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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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& BEFORE YOU INSTALL!!!

o2

ilnv @ @

e Please read the instructions carefully

e This manual is compatible with NetForce version 3.06.00

e NetForce version 3.06.00 is compatible with MS Windows XP and Windows 7 32-bit, and
MS Windows 7/8/10 64-bit operating systems

e You should have at least an Intel i3 processor with 3 GB RAM and 50GB of 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 MS Windows XP and Windows 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 menus of the program. Sections 5
through 21 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 C - 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 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
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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.

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

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 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 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. If 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) 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.
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The following rules of thumb are useful when selecting your computer hardware and setting up
your test procedures:

e High speed, long duration requires a high speed computer (1.2 GHz or better)
e The fewer channels displayed, the faster the system will run

e 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 PCs 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 email 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
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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-MetForce

File Setup Utlities Protocol DataFolder Startup  Settings About  Exit

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.

ProTOCOL
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 boxes to set parameters for data acquisition, triggering, and
display.

ABOUT
This option provides the software version number and copyright information.
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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.

g Note for DT3034 users.
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 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.
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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.

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 moment
channels and the Fz force channel 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

Graph Enable and
Platform Selector

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.

; L AWM TIB oM et CurrentFolders Trial0001 8. b
Saved to File

Standard. pro
Pratocol Wame ;

Murdock., Alfred D.
Subject Name Hreee =

wieight ; Saved | || Maotes |

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

Trial Descriphion : |S lowy ' alking

Sul:uiect" Start Trare | Save |[[Freview| [MNest

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 submenu presents
initialization options for your hardware installation. The current option is:

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.

For the highest accuracy, all of the enabled options above should be activated once 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. Ifit 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 Preview 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 than 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 submenu 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 computer's 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 DATA TO A FILE

AMTI NetForce supports two different types of data files in which to save collected data: binary
and text format. The binary format files are referred to as BSF files (extension .bsf) and these are
compatible with AMTI’s BioAnalysis program and other AMTI utilities. A full description of the file
structure is provided in Appendix B — Data File Format.
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Text files are ASCII clear text (extension .txt) and 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).

There are two ways to save data files after data collection:
e From the main screen press the Save button in the Test Sequence box

This method creates a BSF file and optionally a text file as well, depending on the setting in the
Export and File Options under the Setup pulldown tab. 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 version 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.
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e For compatibility with BioAnalysis version 2.1 and later

From version 2.1 forward, BioAnalysis will support the 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 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

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
submenu 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
each section is a check box titled File Name Mode that can be set to Auto or Manual mode. There are
also edit fields for File Name Prefix and File Seed Number, which are used to automatically generate new
file names. If you are saving both file types and the seed numbers do not agree, a message box will
pop up to make sure this is the desired action.

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.

When a subject is added to the database a protocol file is attached to that subject’s entry in

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.
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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.

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 started. The flexibility of NetForce allows you 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 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.
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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: by Channel Level

In Level Event

Set Amp ID to: 1
Select Channel: 3-Fz
Set Level to: 5 Ibf
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.
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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

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 PREVIEW BUTTON

The Preview button provides an interface to run AMTI’s BioAnalysis Software for a data analysis
preview. Advanced users with programming knowledge can use this button to run programs of their
own design (for details, see Appendix A - Sample Analysis Interface ).

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 select it. 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 submenus which provide a variety of functions and
setup options. The various selections are discussed below.

4.1 FILE SUBMENU

P AMTI-NetForce

File Setup Utlites 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
AMTI’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 your 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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ExiT

Exits from the NetForce 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.

4.2 SETUP SUBMENU
The Setup submenu has several choices that are used to setup various system options. These
choices are discussed below.

7 AMTI-NetForce

File | Setup Utlities Protocol DataFolder Startup Settings  About

Hardware Installation =

System Diagnostics

Regional Settings

Display Cpkions
Export and File Cptions

Save Personalized Configuration
Load Persaonalized Configuration

AR EE R E

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 15.0 - 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 19.0 - Dialog Box: Diagnostics for more
information.

REGIONAL SETTINGS
The Regional Settings selection opens a regional selections menu which allows the selection of
units (metric or English) and user region, which affects the date formats.
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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 20.0 - 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.

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 selection opens the Subject Database Utilities dialog box which provides
several functions for exporting information from the subject and test database. Please see section 21.0
- Dialog Box: Subject Database Utilities for more information.
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4.4 PROTOCOL SUBMENU

[P AMTI-NetForce

File Setup Utilities | Protocol DataFolder Startup  Settings  About
e  Scelect/View Protocol
| —

SELECT/VIEW PROTOCOL

The Select/View 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 10.0 - Dialog Box: Protocol for more information.

4.5 DATAFOLDER SUBMENU

(R AMTI-NetForce

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

SELECT DATA FOLDER

The Select Data Folder selection 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. Please see section 14.0 - Dialog Box: Select Folder for
more information.
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4.6 STARTUP SUBMENU

R AMTI-NetForce

File Setup Utilities Protocol DaEFnIderlsmrtup Settings  About

I 10 Hardware Zero

Before collecting data you should select the Startup choice from the main menu. The Startup
menu allows the hardware to be properly initialized for data collection.

The startup option is:

HARDWARE ZERO

The Hardware Zero selection is enabled for all installations. This function 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

(R AMTI-NetForce

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

m Graph 1 Setup
Graph 2 Setup
Fy 2

COP Graph Setup

Fz 3
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ACQUISITION SETTINGS

This Acquisition Settings selection opens the Horizontal Time Base dialog box which is used to
set the data acquisition rate and the data sample duration. Please see section 6.0 - Dialog Box:
Horizontal Time Base for more information.

TRIGGER SETTINGS
The Trigger Settings selection opens the Trigger Method dialog box which is used to setup
various trigger options. Please see section 5.0 - Dialog Box: Trigger Method for more information.

GRAPH 1 SETUP AND GRAPH 2 SETUP

The Graph 1 Setup and Graph 2 Setup selections perform the same function as the Setup button
under the two real time graph displays respectively. 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. Please see section 7.0 - Dialog Box: Vertical Scale for more information.

COP GRAPH SETUP

The COP Graph Setup selection opens the COP Graph dialog box. This dialog box presents
various settings for the COP plot, similar to the Graph dialogs described above. Please see section
8.0 - Dialog Box: COP Graph for more information.

4.8 ABOUT SUBMENU

[R AMTI-NetForce

File Setup Utilities Protocol DataFolder Startup Setﬁngsl.ﬁ.buut
[ I About AMTIMetForce l:

ABOUT NETFORCE
The About NetForce selection displays a dialog box with the software version number and
copyright. The version number should be referred to if you have questions about the behavior of the

software.
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5.0 DIALOG BOX: TRIGGER MIETHOD

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 for the start of data acquisition.

Trigger Method x|

—Ewent Type — Level Event

™ Mo Trigger -
¥ by Channel Level #mp D E I
v by Channel Leve
3-Fz -
[ byElapsed Time Channel I : I
™ by Kep Stroke [space bar] Level I'l 5.00 ||_|:,[ j

[™ by Estemal 5ource Edge IHising vI

—Elapzed Time —Acquizition Parameters

IEI.EI zECOndz .
Trigger Position |5 % of Duration
Sample Duration |2D'EI geconds

— Genlock synchronization———
Acguizition Hate I'I ooa ‘I datazets/seconds

[~ Enabled IFlising vl

ak. I Cancel |

The dialog box is organized into five groups of controls. At the top left is the Event Type group,
under which are Elapsed Time and Genlock synchronization controls. At the top right is the Level Event
group and under that is the Acquisition Parameters group.

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

CHECk Box: NoO TRIGGER
This selection disables the sensing of trigger events. Data acquisition will start with the pressing
of the Start button.
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CHECk Box: BY CHANNEL LEVEL

This selection enables triggering by channel level sensing. Data acquisition will start when data
read on a specific channel reaches a specified level. The details of the channel level trigger are
specified using the Level Event group as described below. This trigger is typically used for gait
applications.

CHECK Box: BY ELAPSED TIME
This selection permits a delayed acquisition to occur. Data acquisition will start after a specified
time has elapsed. Use the Elapsed Time group to set the delay time in seconds.

CHECK Box: BY KEY STROKE (SPACE BAR)

This selection enables triggering by key stroke. Data acquisition will start when the space bar on
the computer keyboard is pressed. (It is recommended using the space bar key since using the Enter key
will exit the program). This trigger is typically used for balance applications.

CHECK BoX: BY EXTERNAL SOURCE

This selection enables triggering by an external source. The source is dependent on the
specifications of the installed hardware. AMTI’s MiniAmp (using the ADI-32 Analog Data Interface),
analog AccuSway, and analog AccuGait products all have the capability of accepting an input for a trigger
or external sync signal. The AccuSway and AccuGait products accept a rising or falling edge 5-volt logic
level signal to provide the sync pulse. The MiniAmp using the ADI-32 accepts a switch closure for a sync
input.

5.2 LEVEL EVENT GROUP

The Level Event group includes five edit 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

The Amp ID control is used to select the source amplifier or platform for the trigger signal in
multi-amplifier or multi-platform installations. This selection applies to Channel Level and External
Source triggers.

ComBO Box: CHANNEL

The Channel control is used to select the data channel to monitor for the trigger signal. The
trigger event will occur when the signal level on the selected channel crosses the specified threshold
(see Level and Edge parameters below). This selection applies to Channel Level triggering only .
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EDIT BoX: LEVEL

The Level control specifies the level for the threshold at which the trigger event will occur. The
value is in units appropriate to the channel, which are shown in the Units control. This selection applies
to Channel Level triggering only .

ComBo Box: UNITS
The Units control allows the user to specify in which units the Level entry will be interpreted.
This selection applies to Channel Level triggering only .

