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1.0 INTRODUCTION

The original MATB was developed by J. Raymond Comstock and Ruth J. Arnegard in 1992.
Originally designed as a benchmark for a wide range of studies regarding operator performance
and workload (Arnegard & Comstock, 1991), it has become a mainstay for psychological and
psychophysiological research regarding cognitive workload, as well as the issue of trust in
automation (Carmody & Gluckman, 1993; Parasuraman, Mouloua, & Hilburn, 1998), and
psychophysiologically-controlled aiding (Wilson, Lambert, & Russell, 2000).

With changes in computer hardware over the last 18 years, the original MATB software has
become all but unusable on modern systems. In order to facilitate compatibility on newer
computer systems in government and educational laboratories, additional hardware and software
support was necessary. Due to MATB*s widespread use in research, the ability to customize the
task to suit specific research areas was also added, allowing MATB to cater to an even larger
research community. In conjunction with this, more detailed performance analyses were also
added, as well as the ability to quickly create and customize experimental scripts to again suit the
specific needs of researchers. The result of these additions is AF. MATB, which can be executed
from any Windows PC. This new version of the original MATB preserves all of the design
features of the previous version, while implementing a number of new features designed to
provide maximum flexibility and customizability while improving ease-of-use for the researcher
and participant. The new features do not impact comparisons with the previous software; exact
replications of previous research are possible and facilitated by the new supporting tools.

Like the original version, AF_ MATB consists of six windows that comprise the total battery.
Each of the four subtasks is represented in a separate window (see Figure 001); these subtasks
include: System Monitoring, Communications, Resource Management, and Tracking. The last
two windows, which contain Scheduling and the Pump Status information, are resources that the
user can utilize to improve performance during the task. Each of these windows will be discussed
later in more detail.

NGT504

NAVI 108.9 ()

Figure 001 — The AF_ MATB window once loading has been completed.
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2.0 SYSTEM REQUIREMENTS

Hardware requirements for AF. MATB include a 1 GB of RAM, 2 GHz dual-core processor, a
keyboard, mouse, joystick, and a 15-inch monitor (1280x1024 resolution), at minimum. It is
important that these minimum requirements be met to ensure proper function of the task.
Executing the task on machines that do not meet these minimum requirements may produce
periods of freezing caused by audio playback, slower movement of the fuel level indicators,
gauge indicators, and tracking crosshair, as well as unreliability of event times. Please note that
while the task is sensitive to machines that do not meet the minimum requirements, movement in
the task and playback of audio files will not be negatively affected in any way by machines that
exceed these requirements.

A keyboard, mouse and joystick are all required for the task to be properly executed. A mouse is
necessary for responding to some of the dialog boxes at the start of the task, and can be used by
the subject to respond to events in the task. The keyboard is necessary for manual event
triggering and AF MATB System Commands, which will be discussed later. Finally, the
joystick is required for operation of the Tracking Task. In the event that a joystick is not present,
the user will be notified that no joystick has been detected at the start of the task and the tracking
crosshair will float freely about the screen. Please be aware that the joystick must be connected
to the computer prior to execution of the task. If the joystick is connected after the task has been
executed, the joystick will not be detected.

AF MATB was designed for Windows computers operating on Windows XP SP3 or higher. If
the task is executed using a MATLAB script, then version 2007B or later should be used.
Otherwise, MATLAB Compiler Runtime 7.8 or later is required.

Please ensure that your DPI settings are set to default values. If your DPI is set to custom values,
you may experience window distortion.
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3.0 AF_MATB Subtask Descriptions
3.1. System Monitoring

The System Monitoring subtask (see Figure 002) can be located in the upper left section of the
AF MATB window. It consists of two tasks: Gauges and Lights. The length of event faults can
be manipulated using AF MATB_Parameters, which will be discussed later in this manual.
Please note that the performance and operating parameters for each of the two tasks are
independent. For example, the Gauges and Lights components are each capable of having
different timeouts.

05/20/2010
Figure 002 — The entire System Monitoring subtask AF_ MATB.

3
Distribution A: Approved for public release; distribution unlimited.



3.1.1.Gauges
The Gauges subtask consists of the user observing the four gauges located in the System
Monitoring window of AF. MATB (see Figure 003). The user must be informed of the normal
operating behavior of the gauges, as well as behavior that would indicate a malfunction. The user
is instructed that in event of a malfunction, a correct response is required within the
experimenter-defined timeframe.

Figure 003 — The group of gauges used in the System Monitoring subtask.

Normal operating behavior for a gauge is defined as a gauge indicator smoothly fluctuating
between one tick mark above the center of the gauge and one tick mark below the center of the
gauge (see Figure 004). The gauge indicator may briefly pause at the top of its operating range
before changing direction and moving towards the bottom of its operating range, or vice versa.
The length of this pause is capable of being adjusted via the End of Range Delay Max (Cycles)
parameter. Gauge speed can also be adjusted through the Gauge Speed Lower and Higher limit
parameters/

Figure 004a Figure 004b

Figure 004 — The maximum and minimum points of normal operation for a gauge.
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The two images above illustrate the maximum and minimum value of each gauge when
operating normally, respectively.

A gauge malfunction is defined as any time when the gauge indicator fluctuates outside of the
previously defined operating range. This behavior will be exhibited for the duration specified by
the Gauge Malfunction Timeout.

A gauge malfunction is characterized by a smooth transition out of the normal operating range
and into either the upper or lower malfunctioning ranges. For the duration of the malfunction, the
indicator will continuously alternate between the malfunctioning range and the normal range, as
illustrated in Figure 005. The program is designed such that the scheduled malfunctions will
occur in the area that the indicator is already traveling within. For instance, if the indicator is
traveling up when the malfunction is scheduled to occur, the indicator will stay in the upper
malfunctioning range. Conversely, if the indicator is traveling down when the malfunction is
scheduled to occur, the indicator will stay in the lower malfunctioning range. The two sets of
figures above (Figure 005) illustrate the minimum and maximum points of the malfunctioning
range that can occur in the lower portion and upper portion of the gauge, respectively.

Figure 005a ) Figure 005b -

Figure 005 — The minimum and maximum points of the indicator during a malfunction for the lower and upper portion of the
gauge.

Responses for this task can be recorded in one of two ways. Users may respond using the
keyboard command for each gauge (see Keyboard Response Commands for System
Monitoring), or users may respond by clicking on the corresponding button below each gauge,
i.e. F1, F2, etc. in the task window with the mouse. Please note that specific response modes
may be enabled or disabled via Input Options.

If the appropriate response is recorded within the malfunction duration, the gauge indicator will
automatically return to the center of the gauge, and stay there for a specified duration (Correct
Fault Identification). Additionally, a yellow bar will appear at the bottom of the gauge, as
illustrated (Figure 006).
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Figure 006 — A gauge with a malfunction that was properly corrected.

If no response is recorded within the malfunction duration, or if a response is recorded after the
timeframe, it will be recorded as a timed-out response and a false alarm respectively. In the event
that a response is not made in the correct timeframe, the gauge indicators will automatically
resume normal functioning with no indication that a malfunction occurred.
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3.1.2.Lights
The Lights subtask consists of the user observing two indicator lights located in the System
Monitoring window of AF. MATB.

Figure 007 illustrates the normal behavior of the two lights. The light located on the left,
designated Light 1, is green or “on” and the light located on the right, designated Light 2, is
black or “off.”

Figure 007 — The Lights portion of the System Monitoring subtask with both lights shown to be functioning normally.

In the event of a malfunction, each light exhibits different malfunctioning behavior, though the
duration of the malfunction that either light exhibits will be the same. The duration of the
malfunction can be manipulated via the Gauge Malfunction Timeout parameter.

Malfunctioning behavior that requires a user response for Light 1 is when the light “turns off” or
turns black. For Light 2, malfunctioning behavior that requires a user response is when the light
“turns on” or turns red. Each of these lights will malfunction for a set duration, as previously
mentioned. The figure below (Figure 008) illustrates the malfunction for each light. Thus, if the
user were to encounter the situation below, responses would be required for each light, as a
malfunction has occurred for both Light 1 and Light 2.

Figure 008 — The Lights portion of the Systems Monitoring subtask with both lights malfunctioning.

Responses for this task can be recorded in one of two ways. Users may respond using the
keyboard command for each light (see Keyboard Response Commands for System
Monitoring), or users may respond via the corresponding button below each light, i.e. F5 or F6
in the task window. Please note that specific response modes may be enabled or disabled via
Input Options.
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If the appropriate response is recorded within the malfunction duration, the malfunctioning
behavior will automatically be corrected, and the light will be restored to its normal functioning
behavior.

If no response is recorded within the malfunction duration, or if a response is recorded after the
timeframe, it will be recorded as a timed-out response or a timed-out response and a false alarm,
respectively. In the event that a response is not made in the correct timeframe, the lights will
automatically resume their normal functioning behavior.
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3.2. Resource Management

The Resource Management task is located in the bottom-middle section of the AF MATB
window. The goal of this task is to balance and maintain the two consumption tanks (Tank A and
Tank B) at a specific volume using the eight pumps and four supply tanks. There are several
parameters that can be manipulated through the Task Parameters Utility. These parameters
include: the target volume, pump flow rates, tank starting volumes, and the maximum tank
volumes. The amount of time that passes between updates of tank information can be
manipulated through the Task Parameters Utility.

Please note that the window to the right of the Resource Management is the Pump Status
Window (see Figure 009). This window is used to provide additional information regarding the
pumps in the Resource Management task. It indicates which pumps are active by displaying the
flow rate of each particular pump when it is on. In one of the autopilot options, all pump rates are
replaced with “Auto,” indicating that the fuel autopilot is active. The Pump Status Window is
only meant to be used as a resource and requires no action on the part of the user.

Flow Rates
1800
1600
1800

1600

1600

1600
0
0

Figure 009 — The Resource Management and Pump Status windows of AF. MATB, with Pumps 1 through 6 on.

Tank A can be filled using three methods. The first way that fuel can be pumped into Tank A is
through Tank C, via Pump 1. However, Tank C is not a bottomless tank, and must be filled from
the bottomless supply tank to right of Tank C via Pump 5. The second way that fuel can be
pumped in is directly from the bottomless tank via Pump 2. The third and final way fuel can be
pumped into Tank A is from Tank B via Pump 8. This is a viable solution in the event that Tank
B is over-filled while Tank A is under-filled or if Pumps 1, 2, or 5 are disabled for extended
periods. However, it should be noted that this solution is not recommended except in specific
cases due to the fact that, in most cases, it will still hurt one*s Resource Management score.
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Tank B can also be filled using three methods. The first way that fuel can be pumped into Tank
B is through Tank D, via Pump 3. However, Tank D is not a bottomless tank, and must be filled
from the bottomless supply tank to the right of Tank C via Pump 6. The second way that fuel can
be pumped in is directly from the bottomless tank via Pump 4. The third and final way fuel can
be pumped into Tank B is from Tank A via Pump 7. As with transfers from B to A, this is a
viable solution in the event that Tank A is over-filled while Tank B is under-filled or if Pumps 3,
4, or 6 are disabled for extended periods.

Pumps used in this task are toggled on and off, and this can be done in two ways. It can be done
by pressing the corresponding number, i.e. 1 for Pump 1, etc. on the keyboard, or by mouse-
clicking the small square in between two tanks. Squares that are black are considered “off” and
are not pumping fuel, while boxes that are green are considered “on” and are pumping fuel.

The Resource Management subtask can experience two types of malfunctions or faults. The first
type of fault is known as a Shut-off. In a Shut-off, a specific pump will turn off automatically
with no notification that it is going to be turned off. In essence, a Shut-off simulates a user
manually turning the pump off.

The second type of fault is a Pump Failure. In a Failure, the affected pump is turned off and
locked (see Figure 010), such that the user will not be able to use that pump for a specified
duration, which can be set via the Pump Fault Duration parameter. Please note that while it is
not recommended for experimental conditions, the user can correct Pump Failures if the Allow
Subject to Manually Fix Pumps? parameter is enabled.

[

>
3
4

o

[0)]

Figure 010 — The Resource Management and Pump Status windows illustrating a Pump 1 fault.

Pump Failures are indicated by the pump turning red for the specified duration of the event, as
illustrated by Pump 1 in Figure 010. In addition, please note that within the Pump Status
window, the flow rate for Pump 1 is 0, which indicates that no fuel is flowing through that pump.
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At the end of the Failure duration, the pump will turn black, and normal function will be
restored.

