the top edit box of the End column in a similar manner. The bottom windows display the
beginning and end points of the graph window in seconds.

6.3 MoVING AVERAGE GROUP

The value entered in the moving average edit box defines the subset size to perform the average
on. The moving average appears both on the display and in the saved data. A zero in the moving average
edit box will turn the filter off. This is a finite impulse response (FIR) type filter.

6.3 MODE GROUP
The Mode group is located to the right of the Graph Window group. This group has two check
boxes which are discussed below.

CHECK BOX: RECURRING

Select the Recurring mode for continuously updated real time graphic display of data. This
mode is suitable for most applications and provides instantaneous visual feed back of the force outputs
of the platform. Once a trigger event has been detected the display will be frozen after the proper
amount of post trigger data has been collected.

CHECK BoXx: SINGLE SWEEP

The Single Sweep mode functions similarly to AMTI’s earlier products. In this mode the screen
display is not updated with new data until after the trigger event has been detected. Both modes
produce the same result from a data acquisition perspective; however, the Single Sweep is not as
computationally demanding and is more suited for slower computer systems.

6.4 DiALOG BOx FOOTER

DEFAULT BUTTON: OK
The OK push button saves the changes and exits the dialog box.

BuTtTON: CANCEL
The Cancel push button exits from the dialog box without further action.
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7.0 DIALOG BOX: VERTICAL SCALE

The Vertical Scale dialog box is accessed by selecting the Setup button under one of the two
Amplitude vs. Time graphs. The scale settings made in this dialog box apply to the corresponding
Amplitude vs. Time graph but the color settings apply to both Amplitude vs. Time graphs.

Vertical Scale : Graph 1 X|

Color  Chan Units/Divizion Uit

J - Fe  |50.00 O
J |:| Fe  [50.00 N

J |:| F= |e00.00 N

[ ] ma [s000 N [Nm =
J - My |50.00 Nem

J - Mz |100.00 Nem

Defaulks | Cancel | ] I

T

The Vertical Scale dialog box is organized in rows which correspond to the six channels of the
graph. From top to bottom the channels are labeled Fx, Fy, Fz, Mx, My and Mz. For usages other then
AMTI force platforms and multi-axis transducers these labels correspond to channels 1, 2,3, 4,5 and 6
of the selected amplifier.

On the left of the screen is a column of six buttons labeled Set with a color sample to the right of
the button. These buttons are used to set the color of the graph series. Pressing the set button will
open the Color Dialog box in which the user can select the desired color for the graph series.

To the right center of the dialog box are combo boxes under the label Units. Each of these
combo boxes applies to channels of data from AMTI’s force platforms.  The top most applies to the
force channels and has selections for English and metric force units. The bottom combo box applies to
the moment channels and has selections appropriate for English and metric moment units. Both of the
combo boxes permit settings of bits and Volts which allow the user to view the data in “raw” form.

The center column in the dialog box is Units/Division.  This setting, along with the Units setting
is used to establish the vertical scale of the graph display. The Amplitude vs. Time graphs are marked
with a series of evenly spaced horizontal lines. The spacing between any two lines is considered a
division. This setting defines how much force or moment will be required to cause a displacement of
the graph series by one division. For example a setting of 10 with the units setting of Lbf will establish
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a vertical scale of 10 pounds per division and subsequently the application of a 10 pound force will cause
the appropriate graph series to be displaced upward 1 division.

BUTTON: DEFAULTS
The Defaults push button restores all of the colors of the graph series to a set of default

colors.

DEFAULT BUTTON: OK
The OK push button saves the changes and exits the dialog box.

BuTTON: CANCEL
The Cancel push button exits from the dialog box without further action.

The Vertical Scale dialog box is accessed by selecting the Setup button under one of the two Amplitude
vs. Time graphs or from the Settings pull down menu..
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7.1 GEN 5 VERTICAL SCALE DIALOG BOX

If the software is configured to use a Gen 5 signal conditioner the Vertical Scale dialog boxes will appear
as shown below. The unit types selected through the Vertical Scale: Graph 1 dialog box will apply to all
other displays as well. The unit selections are English, metric, bits, or volts.

The Units/divisions values are entered in each displays individual setup box.

Display 1 Amplitude vs. Time graphs Display 2 Amplitude vs. Time graphs
X x|
Color — Chan Units/Division  Unit Color  Chan Units/Division  Unit

| - [so00 N [Menic =] N e

| B N B B N

[ ] r [po0ao N [ e [F "

] ms [po0 N-m | = [0 M-m

Bl w BT T w e

| u. [ioomo Mo | e [ Mern

Defaults | Cancel "TI Defaults I Cancel I OK I
Force and Moment Units

Channels Label English Metric
1 Fx Ib N
2 Fy Ib N
3 Fz Ib N
4 Mx in-1b N-m
5 My in-lb N-m
6 Mz in-1b N-m
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8.0 DIALOG Box: COP GRAPH

The COP Graph is accessed by selecting COP Graph Setup under the Settings submenu located
on the main screen. The COP Graph has several groups of settings which control the appearance and
action of the COP graph. These are discussed below.

x

General
Auto Center [ ShowTicks [T —
Showlines M Fz Threshold I Lbof
—s-y Scale
Scale IE.ED in LI per Division

—Center Fosition Cancel

i

v |n_nn ¢ |00

8.1 GENERAL GROUP
The General group provides the following controls:

CHECK Box: AuTo CENTER

This enables the real time centering of the COP graph based on a running average of the data.
This permits a lower scale factor (and hence a higher magnification of the data) without losing the COP
as the platform surface is traversed. This setting does not affect the final storage of the data.

CHECK Box: SHOwW TIcks
Sets the COP display to be shown with individual ticks for each data point.

CHECK BOX: SHOW LINES
Sets the COP display to be shown with inter connected lines between the data points.

