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ARIEL DISPLAY PROGRAM

INTRODUCTION

Once an analysis sequence has been digitized, transformed and smoothed,
the ARIEL DISPLAY module is a Windows based program used to obtain a
complete presentation of image motion data for biomechanical analysis.

The DISPLAY module allows simultaneous presentation of the three-
dimensional stick figures, displacement, velocity, acceleration, video images
and numerical data tables as well as analog data signals.

The stick figures may be displayed in single frame, multiple frames or
animation mode with multiple image sequences being viewed at the same
time. The size, location and orientation of the stick figures for each
sequence can be set in any manner desired to create comparison displays.
Text labels can be added to the display to create complete illustrations and
copies of the color graphic display may be printed from the color printer.

The DISPLAY software also allows normalizing the data signals in both time
and amplitude.

Although a few of DISPLAY’s features appear complex, they are relatively
easy to master once you understand the underlying concepts. This manual
is arranged to teach you these concepts in a logical order by showing you, in
step-by-step fashion, how to use the DISPLAY program.

WHAT’S NEW IN DISPLAY 1.0

A few of the new features you will see in DISPLAY version 1.0

1. Signal Normalization. Analog and kinematic signals can be
normalized in both Time and Amplitude.

2. Simultaneous AVI Display. AVI files can be synchronized with
analog and 3D signals.

3. Extended Graphing Options. Graphs can be generated in X vs
Y format as well as the distance between any two points.
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4. APAS Tool Bar. A toolbar has been added to allow the user to
activate individual APAS modules from within the main
programs.

5. Template Options. A template option has been added to allow
the user to create analysis templates for use with other data
files.

6. Alignment Options. Figures can be aligned to correspond to a
desired axis.

SYSTEM REQUIREMENTS

The following list provides the basic guidelines for the necessary
components of the DISPLAY program to provide the best possible
performance. The software requires a minimum of Microsoft Windows 95/98
or later and APAS-2000 Revision 1.0 or later.

1. Ariel Performance Analysis System (APAS) software used to
collect kinematic data in *.3D and analog data in *.ANA file
formats.

SCREEN LAYOUT

Prior to performing the DISPLAY analysis process, you should take the time
to familiarize yourself with the format and contents of the various screens
listed below:

THE APAS TOOL BAR

You can activate any of the APAS software modules from within the current
program by selecting the icons located on the APAS tool bar. The tool bar is
toggled on/off using the APAS Toolbar command in the VIEW menu. A
check mark in the left column of the menu indicates that the toolbar is
currently active. The toolbar can be re-located anywhere in the main
program window by dragging it with the mouse. Clicking the appropriate icon
can activate the following program modules. Icons are pictorial
representations of programs, commands or functions.
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APAS Tool Bar

APAS Modules

AERIEIEIC I =R E:
Analog Module —| L— Detta Module
Capture Module

2|

Kinetics Module

Trim Wodule s— L “ectors Module
Digitize Maodule — - EMG Module
Transform Module Display Module
Filter Module Apasview Module

THE TOOL BAR

You can activate many functions by selecting the icons located on the
DISPLAY program tool bar. The tool bar is located near the top of the
window. The icons in the Display Tool Bar can be divided into three
sections. Icons are pictorial representations of commands or functions. You
can access the following commands by clicking the appropriate icon.

MAIN DISPLAY TOOL BAR

The Main Tool Bar icons can be used to activate general file commands.

Display Program Main Tool Bar

EEEEE

Create Mew Document J Select Active 30 File

Open Existing Document Select Active Analog File

Save Active Document Print Active Document

GRAPHING TOOL BAR

Sampled data can be displayed using the icons in the Graphing Tool Bar.

Display (Graph Options) Program Tool Bar

| AL B[ s | %|2 |E|

Zoom ¥-Axis J I— Create Tahle Wiew

Zoom ¥-Axis Create Video View
with 20 Stick Figure

Reset Zoom
Add Lables Create Yideo Yiew
Single/Multiple Display Create Stick View
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ANIMATION TOOL BAR

The icons in the Animation tool bar are used to "mimic" buttons on a
VCR. When these icons are selected, all active windows will be updated
with the command.

Display (Animation) Program Tool Bar

<|u|1|||>|«|»|i”

2]
Flay Images Forward J ‘ I— Program Information
Flay Images Reverse Fast Forward To End

Fause Current Image Rewind To Start

Reverse One Image Advance One Image

THE DISPLAY WINDOW LAYOUT

When a Display file is opened, additional windows will be displayed inside
the main window. Multiple windows can be opened simultaneously. The
DISPLAY Title will be displayed at the top of each Display Window. The
Display Window title incorporates the *.DIS filename that consist of the
*.ANA filename and the associated *.3D file being used.

THE STATUS BAR

The status bar provides information about the current DISPLAY file. The
status bar is located at the bottom of the DISPLAY window.

Display Status Bar

Worksheet Export File
’, Active tem Description

3D Data File
Analog Data File —‘ —‘

| Ready |Ana; platedat. ana |2D: backhand 2d | backhand.wk1 Al

The right side of the DISPLAY Window Status Bar is divided into three fields.
The first field displays the name of the currently active Analog file. If no
analog file has been selected, no name will be displayed.

The second field displays the name of the currently active 3D file. If no 3D
file has been selected, no name will be displayed.

The third field displays the name of the currently active worksheet file. If a
worksheet file has not been specified for exporting the data, this field will
remain blank.
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The far left side of the status bar indicates the current status of the DISPLAY
file. This field will usually state READY

TO START THE DISPLAY PROGRAM

1. Double-click the DISPLAY icon located in the APAS System
window group. The main DISPLAY window will appear.

CREATING A NEW ANALOG DISPLAY FILE

The following steps are recommended for correct operation of the Display
program.

1. Choose the NEW command from the FILE menu. This will open
a new *.DIS document with an empty list of Display data sets. A
grid with 12 columns appears to display the active sample list.

E# defaultl H=E

A|M|T|C| X Filename Trial Type Chan/Oty | Joint/Seg |X¥YZ| Start End

New 4D | New 3 | Deete | Deletesl | Encblesn || Diseblesnl | Priion.. |

2. Select the ANALOG command from the FILE menu to specify an
Analog (*.ANA) file for retrieving data sets. This selection can
be changed at any time.

3. Click on the NEW-A/D button below the “grid” and select a Save
Trial and Channel from the active Analog file. Clicking the
SELECT button will add the selected data set(s) to the list of
data sets in the grid without leaving the dialog box. Select the
OK button to enter the selected data set to the active data set
display.
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Select Saved Channel 1]

Save Trial
H#1-Regular Walking
#2-Aunning_Stride
#3-Hard_Heel Strike
H4-Slow Walking
#5-Bare_Foot_Stide
HE-2_Leq Yertical_Jum
H#7-Jump_From_2' High
H#8-Limping_Stride =

Chanhel

[ |

Select |

Cancel |

4. Repeat Step #3 to select all data sets of interest.

The main "grid" displays information relating to the new data types. The first
five columns are flags that are toggled by clicking on the grid element:

Column #1(A) - is used to mark individual entries as either active or inactive.
Active channels will be graphed and displayed for analysis. If an entry is
active, a "=>" will be displayed in the first column. If an entry is inactive, the
first column will be blank. If the user selects FILE, SAVE AS and there are
disabled channels, the program prompts the user whether or not to save
disabled channels.

Column #2 (M) - is used to mark an individual entry as the Maximum
Voluntary Contraction (MVC). Only one entry can be labeled as the MVC.
The Maximum Voluntary Contraction channel is the channel where the
subject has performed a maximum contraction. Marking a channel as the
MVC is only required for normalizing using the MVC option.

Column #3 (T) - is used to mark an individual entry as the Trigger channel.
Only one entry can be labeled as the Trigger. The Trigger channel is used in
partitioning data. It typically is not an EMG channel but rather some other
signal that helps one partition the analog data. An example would be a
switch opening/closing to define an activity of interest.

Column #4 (C) - is used to for angle measurements. When this column is
selected, the Complement angle will be displayed.

Column #5 (X) - is used to mark an individual entry as the X-axis for
displaying X-Y graphs. Only one entry can be labeled as the X-axis.

Column #6 - is the Filename of the current data file.
Column #7 - is the Trial ID of the analog data file.
Column #8 - is the Channel ID of the analog data trial.
Column #9 - is left blank for analog data.

Column #10 - is left blank for analog data.

Columns #11/12 - are the start/end times for the analog data sample.

NEW-A/D - This button is selected to add a save trial from the currently
active analog file.

NEW-3D - This button is selected to add a save trial from the currently active
kinematic file.

DELETE - This button is selected to remove a save trial from the analysis
table.

6 o ARIEL DISPLAY PROGRAM

Ariel Dynamics, Inc. VECTORS MODULE



DELETE ALL - This button is selected to DELETE All the Save Trials in the
analysis table.