ComBo Box: EDGE

The Edge control 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 ELAPSED TiME GROUP

EDIT Box: ELAPSED TIME
This control specifies the time in seconds to delay before triggering. This selection applies to
Elapsed Time triggering only .

5.4 GENLOCK SYNCHRONIZATION GROUP

These controls enable or disable Genlock external signals to control data acquisition. Check the
Enabled box to enable Genlock, and use the pulldown control to choose Rising or Falling Genlock signals.
See the applicable hardware manuals for more information on Genlock.

5.5 AcQuisiTION 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.
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EDIT BOoX: 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.

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.

The following tables summarize the acquisition rates supported on different hardware.

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
Optima Digital Acquisition Rates

datasets per second
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

AccuSway/Optimized and AccuGait/Optimized Digital Acquisition Rates

datasets per second
1000 600 500 300 250 200 150 125 120 100
60 50 30 25 15 10
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Analog Card Acquisition Rates (Mini Amp, DT3034)

datasets per second

8000

7680

4000

3840

2000

1920

1000

960

500 480

240

200

120

100

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 Serial to USB
serial converter serial converter 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
1200 1200

5.6 DIALOG BOox FOOTER

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.
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6.0 DIALOG BOX: HORIZONTAL TIME BASE

The Horizontal Time Base dialog box 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
four groups of controls: Acquisition Parameters, Graph Window, Moving Average, and Mode. These
groups are discussed below.

Acquizition Parameters

Druration 20 seconds 1000 :" datazets/zecond

Graph Window Moving Average

Begin End a datasets

|D' 0 |-I ao.0 percent kode

||1nn |2.nn W Recuring

gecondsz
[ Single Sweep

k. | Carnicel

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 counterparts, Sample Duration and
Acquisition Rate in the Trigger Method dialog box. Please refer to the Trigger Method dialog box
documentation (section 5.5) 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. Enter the desired start 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 controls display the start and end points of the graph window
in seconds based on the acquisition duration time.

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.

6.4 MobDE 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.

6.5 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|

Colar Chan Unitz/Disazion Uit

B B TR TR
] & [s0m0 N

[ ] r: [po0n0 N

] me [s000 Nem  [Nom =
| my [s000 Hem

| m: [iooo0o Nem

Defaults | Cancel | k. I

ANk

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, Mix, My and Mz. For usages other than
AMTI force platforms and multi-axis transducers these labels correspond to channels 1 through 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
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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 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
EY =

Calor Chan Unitz#/Divizsion  Unit Colar Chan Urnitz/Divizion  Unit

J- Fx 50.00 M IMetnc: ;l J- ES a0 M

O » Fo__ Tl B

J|:| F: |600.00 N J- Fz [0 M

] wme [m000 M-m N e N-m

| e [so00 MN-m T MN-m

| we [roooo Mo | e [0 Mo

Defaultz | Cancel I ak I 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-1b N-m

6 Mz in-lb 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 L
— ¥ Scale
Scale |2-2[| in LI per Division

— Center Fosition Cancel

Il

0.00 0.00

b

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: SHOW 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 interconnected lines between the data points.
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EDIT BOX: FZ THRESHOLD

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.

ButTON: CANCEL
The Cancel push button exits from the dialog box without further action.
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9.0 DIALOG BoX: COMMENTS

The Comments dialog box is used to create, edit and attach an annotation file to the selected
subject (please see section 11.0, 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.

]
Insert: |F'atient MHame =l —
Cancel |
=l

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.
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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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10.0 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 NetForce.

il
— Test Sequence Protocol File

Twpe:Running Gait ;I ISampIe.prD
Twpe:Running Gait

Add Trial | ;
TypeMialking Gait . .
Hﬁe;wmkmg Gait g Filz m
)
)]
)|
)

Delete Trial |

TwpeClosed Base
Type:Closed Base

Twpe:Feet On Center —Data Acquisition

Type:Feet On Center
Duration I B0 secands
Data Rate hd 50

Ll Cancel | Ok I

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 ASCIl 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 the Add Trial button
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can be used to add trial names to the TrialList.txt file. Please see section 10.5 - 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.
10.1 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).

10.2 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 10.5 -- Dialog Box: Select Trial for more information.
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BUTTON: DELETE TRIAL
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.

10.3 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. It is 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.

10.4 DiaLoG Box CONTROLS

ButTton: 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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10.5 DIALOG BOx: SELECT TRIAL

The Select Trial dialog box is accessed by selecting Add Trial from the Protocol dialog box discussed in
section 10.0. 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

j ]

Sl ' alking Cancel

E L

M armal ' alkin
Running
singlr Irft leg &dd To List

gingl limb balance

Y'ou may add new trial types ta the trial izt by bping test and preszsing Add ta 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.

BuTTON: 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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11.0 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.

[x

Subject Management : C:\Project \AMTINF\NetForce \AMTIBioNet\datal
— Subject selected for testi Trial zelected for wiewi

ubject zelected for besting rial selected for viewing Add Record

STzt ISmtlh, Jaohn Trial - ISIDW W alking E dit Record
Frotocal ; ISE"T"jE":'":l [rata File : ITriaIEIEIEIEI4 Copy Record
Delete Record
Last Hame Firgt Mame Middle Mame Protocol D Humber Exam Date |mpark B ecard

Trial Dezcription Conditionz — Trial Date

Sritih Johin ] nooo 11,/3/2010

1149/2010

I

11/9/2010
Slowy ‘walking 11/9/2010
Slow Walking 11/9/2010 D
Townzend Peter zample.pro Qoooz 1192010 Duer
Slowy W alking 11/9/2010 4
Slow ' alking 11/9/2010
Nomal Walking 11/8/2010 STl
Marmal Wwalking 1192010
Glowver Jopces sample.pro Qo003 11/9/2010
Slow W alking 11/9/2010
Marmal walking 119200
Marmnal W.E!Iking 1192010
Slow W alking 1192010 = | S elact
! I I 4 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 12.0 — 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 12.0 — 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 a trial 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. Please see section 14.0 - Dialog Box: Select Folder for more
information.

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 13.0 — 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.

BUTTON: CANCEL
The Cancel push button exits from the dialog box without further action.
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12.0 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 11.0) and provides the means to add or edit
subject information.

FirziMame ]E

|
Middle Mame J | Undate
JSmhh |

Add

LastName Cancel |

Ieleniification ko J |

Haight oo || \Wight 162 |
o 18/26/2003 || o |

D.0E |

Cariment | ||
Zelectad Proiocol |SEImpIE_pro || " Brawse |
Examiner's Hamsz 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
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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 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.

BUTTON: 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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13.0 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 pr— x|

| Cuery |

on a partial entry. For

instance, if W is entered in

subjects with a last name

Examiner's Name

he | field th h First Mame I
the last name field then the Mo Name I Cancel |
query will find all the [

Last Mame

beginning with W. The query

is case sensitive. |dentification Mo, |

BUTTON: QUERY
The Query button activates the query. The results are displayed in the Subject List in the Subject
Management dialog box.

BuTtTON: CANCEL

The Cancel push button exits from the dialog box without further action.
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14.0 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 computers. 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 a
“* " character sequence appears in the file name edit cell of the dialog box. Do not delete
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.

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

The Hardware Installation dialog box is accessed through the main menu selection Setup and
the submenu 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 ]

— Current Installation — Mew [nstallation

Inztallation Type:  Genh IEIptirna W Genh j
Modification Date:  Friday, August 19, 20016

Inztalled Platfarms: 1 Ihztall |

Flatfarm AN SN
1. | QR E-7-2000 | GETAR — Saved Configurations
2 | |
5 | | Save
4 | | Load
; | |
; | |

i odify Done |

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

Communication protocol

Maximum Number of Platforms

Optima \ Gen5 USB 2.0 16
ACS-0\ ACG-O USB 2.0 16
MiniAmp RS-232 2
Accusway RS-232 2
Accugait RS-232 2
MiniAmp DT3034 4
DT3034 Analog inputs 4

If a platform is installed the Model number and the Serial
Number will be displayed in the MN# 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.

OPTIMA \ GEN5 USB

Mew Inztallation

Minidmp R 5-232
Digitsmp Ethernet
Acougway RS5-23:2
Accugait B5-232
Minidmp O T3054
DT3034

[ap]

This selection is for the Optima or Gen5 digital products using the USB interface for data acquisition.

ACS-O \ ACG-0O USB

This selection is for digital Accusway and Accugait products using the USB interface for data acquisition.

MINIAMP RS-232

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

ACCUSWAY RS-232

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

ACCUGAIT RS-232

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

MiNIAMP DT3034

This selection is for the MiniAmp product using the analog interface. Support is provided for the Data

Translations DT3034 card.
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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
products in the analog mode..

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 16.0 and 17.0.

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.

BUTTON: 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
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.
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16.0 DIALOG BOXES: 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.

NB! These screens do not apply to AccuSway/Optimzed and AccuGait/Optimized USB platforms

x|
Platform [D: | ¥ Offset; | in Orirtation ;|0 in
SN: |0 ¥ Offset; | in v o in
MN: [BC5+ Z Offset: |7 i Rotation: |7 deq
Cal Date: | 2/15/2001 Lengthe | 1969 "
wid 1989 4
Forces Channels
1 2 3 4 5 B 7 : g 10 I 12
Fx oot [-0.0004 |0.0006 [-0.0087 |-0.0001 [-0.0007 [0.0093 [-0.0002 [0.0011 |-0.0102 |-0.0002 |-0.0007
Fy: 00004 oo 00007 |-0.0004 [00084 {00005 [0.0001 |-00086 |0 (o002 {-0.0099 0.0004
Fz |00015 [-0.0017 [-0.0825 [-0.0003 [-0.0003 [0.0511 [00m8 [-0.0031 |-0.0566 [0.0004 [0.0m17 [0.0842
Mo fo -0.4571 |0 [0 [-0.3785 o [o (04138 o fo f0.4591
My o [0 {04452 |0 [0 [-0.3622 |0 [0 [n402 |0 fo [-0.4655
Mz [.01062 [0.1033 D {00312 0016 fo fooa7s 0034 fo {01073 fn1o7s fo

Add F'Iatfu:urml Remove | Freyvious | [{iert | Paort | Done |

16.1 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.
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EDIT BOoX: 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.