EpIT BOoX: FZ THRESHOLD
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This setting establishes a threshold Fz value under which the COP will not be displayed. This is
particularly useful for display of the COP during gait trials to prevent the plot from showing the noise
that is inherent when Fz is zero. The threshold is in English or metric units as selected in the
units combo box.

8.2 X-Y ScALE GROUP

The X-Y Scale group includes two controls which act together as follows.

EDIT BOX: SCALE
The Scale edit box sets the scale in units per division for the COP graph. A setting of 2 will
display a 2 unit traversal of the COP in 1 division on the graph.

Combo Box: UNLABELED (UNITS) PER DIVISION

The combo box, to the right of the Scale edit box, sets the units for the display in inches or cm.
Changing this value will also change the units for the Fz Threshold above and the Center Position below.

The Center Position group has two edit boxes that allow the user to specify the center position
of the COP plot relative to the center of the graph. The two exit boxes are labeled X and Y
corresponding the XY coordinates of the new specified center position. These values will be
interpreted in the units specified above.

8.3 DiaLOG Box CONTROLS

ButTton: OK
The OK push button saves the changes and exits the dialog box.

BuTtTON: CANCEL
The Cancel push button exits from the dialog box without further action.
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9.0 DIALOG BOX: SYSTEM CHECK

The System Check is activated by selecting System Check from the Startup submenu located on
the main display screen. This dialog box is available only with DigiAmp installations. System Check
transmits an inquiry across the Ethernet interface to determine which amplifiers are on line and
compares the results to the hardware installation information. The results of the system check are
displayed in eight columns of data labeled: Amp ID, Installed, On Line, Platform No., Platform SN, Amp
SN, Cal Date and Version. If an amplifier is on line and installed the columns On Line, Installed will be
marked yes and the remainder of the information will be filled in. Amplifiers that are installed but off-
line will be marked accordingly.

x
&mp 1D Instalied Or Line Platform Mo, Platform Sk &mp SH CalDate Wergion
es es 1 43031 1023 0eh03403 F-1.00
2 Mo [ [a] S e
3 Mo [ [a] S e
4 Mo Mo e
5 Mo Mo e
E Mo Mo S

Prezs to Continue |

The System Check is a valuable diagnostic tool to determine if the installed amplifiers are
responding. If installed amplifiers fail to respond then make sure that all the amplifiers are powered
on (indicated by the Power LED) and that the Amplifier ID is set properly using the amplifiers Key Pad
and LCD menu.  After power up of the amplifier take the following steps to set the amplifier ID.

1) Wait until the amplifier LCD reads:
Main DSA Menu
A) Auto zero

2) Press the Down key once

3) The amplifier LCD will now read:

Main DSA Menu
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B) Amplifier ID

4) Press the Enter Key

5) The amplifier LCD will now read:
Main DSA Menu
1(or2,3,4,50r6)

6) If the proper ID is not showing on the LCD then use the Up and Down keys to cycle to the proper
choice.

7) Press the Enter Key
8) The amplifier LCD will now read:
Main DSA Menu
B) Amplifier ID
9) Press the Down key five times
10) The amplifier LCD will now read:
Main DSA Menu
G) Save Settings

11) Press the Enter Key

Once the above steps have been taken the default ID of that amplifier will be saved and every
time the amplifier is re-powered the ID will be restored. This ID provides the AMTI-NetForce software
with the means to identify the various amplifiers on the network.

After these steps have been taken re-select System Check from the Startup submenu again. If
no amplifiers are recognized then the installation of your TCP/IP Ethernet may be faulty. Please refer
to Microsoft’s network installation instructions to better understand how to set up for TCP/IP
networking. Step by step instructions have been included in Appendix D of this manual.
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10.0 DIALOG Box: COMMENTS

The Comments dialog box is used to create, edit and attach an annotation file to the selected
subject (please see section 12.0, Subject Management for additional information on how to enter or
select a subject). The Comments dialog box is available from the Notes button located on the main
screen in the test info display only when a valid subject has been selected using the Subject button.

x|
Inzert: |F'atient M ame = | =
Cancel |
Mlame: . John Smith

The Comments dialog box contains an edit box and the Insert combo box which are discussed
below.

EDIT Box:

You may type any desired text in the edit box and upon pushing the OK button that text will be saved
into a text file and will be attached to the selected subject in the subject database. Upon future
activation of the Notes button the proper comment file will be loaded and displayed for the currently
selected subject. The comment files will be saved into the current folder.

CoMBO Box: INSERT

The Insert combo box contains a list of insertable items which when selected will automatically
insert text into the comment file at the end of the current text. You may insert the subject name, date
and time or full subject and test information.

BurtTton: OK
The OK push button saves the changes and exits the dialog box.

BUTTON: CANCEL
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The Cancel push button exits from the dialog box without further action.
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11.0 DIALOG BOX: PROTOCOL

The Protocol dialog box is accessed from the Protocol button in the Main Menu. This button is
available only in the biomechanics version of AMTI-NetForce.

x
— TestSegueance Protocol File

Tywpe:Running Gait :l ISampIe pro
Type:Running Gait

Typeiwalking Gait . .
Typewalking Gait Open File | Sawve File |

1)
2)
3
4)
B Type:Closed Base
£)
7
)

Add Trial |
Delete Trial |

Type:Closed Base

Type:Feet On Center — Data Acquisition

Twpe:Feet On Center
Duration IBD seconds
Diata Rate hdl 50

LI Cancel | Ok |

The selected protocol defines a sequence of trials which is to be followed by the examiner to
help standardize the testing process in multiple trial tests. The current trial description is displayed in a
display box in the Test Sequence group above the control buttons immediately after Start is pushed.
Each time a trial is completed and the Next button is pushed the trial description is updated to show the
next trial in the protocol. The trial description is saved in the data file and in the subject database
along with the data file name for future examination and retrieval of data. After all of the trials have
been completed the Next button will prompt for the next subject.