It should be noted that one of the new features of AF MATB is an autopilot mode for the
Resource Management subtask. This subtask is now one of two subtasks in AF MATB that has
an autopilot mode which can be enabled or disabled by either the script or the user. When the
autopilot is engaged, the users ability to manipulate pumps is disabled, and the computer will
manage exactly which pumps should be on and off based on the Autopilot Maximum
Difference Between Tanks, Lower and Upper Limit Main Tank Autopilot Ranges, and Lower
and Upper Limit Supply Tank Autopilot Ranges. When a specific tank falls above or below
one of these parameters, the autopilot will direct the correct pump to take the appropriate action.

There are two different modes that this autopilot can operate under. In the first mode, there is no
indication that the Resource Management autopilot is on. There are no labels or notifications that
it is active, except for the fact that pumps will change without any action from the user.
Additionally, the user*s actions are locked out while the autopilot is engaged.

The other mode, as illustrated in Figure 011, uses a less distracting approach. In this case, the
autopilot hides all of its actions by turning all of the pumps blue and setting all Pump Status flow
rates to “Auto.” This form of autopilot was created after users reported being distracted by the
changes occurring in the Resource Management window while the autopilot was active. It
should be noted that, using this method, the user®s actions are still locked out when the autopilot
1s engaged.

PUMP STATUS

Flow Rates
1 Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto

Figure 011 — The Resource Management and Pump Status windows illustrating one of the 2 autopilot modes.

Users can toggle between these two autopilot modes as long as the Allow Manual Event
Triggering? parameter is enabled.
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3.3. Tracking

Located in the middle upper portion of the Task Window, is the Tracking task. This subtask is
the only subtask that does not have dual input. Using a joystick, the goal is to take the green
crosshair and steer it as close to the center yellow crosshair as possible. Tracking has 3
difficulties, each of which can be triggered via the user or script. Each difficulty is marked by
more frequent changes in direction and faster movement of the tracking crosshair.

This subtask is the only subtask, besides the Resource Management task, that includes an
autopilot mode. When this autopilot mode is enabled, the “MANUAL” label (Figure 012) on the
task will change to “AUTOMATIC” (Figure 013). Additionally, the tracking crosshair will move
to the center crosshairs and stay there. During this time, no input from the joystick is required.
This mode can be activated via the user or script, as well.

R MANUAL
Figure 012 — The Tracking subtask running in MANUAL mode.

AUTOMATIC
Figure 013 — The Tracking subtask running in AUTOMATIC mode.

Using the Task Parameter Utility, the speed of the crosshair, the frequency of direction changes
(for both autopilot and manual modes), the center range for the autopilot, and the joystick gain
may all be adjusted.
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3.4. Communications

The Communications Subtask is an aural subtask located in the lower left portion of the Task
Window. This task centers around 2 stimuli: True Communications Events and False
Communication Events. True Events are addressed to the user*s callsign designated by the blue
“Callsign” label in the Communications Window (Figure 014). False Events are addressed to any
callsign other than the one indicated in the Communications Window.

NGT504

: bla e e
108.9

1181

126.9 =

Figure 014 — The Communications subtask window with the default maximum and minimum frequencies shown for the NAV
channels and default minimum and maximum frequencies for the COM channels.

True Events have a specified time-out associated with them. In order to successfully respond to a
True Event, the user must follow the instructions issued and change the specified channel to the
correct frequency. The four channels in Communications window are the column on the left,
labeled as “NAV1,” “NAV2,” “COMI,” and “COM2” by default. The frequencies of each of
those corresponding channels are located to the right of each channel.
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An example of a True Event is as follows: “NGT504, NGT504, set first navigation one zero nine
point seven.” “First navigation” refers to the channel, NAV1, and “one zero nine point seven”
refers to the frequency, 109.7. In order to properly respond, the arrow indicators need to be
located on the appropriate channel, in this case, NAV1. In order to do this, the user can use the
corresponding arrow keys on the keyboard, or the user can click on the corresponding arrow in
the Task Window. Next, the correct frequency should be selected using either the keyboard or
Task Window arrows. Finally, while the arrows are still on the appropriate channel, the user
needs to lock in that frequency using either the Enter key on the keyboard or the “Enter” button
on the Task Window. The “Enter” button will briefly change from blue to green once it has been
pressed; this allows the user to verify that his/her response was locked-in (Figure 015). Please
note that whatever channel and frequency the arrows are on when Enter is pressed is the
information that will be locked in.

NGT504

108.9

108.9

121.5 ==

553y 2 P &

Figure 015 — The Communications subtask where someone just locked in frequency 121.5 on channel COM1, as indexed by the
green enter button.

In the example above, the user has successfully locked in a frequency of 121.5 for the Com1
Channel. Please note, as previously stated, you can only lock in frequencies on the channel that
the arrows were on at the time Enter or “Enter” was pressed.

Parameters that can be manipulated via AF. MATB Parameters for this subtask include the
channel labels, the True Event timeout, the channel frequency ranges, and the duration of the
locked-in indicator.
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3.5. Scheduling

The Scheduling Window is located in the upper right portion of the Task Window. This window
allows the user to see eight minutes into the future for the Tracking and Communications
subtasks. When scheduling is disabled, or when a script is not loaded, the scheduling window
will appear with two thin yellow lines, as illustrated in Figure 016.

Figure 016 — The default appearance of the Scﬁédﬁiri'ﬁg@indow. No events have been scheduled or scheduling has been disabled
in this instance.

For the Tracking subtask, the color and thickness of the line on the left, the “T” line, indicates
different levels of tracking difficulty. For the Communications subtask, every communication
event, regardless of whether it is a True Comm, or a False Comm, is signified by a small red
rectangle on the right yellow line, or “C” timeline.

The use of this window may or may not be desired for some experimental paradigms, and as a
result, it can be enabled or disabled through Enable Scheduling? parameter. This window
requires no action on the part of the user (see Figure 017).
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Figure 017 — A Scheduling window with a 5-minute trial set to a low Tracking difficulty, and 8 Communications events.

In this Scheduling window (Figure 017), the thicker green section on the “T” line, indicates that
for the next 5 minutes, the Tracking Difficulty is set to “Low.” Additionally, note the red
rectangles on the “C” line. They indicate that in the next five minutes, eight communications will
occur. As time progresses, the green bar will get shorter, indicating the progression of time, and
the red rectangles will move closer to the top. Once they reach the top, they will disappear. A
Scheduling window with a thicker yellow section indicates a moderate Tracking Difficulty
(Figure 018). Also, note the increase in red rectangles on the Communications timeline.

Figure 018 — A Scheduling window with a 5-minute trial set to a moderate Tracking difficulty, and 16 Communications events.
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A Scheduling window with a thick red line indicates a high Tracking Difficulty (Figure 019). In
addition, note the red rectangles on the communications timeline; with this schedule, the
communications would be received almost one-after-another in many cases.

-
-
-
~

Figure 019 — A Scheduling window with a 5-minute trial set to a high Tracking difficulty, and 22 Communications events.
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A Scheduling window with a thin blue line indicates that the Tracking Autopilot has been
enabled for this trial (Figure 020). Please note that if the autopilot is manually controlled by the
subject, those changes will not be reflected in the scheduling window.

]
| |
i
r~
v

Figure 020 — A Scheduling window with a 5-minute trial set to one of the automatic Tracking modes, and 8 Communications
events.

18
Distribution A: Approved for public release; distribution unlimited.



The Scheduling window is able to handle all trial conditions input via a script. In this instance
(Figure 021), a six minute script was loaded, with three trials of two minutes each. In the first
two minutes, the Tracking Difficulty was set to “Low,” while the second 2 minutes, minutes 2:00
—4:00 were set to autopilot, and finally, minutes 4:00 — 6:00 were set to “High.”

Figure 021 — A Scheduling window showing three 2-minute trials comprising one run. The Tracking difficulties are set to low,
autopilot, and high, with &, 5, 8 Communication events for three trials.
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The Scheduling window is also able to cope with trials or scripts longer than the window. In this
example (Figure 022), a 10 minute script was loaded comprised of two 5 minute trials.

Figure 022 — A Scheduling window with two 5-minute trials, with the information regarding the first trial completely contained
on the timeline, and the information regarding the other trial truncated to fit the timeline.

By comparing this figure (Figure 023) with the previous figure (Figure 022), one can see that as
time progresses, the bar that indicates one®s current tracking difficulty will shrink, while the next
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visible bar will either grow to indicate its full duration (the green bar now indicates that the next
trial is 5 minutes long, as opposed to the previous figure, when it could only indicate up to 3
minutes). Once the last bar on the timeline grows to indicate its true duration, it will start to
move up the timeline as the bar before it continues to shrink.

Figure 023 — The same trial as shown in Figure 022, but with some time elapsed to show how the information in the second trial
grows to fill the timeline as time progress.
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4.0 BEFORE USING AF_MATB
4.1. Installation

In order to run AF. MATB using the executable, an acceptable MATLAB Compiler Runtime
(MCR) needs to be installed (see Figure 024). This version of the installer included in the
AF MATB package is MCR7.8, though any more recent version should work, as it has been
verified to work with versions as recent as MCR 7.13.

In order to install the MCR, run the included InstallShield Wizard (see Figure 025).

MCRInstaller

Figure 024 — The MCR Installer icon on a black desktop background.

The initial wizard will then ask to choose your language, and then install the Visual C++
Runtime Components, called VCREDIST X86.exe.

InstallShield Wizard

MATLARR] Compiler Buntime 713 requires that the following requirements be installed on
.1 wour computer prior toinstalling thiz application. Click QF, to begin instaling theze
© requirements:

Statusg | R equirement |
Pending “CREDIST_*86

Install Cancel

Figure 025 — The Visual C++ Component Runtime installation window.
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These runtime components will extract and install. After this, the Mathworks Installer screen
(see Figure 026) will appear.

|§ MATLAB(R) Compiler Runtime 7.13 - InstaliShield Wizard i x|

MATLAB

Compiler Runtime

The InstallShield(R) Wizard will install MATLAB(R) Compiler
Runtime 7.13 on your computer. To continue, dlick Next.

MATLAB and Simulink are registered trademarks of The
MathWorks, Inc. Please see www.mathworks.com/trademarks
for a list of other trademarks owned by The MathWorks, Inc.
Other product or brand names are trademarks or registered
tradmarks of their respective owners.

WARNING: This program is protected by copyright law and
international treaties. Copyright 1984-2010, The MathWorks,
Inc.

; ) The MathWorks

AN

Cancel |

Figure 026 — The Mathworks Installer screen for the MCR.

ALK

Click “Next” and select your Name and Organization, as well as where you are installing the
files, and then click “Install” (see Figure 027).

i'-.%‘ MATLAB(R) Compiler Runtime 7.13 - InstallShield Wizard |

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstallShield

< Back I Install I Cancel

Figure 027 — Click “Install” to install the MCR so that the 3 included .exe files can be used.
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Once the installation has completed, you are able to run all three of the included .exe files. After
installing the MCR, the System Files used by the task need to be unpacked. Simply right click on
the icon and select “Extract All” (see Figure 028).

& C:\Documents and Settings\millerwd\My Documents\New Folder ;|g|5|
File Edit View Faveorites Tools Help | :,'
e Back - J e l_@ /_] Search i Folders v
Address IB C:\Documents and Settingsimillerwd My Documents\Mew Folder j Go
(EiAF MATE Sysfem Pl

File and Folder Tasks x

() Make a new folder

@ Publish this folder to the
Web

ki Share this folder

Other Places £

ﬂ My Documents
[ Shared Documents
¢ My Computer

\‘3 My Metwork Places

»

Details
New Folder
File Folder

Date Modified: Today, May 25,
2010, 10:42 AM

Figure 028 — The zipped AF_MATB System Files folder.
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After extracting the files, an unzipped folder will appear with the same name (see Figure 029).
This folder is the AF. MATB System Files folder utilized by the task. At this point, you can
delete the .zip file.

& C:\Documents and Settings\millerwd\My Documents\New Folder =10l x|
File Edit WView Favorites Tools Help | 'l';'
G Back - J N lﬁ /_) Search i Folders v

Address Ilﬂ C:\Documents and Settings\millerwd My Documents\Mew Folder j Go

[ 5 aF_maTE system Fjes

File and Folder Tasks 3
Search...
=) Rename this fie e
_& Move this file
Extract All...
D Copy this file e
€D Publish this file to the Web Scan for Viruses...
() E-mail this file FExtract files...
Extract Hi
¥ Delete this file I EiesieE
B Extract to AF_MATE System Files,
Open With 3
Other Places & Copy To Folder...
D My Documents Mave To Folder...
Send To 2
() shared Documents
i§ My Computer Cut
&3 My Network Places &y
Create Shortcut
» " Delete
5 = Rename
AF_MATB System Files Froperties

Compressed (zipped) Folder

Date Modified: Today, May 26,
2010, 10:42 AM

Size: 1.17MB

Figure 029 — “Extract all” from the System Files folder.