ENABLE ALL - This button is selected to ACTIVATE All the Save Trials in
the analysis table.

DISABLE ALL - This button is selected to INACTIVATE All the Save Trials in
the analysis table. Disabled channels will not be graphed.

PARTITION - This button is selected to Partition the selected entries.
At this point, the program is ready to Graph the active data.

PARTITION

When studying biomechanical activity, it is often useful to analyze specific
intervals of the entire signal. The Partition option allows the user to partition
desired signals into smaller intervals for analysis. Multiple curves can be
simultaneously partitioned. The following steps are recommended for
partitioning biomechanical signals.

1. Select the PARTITION button to display the Partition Channel

menu.
Partition Channel
v This is @ Gra| __aelections
25 0.306->0.599

0.0+

-2.5+

‘ [ o
Start/End: [0-306  |7[0.599 ] Zoom + Remove
Zoom - Reset
1].9 I Cancel | Reszet Zoom Channels

2. Select the CHANNELS button to specify which data channels
are active during the partitioning. Individual channels are
selected by clicking in the Status column next to the desired
channel. Selecting the Select All button can activate all
channels. Selecting the Clear button can deactivate all
channels. Select OK to proceed.
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Status Curve Description
Emgcdata.ana #1-11-regular emg A-emg
Yes Emgdata ana #2-t2-isometric cortrc, A-emg
Yes Emgdata.ana #3-t3-quick contraction 4-emg
Select Al
ok | Cancel | Clear &I

3. Select the desired partition by clicking the left mouse button and
dragging the cursor to highlight the desired partition. The
partition will be seen as an alternate color.

4. Select the Add button to enter the data in the partition list.
Repeat step #3 for additional partitions.

5. Select OK to return to the data entry table. The partition
information will be updated in the table.

CREATING A NEW 3D DISPLAY FILE

The following steps are recommended for correct operation of the Display
program.

1. Choose the NEW command from the FILE menu. This will open
a new *.DIS document with an empty list of Display data sets. A
grid with 12 columns appears to display the active sample list.

ﬁ defaultl M= E
AlM|T|C| X Filename Trial Type Chan/Oty | Joint/Seg |XYZ| Start End
Mew - 4/0 Mew - 3D Delete Delete Al Enable Al Dizable Al Partitiar...
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2. Select the 3D command from the FILE menu to specify an APAS
sequence (*.3D) file for retrieving data sets. This selection can
be changed at any time.

3. Click on the NEW-3D button below the “grid” and specify a 3D
Data Trial from the active 3D file. Clicking the SELECT button
will add the selected data set(s) to the list of data sets in the grid
without leaving the dialog box. Select the OK button to enter the
selected data set to the active data set display.

Specify 3D Data Trial
Type: Quantity: Joint/Seq: #1 Jaint/Seq #2

Seg Angle Dizplacement 2-R.AMNKLE
Joint Angle Welocity 3R KENEE
Length Arceleration

QK I Cancel | Select |

4. Repeat Step #3 to select all desired data sets of interest.

The main "grid" displays information relating to the new data types. The first
five columns are flags that are toggled by clicking on the grid element:

Column #1(A) - is used to mark individual entries as either active or inactive.
Active channels will be graphed and displayed for analysis. If an entry is
active, a "=>" will be displayed in the first column. If an entry is inactive, the
first column will be blank. If the user selects FILE, SAVE AS and there are
disabled channels, the program prompts the user whether or not to save
disabled channels.

Column #2 (M) - is used to mark an individual entry as the Maximum
Voluntary Contraction (MVC). Only one entry can be labeled as the MVC.
The Maximum Voluntary Contraction channel is the channel where the
subject has performed a maximum contraction. Marking a channel as the
MVC is only required for normalizing using the MVC option.

Column #3 (T) - is used to mark an individual entry as the Trigger channel.
Only one entry can be labeled as the Trigger. The Trigger channel is used in
partitioning data. It typically is not an EMG channel but rather some other
signal that helps one partition the analog data. An example would be a
switch opening/closing to define an activity of interest.

Column #4 (C) - is used to for angle measurements. When this column is
selected, the Complement angle will be displayed.

Column #5 (X) - is used to mark an individual entry as the X-axis for
displaying X-Y graphs. Only one entry can be labeled as the X-axis.

Column #6 - is the Filename of the current data file.
Column #7 - is the TYPE (Linear, SegAngle...) for the 3D data file.

Column #8 - is the Quantity (Raw, Displacement, Velocity...) for the 3D data
trial.

Column #9 - is the Joint(s) or Segment(s) for the 3D data file.
Column #10 - is the Component (X, Y, Z...) for the 3D data file.

Ariel Dynamics, Inc. VECTORS MODULE ARIEL DISPLAY PROGRAM e 9



Columns #11/12 - are the start/end times for the 3D data sample

NEW-A/D - This button is selected to add a save trial from the currently
active analog file.

NEW-3D - This button is selected to add a save trial from the currently active
kinematic file.

DELETE - This button is selected to remove a save trial from the analysis
table.

DELETE ALL - This button is selected to DELETE All the Save Trials in the
analysis table.

ENABLE ALL - This button is selected to ACTIVATE All the Save Trials in
the analysis table.

DISABLE ALL - This button is selected to INACTIVATE All the Save Trials in
the analysis table. Disabled channels will not be graphed.

PARTITION - This button is selected to Partition the selected entries.
At this point, the program is ready to Graph the active data.

PARTITION

When studying biomechanical activity, it is often useful to analyze specific
intervals of the entire signal. The Partition option allows the user to partition
desired signals into smaller intervals for analysis. Multiple curves can be
simultaneously partitioned. The following steps are recommended for
partitioning biomechanical signals.

1. Select the PARTITION button to display the Partition Channel

menu.
Partition Channel =
i Thiz is a Gra| _ 9elections
1 0.306->0.599

0.0+

-2.5+

. [ a e
Start/End: [0-306  |/[0.599 ] Zoom + Remove
Zoom - Reszet
119 I Cancel | Reset Zoom Channels

2. Select the CHANNELS button to specify which data channels
are active during the partitioning. Individual channels are
selected by clicking in the Status column next to the desired
channel. Selecting the Select All button can activate all
channels. Selecting the Clear button can deactivate all
channels. Select OK to proceed.
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Status

Curve Description

Emaclata.ana #1-41-regular emi A-emg

Wes

Emgdata ana #2-t2-isometric cortrc, A-emg

YWes

Emgdata.ana #3-t3-quick contraction 4-emg

Select All
ok | Cancel | Clear &l

3. Select the desired partition by clicking the left mouse button and
dragging the cursor to highlight the desired partition. The
partition will be seen as an alternate color.

4. Select the Add button to enter the data in the partition list.
Repeat step #3 for additional partitions.

5. Select OK to return to the data entry table. The partition
information will be updated in the table.

XVSY GRAPH

When studying a biomechanical activity, an analysis technique that is
sometimes used is to plot one signal against another. The APAS software
designates this as an X-Y plot where the X-axis of the plot (normally
designated with time values) is replaced with a user-selected graph.

The following steps are recommended for creating X-Y plots.

1.

Select the desired graph to be used for the X-axis and mark this
by clicking in the 5" column of the display grid. This column is
labeled as the X column. All other active graphs will be
displayed on the Y-axis. NOTE: Only one entry can be
designated as the X-axis.

Select the GRAPH menu and the DATA command to display the
Graph Data Options menu.

In the General section, make certain the X-Y Plot is selected. If
this option is not checked, the X-axis of the plot will still display
in time units.

Ariel Dynamics, Inc. VECTORS MODULE
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Graph D ata Dptions B

- General - ormalize r Curve:

[~ ¥-MNomalize & MNone ' Raw+lE

¥ AutoScals ' MarPeaak @ Raw Only

[# Fitto Scals ) zMode " LE Orlly

™ Rectify 007 :

I~ Masirizz e Hiziye | [ Fiseltdode——

[~ ‘¥-Range = st

[~ Single  pan
¥-¥ Plot Option — | [V % Plat C Avg

LE Time [zec]: IU-'I

Cancel |

Graph Data Options Menu

4. Select the OK button to display the X-Y plot.

LINEAR GRAPH

Linear is selected to plot joint motion (displacement, velocity or acceleration)
in the standard Cartesian coordinate system. An additional curve measure,
Raw Position, may be selected for linear type curves. This measure
represents the actual digitized position values prior to data smoothing. In the
Cartesian system, motion is represented either by X, Y & Z coordinate
components which are signed values with implicit direction, or by resultant
“3D” magnitude which is an unsigned valued with no implicit direction. The
coordinate system is the one selected for the “control points” used to
calibrate the image space, and the units of measurement are those initially
specified for this sequence.