A text file is provided to create a list of standardized trial descriptions which in turn can be
selected and added to a given protocol. This file is named TrialList.txt and it is located in the
AMTIBioNet directory. This file may be edited with MS WordPad or other text editor which has the
capability of saving a raw text file in ASCll format. This file provides a flexible source of trial names for
the user. Several rules must be observed when modifying this file. The file can be extended with
new entries at any time; however, if entries are removed then the system will no longer be able to
properly resolve references to those entries.  This will cause the message Not Available to appear
where the trial description would normally be observed. Similarly do not reorganize the entries.

New entries should be added to the end of the file only. And finally the entries must be limited to 20
characters in length, longer lines will be truncated. Note that the Select Trial dialog box available using
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the Add Trial button can be used to add trial names to the TrialList.txt file. Please see section
24.0 - Dialog Box: Select Trial for additional information.

Please note that TrialList.txt file provides a standardized list of trial names that the user can
modify. When building a protocol file the user in turn selects items from this list and enters them in
the protocol file to define the sequence for that particular testing process. The Protocol dialog box
allows the user to conveniently build and edit a protocol file based on the entries in the TrialList.txt file.

The default protocol is loaded when the system is started. A new default protocol may be set
using the Protocol button in the main screen to access this dialog box. Use the Open File button to
view and select the desired protocol file. Once selected, press the OK button to save the protocol as
the default.

When a subject is selected from the subject data base the protocol file that was in effect when
the testing occurred is determined. The user is asked if they want to use the subject’s protocol file or
to use the default protocol file. If the user elects to use the subject’s protocol then that protocol will
remain in effect until either a new protocol is selected or until the next session when the default
protocol will be reloaded.

The following controls are found in the Protocol dialog box.
11.1 ProTOCOL FILE GROUP

BUTTON: OPEN FILE

Opens the Windows File Open dialog box which provides a list of existing protocol files. A
default entry, “Standard.pro” is available when the system is first started. Once selected the protocol
will be displayed in the Test Sequence edit box and the file name will be displayed in the edit box
directly above the Open File and Save File buttons.

BUTTON: SAVE FILE

Opens the Windows File Save dialog box which allows the user to save the file under a user
specified name. Note that protocol files are always saved in the NetForce root directory (i.e. the
directory in which the executable program resides).

11.2 TEST SEQUENCE GROUP
Button: Add Trial

The Add Trial button opens a list box with a list of trial descriptions obtained from the
TrialList.txt file. The user may select one of the trial descriptions and add it to the Protocol list.
Please see section 25.0 -- Dialog Box: Select Trial for more information.

BUTTON: DELETE TRIAL
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The Delete Trial button removes the currently selected trial from the Protocol list. Use the
mouse to select a trial in the Test Sequence edit box.

EDIT BOX: TEST SEQUENCE
The Test Sequence edit box displays the sequence of trials for the selected protocol file. This
list may be modified by using the Add Trial and Delete Trial buttons.

11.3 DATA AcQuIsITION GROUP

ComBO Box: DATA RATE

The Data Rate combo box is provided as a convenience to display the required test data rate.
Please note that different hardware installations are capable of different data rates. Itis possible if
hardware installations are changed that this setting may not be achievable by the installed hardware.
Because of this it is necessary to manually set the current Data Rate and Duration in the Horizontal Time
Base dialog box described in section 6.0.

EDIT BoX: DURATION
The Duration specifies the test duration for all of the trials in the selected protocol. The
comments in the Data Rate section above apply.

11.4 DiaLoG Box CONTROLS

BuTTON: OK
The OK push button makes the currently selected protocol the default protocol and exits the
dialog box. The default protocol will remain in effect until a different protocol is selected.

BuTtTON: CANCEL
The Cancel push button exits from the dialog box without further action.
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11.5 DIALOG BOX: SELECT TRIAL

The Select Trial dialog box is accessed by selecting Add Trial from the Protocol dialog box discussed in
section 11.0. This dialog box is used to add new trials to the protocol and to add new trial descriptions
to the TRIALTYPE.TXT file. A list of currently available trial types is displayed by opening the list
attached to the combo box. Any of the currently available types may be selected and copied to the
Protocol file by selecting the OK button. Each of the buttons is discussed below.

Select Trial

I armal b alking j U

Sl W alking Cancel

I armal ' alkin

Running

ginglr Irft leg Add To List

E L

ginglr limb balance

Y'ou may add new trial types to the trial izt by teping text and pressing &dd to List

BUTTON: ADD TO LIST

The Add to List button adds the text entered in the combo box edit window to the list of
available trial types. This button does not add the item to the Protocol, it simply makes the trial
description available for future reference.

ButTton: OK
The OK button will copy the selected trial description into the protocol trial sequence list.

BUTTON: CANCEL
The Cancel button exits without further action.
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12.0 DiALOG BOX: SUBJECT MANAGEMENT

The Subject Management dialog box is accessed by selecting the Subject button located on the
Main Screen in the Test Sequence group. This dialog box displays a list of test subjects and the tests
which have been completed on those subjects. Subject management provides functionality to create a
new test subject, delete a subject and all associated tests and to edit the subject information to make
corrections and additions.