This folder is what AF MATB will ask for after inputting the Subject ID and script information
(see Figure 030). All that is left is to copy the three .exe files into the directory that the System
Files folder is located in and execute (see Figure 031). The System Files folder should not be
modified, nor should anything be

& C:\Documents and Settings\millerwd\My Documents\New Folder =131 x|
File Edit View Favorites Tools Help ‘ ..;'
@Eack - ‘.\_/] - lm; /,\-'Seardﬂ i Folders |v

Address [ c:\Documents and Settings\millerwd\My Documents Wew Foider B>

[C)AF_MATB System Files
File and Folder Tasks e
(2 Wake & new folder

&) Publish this folder to the
Web

{7 share this folder

Other Places 2

(£} My Documents
[ Shared Documents
i My Computer

& My Network Places

Details F3
Hew Folder
File Folder

Date Modified: Today, May 26,
2010, 10:42 AM

Figure 030 — The unzipped AF_MATB System Files is what AF_ MATB will need to properly execute.
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placed in this folder. If any additional files are added to the System Files folder, the task will not
execute.

=
File Edit View Favorites Tools Help ‘ 4'
eﬂadc - -Q - lj@} /:) Search e Folders |v
Address [ c:\Documents and Settings \ymilerel My Documents\ew Folder =
CTRA7 MATS System Fles!
File and Folder Tasks 2 [T]aF_MATE.exe

IjAF_MATB_ParametErs.exe

=3 Make w folds
‘j ke & new =" SAF_MATB_SUiDtGEHEFﬂtUF.EXE

€} Publish this folder to the
Web

{7 Share this folder

Other Places E

() My Documents
() Shared Documents
g My Computer

&3 My Network Places

Details 3
Hew Folder
File Folder

Date Modified: Today, May 26,
2010, 10:42 AM

Figure 031 — The three .exes and the unzipped AF_ MATB System Files folder in a directory. You are now ready to run the task.
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4.2. Task Response Commands

4.2.1. System Monitoring
F1
In the event of an error in the first gauge, pressing this key (see Figure 032a) will fix the first
gauge. If there is no error in the first gauge, then pressing this key will log a “False Alarm,”
which is the case for all gauge and light keyboard commands in the System Monitoring section.
Please note that the figures (Figure 032) are the buttons in the task.

El

Figure 032a

F2
In the event of an error in the second gauge, pressing this key will fix the second gauge (see
Figure 032b).

Figure 032b
F3
In the event of an error in the third gauge, pressing this key will fix the third gauge (see Figure
032c¢).
Figure 032c
F4
In the event of an error in the fourth gauge, pressing this key will fix the fourth gauge (see Figure
032d).
Figure 032d
F5

In the event of an error in the first light, which can be either green or black, pressing this key will
fix the first light (see Figure 032e).

Figure 032e

F6
In the event of an error in the second light, which can be either red or black, pressing this key
will fix the second light (see Figure 032f).

B

Figure 032f
Figure 032 — The six buttons in the task window that the user can click on to perform actions for the System Monitoring subtask.
Users can click on a button in the task window using the mouse, instead of using the function

keys on the keyboard to have it perform the same function as you would by pressing the
corresponding keyboard key.
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4.2.2. Resource Management
1
The first pump can be toggled on or off using either the corresponding keyboard command (in
this example, the number 1 key) or by clicking on that pump with the mouse (see Figure 033a).
The direction of flow from this pump, as denoted by the arrow next to that pump, indicates that
fuel is flowing from Tank C to Tank A at the rate indicated by the Pump Status Window.

Please be aware that all pumps in the Resource Management subtask are capable of being
toggled on or off using either the keyboard command, or by clicking on the pump with the
mouse. In addition, no pump will be able to be turned on if fuel is unable to flow from it. Finally,
any pump that is experiencing a fault, as indicated by being red as opposed to black or green,
will not pump fuel and will be stuck in the “Off” position for the specified fault duration. These
three pieces of information are true for all pumps in the Resource Management subtask. Please
note that the items that comprise Figure 033 are buttons in the task.

Figure 033a

2

The direction of flow from this pump, as denoted by the arrow next to that that pump, indicates
that the fuel is flowing from an unlabeled supply tank to Tank A at the rate indicated by the
Pump Status Window (see Figure 033b).

Figure 033b

3
The direction of flow from this pump, as denoted by the arrow next to that pump, indicates that

the fuel is flowing from Tank D to Tank B at the rate indicated by the Pump Status Window (see
Figure 033c).

Figure 033c
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4

The direction of flow from this pump, as denoted by the arrow next to that pump, indicates that
the fuel is flowing from an unlabeled supply tank to Tank B at the rate indicated by the Pump
Status Window (see Figure 033d).

Figure 033d

5

The direction of flow from this pump, as denoted by the arrow on top of the pump, indicates that
the fuel is flowing from an unlabeled supply tank to Tank C at the rate indicated by the Pump
Status Window (see Figure 033e).

Figure 033e

6

The direction of flow from this pump, as denoted by the arrow on top of the pump, indicates that
the fuel is flowing from an unlabeled tank to Tank D at the rate indicated by the Pump Status
Window (see Figure 033f).

Figure 033f

7
The direction of flow from this pump, as denoted by the arrow on top of the pump, indicates that
the fuel is flowing from Tank A to Tank C at the rate indicated by the Pump Status Window (see
Figure 033g).

Figure 033g
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8

The direction of flow from this pump, as denoted by the arrow on top of the pump, indicates that
the fuel is flowing from Tank B to Tank A at the rate indicated by the Pump Status Window (see
Figure 033h).

Figure 033h

Figure 033 — The eight buttons in the task window that can be clicked on to perform actions for the Resource Management
subtask.

Users can click on the pump icon in the task window (the green squares in the examples) using
the mouse, instead of the keys on the keyboard.

4.2.3. Communications

Please note that the five items that comprise Figure 034 under each of the five keyboard
commands for the Communications Subtask correspond with that keyboard command. The first
four of these are not buttons, however, but clickable images. Click on the arrow in the task
window, to perform the corresponding action.

— (Right Arrow Key)

Will increase the frequency of the channel that the arrows are currently on by the increment
defined in the Task Parameters Utility. If the maximum frequency for that channel is reached,
then the frequency will wrap around and start over from the minimum frequency (see Figure

034a).
=)

Figure 034a

«— (Left Arrow Key)
Will decrease the frequency of the channel that the arrows are currently on by the increment
defined in the Task Parameters Utility. If the minimum frequency for that channel is reached,

then the frequency will wrap around and start over from the maximum frequency (see Figure
034b).

Figure 034b

1 (Up Arrow Key)

Allow the experimenter to select the channel they would like to manipulate. Pressing this key
will move the arrows towards the top communication channel. If the first communication
channel is selected and this arrow is pressed, the arrows will wrap around to the bottom and the
fourth channel will then be selected (see Figure 034c).
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Figure 034c

| (Down Arrow Key)

Allow the experimenter to select the channel they would like to manipulate. Pressing this key
will move the arrows towards the bottom communication channel. If the bottom communication
channel is selected and this arrow is pressed, the arrows will wrap around to the top and the first
channel will then be selected (see Figure 034d).

Figure 034d

Enter

Locks in the frequency of the currently selected channel. Whichever channel is currently
selected, as indicated by the location of the arrows, will be the channel and frequency that are
recorded. The Enter button in the task will turn green for a short time (time configurable using
the Task Parameters Utility), confirming that the frequency has been locked-in (see Figure 034e).

Figure 034e

Figure 034 — The five objects in the task window that can be selected to perform actions for the Communications subtask.
4.3. System Commands

Space

Designed to start the experiment. When a trial or practice run is ready to be started, pressing the
space bar will trigger a countdown to start the task. This key will only respond if the task is in a
“ready” state. The below figure (Figure 035) illustrates the countdown timer at the start of the

program.
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<) AF_MATB =10l x|
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SYSTEM MONITORING TRACKING SCHEDULING
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Figure 035 — The AF_ MATB window after pressing Space.

After pressing start, a five-second timer will appear in the upper left portion of the task window,
below the gauges, regardless of whether Display Date and Time? is enabled. The timer is
located at the bottom of the System Monitoring window. When the timer expires, the task will
begin normal functioning. This countdown timer was added for experimental purposes to allow
the system timer to ramp up and for data collection to be better coordinated.
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Esc (Escape)

Designed to stop or restart the experiment. Pressing the escape key once will stop the trial or
practice. Once stopped, the current trial/experiment cannot be resumed. At this point, the task is
in a “suspended” state, as indexed by the red “Stopped.” (Please note that if the date and timer
have been disabled via the Display Date and Time? parameter, then “Stopped” will not appear.)

Figure 036 shows an example of a practice that has been stopped and is now in the “suspended”
state. However, if the date and time are disabled, “Stopped” or “Paused” will not appear below
the System Monitoring window when the task is stopped or paused. Figure 037 illustrates the
absence of the date and timer, as well as other indicators like “Paused” or “Stopped”.

<) AF_MATB =101%]

£

SYSTEM MONITORING TRACKING SCHEDULING

[ QR I N ¥ I S SUR S

05/26/2010
COMMUNTICAT IONS PUMP STATUS

NGT504 Flow Rates
0

108.9 (=

108.9

118.1

118.1

W -1 R w NP

Figure 036 — The AF_ MATB window after pressing Esc.
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COMMUNICAT IONS

Iy [ 1./]
Figure 037 — The space below the System Monitoring subtask, demonstrating what the window looks like when the timer and
date are disabled.

Pressing the escape key a second time will reset the entire task and restore it to a “ready” state.
At this point, one can simply restart the trial/practice, or load a new one. The “ready” state is
indexed by the yellow color of timer on the task (if visible). PLEASE NOTE: All performance
data from the previous run will be erased once the task has gone from a “suspended” to “ready”

state. If you would like a copy of the data before it is erased, make sure to copy the data folder to
another directory before bringing the task back to a “ready” state.

The figure above (Figure 038) shows an example of the previously illustrated practice going
from a suspended state to a “ready” state.

<) AF_MATB =10l
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Figure 038 — The AF. MATB window after Esc was pressed again, placing the task in the “ready” state.
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Pause | Break

If this option is enabled, it will allow for suspension of the task, practice, and all processes
associated with the task for that particular run. Pressing the Pause key once will suspend the
processes of the task. The “paused” state is indexed by a green color of the timer on the task.
Pressing this key again will resume all processes from the exact point at which they were left and
will also restore the timer to its normal, yellow color.

Please note that if the Enable Pausing? parameter is disabled, then pressing this button will do
nothing. Also, please note that if the Display Date and Time? parameter is disabled, then the
green “Paused” text in the task window will not appear, and the task will appear frozen, just as it
does when the Display Date and Time? parameter is disabled and an individual presses Esc
(Escape) (see Figure 039).

-) AF_MATB oix]
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Figure 039 — What the task looks like when paused.
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Home

The “New Load” button. During a run, a paused state, or a ready state, pressing this button will
prompt a load screen and allow the user to select a new script (see Figure 040). Loading a new
script will delete and replace all previous data, so this should not be used if your goal is to
acquire performance data from multiple runs. However, if the goal is to expose the user to many
different scenarios in short succession, such as for training purposes, this key will work well.

=10l =]
21| -

Look in: [ AF_MATB = o B~

) _26-May-2010_11-59-45
j ) AF_MATE System Files
() Alpha_26-May-2010_11-58-35
C3)HFHF_26-May-2010_12-01-10
S Manual
) Software Archive
S Testing Scripts
| Test_20-May-2010_13-18-50, mat

TRACKING SCHEDULING

=
©
=
.

File name: | j Open

TLAB Binary Files (*mat) j Cancel

- I
COMMUNICATIONS PUME STATUS

W -1 B U bW N RO

Files of type: |I'v1"

NGT504 Flow Rates

108.9 =
108.9

118.1

118.1
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Figure 040 — The Task window with script loading window after pressing Home.

36
Distribution A: Approved for public release; distribution unlimited.



If the loading process is interrupted, if the loading screen is closed, or if the file you were
attempting to load is corrupted, then you will see the message showing in the following figure
(Figure 041).

a =1oix]

Y

SYSTEM MONITORING TRACKING SCHEDULING

N T —

& Script Mot Loaded. Please Reload or Reset AF_MATE.

[ B I = ¢ R S TR N B

COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS
NGT504 Flow Rates

108.9 ~—
108.9

118.1

118.1

0 -1 o w N

Figure 041 — Failure to load a script.
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If loading is successful, then you will see the message indicated in the following figure (Figure
042). Please note that you can load custom parameters as well as full scripts. In the example
below, a custom set of parameters was loaded to disable display of the date and time.
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Figure 042 — Script successfully loaded.
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4.4. Event-Related Commands

4.4.1. Transition Logging
Q
Allows the user to indicate precisely when they feel that the difficulty of the task has changed.
Pressing the ,Q*key on the keyboard records the timestamp, as well as the previous and current
trials. This data is output into a file that also contains a list of all of the actual trial transitions in a
given script, so that the comparison between the user®s perceptions and the actual, programmed
task difficulty can be made quickly.