EDIT 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 AND 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.
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16.2 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.

16.3 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 the navigation 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.
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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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17.0 DIALOG BOXES: MINIAMP RS-232
MiniAmp DT3034
DT3034

The dialog boxes which are used to setup AMTI's MiniAmp products and the generic analog
setup for Data Translations 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 RS-232, MiniAmp DT3034, or DT3034
selections 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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Armplifier Platfarm
ID: T [Platform No.) Orientation
S 1127 Date; |11/28/2000 =0 |0.047 in. o Off 0 i,
kA ORE Sh);  |m33741 ¥ o, |-0.037 i, OfF 0 i,
40 Fles: |E5536 bp: |MC3-E100  Z Qg |-1.277 in.  Rotation: |0 deg.
bax Fef: [4.096 Length:| 3 i,
bin Ref; |-4.036 wiidth: |3 i,
Channel Setup
Chan Label Plat. Sens. Amp Gain Carrection Ew Walts GWP Filter Type
Fu 224770 1000 j 0.0000 8.0000 00000 IEesseI vI
Fy 221715 1000 j 0.0000 2.0000 [0.0000 Filter Frequency
Fz 57043 1000 j 0.0000 8.0000 [0.0000 Im
bl st 297432 1000 j 0.0000 8.0000 00000
by 29,9336 1000 j 0.0000 2.0000 [0.0000
RE ||20.5599 || 1000 | [0.0000 | XN ||o.0000 |

Add F'Iatfu:urml | nztrurment | Remove | Presimus | i (=2 | Review || Dane I

17.1 AMPLIFIER GROUP
The Amplifier section displays general information about the installed amplifier. These fields are
discussed in detail below.

EDIT Box: ID (PLATFORM NoO.)

This value is automatically set when a new device is added using either the Add Platform or
Instrument buttons. 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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EpiT Box: MN
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 BOXES: 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
MiniAmp DT3034 will report 65535, 10, -10; all other products will report 4096, 10 and -10.

17.2 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

EpiT Box: SN
The platform serial number

EpiT Box: MN
The platform model number

EDIT BOXES: 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. 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. These
values are automatically filled in from the platform calibration configuration file.

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

17.3 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. 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.
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MiniAmp and Analog Installations (using DT3034)

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

MiniAmp and Analog Installations (using 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 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.
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17.4 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 sixth 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.

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 17.5 — 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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17.5 DIALOG BOX: REVIEW SETTINGS

The Review Settings dialog box is accessed on the instrument setup dialog boxes discussed
elsewhere 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
values for each channel
102,72 10272 0.003
are grouped in columns Fy
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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18.0 DIALOG BoX: AMTI SYSTEM CONFIGURATION

The AMTI System Configuration dialog is used to configure, update, and maintain the interface
between NetForce and one or more AMTI USB digital signal conditioners or digital force platforms. The
signal conditioners supported are the Gen5 and Optima models. The digital force platforms supported
are digital Hall-effect AccuSway/Optimized and AccuGait/Optimized models.

In addition to the main dialog, the USB configuration system supports a number of other dialogs
which help maintain the digital device installation. These dialogs may also be used to configure USB
devices for use with other data collection software such as motion capture systems that are integrated
with AMTI hardware.

The AMTI System Configuration main dialog box is the central control console for configuring
one or more USB devices:.

AMTI System Configuration x|
 Global Settings —Commands

Acquisition Rate I 1000 vI datasets/sec Find Amplifiers
Digital Qutputs I Metric Units vI
Analog Outputs I Fully Conditior vI V Set Platform Order |

ﬂ —Installed Amplifier — Associated Platform
Index Model #  Serial # Configure  Blink Serial # Calibration Order Crientation
1 GEM 5 2035 | | 9874 I 1 I 0.00 deg
2 GEM 5 4041 | | 6394M I 2 I 0.00 deg
I = = | deg
I = = deg
I = = deg
I = = deg
=
Advanced Expart Optima Apply Save Done
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Global Settings

Acquisition Rate I 1000 'I datasets/sec
Digital Qutputs IMet'ic Units VI
Analog Qutputs IFuIIy Conditior vl W

18.1 GLOBAL SETTINGS GROUP

The Global Setting Group controls settings applied to all
connected USB digital devices. These settings are Acquisition
Rate, Digital Output and Analog Output formats.

Acquisition Rate - The Acquisition rate is the collection rate in datasets per second for recording
digital data through the USB port. The table below shows the available selections.

Acquisition Rates

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

Note that Optima and AccuGait and AccuSway Optimized platforms do not support all of the above
rates. Please refer to the appropriate hardware manuals for supported rates.

Output Formats

AMTI force platforms and multi-component force and torque transducers measure the three orthogonal
components of the applied force and the three orthogonal components of the applied torques and/or
moments. The digital USB device collects these six channels of data. The table below defines the
relationship between channel order, and the force, moment and torque components of an applied load.
The respective units are also listed.

Channel | Label | Definition English Units | Metric Units
0 Fx The force component in the platform x direction pounds Newtons

1 Fy The force component in the platform y direction pounds Newtons

2 Fz The force component in the platform z direction pounds Newtons

3 Mx The moment and torque around the platform x axis | in—Ib N-m

4 My The moment and torque around the platformy axis | in—Ib N-m

5 Mz The moment and torque around the platform z axis | in—1Ib N-m

AMTI digital devices provides multiple output formats. There are three digital output formats and two

analog. The output format determines the level of signal conditioning that will be applied. The table

below defines the relationship between output format selections and the associated signal conditioning.
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Digital Outputs Output Format Signal Conditioning Port
English Units Full Conditioning uUSB
Metric Units Full Conditioning uUSB
Bits Diagnostic USB

Analog Outputs Volts Full Conditioning Analog
Volts MSA 6 compatible Analog

Digital Outputs — There are three selections for the USB digital output units. The choices are metric,
English or bits. If the units are English or metric the data is fully conditioned. If bits are selected the data

is not conditioned.

Analog Outputs — The analog output full scale range is £5 volts. The two conditioning selections are
Fully Conditioned and MSA 6 Compatible. Fully conditioned is the recommended choice, with all signal
conditioning features enabled. The MSA 6 Compatible choice was developed for people familiar with
the AMTI MSA 6 amplifier and who wish to use the digital device in the same way. When running in
MSA 6 Compatible mode the analog output range is #5 volts with possible gain amplifications of 500,
1000, 2000, and 4000. All of the signal conditioning features of the digital device will be applied except
for crosstalk corrections. Note: analog output is not supported on AccuSway or AccuGait Optimized
digital platforms.

Commands
Find Amplif
18.1.2 COMMANDS GROUP ind Amplifiers |
The Commands Group consists of commands applied to all connected USB Set Platform 0rder|

devices. The commands are Find Amplifiers, and Set Platform Order.

Find Amplifiers — By clicking on the button Find Amplifiers, the software will detect all USB digital
devices connected to the computer, and display a list in the Installed Amplifier group of the dialog box.
This is also done automatically when the program is started.

Set Platform Order — By clicking on the button Set Platform Order, the order of the connected
transducers can be set for digital data collection. A single dataset sample consists of 6 channels of force,
torque and moment data, if there are multiple platforms the datasets will be concatenated together.
The question is which platforms data should be presented first in each dataset. By setting and saving
the platform order that problem is resolved.

Page 77 of 113



NETFORCE USER MANUAL VAMTI

ORCE AND MOTION

There are two ways to set the platform order once the Set Platform Order button has been clicked:

a) After Set Platform Order is clicked, each button in the Order column of the Associated
Platform Group will be labeled Push. Click on the buttons in the desired sequence to set the
platform order. As the buttons are pressed they will display their sequence numbers. If there
are more than six digital devices, use the scroll bar on the left side of the Installed Amplifier
section to access them.

b) After Set Platform Order is clicked, walk on the platforms in the order of the desired
sequence, and the software will register the order automatically.

18.1.3 INSTALLED AMPLIFIERS GROUP

The Installed Amplifiers Group describes and gives access to the configuration settings of each USB
device connected to the computer.

il —Installed Amplifier

Index — The Index number of the device as it is stored in

o . Index Model # Serial # Configure  Blink
the setup program. This is set with Set Platform Order.

i GEMS 2035
Model # — The model name of the device. 2 GEMS 4041

Serial # — The serial number of the device.

Configure - Clicking the Configure button opens up the
Amplifier Configuration dialog box which is used to
configure that particular device.

JUEE R
J(EE R

Blink - The Blink button is for identification of the

particular device. Clicking the button will make the respective device front LED flash 10 times.

Note: blinking is not supported on AccuSway or AccuGait Optimized digital platforms.

If there are more than six digital devices attached to the computer the scroll bar on the left side of the
Installed Amplifier section may be used to display their identifying information.
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18.1.4 ASSOCIATED PLATFORM GROUP

The Associated Platform Group describes and gives access to the calibration settings of each platform

connected to the associated USB device.

Serial # — The serial number of the platform.

Calibration - Click on the Calibration button to open
the Platform Calibration dialog box. The Platform
Calibration dialog box is for configuring the device to
work with the connected platform. If the attached
platform is an AMTI smart platform this task is
accomplished automatically by simply powering up
the Gen5 or Optima signal conditioner with the
platform connected. If the platform is not an AMTI
smart platform the user must enter this dialog box,
load the platform calibration file which was shipped
with the platform and download the file. Digital
Accusway/Accugait Optimized platforms come pre-
configured and require no action.