Subject Management : G\ Project \AMTINF\NetForce \AMTIBioNet\data),

Ix

— Subject selected for testing Trial zelected for wiewing ad Record |
Gubfoets ISmtlh,JDhn Trial |5|DW Walking E dit Flacard |
Protocol : IS‘E"-'-'I:'le":'":l D ata File : ITriaIEIEIDEId Copy Fecord |

Delete Fleccln:ll
Last Mame Firgt Mame Middle Hame Protocol D Humber Exam D ate |mpart Hecu:m:ll
Trial Dezcription Conditions  Tnal Date
Smitih Johh . Q00 11/9/2010
Slo i 11942010
Slow Wwalking 11942010
Slow walking 11942010
Slow walking 11/9/2010 Data Folder |
Townzend Peter zample.pro ooz 11952010 e |
Slow W alking 11942010 ¥
Slow walking 11/9/2010 4'
Narmal Walking 11/9/2010 Show Al
Marmal ' alking 11/942010
Glowver Joyces zample.pro Qooo3 11972010
Slow Wwalking 11942010
Marmal 'walking 11942010
Marrmal "Walking 11942010
Slan Wi alking 11942010 -
L | 3 I
I I Cancel |

Note that a subject database is maintained in every data directory or folder. When the user
selects a data folder using the Folder button in the NetForce main screen that folder becomes the
default. Subsequently when the user activates the Subject button the system will access the subject
database in the default data folder. The first time that the user activates the Subject button in a new
folder the data base will be created in that folder.
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When backing up data files it is important to copy the folder and all of its contents to the archive
or backup location to make sure that the patient database is copied as well.

The primary control in the Subject Management dialog box is the edit box which displays a list of
subjects and tests which have been completed on those subjects. The list contains subject information
lines and test information lines.  After a subject has been entered in the data base and selected as the
active subject subsequent tests will be appended to that subjects test list. Each subjects test list shows
up immediately following the subject information line.

SPECIAL CONTROLS

There are two special mouse controls which facilitate selecting and editing the subject
information. Double clicking (left mouse button) on a subject information line will open the Subject
Info Edit dialog box in preparation for editing that subjects data. Double clicking (left mouse button) on a
test information line will select that subject, load the test data for display and prepare the system to
start the test sequence again at that particular test (based on the subjects original test protocol).

BuTTON: ADD RECORD

The Add Record button opens the Subject Info Edit dialog box and permits the user to enter new
subject information and add a record to the subject database. See 13.0 — Dialog Box: Subject Info Edit
for more information.

BUTTON: EDIT RECORD

The Edit Record button opens the Subject Info Edit dialog box and permits the user to edit an
existing record and save the changes. The Edit Record button requires that the subject of interest be
selected first with a single left click of the mouse.  See 13.0 — Dialog Box: Subject Info Edit for more
information.

BuTtToN: CoPY RECORD

The Copy Record button copies the subject information from the currently highlighted record to
facilitate creating a new record for a subsequent examination. The normal mode of use operation is to
create a subject entry each time a subject is examined. In this way all of the trials from a single
examination will be attached to a single subject entry.

BUTTON: DELETE

The Delete button requires that a trial or that a subject be selected with a single left click of the
mouse. If atrial is selected then that single trial will be deleted. In this case the user will be asked if
they want to delete the data file as well. If a subject is selected rather then a trial the user will be
notified that all test data and trial records will be deleted. If the user responds “Yes” then the delete
function will traverse the subject’s trial records and will delete all of the data files, the trial records and
finally the subject information.
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BUTTON: DATA FOLDER

The data folder button opens a file open dialog box that allows you to navigate to another data
folder. If you select a different folder the contents of the selected database will be displayed and the
new folder will become the default.

BUTTON: QUERY

The Query button allows the user to search for a specific subject or group of subjects based on
name, examiner or other information as permitted by the key fields. See 14.0 — Dialog Box: Query for
more information.

BUTTON: SHOW ALL
Following a query only the results of the query are displayed in the subject list. To restore the
contents of the list to the complete subject listing press the Show All button.

DEFAULT BUTTON: OK
The OK button selects the currently highlighted subject for future tests and then closes the
Subject Management dialog box.

BuTtTON: CANCEL

The Cancel push button exits from the dialog box without further action.
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13.0 DIALOG BOX: SUBJECT INFO EDIT

The Subject Info Edit dialog box is accessed by selecting the Add Record or Edit Record button
located on the Subject Management dialog box (see section 12.0) and provides the means to add or edit
subject information.

Bubject Info Edit TN x|
FirsiHame ]E | it
Middle Mame J | Lpcians |
LastName JSmhh | Cancsl |
Ideniification Mo, J |
Haight oa | eight 162 |
o 18/26/2003 || o |
D.OE ||
Cormert | "
R P [
Examiner's Mams J |

The Subject Info Edit dialog box provides the following editable fields in which to enter information.
These are all “free form” alpha numeric fields and may be used at the user’s discretion.

Edit Box: First Name

Edit Box: Middle Name

Edit Box: Last Name

Edit Box: Identification No.
Edit Box: Height

Edit Box: Weight

Edit Box: Date

Edit Box: Sex

Edit Box: D.O.B. (Date of Birth)
Edit Box: Comment

Edit Box: Selected Protocol
Edit Box: Examiner's Name

Note that if the Examiner's Name is changed from a previous name the new name can be saved
as a default and will be inserted automatically for future use. When a record is saved the old
examiner’s name is compared to the current name in this edit box and if different the user will be asked
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if they want to save the new name as a default. A Yes response will save the new examiners name
which will become the default until it is again replaced.

The following buttons control the updating or adding of new records.

BuTtTON: ADD

The Add button adds a new subject record to the database. This button may also be
used to effectively copy an existing subject’s information to add at a subsequent examination
time. This is done by first selecting the desired subject in the Subject Management dialog box
then selecting the Edit Record button in Subject Management. The old information will be
displayed here in the Subject Info Edit dialog box. Choosing Add will then make a copy of the
existing record and append the data base accordingly. If Add Record is selected in the Subject
Management dialog box then this screen is cleared in preparation for adding a new subject to
the data base.