If this key is pressed and no actual script is present, then AF MATB will log the action in the
Master Event Log and nowhere else.

4.4.2. System Management
Shift + F1
Allows the user or experimenter to manually trigger a fault in Gauge 1. Gauge 1 will continue to
malfunction until it is corrected or until the timeout signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift + F2

Allows the user or experimenter to manually trigger a fault in Gauge2. Gauge 2 will continue to
malfunction until it is corrected or until the timeout signal is been sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift + F3

Allows the user or experimenter to manually trigger a fault in Gauge 3. Gauge 3 will continue to
malfunction until it is corrected or until the timeout signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift + F4

Allows the user or experimenter to manually trigger a fault in Gauge 4. Gauge 4 will continue to
malfunction until it is corrected or until the timeout signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift + F5

Allows the user or experimenter to manually trigger a fault in Light 1 (Green Light). Light 1 will
continue to malfunction until it is corrected or until the timeout signal is sent. This event is coded
as a manually triggered error and will be indicated as such in the Master Event Log.

Shift + F6

Allows the user or experimenter to manually trigger a fault in Light 2 (Red Light). Light 2 will
continue to malfunction until it is corrected or until the timeout signal is sent. This event is coded
as a manually triggered error and will be indicated as such in the Master Event Log.
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F7

Simulates a timeout of a Gauge 1 error. After pressing this key, Gauge 1 will resume normal
functioning. Please note, that this key will not produce the same response as a correct
identification of a Gauge 1 error, nor is it coded as a correct identification in the Master Event
Log.

F8

Simulates a timeout of a Gauge 2 error. After pressing this key, Gauge 2 will resume normal
functioning. Please note, that this key will not produce the same response as a correct
identification of a Gauge 2 error, nor is it coded as a correct identification in the Master Event
Log.

F9

Simulates a timeout of a Gauge 3 error. After pressing this key, Gauge 3 will resume normal
functioning. Please note, that this key will not produce the same response as a correct
identification of a Gauge 3 error, nor is it coded as a correct identification in the Master Event
Log.

F10

Simulates a timeout of a Gauge 4 error. After pressing this key, Gauge 4 will resume normal
functioning. Please note, that this key will not produce the same response as a correct
identification of a Gauge 4 error, nor is it coded as a correct identification in the Master Event
Log.

IMPORTANT: Due to the nature of the Windows Operating System, pressing F10 is similar to
pressing Alt, and the focus on the window will move away from the actual AF MATB GUI and
be redirected towards the Menu Bar (which is disabled). At this point, the task may appear
unresponsive to other keyboard commands. Simply press F10, Alt, or click on the task window
again to move focus back to AF MATB.

F11

Simulates a timeout of a Light 1 error. After pressing this key, Light 1 will resume normal
functioning. Please note, that while this key will produce the same end result as a correctly
identified error, this key is not coded as one in the Master Event Log.

F12

Simulates a timeout of a Light 2 error. After pressing this key, Light 2 will resume normal
functioning. Please note, that while this key will produce the same end result as a correctly
identified error, this key is not coded as one in the Master Event Log.
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4.4.3. Resource Management
Shift +1
Allows the user or experimenter to manually trigger a fault in Pump 1. Pump 1 will continue to
malfunction until it is corrected or until the timeout/fix signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift + 2

Allows the user or experimenter to manually trigger a fault in Pump 2. Pump 2 will continue to
malfunction until it is corrected or until the timeout/fix signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift + 3

Allows the user or experimenter to manually trigger a fault in Pump 3. Pump 3 will continue to
malfunction until it is corrected or until the timeout/fix signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift + 4

Allows the user or experimenter to manually trigger a fault in Pump 4. Pump 4 will continue to
malfunction until it is corrected or until the timeout/fix signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift+5

Allows the user or experimenter to manually trigger a fault in Pump 5. Pump 5 will continue to
malfunction until it is corrected or until the timeout/fix signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift + 6

Allows the user or experimenter to manually trigger a fault in Pump 6. Pump 6 will continue to
malfunction until it is corrected or until the timeout/fix signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift +7

Allows the user or experimenter to manually trigger a fault in Pump 7. Pump 7 will continue to
malfunction until it is corrected or until the timeout/fix signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.

Shift +8

Allows the user or experimenter to manually trigger a fault in Pump 8. Pump 8 will continue to
malfunction until it is corrected or until the timeout/fix signal is sent. This event is coded as a
manually triggered error and will be indicated as such in the Master Event Log.
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Alt+1

Allows the experimenter or user to manually repair a Pump 1 error. After pressing this key,
Pump 1 will resume normal functioning. Please note that while this key will produce the same
result as a script-triggered error timeout, it is not coded as such in the Master Event Log. It will
be properly indicated, in the Master Event Log as a manual pump correction.

Alt+2

Allows the experimenter or user to manually repair a Pump 2 error. After pressing this key,
Pump 2 will resume normal functioning. Please note that while this key will produce the same
result as a script-triggered error timeout, it is not coded as such in the Master Event Log. It will
be properly indicated, in the Master Event Log, as a manual pump correction.

Alt+3

Allows the experimenter or user to manually repair a Pump 3 error. After pressing this key,
Pump 3 will resume normal functioning. Please note that while this key will produce the same
result as a script-triggered error timeout, it is not coded as such in the Master Event Log. It will
be properly indicated, in the Master Event Log, as a manual pump correction.

Alt +4

Allows the experimenter or user to manually repair a Pump 4 error. After pressing this key,
Pump 4 will resume normal functioning. Please note that while this key will produce the same
result as a script-triggered error timeout, it is not coded as such in the Master Event Log. It will
be properly indicated, in the Master Event Log, as a manual pump correction.

Alt+5

Allows the experimenter or user to manually repair a Pump 5 error. After pressing this key,
Pump 5 will resume normal functioning. Please note that while this key will produce the same
result as a script-triggered error timeout, it is not coded as such in the Master Event Log. It will
be properly indicated, in the Master Event Log, as a manual pump correction.

Alt+6

Allows the experimenter or user to manually repair a Pump 6 error. After pressing this key,
Pump 6 will resume normal functioning. Please note that while this key will produce the same
result as a script-triggered error timeout, it is not coded as such in the Master Event Log. It will
be properly indicated, in the Master Event Log, as a manual pump correction.

Alt+7

Allows the experimenter or user to manually repair a Pump 7 error. After pressing this key,
Pump 7 will resume normal functioning. Please note that while this key will produce the same
result as a script-triggered error timeout, it is not coded as such in the Master Event Log. It will
be properly indicated, in the Master Event Log, as a manual pump correction.
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Alt+8

Allows the experimenter or user to manually repair a Pump 8 error. After pressing this key,
Pump 8 will resume normal functioning. Please note that while this key will produce the same
result as a script-triggered error timeout, it is not coded as such in the Master Event Log. It will
be properly indicated, in the Master Event Log, as a manual pump correction.

Please note, there is no specified timeout for all manually triggered errors. The task will continue
to operate with the error until it is fixed or until a timeout signal is sent. Also, please note that all
commands in Event Related Commands section, with the exception of those in Transition
Logging, can be disabled via the Allow Manual Event Triggering? parameter.

4.5. Task Options

4.5.1. Tracking
Shift+T
Allows the user or experimenter to manually trigger the Tracking Task™s Autopilot during the
task. The Autopilot for the Tracking Task will remain on until the user/experimenter or currently
loaded script restores the task to Manual operation.

Alt+T

Allows the user or experimenter to manually restore the Tracking Task to Manual operation. The
Tracking Task will continue to remain in Manual mode until the user/experimenter or currently
loaded script activates the Tracking Task"s Autopilot.

Shift+ L

Allows the user or experimenter to manually change the level of difficulty of the Tracking Task.
Please note that the task difficulty can only be changed if the Tracking Task is in Manual Mode.
Pressing these keys will change the difficulty of the task to “Low.”

Shift+ M

Allows the user or experimenter to manually change the level of difficulty of the Tracking Task.
Please note that the task difficulty can only be changed if the Tracking Task is in Manual Mode.
Pressing these keys will change the difficulty of the task to “Medium.”

Shift+ H

Allows the user or experimenter to manually change the level of difficulty of the Tracking Task.
Please note, the task difficulty can only be changed if the Tracking Task is in Manual Mode.
Pressing these keys will change the difficulty of the task to “High.”

Shift + 1

Allows the user or experimenter to manually change the inversion of the joystick used in the
Tracking Task. If the user prefers to have an inverted joystick, pressing these keys will toggle the
inversion. By default, pulling back on the joystick will move the Tracking Target up the Y-Axis,
and pushing forward on the joystick will move the Tracking Target down the Y-Axis.
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4.5.2. Resource Management
Shift+ F
Allows the user or experimenter to manually trigger the Resource Management Task™s Autopilot
during the task. The Resource Management Task will remain in Autopilot until the
user/experimenter or currently loaded script restores the task to Manual mode.

Alt+F

Allows the user or experimenter to manually restore the Resource Management Task to Manual
mode. The Resource Management Task will remain in Manual mode until the user/experimenter
or currently loaded script activates the Resource Management's Autopilot.

Shift + A

Allows the user or experimenter to toggle the Resource Management Autopilot™s “Hide”
function. While the Autopilot is enabled, by default, the user is able to see the Autopilot turn
pumps on and off. This may become distracting, so the “Hide” function was added to eliminate
visual distraction while the Resource Management Autopilot was engaged. When enabled, all
pumps will turn blue, and the flow rates for all pumps will be listed as “Auto.” This function can
only be toggled while the Resource Management Autopilot is engaged.
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5.0 RUNNING AF_MATB

When AF MATB is executed, the first thing the task will ask for is a Subject ID. This will be
included in the name of the folder that contains all of the performance files, as well as all
performance files, themselves. AF. MATB will automatically read filenames and check to make

sure that no invalid characters are entered. Press OK or the Enter key to submit your Subject ID
(see Figure 043).

Please note that the user may want to include run information here as well. For example, instead
of using “S01” as the Subject ID, you may want to put use “S01_RO1,” indicating that this is the
first run for SO1. This will make identification of Performance files easier.

After entering a valid Subject ID, AF_ MATB will then determine if the information loaded into
the task was loaded by clicking any of the ...Continue to AF_MATB buttons in
AF _MATB_ Parameters or AF MATB_ScriptGenerator.

il

Please Enter a Valid Subject Identifier

OK Cancel

Figure 043 — The first dialog box you will see when executing AF_ MATB, the Subject ID dialog.

In the below figure (Figure 044), information was loaded directly from AF. MATB_Parameters.
As a result, the task will verify that the user still does not want to load a script file into the
program. Please note that loading scripts that were not constructed using custom parameters may
result in unstable task behavior and is not recommended. It is best to load a script designed using
those custom parameters by using the AF. MATB_ScriptGenerator.

) Loadng option —SRIETEY

No script has been loaded.
Would you like to load a script file?

Yesl Nol

Figure 044 — If parameters are loaded directly from AF_ MATB_Parameters, you will see this dialog box.
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Figure 045 gives an example of the message that will be displayed when information is loaded
directly from AF MATB_ScriptGenerator. Once this message is acknowledged, you will be
asked to load the AF. MATB System Files folder, which will be discussed later.

In the event that no information was directly loaded into the task, AF MATB will recognize that
no files have been loaded and still give the user the opportunity to do so. At this stage,

AF _MATB can execute in one of two modes, either using a script or running freely. In order to
train subjects on the task, it may be beneficial to first run the task in free-mode which will allow
them to get a feel for the task, in general.

File Sucessfully Loaded!

Figure 045 — When a file has been successfully loaded, this message will be displayed.

=101 x|

Figure 046 is an example of the message the user will receive if no script files have been loaded.
If the user would like to operate in free-mode, instead of the scripted-mode, the user should
simply choose “No” when this message appears. If the user answers “No,” then they will be
asked to identify where the AF. MATB System Files directory is located. This step will be
covered in more detail in and is illustrated in Figure 050. If the user answers “Yes,” they will be
asked to select a script using the file selection utility.

) Loading Option — 0] x|

Mo scrpt or cuztom task parameters have been loaded.
YWhould pou like to load a task parameters or script file?