Specify 3D Data Trial
Tuype: Quantity: Joint/Seq: #1 Joint/Seg #2 Component:
Seg Angle Displacement 2-R.ANKLE Ny
Joint Aingle Welocity 3A.KMEE z
Length Aceleration 4R HIF aD

Select |

Lancel |

The following steps are recommended for creating Linear plots.

1. Select the NEW -3D button below the display grid.

2. Setthe TYPE column to LINEAR.

3. Setthe QUANTITY column to the desired parameter. Available
choices are Raw Position, Displacement, Velocity and
Acceleration.

4. Setthe JOINT/SEGMENT #1 column to the desired joint.

Available choices are determined by the Point ID’s that were
established in the Digitizing module.
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5. Setthe COMPONENT column to the desired parameter.
Available choices are X, Y, Z and 3D (Magnitude).

6. Click the OK or SELECT button. NOTE: Clicking the SELECT
button will add the selected data set(s) to the list of data sets in
the grid without leaving the dialog box. This allows additional
entries to be made to the grid. Select the OK button to enter the
selected data set to the active data set display and close the
current menu.

7. Select the GRAPH menu and specify the desired type of graph.
Available choices are Data, AVG/RMS, Integral and Power.
Refer to the section titled “Graph Options For Data File” for
additional graphing options.

8. Specify the desired graphing options and select the OK button to
display the graph in a new window.

SEGMENT ANGLE GRAPH

The digitized figure can be described as segments linked together at the
joints and is basically a system of moving segments or links. Segment Angle
is selected to plot the motion (displacement, velocity or acceleration) of an
individual SEGMENT about one endpoint in the polar coordinate system. In
this system, motion is represented by an angular component about the pole
(segment endpoint) as viewed along one of the coordinate axis directions.
Angular units are always the same (degrees) regardless of the linear units
chosen for this sequence. Segment angles are selected from the list of
segments for a project as determined by the joint connection table.

Specify 3D Data Trnal E
Type: Quantity: Joint/Seq: #1 Joint/Seq #2 Component;
Linear
Yelociy 2-R.5HANE,
Jaint Angle Acceleration 3R THIGH
Length 4-HIPS

LTHIGH
ELsHaNK =]

- Complement

Ok I LCancel | Select |

The following steps are recommended for creating Segment Angle plots.
1. Select the NEW -3D button below the display grid.
2. Setthe TYPE column to SEG ANGLE.

3. Setthe QUANTITY column to the desired parameter. Available
choices are Displacement, Velocity and Acceleration.

4. Setthe JOINT/SEGMENT #1 column to the desired segment.
Available choices are determined by the segments that were
established in the Digitizing module.

5. Setthe COMPONENT column to the desired parameter.
Available choices are X, Y, and Z. For segment angle curves,
this component represents the viewing axis.
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Select the COMPLEMENT option to display the complement
angle

Click the OK or SELECT button. NOTE: Clicking the SELECT
button will add the selected data set(s) to the list of data sets in
the grid without leaving the dialog box. This allows additional
entries to be made to the grid. Select the OK button to enter the
selected data set to the active data set display and close the
current menu.

Select the GRAPH menu and specify the desired type of graph.
Available choices are Data, AVG/RMS, Integral and Power.
Refer to the section titled “Graph Options For Data File” for
additional graphing options.

Specify the desired graphing options and select the OK button to
display the graph in a new window.

JOINT ANGLE GRAPH

Joint Angle is usually selected to plot the motion (displacement, velocity or
acceleration) of one segment relative to another about the joint that they
share in common. Motion is reported in the polar coordinate system as a
relative angular component about the pole (joint) either as viewed along one
of the coordinate axis direction, or as viewed along the perpendicular to the
plane of the two segments. Angular units are always the same (degrees)
regardless of the linear units chosen for this sequence. Selecting 2
segments from the segment list specifies joint angles. In this way the angle
between ANY two segments, not necessarily ones with a common joint, can

be graphed.
Specify 3D Data Trial
Tupe: Quantity: Jairt/Seq: #1 Joint/Seg #2 Componeht:

Linear
Seq Angle Welozity 2-R.SHAME N

Acceleration 3A.THIGH z
Length 4HIPS 3D

5-L. THIGH
[ Complement | E-L.SHANK, j
Ok I Lancel | Select |

The following steps are recommended for creating Joint Angle plots.

1.
2.
3.

Select the NEW -3D button below the display grid.
Set the TYPE column to JOINT ANGLE.

Set the QUANTITY column to the desired parameter. Available
choices are Displacement, Velocity and Acceleration.

Set the JOINT/SEGMENT #1 column to the first desired
segment. Available choices are determined by the segments
that were established in the Digitizing module.

Set the JOINT/SEGMENT #2 column to the second desired
segment. Available choices are determined by the segments
that were established in the Digitizing module.

14 e ARIEL DISPLAY PROGRAM
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6. Setthe COMPONENT column to the desired parameter.
Available choices are X, Y, Z and 3D.

7. Select the COMPLEMENT option to display the complement
angle.

8. Click the OK or SELECT button. NOTE: Clicking the SELECT
button will add the selected data set(s) to the list of data sets in
the grid without leaving the dialog box. This allows additional
entries to be made to the grid. Select the OK button to enter the
selected data set to the active data set display and close the
current menu.

9. Select the GRAPH menu and specify the desired type of graph.
Available choices are Data, AVG/RMS, Integral and Power.
Refer to the section titled “Graph Options For Data File” for
additional graphing options.

Specify the desired graphing options and select the OK button to
display the graph in a new window.

LENGTH GRAPH

Length i

s selected to plot the linear distance between two joints. The units of

measurement are those initially specified for this sequence. Selecting 2
joints from the joint list specifies lengths. In this manner, the length between
ANY two joints, not necessarily ones with a common segment, can be

measured and graphed.

Specify 3D Data Tral
Type: Cuantity: JaintdSeq: #1 JaintdSeq B2 Comparent:

Linear x
Seq Angle Welocity 2-R.AMNKLE N
Joint Aingle Arceleration 3AKMEE Z

4R HIP

5LHIP

BLEMEE 7]

Ok I LCancel | Select |

The following steps are recommended for creating Length plots.

1. Select the NEW -3D button below the display grid.

2. Setthe TYPE column to LENGTH.

3. Setthe JOINT/SEGMENT #1 column to the first desired joint.
Available choices are determined by the Point ID’s that were
established in the Digitizing module.

4. Setthe JOINT/SEGMENT #2 column to the second desired
joint. Available choices are determined by the Point ID’s that
were established in the Digitizing module.

5. Click the OK or SELECT button. NOTE: Clicking the SELECT

button will add the selected data set(s) to the list of data sets in
the grid without leaving the dialog box. This allows additional
entries to be made to the grid. Select the OK button to enter the
selected data set to the active data set display and close the
current menu.

Ariel Dynamics, Inc. VECTORS MODULE

ARIEL DISPLAY PROGRAM e 15



6. Select the GRAPH menu and specify the desired type of graph.
Available choices are Data, AVG/RMS, Integral and Power.
Refer to the section titled “Graph Options For Data File” for
additional graphing options.

7. Specify the desired graphing options and select the OK button to
display the graph in a new window.

CREATING ADDITIONAL VIEWS FOR DISPLAY

A complete analysis often requires data to be analyzed from many
independent sources. The Display program allows the ability to
simultaneously display various data windows to help provide the complete
picture of the analysis. These data windows include graphs, stick figures,
video and worksheet options. All data windows within a single project are
automatically synchronized and can be animated either forward or reverse.
Multiple projects can also be opened simultaneously and "locked" together if
desired. A description of each of the data views is listed below. Graphing
options will be discussed in the following section.

STICK FIGURE VIEW

The stick figure created by the TRANSFORM module may be displayed in a
separate window. This figure can be either two-dimensional or three-
dimensional depending on the number of camera views used for the
transformation. Display modes include either Single or Multiple. The Stick-
Figure view can be created using the following procedure.

1. Make certain that a 3D data set is entered in the Display grid.

2. Select the STICK FIGURE command from the VIEW menu (or
select the Stick Figure icon located in the ToolBar). The stick
figure will be displayed in a new data window.

i default? - e:\gc_checkibackhand.3d ==l &3

NS
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The Stick Figure can be toggled between Single and Multiple display by
selecting the MULTIPLE command from the VIEW menu or by clicking the
Single/Multiple icon located in the Toolbar. If the Multiple mode is selected,
the stick figure for the entire time period is displayed in a light gray color.
The stick figure for the current frame is displayed in red.

VIDEO DATA VIEW

Video data is captured to the hard drive for use in the Digitizing process.
These AVI format files can be displayed in a separate data window and
provides the ability to "see" where the data originated. The Video view can
be created using the following procedure.