BUTTON: UPDATE

The Update button is available only when Edit Record is selected in the Subject
Management dialog box. This button updates the currently selected record with the edited
subject information.

BUTTON: CANCEL
The Cancel push button exits from the dialog box without further action.

BUTTON: BROWSE
This button opens a File Open dialog box which allows you to select available protocols
that exist on your computer.
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14.0 DIALOG BOX: QUERY

This dialog box is accessed by selecting the Query button in the Subject Management dialog box.
The Query dialog box permits the user to search for a specific subject by the following fields.

Edit Box: First Name

Edit Box: Middle Name
Edit Box: Last Name

Edit Box: Examiner's Name
Edit Box: Identification No.

The query will be
performed on a partial
entry. Forinstance, if W
is entered in the last name
field then the query will
find all the subjects with a
last name beginning with
W. The query is case
sensitive.

BUTTON: QUERY

The Query button activates the query. The results are displayed in the Subject List in

First Mame

Middle MHame

Last Hame I
Examiner's Mame I

|dentification Mo I

Query I
Cancel |

the Subject Management dialog box.

BUTTON: CANCEL

The Cancel push button exits from the dialog box without further action.
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15.0 DIALOG BOX: SELECT FOLDER

This dialog box is accessed by selecting the DataFolder button in the main menu. The Select
Folder dialog box is used to select or create a new data folder. It is recommended that all data folders
be maintained in the AMTIBioNet directory for improved visibility. Once selected the data folder
becomes the default and remains so until a new folder is selected. All data files and the patient
database for those files will be maintained in the data folder.

The suggested organization is to maintain all data files for a particular study or research effort in
one folder. In this manner the associated subject database will reflect the cumulative research effort.
In a more clinical environment it might be desirable to maintain folders by year or by examiner
depending on the user’s requirements. Please note that a different subject database serves each
folder. To access subject data in different folders it is necessary to first select that folder. Subject
data bases of more then 1000 records will begin to seem sluggish on slower computer equipment.
Therefore, it is recommended that different folders be used to segregate data and subject information
on a rational basis.

. The Select Folder dialog box is a standard windows File Open dialog box. Please note that an
A/ “*” character sequence appears in the file name edit cell of the dialog box. Do not delete
7 these characters; the open folder dialog box will not function properly if you do.

To select an existing folder use the navigation controls in the dialog box to find the desired
folder as follows. Double click on the subfolder of interest. That folder name will then be displayed
in the Look In: edit box and a list of subfolders will be displayed in the list box. Once the desired folder
is displayed in the Look In: edit box click on the Open button. The Select Folder dialog box will close
and a message box will be displayed in which you may confirm the selected folder. Please double
check to make sure you have selected the proper folder. Once you have confirmed the selection press
the OK button to accept the folder as the default.

To create a new folder select the Create New Folder icon and then enter the folder name. You
must then click somewhere outside of the name field to save the name. Now double click on the new
folder to open it and select the Open button. A message box will be displayed indicating the name of the
selected folder. Press the OK button to accept the selected folder as the default.

BUTTON: CANCEL
The Cancel push button exits from the dialog box without further action.
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16.0 DIALOG BOX: HARDWARE INSTALLATION

The Hardware Installation dialog box is accessed through the main menu selection Setup and
the sub menu selection Hardware Installation. Proper hardware installation must be performed before
the system will function properly.

The Hardware Installation dialog box is divided into two sections, Current Installation and New
Installation. The former provides information about the current installation whereas the New
Installation section provides a series of choices to chose and install new hardware.

Hardware Installation x|

— Current [nztallation — Mew Inztallation

Inztallation Type:  Genb IGen-E I1SB j
Modification Date:  Tuesday,

Inztalled Platforms: 1 [hztall

Pt kA SHH

1. | OFRE-E-1000 | F308.1 — 5 aved Configurations
2 | |

<} | | Save

4 | | Load

5. | |

E. | |

kA odify | Done |

On the left side in the Current Installation section are three lines which display the
Installation Type, Modification Date and Installed Platforms (number of installed platforms).
There are two additional columns of information organized in 6 rows corresponding to the
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maximum number of platforms that can be installed. Note that different AMTI products
support different numbers of platforms.

Installation Type Communication protocol Maximum Number of Platforms
Accusway RS 232 2

Accugait RS 232 RS 232 2

DigiAmp Ethernet Ethernet 4

Gen 5/0ptima USB 2.0 12

MiniAmp RS232 2

MiniAmp DT3002 4

MiniAmp DT3034 4

DT3002 Analog inputs 4

DT3034 Analog inputs 4

If a platform is installed the Model number and the Serial Number will be displayed in the MIN#
and SN# columns respectively.

To modify or create a new hardware installation, use the buttons in the New Installation section
of the screen. To install a new hardware system make the proper selection as described below.

ACCUSWAY RS-232

This selection is for the AccuSway product using the RS-232 serial interface or serial to USB
converter.

ACCUGAIT RS-232 Mew Installation
This selection is for the AccuGait product using the RS-232 serial

interface or serial to USB converter. Aocusway 5232 »

.-’-'-.u_:u:_ugait R5-232 r
DIGIAMP ETHERNET DlELﬁ.mE Ethernet E

This selection is the for DigiAmp product using the Ethernet Mini&mp RS-232
Minidmp DT3034 |~

[y

interface.

MINIAMP RS-232

This selection is for the “MiniAmp” product using the RS-232 serial interface or a serial to USB
converter.

GEN 5/ OpTIMA USB
This selection is for the “Gen 5” or Optima product using the USB interface for data acquisition.
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MiNIAMP DT3034
This selection is for the “MiniAmp” product using the analog interface. Support is
provided for the Data Translations DT3034 card.