Yesl an

Figure 046 — Dialog box asking if you would like to load custom task parameters or a script.
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If the experimenter indicates that they would like to load a task parameters or script file, the
message above (Figure 047) will follow, which asks the user to choose what information they
would like to load. Users have the option of loading a task parameters file, a script file, without
any custom task parameters, or the entire script file, including event times and custom task
parameters.

)} Loading Option - 0] x|

YWiould you like b load custam tazk parameters,
a zonpt, or both cuztom parameters and a scrpty

Taszk Parameters | Script | Both |

Figure 047 — Dialog box which asks which custom file you would like to load.

Regardless of which of the three loading options the user chooses, a file selection window will
appear. The window, displayed above in Figure 048, can be used to navigate to the appropriate

Please Select The Script File el
Look in: | () AF_MATE ~| « ® ek E-
E AF_MATE System Files
L Manual
Performance
Software Archive

[@- Testing Scripts

My Documents

-
My Net'.:lurl-: File name: I j Open I

Places
Files of type: |MATLAB Binary Files (*mat) | Cancel

%

Figure 048 — Standard file selection utility in Windows which you can use to load custom parameters or scripts.

location where the script or task parameters file can be found. To open the file, the user should
double-click on it or click on the file and then click “Open.”
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If loading is successful, you will see the message illustrated in Figure 045. If the user attempts to
load a corrupt or invalid file, the message below (Figure 049) will appear.

~(5x

The loading process was not completed.
Would you like to try again?

Yesl Nol

Figure 049 — Loading was not successful due to a corrupt script or parameters file.

Once all decisions have been made about the Subject ID and whether or not to load a script or
custom task parameters, the user will be asked to identify the location of the AF MATB System
Files folder. As previously stated, this folder is critical to proper task operation and should not be
modified in any way. Please refer to the figure below (Figure 050) for an example of how to use
the directory selection tool. Simply click on the System Files folder and press “OK.” The user
should see “AF_MATB System Files” in the “Folder:” field in the window.

Please select the AF_MATE System Files Directory.

@' Desktop -
=] B My Documents
B I AF_MATE
[ER] AF_MATB System Files
[C3) AF_MATE Audio
[ Alpha_27-May-2010_09-24-44
=) Manual
|2) Performance
I3 Software Archive
[ Testing Scripts
1= College ;I

N [ T Y PP

Erise | AF_MATE System Files

Make MNew Folder | OK I Cancel |
4

Figure 050 — Standard directory selection utility in Windows used to identify the location of the AF MATB System Files folder.

Once the System Files folder has been successfully identified, the task window should appear
with all parameters defined by any files loaded into it. (Obviously, some parameters that may
have been set may not be visible, but parameters such as time/date display or callsign Caller ID
should be correctly rendered.) For the list of all files located in the AF_MATB System Files
folder, please refer to Appendix A.
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At this point, the task is now ready to run. Press Space when you are ready to begin the run.
Remember, there will be a five second counter that will appear before the task will begin normal
operating behavior, illustrated in Figure 051.

<) AF_MATB =10l

£

SYSTEM MONITORING TRACKING SCHEDULING

W =1 O Ul W N RO

PUMP STATUS

NGT504 Flow Rates

9

W -1 o W N

Figure 051 — The AF_ MATB Task, ready to be used.

If a script has been loaded, then the task will run for as long as the script instructs. Once the
script 1s completed, the task window will dispose and this message may appear (Figure 052),
notifying the user that the program is in the process of saving information. The user should wait
until this window disposes before doing anything else.

) Saving In Progress MSII=I Y

Pleaze Wait While The Data Saves...

Figure 052 — Saving In Progress message, notifying the user to please wait until the data has finished saving.
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5.1. Performance Folder Structure

Performance folders for an AF MATB run are located in the directory from which the task was
executed. In the folder, a run is broken down by trials. In AF. MATB, a run is defined as a
session beginning when Space is pressed and ending when the “Saving In Progress” window
appears and then disposes. Each run will generate a performance folder in the executing or
current directory. However, in each performance folder, there may be multiple folders, as each
run may be composed of multiple trials. A trial is defined as a Low, Moderate, High Difficulty,
or Transition Stage in the Script Generator. Every line in the Condition List of the Script
Generator signifies a trial, and as such, AF MATB will parse performance and raw data by each
trial. The task will also generate performance data across all trials and that data will be recorded
in a Transition log and in a Master Event log. A digital copy of the raw performance will be
generated as well, which can be used to go back and split performance into even smaller time
series.

Figure 053 is an example of a performance folder. Please note that the performance folder was
manually dragged into a folder called Performance; the performance folder was originally
located in C:\Documents and Settings\millerwd\My Documents\AF  MATB.

-ioix
File Edit WView Favorites Tools Help | f,'
QBECk > ? /..- ) Search Folders Elv
Address I..j C:\Documents and Settings'millerwd My Documents\AF_MATE\Performance j a Go

[Calpha,_26-May-2010_14-48-45;
File and Folder Tasks S

29 Make a new folder

@ Publish this folder to the
Web

led share this folder

»

Other Places

) AF_MATB

,D My Documents

|=) Shared Documents
i My Computer

\JJ My Metwork Places

»

Details
Performance
File Folder

Date Modified: Today, May 26,
2010, 2:53PM

Figure 053 — An example performance folder generated after an experimental run.

Also note that in addition to the Subject ID, “Alpha,” a date and time stamp was appended to the
end of the Subject ID. This was a safety precaution implemented to prevent data loss or
overwriting. In this case, no run information was added to the Subject ID, so you would assume
that this performance file is the only performance file for Participant Alpha. If you were
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conducting multiple runs on Alpha, you may want to ensure your Subject ID contains run
information.

The figure below (Figure 054) displays the contents of the performance folder from the previous
example. In this example, it is evident that there were two trials in this run. Note the four files
not in folders. These files contain data for the entire run, and as such, were left in the root of the
performance folder; they were not organized into one of the trial folders.

-l
File Edit View Favorites Tools Help | :,'
eBad( - -\_') b 1.? | /._-Ij Search - Folders |v
Address I@ C:\Documents and Settings‘millerwd My Documents\AF_MATE\Performance\Alpha_26-May-2010_14-43-45 j Go

=)Trial_1
File and Folder Tasks 2 DTrial_2

£ Alpha_26-May-2010_14-43-45.mat

m Alpha_Master_Event_Log.res
m Alpha_Performance_Summary.res
|ﬂ Alpha_Transition_Log.res

2 Make a new folder

@ Publish this folder to the
Web

led Share this folder

Other Places E

|5 Performance

B My Documents
|3 Shared Documents
-:* My Computer

&J My Network Places

Details 3
Alpha_26-May-2010_14-48-
File Folder

Date Modified: Yesterday, May
26, 2010, 2:53FM

Figure 054 — The contents of the performance folder generated in Figure 053.

In addition to the four files in the root of the performance folder, there are a total of nine files in
each trial folder. Each of these nine files contains different information about user performance
on the task.
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Below (Figure 055) is an example of all the files that are in a trial folder. Each file*s name
contains the Subject ID, followed by the file description, and finally, a number. The number is
used to signify the trial that this file is for, in case multiple trials* performance files are mixed
together. Thus, for a file from Trial 1, the end of the filename would be “ 1.res,” while the same
file from Trial 2 would be “ 2.res.”

& C:\Documents and Settings\millerwd\My Decuments\AF_MATB\Performance\Alpha_26-Ma =181 x|
File Edit View Favorites Tools Help | -
G Back - \J - le /..-\J Search i Folders Ev
Address I_} C:'Documents and Settingsimillerwd My Documents\AF_MATE \Performance\Alpha_26-May-2010_14-48-451Trial_1 j Go
ﬂ Alpha_Communication_Log_1l.res
File and Folder Tasks kS j Alpha_Correct_Gauge_Responses_1l.res

J Alpha_Correct_Light_Responses_1.res

J Alpha_Fuel_Tank_Values_1.res

ﬂ Alpha_Incorrect_Communication_Log_1l.res
ﬂ Alpha_Incorrect_Gauge_Responses_1.res
J Alpha_Incorrect_Light_Responses_1.res
ﬂ Alpha_Performance_Summary_1.res
Other Places % j Alpha_Tracking_Coordinate_Log_1.res

2 Make a new folder

@ Publish this folder to the
Web

kd Share this folder

3 Alpha_26-May-2010_14-43
£} My Documents
|3 Shared Documents
¥ My Computer
h._g My Metwork Places

b

Details
Trial_1
File Folder

Date Modified: Yesterday, May
26, 2010, 2:53PM

Figure 055 — The contents of one of the Trial folders illustrated in Figure 054.

In regards to file formats, all files in an experimental run are in one of two formats. For each
experimental run, there will be one .mat file, which is the file that contains digital raw data for
post processing, and a number of .res files. These .res files, the number of which will vary based
on the number of trials in a run, can be opened using any text editor or using Excel. In order to
determine exactly how many .res files a run will produce, multiply the number of trials by nine
and then add three.
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5.2. Performance File Descriptions

Figure 055 on the previous page, provided examples of the performance files one would find in a
folder. The information in the following pages will name each file, identify its purpose and
describe what data it contains.

5.2.1. Master Event Log
Contains all of the actions performed by the user as well as any scripted action the task carried
out. This file is the only file that is generated regardless of whether a script file is loaded or not.

Specifically, the Master Event Log contains the Event Time, the Task or Item, and the Action
that occurred. The Task or Item explains what subtask or component an action was applied to,
and the Action describes exactly what behavior was performed.

5.2.2. Transition Log
Many of the runs in AF. MATB will be scripted to run several trials, each having a different
level of difficulty. The purpose of the Transition Log is to record the types of trials contained in
each run and to note the time that each trial begins and ends. The Transition Log is also set up to
record the user“s responses to perceived changes in the task™s difficulty (which they designate by
pressing the Q key). Thus, the Transition Log makes it possible for the researcher to compare the
actual changes in task difficulty with the changes the user perceived.

The information in the log includes: each trial*s level of difficulty, the time that each trial began
and ended, and the difficulty of the trial that came before it. Additionally, there is a column
called “Perceived or Actual Transitions.” If the information is labeled “Actual,” then it refers to a
scripted transition, and if it is labeled “Perceived,” then it refers to an instance when the user
perceived a change in task difficulty.
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5.2.3. Communication Log
Logs all of the possibly correct actions the user makes in regards to the Communications Task.

Specifically, the Communication Log contains the Event Time that an auditory communication
was played, its Correct Channel and Correct Frequency, and it*s Target Signal, which describes
whether the communication was a true communication (1) or a false communication (0). It also
includes any Timeouts that occur, which are responses made outside of the timeframe designated
for a given communication signal. . Finally, when the user responds to a communication, The
Communication Log also records the Response Time, the Response Channel, and the Response
Frequency.

5.2.4. Correct Gauge Responses
Logs all of the instances when the user correctly identifies a gauge fault in System Monitoring
subtask.

Specifically, it contains the Event Time, the Response Time, the number of the gauge that the
individual correctly identified as malfunctioning, and the Event Timeout, or time at which the
gauge was automatically restored to normal functioning.

5.2.5. Correct Light Responses
Logs all of the correct light fault identifications for the Light component of the System
Monitoring subtask.

Specifically, it contains the Event Time, the Response Time, the number of the light that the
individual correctly identified as malfunctioning, and the Event Timeout, or time at which the
light was automatically restored to normal functioning.

5.2.6. Fuel Tank Values
Logs all of the Fuel values for Tanks A and B for each trial. Values are logged at the rate which
the task cycles in the computer, approximately every .1 seconds.

Specifically, it contains the Fuel Target, which is the target value for the tanks. This is provided
because it can either be a default value or custom parameter and is required for manual
calculation of the RMS. Furthermore, the log contains the Event Time, which is the time that
information was logged, and the tank volumes, referred to as Tank A Value and Tank B Value.
Finally, this file contains the calculations used to determine the Resource Management RMS,
including the Tank A Difference and Tank B Difference, or the difference between those tanks
and the Fuel Target, as well as the Tank A Deviation and Tank B Deviation, which are the
squares of the Tank A and Tank B Differences, respectively.
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5.2.7. Incorrect Communication Log
Logs all clearly incorrect actions the user makes in regards to the Communications Task for each
trial.

Specifically, this log contains the Response Time when the incorrect response to a
communication was made, as well as the Channel and Frequency used in the response.

5.2.8. Incorrect Gauge Responses
Logs all incorrect actions the user makes in regards to the Gauge component of the System
Monitoring subtask for each trial.

Specifically, this log contains the Response Time and Gauge Number for each incorrect
response.

5.2.9. Incorrect Light Responses
Logs all incorrect actions the user makes in regards to the Light component of the System
Monitoring subtask for each trial.

Specifically, it contains the Response Time and Light Number for each incorrect response.