— Associated Platform

Serial # Calibration Order Crientation
SE74M i | g.00 | deg
&3040 z g.00 | deg

deg

deg

deg

T

deg

Order - Each button below the Order label displays the current data collection sequence of the

connected platform.
Commands Group of this dialog box (18.1.2).

For more information see the Set Platform Order command description in the

Orientation — Because of physical space limitations it may be desirable to change the orientation of

the platform’s X and Y axes. For that purpose, you may enter a rotation angle in degrees (0 -360) to

rotate the X and Y axis around the Z axis. This feature is not compatible with the MSA 6 compatible

analog output mode or the digital raw bit diagnostic output. It will work will all other digital and analog

output selections.

Example: Standard orientation

[e] Fy [e]

FX«—l

Fz
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18.1.5 DIALOG BOX FOOTER

Advanced Export Apply Save | Done I

Advanced - Clicking on the button Advanced displays the Genlock dialog box. The Genlock feature
applies to digital outputs as described below.

[Genlock x
Genlock Dialog Box - Genlock (generator locking) is a common -
technique that uses a specific reference signal to synchronize the data ] s
with an external video source. When Genlock On is checked the digital =
devices will collect a single dataset on either the rising or falling edge of
a control signal input into the Genlock port in the back of the Gen 5 or Done |

Optima signal conditioner, or a control toggle applied to the port of an
AccuSway or AccuGait Optimized digital platform.

Export - Click on the button Export to save the settings of all connected devices to a single text file. The
parameters included are: date, analog output range, signal conditioner model name and serial number,
platform model name and serial number, selected digital output units, platform capacities, the amplifier
electrical maximums and minimums represented as engineering units, the currently selected gain and
excitation settings, the analog sensitivities required for MSA 6 compatible mode, and the analog
conversion factor required for fully conditioned mode.

Apply - Clicking on the Apply button will temporarily apply all of the configuration changes you
have made in this dialog box. When the power is cycled the attached device(s) will revert to

the last saved settings.

Save - Clicking on the Save button will save any configuration changes you have made in non-
volatile memory of the attached device(s). Changes to the configuration will be saved directly
to the devices and configuration changes such as platform order will be save to a configuration

file on the PC. The saved settings will be reloaded upon startup.

Done - Exit the dialog.
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18.2 DIALOG BoX: PLATFORM CALIBRATION

The Platform Calibration dialog box displays all of the calibration information of the platform connected
to the associated Gen5 or Optima signal conditioner. The signal conditioner uses the platform
calibration data in order to process the platform data. Each signal conditioner stores the associated
platform calibration information in non-volatile memory. If the platform is an AMTI smart platform the
correct platform calibration settings are automatically loaded when the signal conditioner is powered
on. If the associated platform is not an AMTI smart platform the platform calibration information must
be downloaded or entered using this dialog box.

Platform Calibration SN: 9874M x|

FAMTI

— Platform Information

Date: |09f05f15 X Offset: I -0.0130 jn. X Extension: ID-DDDD in. Length: I 20.00  jn.
Serial:l 9874M ¥ Offset: I 0.0000 in. ¥ Extension: I 0.0000 jn. Width: I 18.25  jn.
Model:l ORG-7-2000 Z Offset: I -1.6370 in.  Z Extension: IU-DDDD in.

— Platform Capacity

Fx Fy Fz M My Mz
b b Ib in-1b in-1b in-1b
1000.00 1000.00 2000.00 20000.00 20000,00 10000.00

— Inverted Sensitivity Matrix B(i,j)

Input to Channel i (Ib, in-Ib is B{i,j}) times the electrical output j

Vix vy Vfz Vmx Vmy Vmz
Fx ID.648? Iu.uu4u I-D.DD44 In.uuls ID.DDI? Iu.uulg
Fy I-n.uucu ID.6486 Iu.uu47 In.uuuz |0.0013 I-D.Dnls
Fz In.nn35 I-u.nn34 |2.59?3 In.uu31 Iu.unlz ID.DDl?
M I-n.uszn I-u.nnus |0.0135 |11.26?3 I-n.uq?s Iu.uun5
My I-U.DDlﬁ I-U.D}'3?’ Iu.uzz? I-D.USSZ |11.2810 |u.0344
Mz ID.DDll |D.nn33 I-D.DDlS |n.012? |-n.uu53 |5.0589

— Bridge Resistance

Fx Fy Fz M3 My Mz

I 700.00 I 700.00 I 350.00 I 700.00 700.00 I 700.00 Ohms

Lock I Load File | Bridge | Apply | OK
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18.2.1 PLATFORM INFORMATION GROUP

— Platform Information

Date: IUSfU5f15
Serial: I 9874M

Model: | OR6-7-2000

Date - The date of the platform calibration
Serial - The serial number of the platform
Model - The model number of the platform

X Offset: I'D-Dl3ﬂ in.
¥ Offset: IU-UUUU in.
Z Offset: |-1-63?U in.

¥ Bxtension: I 0.0000  jp,
¥ Extension: I 0.0000  jn,
Z Extension: IE'-E”:IDEI in.

Length: |2U-DD in.
Width: |18-25 in.

X Offset / Y Offset / Z Offset — Each offset is the difference in distance between the geometrical
center of the platform and the electrical center of the platform along the associated axis. These values
are calculated in the platform calibration and can be used to determine precise centers of pressure

X Extension / Y Extension / Z Extension — The extension values can be used to add to the offsets
in the case where the platform is used with additional materials or fixtures attached to it in the
associated dimension. These values are always set to zero by default

Length—  The platform length

Width - The platform width

Platform Capacdity

Fx Fy Fz M My Mz
e ] [s} in4b in-b in4b
1000,00 I 1000,00 I 2000,00 20000,00 20000,00 10000,00

Platform Capacity - The Platform Capacity values are the platform’s maximum mechanical loads and

torques that can be safely applied in the specified directions. The platform capacities will always be

present if the platform is an AMTI smart platform. If they are not present you may enter them

manually. They are informational only and not used for calculations.
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— Inverted Sensitivity Matrix B(i,j)
Input to Channel i (lb, in-1b is B(i,j}) times the electrical cutput j
Vix iy Vfz Vmx Vmy Vmz
Ex ID.648? In.un4n |-n.nn44 ID.DDIS IIZI.IZIIZIl}' ID.DDIQ
Fy |-n.nn41 ID.6486 |n.nn4? |n.nnnz IIZI.IZIIZ|13 I-D.DDlﬁ
Ez |n.nu35 I-n.nnz4 |2.59?3 |n.nn31 IIZI.IZIIZ|12 IIZI.IZIIZIl}'
Max |-n.nszu I-n.nnns |n.0135 |11.2673 |-n.n4?s IIZI.IZIIZIIZIS
My I-IZI.IZIIZIlE I-n.n?3? |n.n22? I-IZI.IZ|582 |11.281D |n.n344
Mz |n.0011 In.un33 I-IZI.IZIIZ|15 |n.012? |-n.0053 |5.n589

Inverted Sensitivity Matrix — The calibration of a force platform involves determining the sensitivity
of each channel to all applied load components. For the AMTI calibration process, the platform is bolted
to a precision calibration stand. Loads are then applied at various points in the three coordinate
directions while the outputs from all six channels are recorded. The result is a six by six matrix used to
convert voltage outputs of the six channels into measurement of the force and moments applied to the
plate. The calibration matrix is used to correct crosstalk.

Bridge Resistance

Fx Fy Fz Ml Iy Mz

700.00 700.00 350.00 700.00 700.00 700.00 Ohms

Bridge Resistance — The Wheatstone bridge is a configuration of strain gages used in measurement
transducers. They are at the heart of every strain gage force plate. The bridge resistance of the
Wheatstone bridge is measured in ohms. Each channel of an AMTI force plate has a specific bridge
resistance common to its model type. If the bridge resistance is not present you may load it by clicking
on the Bridge button and selecting the model type.
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18.2.2 DIALOG BOX FOOTER

Lodk Load File | Bridge Apply 0K

Lock/Unlock - Click on Lock/Unlock button to unlock the dialog box for editing

Load File - Click on the button Load File to load the calibration file that accompanied the platform. The
filename will usually consist of the platform serial number followed the '.plt' extension

Bridge - This button opens up the Bridge Resistance X

dialog box. You can now select the corresponding If you have not entered the bridge resistances of your

platform or transducer model series connected to the platform select the model series and click OK.

Gen 5 and then click OK. The values in the Bridge
Resistance group will be automatically updated

oK I Cancel

Apply - Clicking on the Apply button will temporarily apply all of the configuration changes you have
made in this dialog box

0 If you would like to apply the changes permanently you must press the Save button on the

main dialog box in addition to clicking the Apply button here

OK - Clicking the Ok button returns you to the AMTI System Configuration dialog box
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18.3 AMPLIFIER CONFIGURATION DIALOG Box

Use the Amplifier Configuration dialog box to configure the selected Gen 5 or Optima signal conditioner.
The Configuration Information group shown in the top half of the window displays the signal conditioner
measurement limits for the current configuration. The Current Configuration group located in the
bottom half of the dialog box allows the user to modify the configuration settings. The user may modify
the configuration and view the effect on measurement limits by pressing the Apply button located at the
bottom of the dialog box.

This dialog box display is organized in columns, each representing one of the six data channels. When
units are displayed they are represented in the measurement units selected in the Global Settings group
of the AMTI System Configuration dialog box.