DT3034

This will be used for any older AMTI amplifier products not shown on any other buttons.
Support is provided for the Data Translations DT3034 card. This button can also be used to install the
Gen 5 and DigiAmp products in the analog mode.

In analog mode all settings for the DigiAmp must be made manually using the DigiAmp’s Key Pad and
LCD interface.

In analog mode all setting for the Gen 5 would be made using the AMTI System Configuration software
program.

When one of the above product type selections are made and the Install button is pressed the
proper setup dialog box will be displayed. Each acquisitions selection has its own setup dialog box
whose descriptions can be found in sections 17.0 and 18.0.

BUTTON: MODIFY
The Modify button can be used to modify the current installation.

BUTTON: DONE
The Done button exits and asks the user if they want to save changes. Yes will save the
changes and No will discard the changes.

BuTtTON: LOAD
The Load button allows you to load a named configuration file that you have saved previously
using the Save button.

BUTTON: SAVE
The Save button allows you to save named configurations of force platforms and transducers to
retrieve at a later time. You are prompted to name a .cfg file when you select Save.

The Save and Load buttons are useful for multiple projects that use a different number of force
platforms or a combination of force platforms and multi-component transducers. For example you may
install 3 platforms using the MiniAmp Serial button and use the Save button to name it ‘threeFP’. Then
you may remove the 3 platforms and install 1 platform using the AccuSway button and use the Save
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button to name that ‘oneACS’. When you are finished using the AccuSway platform and would like to

return to the 3 platform setup you may select Load and choose the ‘threeFP’ configuration file and all 3
platforms will be restored.

17.0 DIALOG BOX: ACCUSWAY AND ACCUGAIT

The AccuSway and AccuGait installation dialog boxes are accessed by selecting the AccuSway or
AccuGait buttons in the Hardware Installation dialog box. The dialog box is organized in three sections.
At the top is the Platform Information section, in the center is the Channel Calibration Matrix and at the
bottom is the Controls section. These sections and their controls are discussed below.

x
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17.1 PLATFORM INFORMATION

The Platform Information section contains several edit boxes which are used to store and
display general information about the installed platform. This information is filled in when the user

chooses the Add Platform button discussed below. The specific fields and their usage is discussed
below.
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EpiT BoX: PLATFORM ID

This field indicates the platform number. Note that with AccuSway systems only one platform
may be installed whereas with AccuGait installations up to two platforms may be installed. This
number will correspond to the Amplifier ID (the amplifiers in AccuSway and AccuGait are internal to the
platforms) in the main program and elsewhere in this manual. This number is automatically set when
the Add Platform button is selected.

EDIT Box: CAL DATE
This field displays the calibration date of the platform. See the Add Platform button below.

EpiT Box: MN
This field displays the model number of the platform. See the Add Platform button below.

EDpiT Box: SN
This field displays the serial number of the platform. See the Add Platform button below.

EDIT Box: X, Y, AND Z OFFSETS (PLATFORM OFFSETS)

The force sensing origin of the platform differs from the geometric center of the platform. In
the X and Y directions this difference is small and results from manufacturing variations but in the Z
(vertical) direction this difference is significant, typically about 1.2 to 1.5 inches for most AMTI
products. The X and Y values are presented here for your information but are not used by the
NetForce software. The Z value is used in the calculation of the COP and should be used to calculate
moments about the X and Y axis.

EDIT BOX: LENGTH

EpiT Box: WIDTH
Length and Width display the dimensions of the platform and are presented for your
information.

EDIT BoX: ORIENTATION X, Y, AND ROTATION

These values are maintained for advanced users. They should reflect the position and
orientation of each platform in a multi platform system relative to the center of platform 1. Platform 1
should be set to X=0, Y=0 and Rotation =0. These values are preserved in the .BSF file and can be used
by advanced users writing their own analysis routines.

17.2 CHANNEL CALIBRATION MATRIX

The Channel Calibration Matrix section is organized in six rows labeled Fx, Fy, Fz, Mix, My, and
Mz and 12 columns labeled 1-12. The values in this matrix are the factory calibration coefficients
provided on the calibration CD included with every platform. These coefficients permit the proper
calculation of the forces and moments from the AccuSway and AccuGait raw data.
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17.3 CONTROLS SECTION

BUTTON: ADD PLATFORM

The Add Platform adds a new platform to the installation. The Add Platform button will ask
you to confirm that you want to add a platform. If you respond “Yes” then Add Platform opens a File
Open dialog box. Insert your calibration CD into the appropriate drive and use thenavigation controls
in the File Open dialog box to navigate to the that drive. The calibration CD will contain a file named
xxxx.plt if you have a strain gage transducer or two files named Analogxxxx.acl and Digitalxxxx.acl if you
have a Hall Effect transducer. xxxx is the serial number of the platform that you purchased. Click on
the file that corresponds to your transducer and select the Open button. This will automatically fill all
the fields of the screen with the proper information. You will either choose xxxx.plt or Digitalxxxx.acl.
The Analogxxxx.acl is not used by NetForce and is provided as a reference only. Following this procedure
use the Port button described below to set the proper communications parameters.

BUTTON: REMOVE

The Remove button removes the currently selected platform. Please note that only the last
platform in the list may be removed. You must use the Next button to advance to the last platform
then use Remove to remove it. By repeating the procedure you may remove any or all of the installed
platforms.

BUTTON: PREVIOUS
In multi platform installations the Previous cycles to the previous platform in the list.

BUTTON: NEXT
In multi platform installations the Next cycles to the next platform in the list.

BUTTON: PORT

The Port button opens a dialog box which allows you to set the proper communications port for
your AccuSway or AccuGait hardware. The communications port must correspond to the
communications port that the AccuGait or AccuSway product is connected to on your computer.