1. Make certain that a 3D data set is entered in the Display grid.

2. Select the VIDEO command from the VIEW menu (or select the
Video icon located in the ToolBar). The Open menu will appear.

Open

Lookin: | -4 GC_Check

Calf2 avi
@ SwingH1.avi
@ SwingH2.avi

File name: I lﬂl
Files of type: IAVI Files [*.avi] j Cancel |

3. Select the desired video file for display by highlighting the file
name and selecting the OPEN button or by double-clicking the
file name. The Select Synch Video Frame menu will appear.
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3

Select Synch Video Frame

Image #

Image #5 Image #

,.
B
=]

Image #5 Image #9 Image #10

433 | 3x2
2x2 | 2%l

Next
Prey

Cancel

=

Select the Synch Video Frame using the cursor and the left
button of the mouse. NOTE: Make certain that the selected
synch frame matches the current time value displayed in the
Toolbar, otherwise, the video images will not be synchronized
with the other data windows. The video images will be displayed
in the Synch Video Frame window. Selecting the buttons in the
lower right corner of the window can change the format of the
display. Double-clicking on one image will maximize it to the
current window. Another double-click will reset the image size.
Images can be advanced/reversed one-at-a-time by selecting
the +/- button. Selecting the Next/Previous buttons will step
advance by the number of images currently displayed.

Select the OK button at the bottom of the Synch Video Frame
menu to display the video file in a new window.

VIDEO + STICK DATA VIEW

Video data is captured to the hard drive for use in the Digitizing process.
These AVI format files can be displayed in a separate data window and
provides the ability to "see" where the data originated. The Video + Stick
view can be created using the following procedure.

1.
2.

Make certain that a 3D data set is entered in the Display grid.

Select the VIDEO+STICK command from the VIEW menu (or
select the Video+Stick icon located in the ToolBar). The Open
View File menu will appear.

Select the desired view file (*.1t, *.2t etc) by highlighting the file
name and selecting the OPEN button or by double-clicking the
file name.
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4. A confirmation message will be displayed indicating the AVI file
that was used for digitizing this view. Select the YES button to
confirm the use of this AVI file. Select NO to select another AVI
file for display.

5. Once the AVl file is selected, a new window will be displayed
with the 2D stick figure superimposed on the AVI file.

TABLE DATA VIEW

The Table data option allows the ability to see the numerical result of the
data in a tabular "worksheet" format. This numerical data can be directly
exported to a worksheet for additional analysis. The Table view can be
created using the following procedure.

1. Make certain that a 3D or ANALOG data set is entered in the
Display grid.

2. Select the TABLE command from the VIEW menu (or select the
Table icon located in the ToolBar). The Table Options menu will

appear.
Table Options 1%}

General Data Rate Y-Hormalize

[ %-Nomalize & Minimum i+ None

™ Rectify  Maximum " MaxPeak

I~ Mavimize  Selact = HMode

= 100 MYC
FPS: C 50% MV
Cancel

GENERAL

X-Normalize - Selected to normalize all selected graphs to the same time
scale (X-axis). All the active graphs will be normalized to the same time
scale as the graph with the smallest time period.

Rectify - Selected to perform a full-wave rectification on the "raw" signal.

Maximize - Selected to enlarge the window to the maximum size.

DATA RATE

Minimum - Selected to use the Minimum data rate for reporting the table
data.

Maximum - Selected to use the Maximum data rate for reporting table data.
Select - Selected manually specify the data rate for reporting table data..

FPS - This field is only active with the SELECT option above. Enter the
frame rate for reporting the tabular data.
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Y-NORMALIZE

None - Selected to display the graph(s) without Y-Normalization being
performed.

MaxPeak - Selected to normalize all the curves so that all curves will have a
peak value for the envelope equal to the curve that un-normalized had the
largest envelope value.

%Mode - Selected to scale each curve so that the peak value for the
envelope curve is 100%.

100% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 100% of this "maximum" contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 100% normalization
has been selected, then other channels would be normalized so that their
peaks would be 4.0 mv.

50% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 50% of this "maximum" contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 50% normalization
has been selected, then other channels would be normalized so that their
peaks would be 2.0 mv.

3. Specify the desired Table Options and select the OK button from
the Table Options menu to display the Tabular data in a new

window.
i default] - Table Data M=l
Time | RSHOULD V| R.ELBOW V3| RWRIST V3 | RHAND W3D
0.000 |55.054 115134 219.994 247 407
0033 |55.168 113900 210028 242 522
0067 |51.731 107 BO3 197 907 232963
0100 47733 99 345 185.096 219164
0133 |43.287 89563 172623 203270
0167 |35.654 T9.063 160.521 187 116
0200 |34.305 E9.057 149.502 171375
0,235 |30.946 E1.104 135.341 186073
0267 |29.352 56716 127200 141 628
0300 |29.935 56441 116.385 128747

The highlighted row indicates the current time value and corresponding data
values for each of the selected curves.

GRAPH OPTIONS FOR DATA FILE

Once the desired trials have been entered into the table, activated and
partitioned (if desired), the data can be graphed utilizing several analysis
options.

1. Select the GRAPH menu to display the available graphing
options for the display data.
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DATA

The Data command provides several options for graphing and analyzing the
"raw" data signal. When this command is selected, the GRAPH DATA
OPTIONS menu will be displayed.

Graph Data Dptions
— General -Mamalize:  Curves
[ =-Momalize & None " Rawsl
¥ AutoScale C MaxPeak & Raw Only
[ Fit to Scale ' ZMods " LE Orly
I Rectify 1002 MVC _
[~ Masimize O osnzMyc | [ PieMode—
[~ v-Ranhge st
[~ Single * Man
[ = Plat  Avg
LE Time [sec]: ||:|-'I
Cancel |

GENERAL

X-Normalize - Selected to normalize all selected graphs to the same time
scale (X-axis). All the active graphs will be normalized to the same time
scale as the graph with the smallest time period.

AutoScale - Selected to display the entire graph(s) with maximum
resolution. The size of the graph remains constant, regardless of the size of
the display window.

Fit to Scale - Selected to display the entire graph regardless of the size of
the window. If the window size is adjusted, the graph will also adjust to fit
the new size of the window.

Rectify - Selected to perform a full-wave rectification on the "raw" signal.
Maximize - Selected to enlarge the window to the maximum size.

Y-Range - Selected to scale the Y-axis to be expanded when the data range
would normally leave a large empty area between the minimum data value
and the origin. The graph is expanded by producing a break or discontinuity
in the Y-axis, whenever the range of data values being graphed is an
appreciable distance from the origin. Normally the axis is drawn on a
continuous scale from the origin to the maximum data values.

Single - Selected to graph the active curves all on a single graph. If not
selected, each active curve is graphed independently.

X-Y Plot - Selected to graph data sets in an X vs. Y format. In order to
generate an X-Y graph one must have a data set with the "X" option
indicated and must select "X-Y Plot" option.

Y-NORMALIZE

None - Selected to display the graph(s) without Y-Normalization being
performed.
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MaxPeak - Selected to normalize all the curves so that all curves will have a
peak value for the envelope equal to the curve that un-normalized had the
largest envelope value.

%Mode - Selected to scale each curve so that the peak value for the
envelope curve is 100%.

100% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 100% of this "maximum" contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 100% normalization
has been selected, and then other channels would be normalized so that
their peaks would be 4.0 mv.

50% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 50% of this "maximum" contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 50% normalization
has been selected, and then other channels would be normalized so that
their peaks would be 2.0 mv.

CURVES

Raw + LE - Selected to graphically display the Raw data curve as well as the
computed Linear Envelope (LE) curve.

Raw Only - Selected to graphically display only the Raw data curve.

LE Only - Selected to graphically display only the computed Linear Envelope
curve.

PIXEL MODE

Due to the high sampling rate of analog signals, one pixel often corresponds
to many A/D samples. The number of data points is divided by the available
pixels to determine the number of data points represented by each pixel.
Each "set" of pixels can be represented in various ways.

15t - Selected to use the First data point of each group to represent the entire
group.

Max - Selected to use the Maximum data point of each group to represent
the entire group.

Avg - Selected to use the computed Average of all the data point of each
group to represent the entire group.

LE TIME (sec)

This field is used to enter the time interval for the Linear Envelope (LE). The
LE is used to remove rapid signal fluctuations by averaging over an interval
that is longer than the duration of individual "spikes" or fluctuations. It is
similar in nature to a low-pass analog filter. The longer the time constant,
the lower the cutoff frequency of this filter. Some experimentation may be
necessary, however, a default value of 0.1 seconds will be displayed.
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AVG/RMS

The AVG/RMS command provides several options for graphing and
analyzing the Average signal. When this command is selected, the
AVG/RMS GRAPH OPTIONS menu will be displayed.