5.2.10. Tracking Coordinate Log
Logs all of the Tracking values for each trial. Values are logged at the rate which the task cycles,
approximately every .1 seconds.

Specifically, this log contains the Center Coordinate, which is the X and Y pixel values for the
center of the Tracking task. The Center Coordinate is used by AF. MATB to calculate the
Tracking RMS and is provided for manual calculation if needed. Furthermore, it contains the
Event Time, or logged time, that the X Coordinate and Y Coordinate pixel locations on the
tracking crosshair were taken. Finally, it contains the calculations involved to determine the
Tracking RMS, such as the X-Axis Difference and Y-Axis Difference from the X Coordinate
and Y Coordinate of the tracking crosshair, respectively, as well as the X-Axis Deviation and Y-
Axis Deviation, which are the squares of the X-Axis and Y-Axis Difference, respectively.

5.2.11. Performance Summary
Contains condensed performance numbers for all of the subtasks for MATB.

System Monitoring

Performance metrics for System Monitoring include event occurrences, correct responses, timed-
out events, and incorrect responses (or false alarms). In addition, the mean and standard
deviation of the reaction time of correct response are also provided. These metrics are broken
down on several levels: the individual component level, such as the information for Gauge 1, the
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total task level, such as the information for all Gauges combined, and the complete subtask,
where all information from each gauge and light is combined to form the metrics for the entire
System Management subtask.

Resource Management

Resource Management performance can be obtained by taking the RMS error from Tank A and
summing that value with the RMS error of Tank B to get a total subtask metric. The RMS error
involves two key parameters, the RMS Target Value, which specifies the target volume that the
user should try to maintain in both Tanks A and B, and the RMS Interval, specifies the interval at
which the tank volumes should be stored so that the task RMS Error can be calculated

Tracking
Tracking performance is also obtained by taking the RMS error from the center of the task

window.

Communications
Communications performance is based simply on event occurrences.

The Total Communications metric looks at the total number of all communication signals played
during a given trial, and is comprised of the sum of True Communications and False
Communications.

The True Communications metric looks at the number of all communication signals addressed to
the user“s callsign during a given trial.

The False Communications metric looks at the number of all communication signals addressed
to any callsign other than the callsign designated to the user.

The Correct Responses metric tells the experimenter the number of true communication signals
that the user responded to correctly (with the correct channel and frequency).

The False Alarms metric tells the experimenter the number of false communication signals to
which the user responded to with the correct channel and correct frequency.

Response Timeouts tell the experimenter the number of true communication signals that the user
failed to respond to.

True Accuracy Errors look at the number of true communication signals that the user responded
to with either the correct channel or correct frequency properly locked-in, but not both.

False Accuracy Errors look at the number of false communication signals that the user responded
to with either the correct channel or correct frequency properly locked-in, but not both.
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Unexplained Responses are described as user responses where both a frequency and channel
were incorrectly locked-in, among other conditions in which the computer cannot account for a
user"'s actions.

No Event Responses are when a frequency and channel were locked in when no communication
signals were played during the task.

The Mean Correct Response Time is the average time it took for a user to correctly respond to
the true communication signals.

The STD Correct Response Time is the standard deviation associated with the Mean Correct
Response Time.

For examples of all 11 Performance Files, please refer to Appendix B.
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6.0 AF_MATB PARAMETERS

One of the key points to AF. MATB is the fact that virtually every parameter used in the task can
be manipulated to suit the experimenter. With this version, experimenters are afforded full
control over virtually any and all options they may want to manipulate to suit their needs. In
order to manipulate these parameters, a separate GUI was created, AF MATB Parameters, to
gives the experimenter access to fifty task parameters in a user-friendly form to ensure ease of
use, speed, and maximum functionality.

The parameters in AF. MATB can be divided into two important classes; script-critical
parameters and operating-task parameters. Script-critical parameters are parameters that the
Script Generator (known as AF. MATB_ ScriptGenerator, discussed later) directly utilizes in
order to properly create scripts with no logical errors. These parameters can include things like
RMS Intervals or Task Timeouts and are directly tied to analyzing the performance of a user on
the task. The second class, operating-task parameters, are critical to the proper function of the
task, but do not play a role in the performance of the subject. Rather, these parameters are
typically designed to manipulate the difficulty of the task on a fundamental level and afford the
experimenter precise control over the task, such as how fast the gauges move, the starting value
for each of the four tanks, and the user*scallsign. From this point, each class can be further
divided by the specific subtask that each parameter applies to (see Figure 056).

From this point on, we will discuss what each parameter does, acceptable values to enter, the
default value of each parameter, and a picture of that parameter's field Some values for the
parameters, while logically acceptable, may produce odd behavior in the task and should be
avoided. The range/type of values that are acceptable for each parameter will be discussed later.
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Figure 056 — AF_ MATB_Parameters window when launched.
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7.0 SYSTEM REQUIREMENTS

Hardware requirements for AF. MATB_Parameters include 1 GB of RAM, 2 GHz dual-core
processor, a keyboard and mouse, and a 15-inch monitor (1280x1024 resolution), at minimum. It
is important that these minimum requirements be met to ensure proper function of the utility.

AF MATB_ Parameters was designed for computers operating on Windows XP SP3 or higher. If
the task is executed using a MATLAB script, then version 2007B or later should be used.
Otherwise, it is recommended that MATLAB Compiler Runtime 7.8 or later be installed.

Please ensure that your DPI settings are set to default values. If your DPI is set to custom values,
you may have window distortion.
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8.0 PARAMETER CLASSES

8.1. Script-Critical Parameters

8.1.1. Resource Management Parameters
Pump Fault Duration
This parameter specifies the exact amount of time that a pump™s failure (indicated by a red
pump) will last. The pump will remain disabled for precisely the amount of time specified,
unless the user manually corrects the fault. Once the amount of time specified for the failure has
passed, the pump will return to the “oft” position.

The default value for this parameter is 10 (seconds) (see Figure 057).

Appropriate values for this parameter are real numbers greater than 0.

Pump Fault Duration I 10 Default \alue |

Figure 057 — Pump Fault Duration.

RMS Interval

This parameter specifies the interval at which the tank volumes should be stored so that the task
RMS Error can be calculated. The value “5” means “every 5 seconds, log the values of the
tanks.”

The default value for this parameter is 5 (seconds) (see Figure 058).

Appropriate values for this parameter are integers greater than 0.

RMS Interval

w \

Default Valuel

Figure 058 — RMS Interval.

RMS Target Value
This parameter specifies the target volume that the user should try to maintain in both Tank A
and Tank B. This value is critical to the proper calculation of RMS Error for the tanks.

The default value for this parameter is 2500 (units) (see Figure 059).

Appropriate values for this parameter are real numbers greater than the minimum operating value
of the autopilot and less than the maximum operating value of the autopilot. These values can be
found in the Operating-Task Parameters™ Resource Management section, discussed later.
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RMS Target Value 2500 Default Valuel

Figure 059 — RMS Target Value.

8.1.2. System Monitoring Parameters
Gauge Malfunction Timeout
This parameter specifies the amount of time that a gauge will operate in a malfunctioning range.
After this amount of time, if the pump is not corrected, then it will automatically be restored to
normal operating function.

The default value for this parameter is 10 (seconds) (see Figure 060).

Appropriate values for this parameter are real numbers greater than 0.

Gauge Malfunction Timeout (Seconds) | 10 Default Value |

Figure 060 — Gauge Malfunction Timeout.

Indicator Light Timeout

This parameter specifies the amount of time that a light will indicate a malfunction. After this
amount of time, if the light is not corrected, then it will automatically be restored to its normal
indication.

The default value for this parameter is 5 (seconds) (see Figure 061).

Appropriate values for this parameter are real numbers greater than 0.

Indicator Light Malfunction Timeout (Seconds) | 5 Default \VValue |

Figure 061 — Indicator Light Timeout.
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8.1.3. Communications Parameters
Target Communication Timeout
This parameter specifies the amount of time that the user has to respond to a callsign addressed
to him. After this amount of time, if no response is recorded, then it will scored as a
Communications Response Timeout.

The default value for this parameter is 15 (seconds) (see Figure 062).

Appropriate values for this parameter are real numbers greater than 0.

Target Communication Timeout (Seconds) I 15 Default \Value I

Figure 062 — Target Communication Timeout.

8.1.4. Tracking Parameters
RMS Interval
This parameter specifies the interval at which the position of the crosshair should be stored so
that the task RMS Error can be calculated. The value “5” means “every 5 seconds, log the
position of the crosshair.”

The default value for this parameter is 5 (seconds) (see Figure 063).

Appropriate values for this parameter are integers greater than 0.

RMS Interyal 5 Default Value

Figure 063 — RMS Interval.
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8.2. Task-Operating Parameters

8.2.1.Resource Management Parameters
Pumps 1 & 3 Flow Rates
This parameter specifies the amount of fuel that pumps 1 & 3 will pump into Tanks A and B and
out of Tanks C and D per minute.

The default value for this parameter is 1800 (units/minute) (see Figure 064).

Appropriate values for this parameter are real numbers greater than 0.

Pump 1 & Pump 3 Flow Rates 1800 Default \.g|ue|

Figure 064 — Pumps 1 & 3 Flow Rates.

Pumps 2 & 4 Flow Rates
This parameter specifies the amount of fuel that pumps 2 & 4 will pump into Tanks A and B per
minute.

The default value for this parameter is (1600 units/minute) (see Figure 065).
Appropriate values for this parameter are real numbers greater than 0.

Pump 2 & Pump 4 Flow Rates | 1600 Default ‘\Value

Figure 065 — Pumps 2 & 4 Flow Rates.

Pumps 5 & 6 Flow Rates
This parameter specifies the amount of fuel that pumps 5 & 6 will pump into Tanks C and D per
minute.

The default value for this parameter is (1600 units/minute) (see Figure 066).

Appropriate values for this parameter are real numbers greater than 0.

Pump 5 & Pump 6 Flowy Rates 1600 Default valuel

Figure 066 — Pumps 5 & 6 Flow Rates.
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Pumps 7 & 8 Flow Rates
This parameter specifies the amount of fuel that Pump 7 will pump from Tank A to Tank B, or
that amount of fuel that Pump 8 will pump from Tank B to Tank A, per minute.

The default value for this parameter is 2000 (units/minute) (see Figure 067).

Appropriate values for this parameter are real numbers greater than 0.

Pump 7 & Pump & Flow Rates I 2000 Default Valuel

Figure 067 — Pumps 7 & 8 Flow Rates.

Tanks A & B Drop Rate
This parameter specifies the amount of fuel Tanks A and B will lose per minute.

The default value for this parameter is 2000 (units/minute) (see Figure 068).

Appropriate values for this parameter are real numbers greater than 0.

Tank A & Tank B Drop Rates I 2000 Default Valuel

Figure 068 — Tank A & B Drop Rates.

Tanks A & B Maximum
This parameter specifies the maximum volume of Tanks A and B.

The default value for this parameter is 4000 (units) (see Figure 069).

Appropriate values for this parameter are real numbers greater than 0.

Tank & & Tank B Maximum | 4000 Default ‘Value I

Figure 069 — Tank A & B Maximum.
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Tanks C & D Maximum
This parameter specifies the maximum volume of Tanks C and D.

The default value for this parameter is 2000 (units) (see Figure 070).
Appropriate values for this parameter are real numbers greater than 0.

Tank C & Tank D Maximum | 2000 Default Valuel

Figure 070 — Tank C & D Maximum.

Tank A Starting Volume
This parameter specifies the volume that Tank A will start with when the task begins.

The default value for this parameter is 2500 (units) (see Figure 071).

Appropriate values for this parameter are integers greater than 0.

Tank & Starting Yolume 2500 Default \alue l

Figure 071 — Tank A Starting Volume.

Tank B Starting Volume
This parameter specifies the volume that Tank B will start with when the task begins.

The default value for this parameter is 2500 (units) (see Figure 072).

Appropriate values for this parameter are integers greater than 0.

Tank B Starting Volume 2500 Default Value I

Figure 072 — Tank B Starting Volume.
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Tank C Starting Volume
This parameter specifies the volume that Tank C will start with when the task begins.

The default value for this parameter is 1000 (units) (see Figure 073).

Appropriate values for this parameter are integers greater than 0.

Tank C Starting Volume | 1000 Default Valuel

Figure 073 — Tank C Starting Volume.

Tank D Starting Volume
This parameter specifies the volume that Tank D will start with when the task begins.

The default value for this parameter is 1000 (units) (see Figure 074).

Appropriate values for this parameter are integers greater than 0.

Tank D Starting VYolume | 1000 Default \,@luel

Figure 074 — Tank D Starting Volume.