Amplifier Configuration SN: 0102 o ] |

FAMTI
—Canfiguration Information — .
Fx Fy Fz Mx My Mz
M M N N-mi M- M-m
Platform Capacity | 222411 | 2724.11 | 4445, 72 |1U4438.BU | 69920.89 | 52219.40
Amplifier Range | 745,67 | 748,28 | 2929,99 | 347,28 | 274.37 | 159.76  Max
| -745.67 | 748,28 |-2929.99 | -347.28 | -274.37 | -158,76  Min
Analog Outputs | 714,29 | 714,29 | 2857.14 | 384,62 ‘ 294,12 | 178.57  Max
| 714,29 | 714.29 |—255?.14 | -384.62 ‘ 294,12 | -178.57  Min
—Current Configuration
Optimization: W Force Platform [ Single Load Cell Cable length: I 30.00 Feet
Fx Fy Fz Mx My Mz
TEEr | 10.0 j| 10.0 j| 10.0 j| 10.0 j| 10.0 j| 10.0 | volts
Gain | 1000 j| 1000 j| 1000 j| 1000 j| 1000 j| 1000 |
Zero Setpaint I':' jIU jl':' jl':' jIU jIU j Percent
mv M my M mv, M m¥ f{M-m) ¥ f{M-m) m¥ f{M-m)
Analog Sensitivities | 7.0000 | 7.0000 | 1.7500 | 1018.3641 (13317069 |2193.3997 Conditioned

Calibration | Apply all | Apply | QK I
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18.3.1 CONFIGURATION INFORMATION GROUP
The Configuration Information group displays the signal conditioner measurement limits for the current
configuration.

— Configuration Information
Fx Fy Fz MWx My Mz
M M M M-m M-m M-m
Platform Capacity | 444822 | 4448, 22 | 8896.44 | 2259.70 | 2259.70 | 1129.85
Amplifier Range | 1424,33 | 1433.18 | 5762.64 | ©£35.03 | 639,93 | 235.83 Maix
| -1424.33 | -1433.18 | -5752.64 | -635.03 | 539,93 | -285.83 Min
Analog Outputs | 2234.59 | 2230.62 | 2226.94 | 5o.48 | 5o.84 | 56.61 Maix
| -2234.59 | -2230.62 | -2276.94 | -56.43 | -56.84 | -56.61 Min

Platform Capacity - The Platform Capacity values are the platform’s maximum mechanical loads and
torques that can be safely applied in the specified directions. The platform capacities will only be
present if the platform is an AMTI smart platform or if data have been entered in the Platform
Calibration dialog.

Amplifier Range - The Amplifier Range is the full-scale output range available for all digital and analog
output under the current configuration. Maximum and minimum values are displayed for each channel.

These values are functions of the signal conditioner electrical output range and the selected channel
excitations, gains, and setpoints. The range will update automatically if the settings are changed in the
Current Configuration group of the dialog box and the Apply button is pressed.

Analog Outputs — The values listed in Analog outputs depend on output mode. If the analog output
mode is set to MSA 6 compatible the Analog Outputs will not be visible. The output range will be
identical to the Amplifier Range.

For Fully Conditioned analog outputs the ranges are determined by the Analog Senstivities values. The
Analog Senstivities set the output millivolts per unit of mechanical load for each channel. Although the
Analog Outputs range can exceed the Amplifier Range the analog outputs themselves will not. The
Analog Sensitivities are entered in the Current Configuration Group.
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18.3.2 CURRENT CONFIGURATION GROUP

Selections within the Current Configuration group allow for optimal configuration of the signal
conditioner for the expected application. After making changes pressing the Apply button will both
apply the settings and update the measurement limit information displayed in the Configuration
Information group.

—Current Configuration
Optimization: W Force Platform [~ Single Load Cell Cable length: I 12,42 Feet

Fx Fy Fz Mx My Mz
Exabation | 10.0 j| 10.0 j| 10.0 j| 10.0 j| 10.0 j| 10.0 | volts
Gain [1000  =|fwo0  wffwo0  rfwoo  =ff1000  +lfiw00 =]
Zero Setpoint I':' jl':' jl':' jl':' jl':' jl':' j Percent
/M M M 'V f{(N-m) m/{N-m]) ' f{M-m})
Analog Scale Factor | 44 7736 | 44,3523 | 44 4257 | 1.1300 | 1.1229 | 1.1274 Canditionad

Optimization — The signal conditioner should be optimized to work with the type of transducer
attached to it:

Force Platform: If the transducer you are using is an OR or BP series force plate, select Force Platform
Single Load Cell: If the transducer is not an OR or BP series Force Plate, select Single Load Cell

Cable Length - The cable length edit box is used to enter the length of the cable attached to the
transducer in feet (one foot = 30.48 cm). The cable length is used to correct the excitation voltage drop
due to line loss; this is a function of the bridge resistance and the excitation voltage.

Excitation — The Excitation selections corresponds to the voltage excitation sent to the strain gage
bridges to measure force. Available choices are 2.5, 5, or 10 volts. There are two things to consider
when selecting the excitation voltage: first, a higher excitation voltage provides a better signal to noise
ratio. Second, a higher excitation voltage may exacerbate thermal drift. Typically, at room temperature
10 volts excitation is the best choice.

A few AMTI transducers use a single aggregate excitation voltage for all channels. This is
usually done for very small transducers where space is a limitation. If this is the case select the
same excitation voltage for all channels. If you have such a transducer it will indicated in the
manual.
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Gain — The Gain selections set the internal amplifier gain. Four gains are available: 500, 1000, 2000,
and 4000. When selecting a gain the most important consideration is the bit resolution of the
measurement range. The higher gain will always correspond with a better bit resolution, therefore
always choose the largest gain which, when applied still encompasses the application measurement
range.

Zero Setpoint - The Zero Setpoint allows the user to offset the measurement range of the signal
conditioner to better adapt to the test being conducted. The zero set point offsets are expressed as
percents of the full scale measurement range.

The tables below illustrate the effects of three different zero set point settings for a single channel of a
signal conditioner configured for a £1000 Newton measurement range. The first table is referring to the
digital outputs and the second table is referring to the analog outputs.

Digital Output in Newtons

Zero Setpoint % 0 75 -75
Maximum amplifier range | 1000 250 1750
Zero load output 0 0 0
Minimum amplifier range | -1000 -1750 -250

Analog Output in Volts

Zero Setpoint % 0 75 -75
Maximum amplifier range | 5.0 5.0 5.0
Zero load output 0.0 3.75 -3.75
Minimum amplifier range | -5.0 -5.0 -5.0

Consider offsetting the measurement range when by doing so, you can apply a greater gain setting than
otherwise. This will achieve greater system resolution.

Analog Scale Factor — The Analog Scale Factors are used to define the analog output in millivolts per
unit of load for each channel. The table below identifies the units used to express analog sensitivity for
each channel.

Analog Sensitivity Unit Table
Units Forces (Fx, Fy, Fz) Moments (Mx, My, Mz)
English millivolts/pound millivolts/inch-pound ‘
Metric millivolts/Newton millivolts/Newton-meter |

If the analog output mode is set to MSA 6 Compatible the Analog Sensitivities will not be available. The
analog output range will be identical to the Amplifier Range.

Page 88 of 113




FAMTI

FORCE AND MOTION

NEeTFORCE USER MIANUAL

Calibration | Analog Adjust Apply Al Apply | QK I

18.3.3 DIALOG BOX FOOTER
Calibration - Clicking on the calibration button will open the Gen 5 Calibration dialog. The Gen 5 is
factory calibrated. This dialog box will allow you to view the calibration tables.

Analog Adjust - Clicking on the Analog Adjust button will change all of the Analog Scale Factors so that
the Analog Output range for each channel matches the Amplifier Range for the same channel. To save
these values, press Apply after the screen updates with new Analog Scale Factor values.

Apply - Clicking on the Apply button will temporarily apply all of the configuration changes you have
made in this dialog box. When the Gen 5 is rebooted, the device will default to its last saved settings.
Additionally, the Configuration Information group output ranges are updated on the dialog box display
to reflect the configuration changes.

If you would like to make the configuration changes permanent you must press the Save
button in the main dialog box in addition to clicking the Apply, or Apply All buttons here.

Apply All - Clicking on the Apply All button will temporarily apply, to all connected Gen 5’s, all of the
configuration changes you have made in this dialog box. This feature is only recommended if you want
all of the platforms to have the same configuration settings.

OK - Clicking the Ok button returns you to the AMTI System Configuration dialog box.
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18.4 CONFIGURING THE GEN 5/0PTIMA FOR OPTIMAL MECHANICAL RANGE

For best results the Gen 5/0ptima signal conditioner should be setup to achieve both the highest
possible signal to noise ratio and maximum system resolution. This is accomplished by independently
configuring each channel. The three adjustable configuration settings that affect the measurement
range are excitation voltage, amplifier gain, and zero set point.

To achieve the best signal to noise ratio you want the Gen 5 to output the largest possible excitation
voltage. This will normally be 10 volts; except for the most thermally variable conditions. Under those
conditions a lower excitation might be required to minimize thermal drift.

To achieve the best system resolution, apply the largest gain setting available where the Gen 5
measurement range is greater than the expected application range. By strategically utilizing the Gen 5
Zero Setpoint feature to offset the Gen 5 measurement range, a higher gain than normal can
occasionally be accomplished.

M M M M-m M-m M-m
Amplifier F‘.ange| 745.67 | 748.28 | 2929.99 | 347.28 | 27,37 | 158.75 Max
| -745.67 | -743.28 |—2929.99 | -347.28 | -274,37 | -159.76  Min

Fx Fy Fz Mx My Mz

Excitation | 10.0 j| 10.0 j| 10.0 j| 10.0 j| 10.0 j| 0.0  *| volts
Gain [1000  r|[1000 =ffw00  =|fwo0  rlfi00 rfli00 7]
Zero Setpoint IU jl':' jl':' jl':' jl':' jl':' j Percent

Appl?l

The figure above shows the portion of the Amplifier Configuration dialog box of the Gen 5 Setup
software used for configuring measurement range. Each channel Amplifier Range is a function of the
excitation, gain, and zero set point selection displayed in the combo boxes below it. To modify the
amplifier ranges simply choose your selections and then press Apply. Pressing Apply will download the
new setting to the signal conditioner and update the Amplifier Range on the display.