Avg/Rms Graph Ophions E

General -Mormalize
[~ #-Naomalize &+ Mone
¥ Fit o Scale MaxPeak

1 0I0E2 o

-~
[~ Maximize " #ZMode
[~ -Range (o

-

Gl R

LE [zec]: ID-'I

Cancel

GENERAL

X-Normalize - Selected to normalize all selected graphs to the same time
scale (X-axis). All the active graphs will be normalized to the same time
scale as the graph with the smallest time period.

Fit to Scale - Selected to display the entire graph regardless of the size of
the window. If the window size is adjusted, the graph will also adjust to fit
the new size of the window.

Maximize - Selected to enlarge the window to the maximum size.

Y-Range - Selected to scale the Y-axis to be expanded when the data range
would normally leave a large empty area between the minimum data value
and the origin. The graph is expanded by producing a break or discontinuity
in the Y-axis, whenever the range of data values being graphed is an
appreciable distance from the origin. Normally the axis is drawn on a
continuous scale from the origin to the maximum data values.

Y-NORMALIZE

None - Selected to display the graph(s) without Y-Normalization being
performed.

MaxPeak - Selected to normalize all the curves so that all curves will have a
peak value for the envelope equal to the curve that un-normalized had the
largest envelope value.

%Mode - Selected to scale each curve so that the peak value for the
envelope curve is 100%.

100% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 100% of this "maximum" contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 100% normalization
has been selected, and then other channels would be normalized so that
their peaks would be 4.0 mv.
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50% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 50% of this "maximum" contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 50% normalization
has been selected, and then other channels would be normalized so that
their peaks would be 2.0 mv.

LE TIME (sec)

This field is used to enter the time interval for the Linear Envelope (LE). The
LE is used to remove rapid signal fluctuations by averaging over an interval
that is longer than the duration of individual "spikes" or fluctuations. It is
similar in nature to a low-pass analog filter. The longer the time constant,
the lower the cutoff frequency of this filter. Some experimentation may be
necessary, however, a default value of 0.1 seconds will be displayed.

INTEGRAL

The INTEGRAL command is selected to perform one of several types of
integration on the analog data signal. These integration options produce
data curves representing the integral or area under the input curve in
different formats. When this command is selected, the INTEGRAL
OPTIONS menu will be displayed.

Integral Options %]
General -Mormalize Reset
[ %-Marmalize * None * Mone
¥ AutoScale ' MaxPeak  Time
[¥ Fitta Scale C ZMode  Walue
[ Masximize {1007 HWE
IV Singls ) BT

Reset Time [Sec]: IU-1
Reset Value [mv-5]: ID.1
LE TimeConst [Sec]: ID

Cancel |

GENERAL

X-Normalize - Selected to normalize all selected graphs to the same time
scale (X-axis). All the active graphs will be normalized to the same time
scale as the graph with the smallest time period.

AutoScale - Selected to display the entire graph(s) with maximum
resolution. The size of the graph remains constant, regardless of the size of
the display window.

Fit to Scale - Selected to display the entire graph regardless of the size of
the window. If the window size is adjusted, the graph will also adjust to fit
the new size of the window.

24 o ARIEL DISPLAY PROGRAM Ariel Dynamics, Inc. VECTORS MODULE



Maximize - Selected to enlarge the window to the maximum size.

Single - Selected to graph the active curves all on a single graph. If not
selected, each active curve is graphed independently.

Y-NORMALIZE

None - Selected to display the graph(s) without Y-Normalization being
performed.

MaxPeak - Selected to normalize all the curves so that all curves will have a
peak value for the envelope equal to the curve that un-normalized had the
largest envelope value.

%Mode - Selected to scale each curve so that the peak value for the
envelope curve is 100%.

100% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 100% of this "maximum" contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 100% normalization
has been selected, and then other channels would be normalized so that
their peaks would be 4.0 mv.

50% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 50% of this "maximum" contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 50% normalization
has been selected, and then other channels would be normalized so that
their peaks would be 2.0 mv.

RESET
Select one of the following Reset options for integrating the signal.

None - Selected to perform a summing integral or an integral with "No-
reset." The curve value represents the cumulative integral of the input
channel and thus is a monotonically increasing curve.

Time - Selected to perform a constant frequency resetting integral. The
integral curve is cumulative for a specified "Time" interval, then is reset to
zero and begins accumulating again. This produces a series of peaks at a
constant interval whose amplitude indicates the level of activity of the analog
signal.

Value - Selected to perform a constant amplitude resetting integral. The
integral curve is cumulative until a specified "Value" is reached, then is reset
to zero and begins accumulating again. This produces a series of peaks at a
constant amplitude whose frequency indicates the level of activity of the
analog signal.

RESET TIME (sec)

This field is used to enter the time interval for the Time Reset option.

RESET VALUE (mv-sec)
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This field is used to enter the value for the Value Reset option.

LE TIME (sec)

This field is used to enter the time interval for the Linear Envelope (LE). The
LE is used to remove rapid signal fluctuations by averaging over an interval
that is longer than the duration of individual "spikes" or fluctuations. It is
similar in nature to a low-pass analog filter. The longer the time constant,
the lower the cutoff frequency of this filter. Some experimentation may be
necessary, however, a default value of 0.1 seconds will be displayed.

POWER

The POWER command is selected to perform a power spectrum analysis of
the data signal. This analysis produces a graph of power as a function of
frequency based on a Fourier decomposition of the analog signal. Power is
defined as the sum of the squares of the Fourier coefficients. Since analog
signals may consist of many component frequencies, this type of analysis
provides an indication of the dominant frequencies and their relative
amplitudes within the composite signal. When this command is selected, the
POWER GRAPH OPTIONS menu will be displayed.

Power Graph Options [ %]
General -Momalize M axFreq
[~ #-Nomalize & MNane I vI
¥ autoScale " MaxPeak
¥ Fit to Scale ' ZMode
[~ amplitude 0% W
[ Maximize (=] G5 MW E
v Single
LE TimeConst [Sec]: |01

Ok I Cancel |

GENERAL

X-Normalize - Selected to normalize all selected graphs to the same time
scale (X-axis). All the active graphs will be normalized to the same time
scale as the graph with the smallest time period.

AutoScale - Selected to display the entire graph(s) with maximum
resolution. The size of the graph remains constant, regardless of the size of
the display window.

Fit to Scale - Selected to display the entire graph regardless of the size of
the window. If the window size is adjusted, the graph will also adjust to fit
the new size of the window.

Amplitude - Selected to perform an Amplitude analysis on the active
channels. This analysis produces a graph of Amplitude as a function of
frequency.

Maximize - Selected to enlarge the window to the maximum size.
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Single - Selected to graph the active curves all on a single graph. If not
selected, each active curve is graphed independently.

Y-NORMALIZE

None - Selected to display the graph(s) without Y-Normalization being
performed.

MaxPeak - Selected to normalize all the curves so that all curves will have a
peak value for the envelope equal to the curve that un-normalized had the
largest envelope value.

%Mode - Selected to scale each curve so that the peak value for the
envelope curve is 100%.

100% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 100% of this "maximum" contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 100% normalization
has been selected, and then other channels would be normalized so that
their peaks would be 4.0 mv.

50% MVC - Selected to perform the Linear Envelope of this data and
normalize the other active channels to the MVC channel. It is often desired
to normalize to 50% of this "maximum” contraction value. For example, if
the MVC channel has a peak value (LE) of 4.0mv and 50% normalization
has been selected, and then other channels would be normalized so that
their peaks would be 2.0 mv.

MAX FREQ

Select the Maximum Frequency for the computation of the power spectrum.
Only the power component frequencies below the maximum frequency will
be reported. This allows the user to scale the power spectrum to the
frequency band most applicable to the signal being studied.

The largest value for the maximum frequency that can be detected in a
power spectrum analysis is the Nyquist or "folding frequency" which is one-
half the frequency of data measurement. Be aware that if there are
frequencies in the input signal above the folding frequency, aliasing (high
frequency signals "appearing” as low frequency signals) may occur. To
properly interpret a power spectrum measurement on an analog signal, one
must know the true range of frequencies in the data.

LE TIME (sec)

This field is used to enter the time interval for the Linear Envelope (LE). The
LE is used to remove rapid signal fluctuations by averaging over an interval
that is longer than the duration of individual "spikes" or fluctuations. It is
similar in nature to a low-pass analog filter. The longer the time constant,
the lower the cutoff frequency of this filter. Some experimentation may be
necessary, however, a default value of 0.1 seconds will be displayed.
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TEMPLATES

When analyzing multiple data files, it is often useful to generate the same
results for each data file. The template option has been incorporated into
the Display program to perform this function. A template file can be created
with the desired results displayed in the data windows. Then by simply
changing the file name, the same output is generated for successive files.

CREATING A NEW TEMPLATE

A template is created to define the type of data to be displayed in the data
window. Templates are created using the steps listed below.