Seconds Before Tank Values are Updated
This parameter specifies the amount of time elapsed between visual updates of the tank volumes.
This applies to both the pictorial representation of the tanks as well as the volume labels.

The default value for this parameter is 2 (seconds) (see Figure 075).

Appropriate values for this parameter are real numbers greater than 0.

Seconds Before Tank Yolumes are Updated | 2 Default Valuel

Figure 075 — Seconds Before Tank Values are Updated.
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Autopilot Maximum Difference Between Tanks

This parameter is used exclusively for the Fuel Autopilot mode. When the Fuel Autopilot is
enabled, this parameter sets the threshold for when exactly the Autopilot should use Pumps 7 &
8. If the difference between Tank A and Tank B is greater than 300 units, the appropriate transfer
pump will be used to shift fuel from Tank A to Tank B or vice versa.

The default value for this parameter is 300 (units) (see Figure 076).

Appropriate values for this parameter are real numbers greater than 0.

Autopilot Maximum Difference Between Tanks 300 Default ‘Value l

Figure 076 — Autopilot Maximum Difference Between Tanks.

Main Tank Autopilot Ranges

Lower Limit
This parameter is a setting used exclusively for the Fuel Autopilot mode. If Fuel
Autopilot is enabled, the autopilot needs a threshold set for when exactly to use Pumps 1-
4. This parameter states that if the volume of Tank A falls below this value, then Pumps 1
& 2 will turn on. If the volume of Tank B falls below this value, then Pumps 3 & 4 will
turn on. This parameter is designed to help decrease some of the pump activity, as pumps
constantly turning on and off may be distracting.

The default value for this parameter is 2350 (units) (see Figure 077).

Appropriate values for this parameter are real numbers greater than 0 but less than the
previously defined Tank A & B Maximum.

Upper Limit
This parameter is a setting used exclusively for the Fuel Autopilot mode. If Fuel
Autopilot is enabled, the autopilot needs a threshold set for when exactly to use Pumps 1-
4. This parameter states that if the volume of Tank A is above the set threshold, then
Pumps 1 & 2 will turn off. If the volume of Tank B is above the set threshold, then
Pumps 3 & 4 will turn off. This parameter is designed to help decrease some of the pump
activity, as pumps constantly turning on and off may be distracting.

The default value for this parameter is 2650 (units) (see Figure 077).

Appropriate values for this parameter are real numbers greater than 0 but less than the
previously defined Lower Limit.

Lowver Limit Upper Limit

Main Tank Autopilot Ranges| 2350 Default \alue || 2650 Default Valuel

Figure 077 — Main Tank Autopilot Ranges.
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Supply Tank Autopilot Ranges

Lower Limit
This parameter is a setting used exclusively for the Fuel Autopilot mode. If Fuel
Autopilot is enabled, the autopilot needs a threshold set for when exactly to use Pumps 5
& 6. This parameter states that if the volume of Tank C falls below this value, then Pump
5 will turn on. If the volume of Tank B falls below this value, then Pump 6 will turn on.
This parameter is designed to help decrease some of the pump activity, as pumps
constantly turning on and off may be distracting.

The default value for this parameter is 450 (units) (see Figure 078).

Appropriate values for this parameter are real numbers greater than 0 but less than the
previously defined Tank C & D Maximum.

Upper Limit
This parameter is a setting used exclusively for the Fuel Autopilot mode. If Fuel
Autopilot is enabled, the autopilot needs a threshold set for when exactly to use Pumps 5
& 6. This parameter states that if the volume of Tank C is above this value, then Pump 5
will turn off. If the volume of Tank D is above this value, then Pump 6 will turn off. This
parameter is designed to help decrease some of the pump activity, as pumps constantly
turning on and off may be distracting.

The default value for this parameter is 1200 (units) (see Figure 078).

Appropriate values for this parameter are real numbers greater than 0 but less than the
previously defined Lower Limit.

Lovver Limit Upper Limit

Supply Tank Autopilot Ranges I 450 Default \Value “ 1200 Default Valuel

Figure 078 — Supply Tank Autopilot Ranges.
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Hide Tank Changes in Autopilot

This parameter is a setting used exclusively for the Fuel Autopilot mode. The ,Hide Tank
Changes in Autopilot™ option can be used to completely mask pump activities (which may be
perceived as distracting). It turns all pumps the same color as the blue “piping” that connects
them to the tanks and changes all Pump Status “Flow Rates” to “Auto.” This setting achieves the
same effect as the Shift + A command discussed in the Keyboard Commands’ Task Options
section and can easily be toggled depending on the participant/experimenter*s preference.

The default value for this parameter is “N0” (see Figure 079).

Appropriate values for this parameter are “Yes” & “No.”

Hide Tank Changes In Autopilot? {" Yes (¥ No| pefautt \alue

|

Figure 079 — Hide Tank Changes in Autopilot.
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8.2.2. System Monitoring Parameters

Gauge Speed

Lower Limit
The speeds of gauges are somewhat dependent on the speed of the computer on which the
experimenter is running the task. As a result, the experimenter has access to the speed of
the gauges in the event that they are moving too fast or too slow. Overall, bringing this
number closer to zero will slow the speed of the pointer, while bringing it closer to the
Upper Limit will increase the speed of the pointer.

The default value for this parameter is 2 (pixels/second) (see Figure 080).
Appropriate values for this parameter are real numbers greater than 0.

Higher Limit
The speeds of gauges are somewhat dependent on the speed of the computer on which the
experimenter is running the task. As a result, the experimenter has access to the speed of
the gauges in the event that they are moving too fast or too slow. This value determines
the maximum speed at which the pointers will move. Increasing this value will increase
the maximum speed the pointer can reach.

The default value for this parameter is 4 (pixels/second) (see Figure 080).

Appropriate values for this parameter are real numbers greater than the previously
mentioned Lower Limit.

PLEASE NOTE: The movement of the pointers is based on a random speed within the
defined range. By increasing the difference between the Upper and Lower Limits, the
pointer will travel at a wider range of random speeds, whereas a smaller difference will
result in a smaller range of speeds.

Lowver Limit Upper Limil

Gauge Speed I Default Value | | Default Value |

Figure 080 — Gauge Speed.
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End of Range Delay Max (Cycles)

When the pointer on a gauge reaches the top and bottom of its moving range, including both the
operating and malfunctioning ranges, the pointer will pause for a set number of cycles. This
delay is influenced by the speed of the computer that AF MATB is running on, so if the delay is
not long enough, increase the limit accordingly.

The default value for this parameter is 10 (cycles) (see Figure 081).

Appropriate values for this parameter are integers greater than 0.

End of Range Delay Max (Cycles) I 10 Default Value |

Figure 081 — End of Range Delay Max (Cycles).

Correct Fault Identification

When a gauge is malfunctioning and a user correctly identifies that malfunction, the pointer on
the gauge is returned to the center, where it, as well as a small yellow rectangle, is frozen for a
set amount of time. This parameter defines how long the pointer will be frozen in the middle and
how long the yellow “correct-identification” indicator will be present before disappearing and
allowing the gauge to resume normal function. This delay is influenced by the speed of the
computer that AF MATB is running on, so if the delay is not long enough, increase the limit
accordingly.

The default value for this parameter is 10 (cycles) (see Figure 082).

Appropriate values for this parameter are integers greater than 0.

Correct Fault Identification Pause (Cycles) | 10 Default Value |

Figure 082 — Correct Fault Identification.
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8.2.3. AF_MATRB System Parameters

Input Options
This parameter controls what type of input the subject may utilize. All user inputs in AF. MATB

are encoded for the keyboard, as well as the clickable icons (or buttons) in the GUI. The only
task in AF_ MATB that does not support multiple inputs is the Tracking task, which requires a
joystick.

The default value for this parameter is “Both GUI and Keyboard” (see Figure 083).

Appropriate values for this parameter are “Buttons Only,” “Keyboard Only,” “Both GUI and
Keyboard.”

-

{" GUI Buttans Only

Input Options {" Keyboard Only Default Valuel

¢ Both GUI & Keyboard

Figure 083 — Input Options.

Enable Pausing?
This parameter controls the ability to pause in the middle of a run. During training runs, pausing
may be useful for teaching or emphasizing key points.

The default value for this parameter is “Yes” (see Figure 084).

Appropriate values for this parameter are “Yes,” “No.”

Enakle Pausing? ¢ Yes { No Default Value

Figure 084 — Enable Pausing?.

Allow Manual Event Triggering?
This parameter controls the participants ability to manually trigger System Monitoring or
Resource Management faults, as well as other keyboard code options.

The default value for this parameter is “Yes” (see Figure 085).

Appropriate values for this parameter are “Yes,” “No.”

Allowy Manual Evert Triggering? f+ Yes (" Mo Defaurt‘u’aluel

Figure 085 — Allow Manual Event Triggering?.
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Allow Subject to Manually Fix Pumps?
This parameter controls the participant®s ability to manually fix (remove) pump faults via the
keyboard command.

The default value for this parameter is “Yes” (see Figure 086).

Appropriate values for this parameter are “Yes,” “No.”

Allowy Subject to Manually Fix Pumps? ¢ Yes 1 MNo Default Value

Figure 086 — Allow Subject to Manually Fix Pumps?.

PLEASE NOTE: The Input Options, Enable Pausing?, Allow Manual Event Triggering?
and Allow Subject To Manually Fix Pumps? parameters all affect various task response
abilities. As a result, the following matrices will help clarify exactly which functions are or are
not enabled based on the values of certain parameters. For details on keyboard commands, please
refer to the task manual.

Table 1 details response abilities when the “GUI Buttons Only” parameter of Input Options is
selected.

Table 1 — Breakdown of what keyboard commands are functional given the configuration of specific System Options for the
input mode “GUI Buttons Only.”

2 .Even.t Yes No Yes Yes No Yes No No
) Triggering?
S
£ Pump Fixing? Yes Yes No Yes No No Yes No
[
A Pausing? Yes Yes Yes No Yes No No No
ShSILtIf: :_ Enabled Disabled Enabled Enabled Disabled Enabled Disabled Disabled
F7-F12 Enabled Disabled Enabled Enabled Disabled Enabled Disabled Disabled
Shift + 1 - . . . .
» R Enabled Disabled Enabled Enabled Disabled Enabled Disabled Disabled
° Shift + 8
g Alt+1-
g Alt+8 Enabled Enabled Disabled Enabled Disabled Disabled Enabled Disabled
o]
o
° Pause Enabled Enabled Enabled Disabled Enabled Disabled Disabled Disabled
1]
o] .
_% F1-F6 Disabled
x 1-8 Disabled
Escape Enabled
Home Enabled
Space Enabled
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Table 2 details the response abilities when either of the other two parameters of Input Options is
selected.

Table 2 — Breakdown of what keyboard commands are functional given the configuration of specific System Options for the
input mode “Keyboard Only” or “Both GUI and Keyboard.”

g Event Triggering? Yes No Yes Yes No Yes No No
.g_
€ Pump Fixing? Yes Yes No Yes No No Yes No
[
% Pausing? Yes Yes Yes No Yes No No No
Shletlf: Eé - Enabled Disabled Enabled Enabled Disabled Enabled Disabled Disabled
F7-F12 Enabled Disabled Enabled Enabled Disabled Enabled Disabled Disabled
Shift + 1 — . . . .
" Shift + 8 Enabled Disabled Enabled Enabled Disabled Enabled Disabled Disabled
el
5 Alt+1- ) : . .
c Alt+8 Enabled Enabled Disabled Enabled Disabled Disabled Enabled Disabled
€
g Pause Enabled Enabled Enabled Disabled Enabled Disabled Disabled Disabled
]
_§ F1-F6 Enabled
N 1-8 Enabled
Escape Enabled
Home Enabled
Space Enabled
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Display Date and Time?
This parameter controls the display for the date, as well as the running time of AF MATB in the
task window. This was an option that was included in the original software design.

The default value for this parameter is “Yes” (see Figure 087).

Appropriate values for this parameter are “Yes,” “No.”

Display Date & Time (¢ Yes { MNo Default \Value

Figure 087 — Display Date and Time?.

Enable Scheduling?

This parameter activates the scheduling window in AF_ MATB. By reading script-loaded
parameters, when this option is enabled to “Yes, " red bars will appear on the Communication
Timeline, each bar indicative of a communication event. Larger rectangles will appear in the
Tracking Timeline, indicative of the length of the specific tracking difficulty. These bars are
color-coded based on the tracking difficulty.

The default value for this parameter is “Yes” (see Figure 088).

Appropriate values for this parameter are “Yes,” “No.”

Enable Scheduling? (¢ Yes { No Default Value

Figure 088 — Enable Scheduling?.
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8.2.4. Communications Parameters
Caller ID
This parameter allows the experimenter to change the label of the target callsign in the
communication task.