DEFAULT BUTTON: DONE
The Done button queries you whether to save the changes or not. If you select “Yes” then the
installation information will be saved as the current Hardware installation.
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18.0 DIALOG BOoX: MINIAMP-RS232

DIALOG Box: DIGIAMPE-NET (DIGIAMP)
DiALoG Box: MiniIAmp DT3034
DiaLoG Box: DT3034

DiaLoG Box: MiniAmp DT3002

DiaLoG Box: DT3002

The dialog boxes which are used to setup AMTI’s products, DigiAmp, MiniAmp and the generic
analog setup for Data Translations DT3002 and DT3034 board are all very similar and are discussed in
general below. Specific differences are noted where appropriate for the several products and
hardware configurations.

These dialog boxes are accessed by choosing the MiniAmp-RS232, DigiAmp-Ethernet, MiniAmp
DT3034, DT3034, MiniAmp DT3002, DT3002, selections to install in the Hardware Installation dialog box.
These dialog boxes are organized in four sections. At the top left is the Amplifier section, at the top
right is the Platform section, in the center is the Channel Setup section and at the bottom is the Controls
section. These sections and their controls are discussed below.
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18.1 AMPLIFIER GROUP
The Amplifier section displays general information about the installed amplifier. These fields are
discussed in detail below.

EDIT Box: ID: (PLATFORM NO.)

This value is automatically set when a new device is added using either the Add Platform or
Instrument buttons. With DigiAmp installations the procedure to set the Amplifier ID on each amplifier
must be followed in order for the system to properly recognize the installed hardware. This procedure
is described in a step by step procedure in 9.0 -- Dialog Box: System Check. With analog systems the
data acquisition card is considered to be broken down into blocks of six channels where each block
serves one amplifier and thus serves one platform. This basic organization does not preclude using
spare channels for such devices as EMG inputs but such instruments must be set up in one or more
blocks of six channels using the Instrument button.

EDIT Box: SN:
This is the serial number edit box. The serial number should be obtained by the user from the
tag on the hardware and entered here.
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EDIT Box: MIN:
This is the model number edit box. The model number should be obtained by the user from
the tag on the hardware and entered here.

EDIT Box: A/D RES:, MAX REF:, MIN REF:

These values correspond to the resolution and range of the analog to digital conversion
hardware. These values are automatically filled in depending on the product selection button. The
DigiAmp will report 65536, 4.096, -4.096; the MiniAmp DT3034 will report 65535, 10, -10; all other
products will report 4096, 10 and -10.

18.2 PLATFORM GROUP

The Platform section displays general information about the installed platforms. These fields
are filled out when the Add Platform button is used to get platform information from the calibration CD
delivered with every AMTI multi axis force product. Each of the fields in this section is discussed
below.

EDIT BOX: DATE:
The platform factory calibration date

EDIT Box: SN:
The platform serial number

EDIT Box: MIN:
The platform model number

EDIT Box: X OFF:, Y OFF: AND Z OFF:

These edit boxes are used to maintain values for the x, y, and z offsets. The force sensing
origin of the platform differs from the geometric center of the platform. Inthe X and Y directions this
difference is small and results from manufacturing variations but in the Z (vertical) direction this
difference is significant, typically about 1.2 to 1.5 inches for most AMTI products. The X and Y values
are presented here for your information but are not used by the NetForce software. The Z value is
used in the calculation of the COP and should be used to calculate moments about the X and Y axis.
These values are automatically filled in from the platform calibration diskette.

EDIT Box: LENGTH AND WIDTH
Length and Width display the dimensions of the platform and are presented for your
information.
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LABEL ORIENTATION

EDIT Box: X OFF:, Y OFF: AND ROTATION:

These values are maintained for advanced users. They should reflect the position and
orientation of each platform in a multi platform system relative to the center of platform 1. Platform 1
should be set to X=0, Y=0 and Rotation =0. These values are preserved in the .BSF file and can be used
by advanced users writing their own analysis routines.

18.3 CHANNEL SETUP GROUP

In the center of the dialog box is the Channel Setup section. This section contains 6 rows of
information corresponding to the platform and amplifier channels for Fx, Fy, Fz, Mx, My, and Mz. The
information is organized into six columns with slightly different usage depending on whether the
installed system is a DigiAmp system or an analog system. In the following sections the usage of each
of these columns is discussed along with the product to product variations.

LABEL: CHAN LABEL

The Channel Label column is used to display an appropriate label for each of the channels.
When the Add Platform button is used the channels are automatically labeled Fx, Fy, Fz, Mix, My, and
Mz. If the Instruments button is used then the user may set the labels to identify their own
instruments channel usage. Please limit the number of characters to four or less so that the labels will
be properly displayed in other parts of the program.

LABEL: PLAT. SENS.

These values correspond to the platform sensitivities as provided on the platform calibration CD.
These values are automatically filled in when the user uses the Add Platform button to install a new
platform. If you are installing an instrument other then a multi axis force platform then these values
may be set to reflect the sensitivity of your instrument. These values should be entered in Engineering
units/micro-volt.

LABEL: AMP GAIN OR CARD GAIN
This column provides a combo box with appropriate selections. The usage is discussed below
separately for DigiAmp and analog installations.

DigiAmp installations

With DigiAmp installations the column label will read Amp Gain. Values of 1000, 2000, 4000
and 8000 will be available. With the DigiAmp these values are automatically downloaded to the
amplifier via the Ethernet prior to the acquisition of data.

MiniAmp and Analog Installations (using DT3002 or DT3034)
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This column will read Card Gain. Values of 1, 2, 4 and 8 will be available. These values are
used to set the data acquisition card’s gain. These values are automatically sent to the data acquisition
card to set the card’s gain.

LABEL: CORRECTION OR AMP GAIN
This column provides an edit box in which to enter a gain or a gain correction factor. The
usage is discussed below separately for DigiAmp and analog installations.