1. Select the CREATE command from the TEMPLATES menu.
The “Create a New Template” menu appears on the display.

Artive Files —

Data Windows —

Create a New Template

File1...|||

Filsz... ||

Filed... ||

File5... ||

& || - AVI Display

ﬁ — 2D Stick Figure
ﬁl — 3D Stick Figuze
LI — Graph
% — Tabls

ﬂ — Braze

oK

Cancel

In this display there is a graphic that contains a 3x3 grid of windows,
a column of 6 icons along the right side of the 3x3 grid, and an entry
for 6 active files above the 3x3 grid. The 6 icons are a “camera’ for
AVI display, a “stick figure” for 2D and 3D stick figure display, a
“graph” for a graph display, a “grid” for numerical table display and
an “eraser” to remove any display.

2. Select the data file(s) of interest for the template. Any one of the
6 file entries are made by clicking on the appropriate “File”
button and then selecting the appropriate file type and name
with the standard “Open File” dialog.
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Look in: Ia Paszdata j ﬁl

Basketba 3d Gym_salt.3d Lift2d0a.3d test. 3d
=] Dancel.3d Gytack, 3d Liftest 3d

] Discus.3d Hamastwe. 3d Pitch1.3d

=] Formana, 3d Kicker.3d Runnerl.3d

28] G aitr5. 3d Lift2d0n. 3d Tenis_fh.3d

#] Golf.3d Lift2d02.3d Tenis2fh 3d

File name: I Open I

Files of type: [ 3D Files [*.3d)

Analog Filez [*.ana)
Wideo Files [*.avi] 4
"Wiew Files [ 7)1 2t

I
Avalable File Types

Available file types include *.3D (kinematic), *.ANA (analog), *.AVI
(video) and *.?T (digitized stick figure). After a selection is made, it
will appear in the edit box to the right of the file button.

3. Specify the type of data to be displayed in each data window.
Each window in the 3x3 grid represents a data window that will
appear as a 3x3 grid of data windows when the template is
activated. The data type is specified by dragging one of the 6
icons to the right of the 3x3 grid and dropping it in one of the grid
windows. The program will only allow drag/drop for an icon if the
selected file type matches the icon. For example, if the user
wishes the upper left window to be a graph display, the “graph”
icon would be dragged to and dropped into the upper left window
of the 3x3 grid. The program will allow this only if at least one of
the 6 allowed files is a 3D file.

4. When the mouse button is released in a drag/drop operation, a
dialog appropriate for the icon dropped will appear where the
data needed will be entered. For example, if a “graph” icon is
dropped, a dialog appears to identify which of the 6 files to use
for data and the quantities to graph. After this is completed, the
information for the 3x3 window will appear in the selected data
window.

5. When the template is completely established, select the OK
button. At this point, the program will prompt the user to provide
a unigue name for the template. The template is now complete
and saved.

OPENING A TEMPLATE

Once a template is created, it can be used for displaying data from almost
any data file. Follow the instructions below to utilize an existing template.
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1. Select the OPEN command from the TEMPLATES menu. A
dialog will appear with all of the existing templates listed.

Select a Template to Open [X]

Bazeball Hitting
Bazeball Pitch

Basket Ball Hook Shat
CP Gait Study

Dizcus

Diving

Running S print
Shotput

Swimming

Tenniz Backhand

2. Select the desired template and then the OK button. A dialog
will appear which is similar to the dialog that appeared when
creating the template. The main difference is that the column of
6 icons is missing. The only items that may be changed are the
6 file entries. The idea is that all the data windows remain
constant but the files for the data windows change.

3. Select the new data files to be used in the template by clicking
any of the 6 File buttons and selecting new data files.

4. After the data files are selected, click the OK button. Assuming
that new files have been entered, the program will prompt to
save the template with a new name (keeping the original
template intact). Selecting OK will save the new template while
selecting CANCEL will not. At this point the data display
appears.

NOTE: Once atemplate is opened and displayed, some things work a bit
differently. While a template is active, the list of data trials listed in the
primary view for the document is completely under computer control. The
user cannot add or remove any entries or create new Stick/Video views. The
user is restricted to the 9 windows generated by the APAS template.
However, the normal actions of Play/Pause etc. Are still available. A
“Normal” view can be generated from any of the 9 template views by double-
clicking the desired data window with the left mouse button. While the 9
views are active, an attempt to make a hard copy will print out an image of
the whole 3x3 window.

EDITING TEMPLATES

Individual templates can be modified using the Edit command. This
command allows the user to change any of the parameters for a template
and save the changes under the same template name.

1 Select the EDIT command from the TEMPLATES menu. A list
of the existing templates will be displayed.

30 o ARIEL DISPLAY PROGRAM Ariel Dynamics, Inc. VECTORS MODULE



Select a Template to Open

Baseball Hitting
Bazeball Pitch

Basket Ball Hook Shat
CF Gait Study

Discus

Diving

Rurning Sprint
Shotput

Swimming

Tenniz Backhand

e pe—

REMOVE TEMPLATES

The actual templates are stored in a single file called “APAS Display
Templates.tpl” in the APAS directory along with the APAS executable files.
Deleting this file removes all templates. Individual templates can be deleted
using the Remove command.

Left-click on the template to be edited and select the OK button.
. A dialog will appear which is similar to the dialog that appeared
when creating the template.

Make the desired changes to the template using the same
functions as when the template was created.

After the template editing has been completed, select the OK
button to save the changes in the same template name.

1 Select the REMOVE command from the TEMPLATES menu. A
list of the existing templates will be displayed.

Select Templates to Remove

Bageball Hithing

Bazeball Pitch

Basket Ball Hook Shat
CF Gait Study

Discus

Diving

Rurning Sprint
Shotput

Swimming

Tenniz Backhand

Ok I Cancel
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2. Left-click on the template(s) to be removed. An item selected for
removal will be highlighted. A single mouse click will act as a
toggle to select/de-select an item for removal.

3. Select the OK button to delete the selected templates.

TOOLS FOR DISPLAY

The Tools menu provides additional options for enhanced data analysis.
Options include the commands to zoom the X and Y-axes, options to add
text and numeric labels to the graph, and the ability to align the stick figures
along the coordinate axes.

ZOOM

The Zoom command is selected to expand the X and/or Y-axis of the graph.
This option is useful when attempting to isolate specific areas of the graph
for study. It can also be useful for graphs of analog data where there may
be thousands of data points in a single graph.

1. Select the ZOOM-X and/or ZOOM-Y command from the TOOLS
menu (or the ZOOM-X and ZOOM-Y icons from the toolbar).
The Zoom-X command will expand only the X-axis of the graph
while the Zoom-Y command will expand only the Y axis. These
commands can be selected multiple times to maximize the
resolution of the plot. NOTE: The Zoom commands are only
allowed when the active window is a graph. These commands
do not work with windows containing stick figures, video or
tables.

2. Select the UNZOOM command from the TOOLS menu (or the
UNZOOM icon from the toolbar) to remove all zooming actions
and return to the original graph.

LABEL

The Label command is selected to add/remove text labels to the plot or
graph. In addition, numeric values and intervals as measured directly from
data curves can be included as labels.

Adding Labels To The Graph

1. Selectthe LABEL, ADD commands from the TOOLS menu (or
the LABEL icon in the toolbar) to display the Enter Label Info
menu.
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Enter Label Info 1%}

Label Type Cuantity
* Shing %
i Yalue Yy
" Range LT

String; I
QK I Cancel | Fant... |

2. Specify the Label Type and Quantity
Label Types

String: Selected to create a normal text label. When this label type is
selected, the text label is entered in the String field.

Value: Value is selected to create labels reporting the horizontal or vertical
coordinate values of specified points on the current data curve graph. When
this label type is selected, the user must specify an X (horizontal), a Y
(Vertical) or X+Y (combination) coordinate value and then use the mouse to
indicate the particular point(s) for which to calculate and report the values.
This label will be “connected” to the specified points by a line.

Range: Range is selected to create labels reporting the value of horizontal
or vertical intervals or “ranges” on the current graph. When this label type is
selected, the user must specify an X (horizontal, Y (Vertical) or X+Y
(Combination) range and then use the mouse to indicate the interval (starting
and ending points) over which to calculate and report the range value. This
label will be connected to this interval with a line to each endpoint.

Quantity

X: “X” is selected to create a label with a point or range values measured in
X coordinate units. When this option is selected, the user must enter the
desired point or range (two points) using the mouse. The numeric X value
for that point or range will then appear on the graphic display for placement
by the user.

Y: “Y” is selected to create a label with a point or range value measured in Y
coordinate units. When this option is selected, the user must enter the
desired point or range (two points) using the mouse. The numeric Y value
for that point or range will then appear on the graphic display for placement
by the user.