To optimally configure a signal conditioner, start with an initial excitation setting of 10, a gain of 500,
and a zero set point of 0. If the amplifier range is greater than the expected applied load range increase
the gain to next level and continue to do so until you discover the largest gain you can apply and still
encompass the expected applied load range for that channel.
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18.5 DIALOG BOX : AMPLIFIER CALIBRATION

The AMTI signal conditioner is precision calibrated at the factory. The Amplifier Calibration dialog box
displays all of the calibration parameters of the selected Gen 5/0Optima. The settings displayed here
should not be modified and require a password to access. The calibration tables are presented in 6
columns, each column is representing one of the 6 data channels: Fx, Fy, Fz, Mx, My, Mz.

Amplifier Calibration Sh: 0102 x|
—Amplifier Calibration Tables — :
Calibration Date Model# Serial# Firmware# AD Res
| 12/22/2010 IGEN 5 |n1|32 |c1.n.n-51.n.n | 3.0228
—Gain Calibration
Fx Fy Fz Mx My Mz
500 |1.nm? |n.9999 |1.nn15 |u.99?9 |u.9959 |1.nnus
1000 |2.nnzs |1.9996 |2.nn11 |1.9943 |1.9898 |1.9994
2000 |3.9925 |3.9841 |3.9894 |3.9?5u |3.96?4 |3.98?6
4000 |?.9555 |?.933? |?.9?4e |?.922? |?.9219 |?.9453
—Exdtation Calibration
Fx Fy Fz Mx My Mz
2.5 |2.5254 |2.5191 |2.51?5 |2.5125 |2.51?5 |2.5159 Volts
5 | 5.0148 | 50056 | 5.0112 |4.9954 | 5. 0066 |n.nnnu Volts
10 |9.9944 IEI.EIB:M |9.9902 IEI.EIEBB |9.9803 IEI.EI?G? Volts
— Analog Output Calibration
Fx Fy Fz Mx My Mz
B | -2,4980 | -2,4989 | -2,4925 | -2,4949 | -2.4935 | -2.4998
Offeats | 15.0000 | 3.2000 | 8.0000 | 12,5000 | 13.5000 | 13.8000

Lock | Open File | Apply |
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18.5.1 AMPLIFIER CALIBRATION TABLES GROUP

Calibration Date Madel= Serials Firmware s AD Res
[11;13{211&9 [:5'.5 [:z'.::.'.-:.':::: [:c: 19/10 [3.&223

Calibration Date - The date the amplifier was calibrated

Model # — The model number of the amplifier

Serial # — The serial number of the amplifier

Firmware ID# - The firmware version number of the embedded software in the amplifier

AD Res — The calibrated reference voltage used by the amplifier analog to digital converter

—Gain Calibration

Fx Fy Fz Max My Mz

500 | 1,0017 |n.9999 | 1,0015 ||:|.99?9 |n.9959 | 1,0008
1000 |2.|:u:|25 | 1,9996 |z.|:uj11 | 1,9943 | 1,9898 | 1,9994
2000 |3.9925 |3.9841 |3.9894 |3.9?5EI |3.96?4 |3.98?E
4000 |?.9565 |:r'.93a:r' |:r'.9:r'49 |?.922? |?.9219 |?.9453

Gain Calibration — AMTI signal conditioners support nominal gains of 500, 1000, 2000, and 4000 for
each channel. This table displays the calibrated correction factors for each gain selection. Note that the

values are proportional to the nominal gain.

—Excitation Calibration

Fx Fy Fz Mx My Mz
2,5|2.5254 |2.5191 |2.51?5 |2.5115 |2.51?5 |z.5159 Volts
5 | 5.0143 | 5. 0056 | 5.0112 |4.9954 | 5. 0066 ||:|.|:n:n:n:| Volts

1u|9-'3944 |9.9814 |9.9902 IEI.EIEBB |9.98|:|3 IEI.EII-"G? Volts

Excitation Calibration — AMTI signal conditioners output 6 channels of excitation voltage to the

platform strain gage bridges to measure force. The nominal excitation voltage selections are 2.5, 5.0,

and 10.0 volts. This table displays the precise calibrated values for each excitation selection.
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— Analog Output Calibration
Fx Fy Fz Mx My Mz
[ | -2.4930 | -2.4989 | -2.45325 | -2.4349 | -2.4936 | -2.4998
Offsets | 15,0000 |3.2u|:u:| |s.|:u:u:u:| | 12,5000 | 13,9000 | 13,8000

Analog Output Calibration — To supply analog outputs, the signal conditioner uses a digital to analog
converter (DAC). Each channel of the DAC requires both a gain and offset correction.

Gains — The DAC gain factors for each channel
Offset — The DAC offset corrections for each channel

18.5.2 DIALOG BoX FOOTER

Lock | Cpen File Apply |

Lock/Unlock — If you press the Lock/Unlock button to unlock this screen for editing, a dialog box will
appear asking a password. To obtain a password AMTI must be contacted. AMTI strongly recommends
that the factory calibrated settings never be modified.

Open File — Click the Open File button to load a signal conditioner calibration file. The calibration file
name will consist of the serial number and the file extension .amp.

Apply - Clicking on the Apply button will temporarily apply all of the configuration changes you have
made in this dialog box to the signal conditioner.

If you would like to apply the changes permanently you must press the Save button on the
main dialog box in addition to clicking the Apply button here.

OK - Clicking the Ok button returns you to the Amplifier Configuration dialog box.
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18.6 THE AMTI SysTEm CONFIGURATION FILE

The AMTI digital signal conditioner s setup software maintains a configuration file containing its last

saved settings. The file is called AMTIUSBSetup.cfg and is located n the C:\AMTI\CFG folder. Whenever

the NetForce software is started it reads this configuration file and restores the configuration. The

stored parameters are listed in the table below.

Global Settings

Description , Range, or possible values

Configuration file version number

101 (current version)

Signal conditioner count

0-16 (range of possible values)

Acquisition Rate

10-2000 (range of possible values)

Run mode 0-4 (range of possible values)
Genlock state 0-2 (range of possible values)
For each connected signal conditioner Always saved in data collection order
Signal conditioner serial number Text string

Signal conditioner model name Text string

Platform serial number Text string

Platform model name Text string

The meaning of the possible run modes settings in the configuration file are listed in the table below.

Run Mode | Digital Outputs | Analog Output

0 Metric MSA 6 compatible
1 Metric Fully conditioned

2 English MSA 6 compatible
3 English Fully Conditioned

4 Bits MSA 6 compatible

The meaning of the possible Genlock states, from the configuration file, is listed in the table below.

State | Description
0 Genlock off
1 collect datasets on rising edge
2 collect datasets on falling edge
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19.0 DIALOG BOX: DIAGNOSTICS

The Diagnostics dialog box is available from the Setup selection on the main menu by selecting
the System Diagnostics option. System Diagnostics runs a series of tests to evaluate your computer’s
CPU and graphics performance so that AMTI’s technical support personnel may compare it with a
benchmark computer’s performance. System Diagnostics also enumerates the various settings and
options which you have chosen to run your tests. It provides details about the operating system and
hardware on which you have installed AMTI NetForce. Note also that we provide the means to save the
System Diagnostics output as a text file which can be conveniently inserted in an E-mail request for
technical support.

CONTROL: TEST WINDOW Diagnostis | 99999 T

At the tOp of the Save Hesultsl Cancel
Diagnostics dialog box is a

A TI-MetForce Diagnostics output

test window in which the
Tuesday, Movember 09, 2010

Platform: ‘indows Yista
0 UtpUt Of a counter Additional: Service Pack 2
Current Directory: cz\Project &M TINFWNetForce W AMTIBio et
Proceszor Mig: Inte
Memn available: 2147352 KBytes

appears. This window is

used to test the graphics Cunent Diive: &

pe rformance of the Acquisitiontype: DSA Ethemet
TCP/IP Address:

syste m when the = WARNING: Your computers TCPAP Address must be set to 192.168.0.150 for Ethemet data acquisition. **
System performance: 0.9414 geconds

DingOS tics b utton is Benchmark/Performance: 353.9 percent

Thiz computer iz very fast when compared to the 450 MHz benchmark system.

pressed.

Platform Ma: 1 installed.
Platform Serial Mo.: m3374.1

=
1| | »

In the center of
the screen is an edit box in which the results will be displayed after the Diagnostics tests have been
completed.

BUTTON: DIAGNOSTICS
The button runs the tests.

BUTTON: SAVE RESULTS

This button saves the results of the tests to a text file which may be inserted in an e-mail
request for technical support. This will help us identify your computer system and evaluate the
selections and options that you have chosen to run your tests.
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20.0 DIALOG BoOX: FILE MANAGEMENT OPTIONS

The File Management Options dialog box contains a number of settings and controls which affect the
way data files are saved and exported. It is also used to set various parameters that control linking to
external programs such as AMTI’s BioAnalysis program. This dialog box is available from the Export and
File Options selection under Setup in the main menu.