DigiAmp installations

With DigiAmp installations the column label will read Correction. Normally this value will be
set to 0. This value provides a correction factor that is added to the gain to correct for small variations
in gain.  AMTI’s in house calibration procedure automatically provides a similar correction factor which
is built into the DigiAmp so this value can be neglected.

MiniAmp and Analog Installations (using DT3002 or DT3034)

With MiniAmp and Analog Installations this column will be labeled Amp Gain. This value must
be set to correspond to the amplifiers calibrated gain. The amplifiers calibrated gains are provided on
a calibration sheet shipped with each analog amplifier. Please note it is imperative to set this value
and the amplifiers gain jumper to the same value in hardware otherwise the calculated outputs will be
in error.

LABEL: Ex VOLTS
This column is always used to enter the desired strain gage excitation voltage. With DigiAmp
installations the value is automatically down loaded to the amplifier prior to taking data.

With MiniAmp and Analog Installations the user must make sure that the amplifier excitation
voltage jumpers correspond to values entered here otherwise the calculated outputs will be in error.
The user should refer to the amplifier calibration sheet’s excitation voltage column and enter the
measured calibration voltage in these cells. Note that for improved accuracy the user should calculate
a correction factor for cable voltage drop and adjust the excitation voltage accordingly.

LABEL: GVP
This column displays the product of gain and, excitation voltage for the user’s convenience.

DIGIAMP FILTERS

At the right of the Channel Setup section are two combo boxes available only with DigiAmp
installations. These combo boxes allow the user to select the filter type and frequency which will be
applied to the digital filters in the amplifier. These selections are discussed below.
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Combo Box: Filter

This option is only available with DigiAmp installations. Select Bessel or Butterworth filter
types. Bessel filters provide the minimum phase shift between frequency components while
Butterworth provides the flattest amplitude response. Please refer to the DigiAmp manual for more
information.

Combo Box: Frequency

This option is only available with DigiAmp installations. The Frequency combo box provides the
following selections: Pass Through, 10, 20, 30, 50, 100, 200, 300, 500 and 1000. Pass through
implements no digital filter while the numerical values represent the cutoff frequency in Hz.  Please
refer to the DigiAmp manual for more information.

18.3 DIALOG Box CONTROLS
The following buttons are provided in the Control section of the dialog box.

BUTTON: ADD PLATFORM

The Add Platform adds a new platform to the installation.  This button is grayed out until the
last installed platform is displayed by using the Next button. The Add Platform button will ask you to
confirm that you want to add a platform. Respond Yes. Add Platform will then open a File Open dialog
box. Insert your calibration CD into the CD drive and use the navigation controls of the File Open
dialog box to navigate to the appropriate drive. The calibration CD will contain a file named “xxxx.plt”
where xxxx is the serial number of the platform that you wish to install.  Click on the “xxxx.plt” file and
select the Open button. This will automatically fill all the fields of the screen with the proper
information

BUTTON: INSTRUMENT

The Instrument is used to add an additional six channels of instrument (non platform) settings.
With analog installations you may continue adding instruments until all 32 channels have been
allocated. Note that with the 6" instrument only the first two channels will be active.

BUTTON: REMOVE

The Remove button removes the currently selected platform. Please note that only the last
platform in the list may be removed. You must use the Next button to advance to the last platform
then use Remove to remove it. By repeating the procedure you may remove any or all of the installed
platforms.

BUTTON: PREVIOUS
In multi platform installations the Previous cycles to the previous platform in the list.

BUTTON: NEXT
In multi platform installations the Next cycles to the next platform in the list.
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BUTTON: REVIEW

The Review button is a very useful diagnostic tool. This button will present the Review dialog
box which reports the range and resolution of your measurements based on the selected gains and
excitation voltages. See Section 18.4 — Review Settings for more information.

DEFAULT BUTTON: DONE
The Done button queries the user if they want to save the changes. A Yes response will save
the changes and assign the settings to the current hardware installation database.
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18.4 DIALOG BOX: REVIEW SETTINGS

The Review Settings dialog box is accessed on the instrument setup dialog boxes discussed in
section 18.0 and provides a review of the settings that the user has selected. This dialog box multiplies
out the gain, sensitivity and excitation voltage and back calculates, based on the A to D converter’s
range and resolution, the loads which will cause saturation of the system. The dialog box also retrieves
the nominal full scale loads which can be applied to the specified hardware (based on model number)
and displays them appropriately

The dialog box s x|

organized into six rows

corresponding to the Sl Bleriea

platform channels Fx, Fy, Min b Fesalutian
Fz, Mx, My and Mz. The F 01,32 101,32 K 0,003 M it
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102,72 10272 0.003
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under the headings; P, 39924 299.24 0.012
Electrical Range, and Mo 134 1.94 N-m 0000 Memdbi
Resolution. These
columns and their by 133 143 0.000
meanings are discussed bz -2.81 281 0.000
below.

[T English W Hetic

LABEL: ELECTRICAL RANGE, MAX AND MIN

The Max and Min Electrical Range columns report at what load saturation will occur given the
specified gains, excitation voltages and sensitivities. By changing the settings in the Hardware
Installation dialog box the range can be tailored to suit the application.

LABEL: RESOLUTION
This value specifies the maximum resolution based on the A to D converter’s resolution. Ina
real application mechanical and electrical noise might degrade the achieved resolution.

CHECK Box: ENGLISH AND METRIC
The English and Metric check boxes allow the user to review the settings in English Units or
metric units. These settings do not affect other parts of the program.

DEFAULT BUTTON: OK
The OK button exits with out taking further action.
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19.0 DIALOG BOXES: AMTI SYSTEM CONFIGURATION

This section describes the function, use and controls provided by the AMTI System Configuration
Software for coordinating, configurin