X+Y: “X+Y” is selected to create a label with a point or range value
measured in X,Y coordinate units. When this option is selected, the user
must enter the desired point or range (two points) using the mouse. The
numeric X,Y value for that point or range will then appear on the graphic
display for placement by the user.

FONT: The Font button is selected to change the font, style, size, color and
effects of the labels.

3. Select the OK button to display the Label Create Instructions
menu. This menu provides exact instructions for the selected Label
Type. The example below shows the instruction for placing a String
(text) label. Press the ESC key on the keyboard or click the right
mouse button to abort the labeling process.
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Label Create Instructions

|Jze Curzor to Select Point of Interest

"Esc" or "RightClick" to Abart

Removing Labels From The Graph

1. Selectthe LABEL, REMOVE commands from the TOOLS menu
to display the Remove Labels menu. All labels for the active
graph are displayed in the “Label: column of the display. The
“Use” column indicates which labels should be drawn on the
graph.

Remove Labels B

Use Label
Left Toe Off

Left Heel Strike

Right Toe Off

Right Heel Strike

Gait Analysis Subjet #1
y=2.599

[05280.771]

BB

Ok Cancel Remove Al

2. Specify the Label(s) to be removed. The “x” in the first column
indicates that this label will be placed on the graph. When the
first column is blank, the label will be removed from the graph.
Left click on either the x or the label to toggle the label on or off.
Selecting the Remove All button will remove all labels from the
graph.

3. Select OK to redraw the graph with the specified changes.

ALIGN

The “Align” option allows the stick figure to be oriented in a direction
determined by the data points themselves, rather than along one of the
coordinate axes. When this option is selected, the user will be prompted to
choose an orientation direction as a line defined by a single point in two
different frames (i.e. the direction of movement of a point). The software
performs a rotation of the image about the “Y” coordinate axis until the
projection of the orientation direction line in the plane perpendicular to the
rotation axis is aligned with the specified axis. The steps to “align” a stick
figure are explained below.

34 o ARIEL DISPLAY PROGRAM Ariel Dynamics, Inc. VECTORS MODULE



As an example, consider a sequence of a golfer hitting a ball. Suppose the
user desires to align the image so that the direction of the flight of the ball
corresponds with the +X coordinate axis. The ball moves up and down (Y
coordinate axis) as well as horizontally, however, we are only interested in
the horizontal movement.

1. Select the ALIGN command from the TOOLS menu to display

the “align” options menu. The Align command can only be
selected when the active window is a stick figure.

Align Along Motion of a Point
Faint Direction Options
CHIN - | [ 1zt Frame
FOREHEAD Hhxis W] (L Fere
+2 iz .
G - Fhuis " Regression Line

13t Frame: I'I
Last Frame: |2ED

0K I Cancel |

Select the ball in the Point table and +X axis in the Direction
table. The 1%tFrame would be set to any frame up to the impact
with the golf club while the Last Frame would be set to the last
frame in the sequence where the ball is still visible (the farthest
point of flight).

Several additional Options are also available for the align function.
Selecting the 15t Frame option automatically sets the 15t Frame field
to the first image in the sequence. Likewise, selecting the Last
Frame option will automatically set the Last Frame field to the last
frame in the sequence. In either case, the align software uses only
the two points specified to determine the motion of a joint that will be
aligned with the selected axis. When the Regression Line option is
selected a regression line fitted to the motion using all frames is
determined and used to determine the axis of motion.

3.

Selecting the OK button will align the golfer so that the path of
the golf ball (projected in the horizontal plane) is aligned with the
+X axis.

Select the SAVE 3D command from the TOOLS menu to save
the rotated data to an APAS 3D file. By default, the original file
name will be entered when selecting the Save 3D command. If
the OK button is selected at this point, the original file will be
replaced with the rotated data. However, the user can also enter
any other filename, thus keeping the original file intact. In this
case, the APAS software will generate a matching CF file.
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SAVING A DISPLAY FILE

Once the Display analysis file has been created, the entire file can be saved
as a project (*.DIS) file for later use. The SAVE/SAVE AS commands can
be used to save all the information that is used to create the analysis. This
includes, MVC channel, Trigger channel, partitioning information as well as
the associated analog and 3D files. There are two options for saving the DIS
file:

1. Choose the SAVE command from the FILE menu. This
command will Save the current information using a sequentially
numbered default file name (defaultl.dis, default2.dis etc.) and
Save it to the current drive and directory. The *.DIS extension
will be added automatically.

OR...

2. Select the SAVE AS commands from the FILE menu. The Save
As dialog box will appear showing the current file name,
directory, drive and file type. At this point, you can enter the
desired name for the Display file. Please note that the file must
have the DIS extension.
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RESTORING PREVIOUSLY CREATED DISPLAY FILE

Display files can be created and saved to retain the necessary information
for displaying the biomechanical analysis. Files can then be Restored at a
later time for comparison and/or analysis. There are two methods to Restore
a previously created Display file:

1. Choose the OPEN command from the File menu. The OPEN
File Dialog box will appear. Select the desired drive, directory
and *.DIS file and click the OK button.

OR...

2. Select the File Open icon from the Display Tool Bar. The OPEN
File Dialog box will appear. Select the desired drive, directory
and *.DIS file and click the OK button.

DISPLAY OPTIONS

CHANGING THE FONT

The FONT parameters can be changed by the following process:

1. Select the FONT command from the OPTIONS menu. You will
be presented with a Font menu of the available options. The
options include Font, Font Style, Size, Effects and Script. Select
the desired options with the left mouse button. Press the OK
button to save the selected choice. Select the CANCEL button
to abort this menu without saving the changes.

MISCELLANEOUS OPTIONS

The DISPLAY program options can be changed by the following process:

1. Select the MISC command from the OPTIONS menu. The
Select Program Options menu will appear.

Select Program Options

Misc I

Optiohz

™ Lock Documents

Ok I Cancel e ulli) Help
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Use Smoothed Data

When this option is selected, the DISPLAY module will always use the
smoothed data (assuming it exists) for presentation. For example, it is
possible to specify that smoothing be done automatically (using default
values) as the data is being processed in the Transform module. If the "Use
Smoothed Data" option is selected in the Display module, the program will
use the "smoothed" data even if the Filter module was never directly

accessed.

Lock Documents

It is often desirable to have more than one document active at a time. A
"document" is a file created using either the ARIEL Display module (*.dis file)
or the ARIEL EMG module (*.emg file). Each document will have a set of
data sets to graph. For example, a single gait analysis might consist of three
separate documents:

1.

3.

One *.dis file for kinematic data obtained using the 3D option in
the Display module.

Another *.dis file for force platform data created using the
Display module.

Electromyogram (EMG) data obtained using the EMG program

All three documents could be opened simultaneously in the Display module.
If the "lock" option is selected, then commands such as Frame Advance and
Reverse, Rewind, FF, Play etc. are applied to all open documents. If not,
the command is only applied to the active document. Graphs, tables, stick
figures within a single document are always locked.

DISPLAY QUICK REFERENCE

CREATING A NEW DISPLAY PROJECT
1. Select FILE, NEW (or the New Document icon in the Tool Bar) to

8.

Open a new *.DIS document.
Select FILE, ANALOG to open the desired analog file.

Click on the NEW-A/D button below the "grid" and select a Save
Trial and Channel from the active Analog file. Select the OK
button to enter the selected data set to the active data set
display.

Repeat Step #3 to select all data sets of interest.

Mark individual entries as either active or inactive by clicking the
cursor in the 1st column of the grid. Active channels will be
graphed and displayed for analysis.

Mark an individual entry as the Maximum Voluntary Contraction
(MVC) by clicking the 2nd column of the grid.

Mark an individual entry as the Trigger channel by clicking the
3" column of the grid.

You are now ready to Graph, Export or Save the Display project.

GRAPHING DISPLAY DATA
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1. Select GRAPH, and the desired Graph type. Available choices
are DATA, AVG/RMS, INTEGRAL and POWER.

2. Specify the desired Graph options and select OK to display the
graphed data.

3. Repeat Step#1 for desired additional graphs.

EXPORTING DISPLAY DATA

Data can be exported to a Worksheet file as well as to an ARIEL format
Analog file.

WORKSHEET

1. Select EXPORT, WORKSHEET, NEW to create a new
worksheet file. Select EXPORT, WORKSHEET, OPEN to
append to an existing worksheet file.

2. Select EXPORT, WORKSHEET, SAVE to save the desired data
to the active worksheet.

3. Enter the desired Export Information and select OK to proceed.

Select EXPORT, WORKSHEET, CLOSE to close the active
worksheet

ANALOG

1. Select EXPORT, ANALOG, NEW to create a new .ANA file.
Select EXPORT, ANALOG, OPEN to append to an existing
Analog (.ANA) file.