File Management Options X|

— File Save Mode
" Save BSF datafile * Save BSF and text export filles

— File Mame Options — Text File Optionz

[ v ALt b I
File Marme tMode v Auto [ Manua Porcent of Buffer Ii_l o
File M arne Prefix ITriaI

W tddheader [ &ppend Maode
File Seed No. |DDD1 7

— Analyzis Link

Prograrm Fitnd | IE:"«.&MTINetFnrce'\BiD.-'-‘-.nal_l.lsis.e:-:eI

Analysis Type: v Gait [T Balance [~ Power m

[T Choose analysis link interactively.
Cancel

The dialog box is organized into four groups: File Save Mode, File Name Options, Text File
Options, and Analysis Link. These four groups and their controls are discussed below.

20.1 FiLE SAVE MODE

The File Save Mode section selects the actions invoked by the Save button in the Test Sequence
box of the main dialog. By default, pressing Save will create both a binary file (.bsf) and a text output
file (.txt) for the data that has been collected. If the text file is not necessary for your application,
choose Save BSF Data File in this section. Note that this was the default in earlier versions of Net Force.
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20.2 FiLe NAME OPTIONS
The File Name Options group determine how data output files will be named. Note that both
BSF and export text files use the same naming convention.

CHECK Box: FILE NAME MODE (AUTO OR MANUAL)

The File Name Mode check boxes, Auto and Manual, determine whether files will be
automatically named by NetForce when a file is saved, or whether a dialog box will be presented
allowing the user to manually enter a file name each time a file is saved. Saving automatically can save
time when a series of tests are being run. To save automatically, choose the Auto mode and use the File
Name Prefix and File Seed No. fields described below.

EDIT BoX: FILE NAME PREFIX

The File Name Prefix edit box establishes a prefix which will be used for all output file names.
The prefix will appear in each automatically generated file name, followed by a number. Note that
earlier versions of Net Force allowed for differing names and numbers for text and binary files.

EDIT BoX: FILE SEED No.

The File Seed No. edit box establishes a seed number which will be incremented each time a file
is saved. Asan example if the File Name Prefix above is set to AMTIDATA and the File Seed No. is set to
1, and the Auto check box is checked, then the next binary data file will be named AMTIDATA001.bsf. A
subsequent data file would be AMTIDATAQ02.bsf, and so on.

20.3 TexT FILE OPTIONS
These options allow the user to customize the storing of text data. These options do not affect
BSF output, since that data is specified for use by AMTI's BioAnalysis program.

EDIT BOX: PERCENT OF BUFFER

The Percent of Buffer setting determines what percent of the current data buffer will be
appended to a text data file. For most gait and balance applications this value should be set to 100
percent, which is the default.

CHECk Box: ADD HEADER

Checking the Add Header mode check box will put text fields at the top of the text file which
define the meaning of the fields below. This can be useful if the text file is read into a spreadsheet so
that the reader can tell which data correspond to which channels of a specific device.
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CHECk Box: APPEND MODE

The Append Mode check box determines whether exported data will be appended to a single
ongoing file, or whether a new file will be created each time the data is saved using the File Export
function. The Append Mode is likely to find application outside of the conventional gait and balance
testing scenarios.

20.4 ANALYSIS LINK GROUP

The Analysis Link section is used to establish the linking between the BioAnalysis program (or
other user program) and NetForce. This section includes a Find button and an edit window in which the
full path to the BioAnalysis program must be specified. This information is used by the Analyze button in
the Test Sequence box of the main dialog to execute the BioAnalysis program.

BUTTON: FIND

If you know the location of the BioAnalysis.exe program, then simply type the full path of the
executable file name into this edit box. If you are not sure of the location, use the Find button to locate
the BioAnalysis.exe program. Once the find dialog has located the BioAnalysis program it will
automatically insert the proper information in the link fields for you.

CHECKk BoXx: ANALYSIS TYPE
The Analysis Type check box specifies whether you are conducting a Gait, Balance, or
Power Trial. See the BioAnalysis documentation for details on this parameter.

20.5 DiALOG Box CONTROLS

BuTtTON: OK
The OK button exits the File Management Options dialog and saves the settings as defaults.

BuTtTON: CANCEL
The Cancel button exits the File Management Options dialog without taking further action.
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20.6 DIALOG Box: FIND EXTERNAL PROGRAM

The Find External Program dialog box is accessed by pressing the Find button in the Analysis
Link group of the File Management dialog, and is used to provide a link to AMTI BioAnalysis software.

Find External Program x|

— Link to File

¥ BioSoft

IBiD.-'i'-.naI_l,lsis.e:-:e

IE:"-.fl'-.MTINetFDrce'xBiD.ﬁ.rialysis.e:-:e

II:: Wik TIMetForcehBindnalysiz. exe j

Search | Cancel | k. I

The controls in the Find External Program dialog box are:

BUTTON: SEARCH

The search button opens a standard Windows dialog box helps navigate to the directory
containing the external program. The search procedure traverses every sub-directory from the chosen
root. This process can take considerable time on slower computer equipment so please be patient.

Once the search has been completed successfully, the full path name will be displayed in the
combo box below the File Name edit box.

ButTton: OK
The OK button will copy the full path name into File Management Options dialog box and will
make appropriate additional linking settings.

BUTTON: CANCEL
The Cancel button exits without further action.
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21.0 DIALOG BOX: SUBJECT DATABASE UTILITIES

The Subject Database Utilities dialog box is accessed by selecting Subject Database in the Utilities option
on the Main Menu and allows the user to export the subject and test information to text files that can
be viewed and edited in either a spread sheet or document editor. The Subject Database Utilities
function uses the database in the current folder as selected with the Folder button in the main dialog.
The output text files will also be written into that folder.

There are two check boxes labeled x|
Single Subject and All Subjects. The _
Single Subject check box enables B e e kK, |

exporting of only the currently

selected subject as selected with the I Single Sublect I Al Subiects

Subject button in the main dialog Subiect Info |
box where as the All Subjects
Test Info |

selection will enable scanning and
outputting of the entire patient data

Abart |

base.

BUTTON: SUBJECT INFO
The Subject Info button creates a text file with line items for each subject. The text file name is
Subjectinfo.txt. This file will be overwritten each time the Subject Info button is pushed.

BUTTON: TEST INFO

The Test Info button creates a text file with line items for each subject. The text file name is
TestInfo.txt. This file will be overwritten each time the Test Info button is pushed. Note that both of the
output files are unformatted comma delimited text files. These files can be read by most spread sheet
programs.

BUTTON: ABORT
The Abort button terminates the process immediately.

DEFAULT BUTTON: OK
The OK button closes the dialog box and exits without further action.
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APPENDIX A — SAMPLE ANALYSIS INTERFACE

The Analyze button in the Test Sequence box of the main dialog executes any user program which has
been set up by the user in the File Management Options dialog box (see section 20.0). To set up such a
program, chose Setup from the main menu and then Export and File Options from the pull down menu.
The File Management Options dialog box will be displayed.

In the File Management Options dialog box refer to the Analysis Link section. There is an edit box to the
right of the Find button. The Analyze button will execute any program specified in this edit box. The full
path to the program must be specified.

When the Analyze button is pressed, NetForce places a copy of the last saved data file in a memory file
location to make it available for other programs including AMTI’s BioAnalysis program. In this appendix
the technique for accessing that memory file is described. The actual file structure is described in
Appendix B - Data File Format.

Accessing the Memory File

The memory file name is shfile. This file may be accessed using the file mapping APl provided in
Microsoft’s Visual C/C++. The following sample code describes the technique.

// Code to open the memory file
HANDLE hAMap;
LPVOID IpMapAddress;
// Open the map file
hAMap = ::OpenFileMapping( FILE_MAP_READ | FILE_MAP_WRITE, TRUE, "shfile");
// If the map file handle is null then return now
if (hAMap == NULL)
{
CloseHandle(hAMap);

return -1;
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// Map a view of the file
IpMapAddress = MapViewOfFile( hAMap, FILE_MAP_ALL_ACCESS, 0, 0, 0);
// Error check

if (lpMapAddress == NULL)

{
UnmapViewOfFile(lpMapAddress)
CloseHandle(hAMap);
return -1;

}

// At this point a map file exists at the memory address contained in IpMapAddress.

// You may use IpMapAddress and offsets into the file to read the data in the file.

The sample program named NetForcelnterface included in the NetForcelnterface folder
provides the best means to interface with AMTI-NetForce.

NB! This sample code and documentation are provided as is and AMTI makes no warrantee as to their
suitability or correctness for a particular application.
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APPENDIX B — DATA FILE FORMAT (.BSF FILES)

Each binary data file (.bsf ) will be prefixed by a version number cast as a long. The current version as of
March 2017 is 105. Following the version number there will be a main header structure (SPgsMainHdr)
which will be followed by at least one and possibly several instrument header structures (SPgsinstrHdr).
There will be a SPgsinstrHdr for each block of 6 channels setup as a platform or instrument in the system
setup.

The following strategy is suggested for reading a .bsf file. Note that following each read the file pointer
is left pointing to the next unread byte of the file. Thus successive read commands can be used to parse
the elements of the file with a minimum of effort.

Read the version number
Check if value = 105
Read the SPgsMainHdr

Retrieve the num_of plats and the num_of instrs values. The instrument header count will equal the
sum of these two variables. We define instHeadCount = num_of_plats + num_of _instrs.

Retrieve the tr/_Ith and rate variables which are used to calculate the number of data sets in the file.
We define the number of data sets, NumDatasets = trl_Ith * rate.

Loop through the instrument headers
Loop instHeadCount times reading an instrument header and extracting the desired data.
Read the instrument header

In order to read the data the value of num_chans must be retrieved from each instrument header. The
sum of the number of channels for all the instruments is calculated as SumNumberOfChannel =
Xnum_chans.

The following values should be recovered from the instrument header to facilitate processing of the
stored data:

sens[0] to sens[num_chans]

ampgain[0] to ampgain[num_chans]
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extvoltage[0] to extvoltage[num_chans]
acqrange[0] to acqrange[num_chans]

These values correspond to the sensitivity, amplifier gain, excitation voltage, and acquisition
card bit resolution respectively. The most straight forward process is to load all of the values
into aggregate arrays for all of the instruments which can then be easily indexed after reading
the raw data.