2. Select EXPORT, ANALOG, SAVE to save the desired data to
the active Analog file.

3. Enter the desired Trial ID Caption and select OK to proceed.

Select EXPORT, ANALOG, CLOSE to close the active Analog
file.

SAVING A DISPLAY PROJECT
1. Select FILE, SAVE AS to save the Display project.
2. Select FILE, EXIT to exit the Display program.

DISPLAY MENUS

Listed below are the various menus for the DISPLAY program. Select the
desired menu to see a description of the available commands for each
menu.
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FILE COMMAND MENU

| Fi-

Hew Clrl+M

Open... Cirl+0

Cloge

Save Chil+5

Sawve Ais..

Analog

an

Frintt.... Cirl+P

Print Presiew

Print Setup...
Analog

) Capture

Recent Fils Rk
Trimn

Exit Digi4
Tranzform
Filter

Apazview

Display
Emg
Wectors
Kinetics
Delta

New
Selected to open a new *.DIS file for creating an DISPLAY project.

Open
Select the OPEN command to open an existing *.DIS file. . When this option is selected, the Open File
dialog box will appear.

Close
Select the CLOSE command to close the currently open file.

Save
Select the SAVE command to SAVE the current *.DIS project file. When this option is selected, the Save
File dialog box will appear.

Save As
Selected to SAVE the current file AS another name.

Analog
Selected to open a previously created ANA format ANALOG file to be used for the DISPLAY analysis.

3D
Selected to open a previously created 3D format DIGITIZED file to be used for the DISPLAY analysis.

Print
Select the Print command to send the current file to a printer.

Print Preview

Selected to check or examine the positioning on one or more pages. When you give the Print Preview
command, a new window will be open showing the document position as it would appear on paper. To close
the Print Preview window, select the Cancel button to go to the previous mode.
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Print Setup
Selected to adjust the printer settings prior to issuing the PRINT command.

APAS Modules
Selected to open additional APAS modules while keeping the current program open. When this command
is selected, the user will be presented with a list of APAS modules.

Recent File

Selected to open one of the most RECENT FILEs that were used. Files are selected by highlighting the
desired file name and left-clicking the mouse. The highlighted file can also be selected by pressing the
ENTER key.

Exit

Selected to EXIT the DISPLAY program and return to the APAS group in Microsoft Windows program
manager.

EDIT COMMAND MENU

Cut  Chil
Copy Chl+C
Paste Chrl+tf

Cut

Select the CUT command to remove the selected item and temporarily copy it to the Windows Clipboard.
The items are placed in the clipboard so that it can be Pasted into another area of the same application or
into another Windows application. To avoid losing this item, you should Paste it before performing any
additional editing.

Copy

Select the COPY command to make a COPY of the selected item and temporarily copy it to the Windows
Clipboard. The items are placed in the clipboard so that it can be Pasted into another area of the same
application or into another Windows application. To avoid losing this item, you should Paste it before
performing any additional editing

Paste
Select the PASTE command to insert a copy of the item currently in the Windows clipboard. This item
could have been cut or copied from almost any Windows application.
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VIEW COMMAND MENU

APAS Toolbar
v Toolbar
v Status Bar
Play
Play R
Stick Figure RIRE
. Pause
Hideo Step Fuud
Video+Gtick =
Tabl Step Rew
L Bewind
Hultiple East Fwd

APAS Toolbar

Selected to toggle on/off the APAS toolbar. When this option is active, the APAS toolbar will be displayed
and allow the user to select additional APAS modules while keeping the current program open. The toolbar
can be positioned to the desired position by dragging it with the mouse.

Toolbar

Selected to display or remove the Display Toolbar located at the top of the view window. This command
acts like a toggle switch. The check mark next to the Toolbar command indicates that the Toolbar will be
visible. Selecting this option again, will remove the check mark and remove the Toolbar from view.

Status Bar

Selected to display or remove the Display Status Bar located at the bottom of the view window. This
command acts like a toggle switch. The check mark next to the Status Bar command indicates that the
Status Bar will be visible. Selecting this option again, will remove the check mark and remove the Status Bar
from view.

VCR

Selected to activate "VCR-like" commands for animating the Display data. When this command is
selected, an additional menu is displayed for the various animation options.

Stick Figure
Selected to create a new view window for displaying the stick figure.

Video
Selected to create a new view window for displaying the video image.

Video + Stick
Selected to create a new view window for displaying the stick figure superimposed on top of the video
image.

Table

Selected to create a new view window for displaying the curve data in a table format. This format is similar
to an Excel spreadsheet.

Multiple

Selected to toggle between Single and Multiple stick figures. When this option is selected and the Stick
Figure option is activated, the stick figure will be displayed in the Multiple format. If this option is not selected,
the stick figure will be displayed in the Single format. The current selection is indicated in the Display Tool
Bar.
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TEMPLATE COMMAND MENU

LCreate..
Open...
Edit...
Bemove. ..

Create
Selected to create a new template file. When this option is selected, an additional menu will be presented
that allows analysis templates to be created and saved.

Open
Selected to open an existing template for use with multiple data files. This command allows the user to
only change the data files used for the template and then display the windows for the selected data files.

Edit
Selected to edit any of the template parameters and save the changes under the same template name.

Remove
Selected to Remove any of the existing templates. Multiple templates can be selected and deleted if
desired.

GRAPH COMMAND MENU

Data
Avg/Rmz
Integral

Power

Data
Selected to display information pertaining to the “raw” data signal. When this option is selected, an
additional menu will be presented that allows changing the display parameters.

Avg/RMS
Selected to display the combined Average and RMS curves calculated from the “raw” data signal. When
this option is selected, an additional menu will be presented that allows changing the display parameters.

Integral
Selected to display the Integral curves calculated from the “raw” data signal. When this option is selected,
an additional menu will be presented that allows changing the display parameters.

Power
Selected to display the Power spectrum curves calculated from the “raw” data signal. When this option is
selected, an additional menu will be presented that allows changing the display parameters.
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EXPORT COMMAND MENU

Ezport

finalogFile

Worksheet

Selected to activate the worksheet option for data export. This option allows active data to be exported to a
worksheet for further data processing.

Analog File

Selected to activate the Analog File option for data export. This option allows processed data to be exported
to the *.ANA format file and saved as a new data file.

New
Selected to create a New worksheet/analog file for data export. When this command is selected, a menu will
be presented to specify the drive, folder and file name for the worksheet/analog file.

Open
Selected to Open a worksheet/analog file for data export. When this command is selected, a menu will be
presented to specify the drive, folder and file name for the worksheet/analog file.

Close
Selected to close the currently open worksheet/analog file.

Save
Selected to SAVE the selected date to the specified worksheet/analog file.

TOOL COMMAND MENU
| 700 I

Z00mm$4
Zoom-r’
UrZoom

Add
Remove

Align
Save 30

Zoom-X
The Zoom X command is selected to zoom the X-axis of the currently displayed graph. The Zoom
command can be selected numerous times to maximize the resolution of the graph.

Zoom-Y

The Zoom Y command is selected to zoom the Y-axis of the currently displayed graph. The Zoom
command can be selected numerous times to maximize the resolution of the graph.

UnZoom
The Unzoom command is selected to remove all zooming commands on the currently displayed graph.
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Label
The Label command is used to select from a number of specialized labeling options. When this command
is selected, an additional menu will be displayed to either Add or Remove the labels.

Align
The Align command is used to orient the stick figure image in a direction determined by the data points
themselves, rather than along one of the coordinate axes.

Save 3D

The Label command is used to save the “aligned” data to a 3D file. By default, the original file will be
replaced, however, the user has the option to save the changes to a new file, thereby keeping the original file
intact.

WINDOW COMMAND MENU

LCazcade
Tile
Aange
Amange lcons

Cloze all

v 1 Displapl

Cascade
Selected to arrange all programs that are window sized in an overlapping CASCADE. This will not arrange
a program that has been minimized to an icon.

Tile

Selected to re-size the program windows to fit side-by-side on the screen. Since Windows will include all
programs that are window-sized in the tile setup, it is best to minimize all programs that are not currently
being used so it will not take up space on the screen.

Arrange
Selected to ARRANGE the Display views.

Arrange Icons
Selected to automatically ARRANGE ICONS in a straight row. The user has no control over where the
icons are placed.

Close All
Selected to Close all the active view windows.
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OPTIONS COMMAND MENU

Optionz
Font..
tizc

Selected to set the Font, style, size and effects for the displayed graphics.

Fonts

Misc

Selected to specify selected program options. These include specifying data sets to be used for display
and locking multiple projects.

HELP COMMAND MENU

Index
Using Help

About Display...

Index
Selected to provide an INDEX of Help related topics.

Using Help
Selected to provide instructions on using the Help Windows.

About DISPLAY
Provides information about the DISPLAY program
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