Loop through the data

Loop through the data NumDatasets times, each time reading a data set. Each data set will
contain SumNumberOfChannel words of data where each word is a two byte integer value.

Each data value can be conditioned into engineering units by the following calculation:
Value = (1,000,000 * Data[k]) / (acqrange[k] * sens[k] * ampgain[k] * extvoltage[k])
The “.bsf” data file has the following organization:

long Version

SPgsMainHdr

SPgsinstrHdr (1)

SPgsInstrHdr (n)

Data
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The main header and instrument header structures are shown below. Note that these
structures are packed on 4 byte bounderies. In C/C++ (Microsoft) this is accomplished by using
the precompiler pragma: #pragma pack(4) followed by #pragma pack() with empty braces to
restore the default packing.

#pragma pack(4)

typedef struct SMnHeaderTag {

LONG size_header;
LONG num_of plats;
LONG num_of instrs;
char name[100];
char test_date[12];
char sub_dob[12];
double weight;
double height;

char sex;

LONG trl_num;
double trl_lIth;
LONG zmth;

LONG wtmth;

LONG delayks;
LONG trigmth;
LONG trigchan;
LONG pre_trig;
LONG post_trig;
double trigval;
LONG rate;

char protocol[150];
char test_type[200];
char cmnfl[150];
char trldscfl[150];
char test_by[100];
LONG units;

} SPgsMainHdr;

// Size of the structure in bytes

// Number of active platforms

// Number of active instruments

// Subjects name

// Test date

// Subjects date of birth

// Subjects weight

// Subjects height

// Subjects sex

// Number of trials

// Length of the trial in seconds

// Zero method

// Weight method

// Delay after keystroke

// Trigger method 0 is keystroke, 1 by chan and 2 external
// Triggering platform

// Pre trigger values

// Post trigger values

// Trigger value

// Rate of acquisition

// Protocol file used

// Type of test e.g eyes open etc.

// A file name which contains comments
// A file name with trial descriptions

// Examiner name

// Units where 0 is English and 1 is metric
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typedef struct SinstrHeaderTag {

LONG size_header;

LONG ser_num;

LONG layout_num;

char model[20];

LONG num_chans;

LONG tr_strt_chan;

LONG tr_end_chan;

LONG data_strt_chan;
LONG data_end_chan;

float length;

float width;

float offset[3];

float sens[MAX_CHNS]J;

int chans[MAX_CHNS];
float coord[4][4];

float interdist[3];

float ampgain[MAX_CHNS];
float extvoltage[MAX_CHNS];
float acqrange[MAX_CHNS];
float zero_period;

float latency_period;

float trigger_time;

float end_time;

float post_trig_time;

LONG zero[MAX_CHNS];
LONG rate;

float trig_val;

float end_val;

} SPgsinstrHdr;

#pragma pack()

// Size of the structure in bytes

//Serial number of the instrument or platform

// The layout or platform number

// Name of the instrument

// Number of channels

// True start channel .. depends on hardware setup
// True end channel .. depends on hardware setup
// Start channel in the data file

// End channel in the data file

// Length of the platform

// Width of the platform

// Instrument x,y,z offset

// Sensitivities (possible 32 channels)

// Channel numbers (possible 32 channels)

// Coordinate transformation

// x,y and z distances from the previous platform
// Amplifier Gains (possible 32 channels)

// Excitation voltage

// Acquisition card range (bits/volt)

// Tz

/1Tl

// Ttrig

// Tend

// Tpost

// Zero values

// Data set interval

// Trigger value

// End value
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APPENDIX C— CoOMMON WINDOWS CONTROLS

Button Control

The following three examples illustrate three Button control styles used in AMTINetForce.
These controls are used to actuate a command or initiate a process. The controls are actuated by
pressing the left mouse button once when the mouse cursor is positioned over the control.

Example 1

[
Example 2

Fu

Example 3

Radio Button

The Radio Button control is illustrated below. This control allows the user to select one of
several available options. The control is actuated by pressing the left mouse button when the mouse is
positioned over the circular button portion of the control. A black dot in the center indicates that the
selection has been made.

o+ Set address Manuall

Check Box

The Check Box control allows you to toggle an option on or off. The control is actuated by
pressing the left mouse button when the mouse is positioned over the rectangular control area. The on
state is indicated by a check mark. The off state is indicated with the check cleared.

ON OFF

¥ Balance M Gait
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Edit Box

The Edit Box control is illustrated below. This control allows the user to enter text or numerical
data. The edit box is selected by placing the curser over the text rectangle and then pressing the left
mouse button once. Once selected text information may be entered from the key board.

C:AambibiogbinhBiotnalyziz. exe

Spin Control

The Spin Control is illustrated below. The spin control is activated by pressing one of the arrow
buttons located beside the control. The arrow buttons will cycle through several preset numerical
choices which will be presented in the controls display window. The choices are usually sequential
integer values.

Amp (D |TEE|

Combo Box

The Combo Box control allows the user to select one choice from a list of choices. The Down
arrow on the right of the combo box control displays a list of choices. Left clicking once with the mouse
over the down arrow will display the list. Once the list is displayed a selection can be made by double
left clicking on the desired item. The choice will be displayed in the window after it has been selected.

1000 *I

- 1
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List Box

The List Box control is used to display a list of items. In some cases the list may be editable.
Usually items in the list can be selected by single left clicking over the item of interest.
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APPENDIX D — INSTRUCTIONS FOR USB TO SERIAL CONVERTER

These instructions apply to the Sewell model SW-1301 Serial to USB converter bought from
AMTI.

INSTRUCTIONS FOR INSTALLING THE USB SERIAL CONVERTER ON XP
1) Plug the Cable into a USB port.

2) The "Welcome to the Found New Hardware Wizard" should appear. If it doesn't, go to step 8.

3) Ensure the product driver CD (included with package) has been inserted in your CD-ROM
drive.

4) Select the option: "Install the software automatically (Recommended)."
5) Press "Next".
6) Windows should find the "Prolific USB-to-Serial Comm Port" driver.
7) Press "Finish" when prompted by Windows to complete the installation.
*** 1f the "Found New Hardware Wizard" did not appear in step 2 ***
8) Open Device Manager by doing the following:

a) Click on "Start" and then "Control Panel."

b) Switch to Classic View (if in Category View).

c) Double click on "System."

d) Select the Hardware tab.

e) Press the "Device Manager" button.

9) Under "Ports (COM & LPT)," look for a USB Device entry with a yellow exclamation point by
it.

10) Right click on the USB Device and select "Update Driver."

11) This should bring up the "Welcome to the Hardware Update Wizard."
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12) Ensure the product driver CD (included with package) is inserted in your CD-ROM drive.
13) Select the option: "Install the software automatically (Recommended)."
14) Press "Next." Now begin at step 5 above and continue.

INSTRUCTIONS FOR LOCATING THE COM PORT
1) Open Device Manager by following Step 8 above.

2) Click on "+" next to Ports and you will see "Prolific USB-to-Serial Comm Port (COM X)"

COM X is the com port that the serial to USB converter is using and this is the COM you should
choose in NetForce.

INSTRUCTIONS FOR CHANGING THE COM PORT
Some serial devices may not work with the USB to Serial Converter because they require COM
1, 2, 3 or 4 and the converter sometimes installs as COM 5.

1) Open Device Manager by following Step 8 above.
2) Click on "+" next to Ports and double click on "Prolific USB-to-Serial Comm Port (COM X)"
3) Click on the "Port Settings" tab. Click on the "Advanced" button.

4) On the bottom left side pull down the bar and select COM 1, 2, 3 or 4 (NOTE: Choose one
that does not say "in use" next to it). Click "OK."

5) Click "OK" again. Notice that the device will show up as being on the same COM port that it
was before (i.e., COM 5), but will show up on the new port if you close the Device Manager and
open it again.

6) Close the Device Manager. Your serial device should work properly.

You can find additional technical support and/or download the most recent drivers at the
following url: http://www.sewelldirect.com/USBtoSerialSupport.asp
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APPENDIX E — TROUBLESHOOTING TIPS

| press the start button and | don’t see any data.
Have you selected an amplifier to view? Notice the Amp ID on the display to the right is set to 0. That
means the display is turned off. Use the display arrows to scroll to an available amplifier.

==z |=| =
= ] ] ]

Mz &

arpl [ T[4 | Spce || Unis gl [ 0[] | Certer | Setp

Have you enabled the channels within the display area? To enable the channels they must be both
highlighted and lie within the display area. Notice that the display to the right has enabled channels Fx1
through Mz6 but the legends are not within the display area. Press Center and then Space to space the
legends within the display area.

Fz3
My &
S D ’1_EE| | Centerl Units Amp 0 ’_EEI ‘ Center Setup
x|
Have you scaled the data correctly? To scale the Color  Chan Units/Division  Urit
. . J- Fx 50.00 M M etric LI
display press the setup button under the display. Make ] » e
sure the units per division are large enough that data j% Fe [eoom
. L. . My |50.00 Mem
will appear within the display. B v [ e
J- Mz [10000 Mem

Have you zeroed the platform? If the platforms have

Defaults | Cancel | il I

not been zeroed sometimes the data will not lie within

the display.

Page 112 of 113




VAMTI

NEeTFORCE USER MIANUAL BORER AND TGN

| press the start button and my data is a straight line with all zeros or a straight line and

the data value never changes.
You have forgotten to perform a hardware zero on the platform.

[ AMTI-NetForce

File Setup Utlites Protocol DaEFuIderlSErtup settings  About
[ || Swstem Calibration

Hardware Zera

Ful

Page 113 of 113