The default value for this parameter is “NGT504” (see Figure 089).

Appropriate values for this parameter are at least one character with a maximum of seven or
eight characters.

PLEASE NOTE: This variable is purely cosmetic. It has no bearing on internal scoring
procedures used to determine participant responses to communication signals. Manipulation of
the Communication Task, such as the implementation of new Communication audio files, will
most likely involve some manual recoding of AF. MATB.

Caller ID | NGT504 Default Value | ‘

Figure 089 — Caller ID.

Comm Slot 1 Label
This parameter allows the experimenter to change the label of the first communication slot in the
communication task.

The default value for this parameter is “NAV1” (see Figure 090).

Appropriate values for this parameter are at least one character with a maximum of four or five
characters.

PLEASE NOTE: This variable is purely cosmetic. It has no bearing on internal scoring
procedures used to determine participant responses to communication signals. Manipulation of
the Communication Task, such as the implementation of new Communication audio files, will
most likely involve some manual recoding of AF MATB.

Comm Slot 1 Label I NAV1 Default \/aluel ‘

Figure 090 — Comm Slot 1 Label.
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Comm Slot 2 Label
This parameter allows the experimenter to change the label of the second communication slot in
the communication task.

The default value for this parameter is “NAV2” (see Figure 091).

Appropriate values for this parameter are at least one character with a maximum of four or five
characters.

PLEASE NOTE: This variable is purely cosmetic. It has no bearing on internal scoring
procedures used to determine participant responses to communication signals. Manipulation of
the Communication Task, such as the implementation of new Communication audio files, will
most likely involve some manual recoding of AF. MATB.

Comm Slot 2 Label | NAY2 Default Value |

Figure 091 — Comm Slot 2 L abel.

Comm Slot 3 Label
This parameter allows the experimenter to change the label of the third communication slot in
the communication task.

The default value for this parameter is “COM1” (see Figure 092).

Appropriate values for this parameter are at least one character with a maximum of four or five
characters.

PLEASE NOTE: This variable is purely cosmetic. It has no bearing on internal scoring
procedures used to determine participant responses to communication signals. Manipulation of
the Communication Task, such as the implementation of new Communication audio files, will
most likely involve some manual recoding of AF MATB.

Comm Slot 3 Label | com Default Value |

Figure 092 — Comm Slot 3 Label.
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Comm Slot 4 Label
This parameter allows the experimenter to change the label of the fourth communication slot in
the communication task.

The default value for this parameter is “COM2” (see Figure 093).

Appropriate values for this parameter are at least one character with a maximum of four or five
characters.

PLEASE NOTE: This variable is purely cosmetic. It has no bearing on internal scoring
procedures used to determine participant responses to communication signals. Manipulation of
the Communication Task, such as the implementation of new Communication audio files, will
most likely involve some manual recoding of AF MATB.

Comm Slot 4 Label COM2 Default Value | ‘

Figure 093 — Comm Slot 4 Label.

Slot 1 & 2 Freq. Ranges

Lower Limit
This parameter allows the experimenter to set the minimum frequency for Comm Slots 1
& 2.

The default value for this parameter is 108.7 (see Figure 094).
Appropriate values for this parameter are real numbers greater than zero.

Upper Limit
This parameter allows the experimenter to set the maximum frequency for Comm Slots 1
& 2.

The default value for this parameter is 117.7 (see Figure 094).

Appropriate values for this parameter are real numbers greater than at least one additional
increment of the previously mentioned Lower Limit.

Lowver Limit Upper Limit

I Slot 12 Freg. Ranges | 108.7 Default Value | I 117.7 Default \Value I

Figure 094 — Slot 1 & 2 Freq. Ranges.
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Slot 1 & 2 Freq. Increments
This parameter defines the increment at which Comm Channels 1 & 2 change.

The default value for this parameter is .2 (see Figure 095).

Appropriate values for this parameter are real numbers greater than zero.

Slot 142 Freq. Increments I 02 Default Value |

Figure 095 —Slot 1 & 2 Freg. Increments.

PLEASE NOTE: The parameters chosen for the communication frequency range and the
increment for that range must be congruent. The example below (Figure 096) demonstrates Slot
1 & 2 Fred. Ranges and Increments don“t match up. This example will be true for either set of
communication slots. A warning will appear (Figure 097) when incongruent parameters are
selected.

Comm Slot 4 Label I COM2 Default Value |

Loyver Limit Upper Limit
Slot 12 Freq. Ranges | 1087 Default VValue | | 116.0 Default Value l Load and Co
Lowver Limit Upper Limit

Slot 3/4 Freq. Ranges l 1179 Default \Value | I 1269 Default Value I
Slot 12 Freq. Increments I 0.2 Default Value |
Slot 3/4 Freq. Increments | 0.2 Defautt Value I

Figure 096 — Example of incongruent frequency limits and increment.
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The first upper frequency limit of the communication task does nat
meet the lower frequency limit and frequency increment criteria lue
previously set. The upper limit has been rounded down to fit these

criterion, as highlighted by the orange texst in the label. EJ

Comm Slot 3 Label | COMT ault Value
Comm Slot 4 Lakel I com2 Default Valuel
Lowver Limit Upper Limit
Slat 142 Freq. Ranges I 108.7 Default Value I I 115.9 Default ValueI
Lowver Limit Upper Limit

Siot 3/4 Freq, Ranges | 117.9 Default Value | [ 1269 | Defaut Vaiuel
Slot 172 Freq. Increments I 0.2 Default Value |
Slot 3/4 Freq. Increments I 0.2 Default Value I
Enter Confirmation Highlight (Cycles) I 12 Default Value I
Target Communication Timeout (Seconds) IT Default Value I

Figure 097 — Warning as a result of attempting to save incongruent frequency limit and increments parameters.

Slot 3 & 4 Freqg. Ranges
Lower Limit

This parameter allows the experimenter to set the minimum frequency for Comm Slots 3
& 4.

The default value for this parameter is 117.9 (see Figure 098).

Appropriate values for this parameter are real numbers greater than zero.

Upper Limit
This parameter allows the experimenter to set the maximum frequency for Comm Slots 3
& 4.

The default value for this parameter is 126.9 (see Figure 098).

Appropriate values for this parameter are real numbers greater than at least one additional
increment of the previously mentioned Lower Limit. For details on increments, see Slot 3
& 4 Freq. Increments listed below.

Lowver Limit Upper Limit

Slot 3/4 Freq. Ranges I 1179 Default Value l | 126.9 Default Value l

Figure 098 — Slot 3 &4 Freqg. Ranges.
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Slot 3 & 4 Freq. Increments
This parameter defines the increment at which Comm Channels 3 & 4 change.

The default value for this parameter is .2 (see Figure 099).

Appropriate values for this parameter are real numbers greater than zero.

Slot 3/4 Freq. Increments | 0.2 Default Value |

Figure 099 — Slot 3 & 4 Freg. Increments.

Enter Confirmation Highlight (Cycles)

This parameter defines the number of cycles the Enter button will stay green for to confirm that a
channel and frequency were successfully logged. The button will stay green for the specified
amount of cycles before returning to its default blue color. This delay is influenced by the speed
of the computer that AF_ MATB is running on, so if the delay is not long enough due to a fast
machine, increase the limit accordingly.

The default value for this parameter is 12 (cycles) (see Figure 100).

Appropriate values for this parameter are integers greater than 0.

Enter Confirmation Highlight (Cycles) I 12 Default Value |

Figure 100 — Enter Confirmation Highlight (Cycles).

81
Distribution A: Approved for public release; distribution unlimited.



8.2.5. Tracking Parameters
Tracking Gain
This parameter specifies the sensitivity of the joystick for the Tracking Task.

The default value for this parameter is 65 (see Figure 101).

Appropriate values for this parameter are real numbers greater than 40. At parameters below 25,
the joystick may not affect the crosshairs when the speed of the crosshair is at maximum.
Therefore, Tracking Gain should greater than 40 to avoid the tracking performance being
negatively affected by joystick responsiveness. There is no upper limit for the gain.

Tracking Gain 85 Default Value

Figure 101 — Tracking Gain.

Center Range

Used exclusively for the Tracking™s Autopilot mode, this pixel value defines how much the
crosshair can bounce normally around the center.

The default value for this parameter is 8 (pixels) (see Figure 102).

Appropriate values for this parameter are real numbers greater than 0.

Center Range 8 Default Value

Figure 102 — Center Range.

Autopilot Direction Limit

Used exclusively for the Tracking™s Autopilot mode, this parameter is designed to determine the
maximum amount of time between direction changes for the tracking crosshair. This value is the
maximum number of cycles that the crosshair will maintain a certain direction before changing
direction. This value is randomly manipulated, so that direction changes are random.

The default value for this parameter is 5 (cycles) (see Figure 103).

Appropriate values for this parameter are real numbers greater than 0. Recommended to be much
smaller than the Manual Direction Limit.

Autapilot Direction Limit g Default Value

Figure 103 — Autopilot Direction Limit.
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Manual Direction Limit

Used exclusively for the Tracking®s Manual mode, this parameter is designed to determine the
maximum amount of time between direction changes for the tracking crosshair. This value is the
maximum number of cycles that the crosshair maintains a certain direction before changing
direction. This value is randomly manipulated, so that direction changes are random. This
number should be much greater than the Autopilot Direction Limit.

The default value for this parameter is 60 (cycles) (see Figure 104).
Appropriate values for this parameter are real numbers greater than 0. However, based on the

tracking algorithm, this number should be greater than 10, otherwise the direction changes will
be extremely frequent and the crosshair will hover instead of traveling across the screen.

Manual Direction Limit | 60 Default ‘u’aluel

Figure 104 — Manual Direction Limit.
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9.0 UTILITY BUTTON DESCRIPTIONS
9.1. Default Value

Next to each parameter is a Default VValue button. If there are ever any questions about what a
particular value should be, you can use this button to give you an example of what the typical
parameter's value is. This is particularly useful if a manual is not immediately available. This
will also restore the parameter label to black, in the case that the label was red or orange due to
the input of incorrect values.
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9.2. Save Values

This button is used to store a specific set of parameters (see Figure 105). These parameters are
stored as a .mat file and can be loaded into AF MATB_ScriptGenerator, as well as AF MATB.
This button is particularly useful when multiple parameters files need to be saved at one time. A
message will be displayed in the GUI that will inform the user that the values were successfully
saved.

Save Values

Set All Default Values

Load Parameters File

Clear All Entries

Save and Continue to Script Generator

Load and Continue to Script Generator

Save and Continue to AF_MATE

Load and Continue to AF_MATE

Parameters File Successfully
Created.

Figure 105 — Button array and information section informing of a successful save.
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The save function of this program will automatically verify all parameter values and ensure that
they are valid values. Any invalid value will be highlighted in red, and the experimenter will be
notified that the parameters were not successfully saved. For example, in the first figure below
(Figure 106), Tank B Starting Volume contains a value of “Banana,” while the second figure

(Figure 107) has a missing radio button selection.

1A LAY S

Tank B Starting *olume:

Tank C Starting Yolume

Tank D Starting olume

Seconcs Before Tank Yolumes are Updated

Atopilot Maximum Difference Between Tanks

| esvu

L v

Banana | Default Value
1000 Defauit Vaiue
W Defauit Value
2 Defavit Vaiue

300 Defauit Value

Lovwver Limit Upper Limit

Main Tank Autopilot Rangesl 2350 Default Value | 2650 Default Value
Liowwer Limit Upper Limit

Supplhy Tank Autopilot Ranges 450 Default Value I 1200 Default Ve

Hide Tank Changes= In Autopilat?

RMS Irteryal

RMS Target Value

Pumip Fault Duration

C¥es (¥ No| Default Vaiue
lg— Default Value
IF Default Value
IT Detault Value

— Communications Parameter

Enable Pausing? @ Yes (C No DefaultVaIuel
Allow Manual Event Triggering? (¥ Yes (" No Defaultvaluel
Allow Subject to Manually Fix Pumps? e Ne ‘ DefaultVaIuel
Display Date & Time & Yes O Ne ‘ DefaultVaIuel
Enable Scheduling? & Yes Mo Default Va\uel

Caller ID

Comm Slot 1 Label
Comm Slot 2 Label
Comm Slot 3 Lakel

Comm Slot 4 Lakel
Lavrveer Limit

I NGT504 Default Value

IW Default Value
IW Default Valuel
[comt | pefaut vaie|
IW Default Vﬂluel

Upper Limit

Slot 1/2 Freq. Ranges I 1087 Defaut Value I M77 DefaultVaIueI

Lowver Limit

Upper Limit

Slot 34 Freq. Ranges 117.9 Defaultt Valuel 126.9 Default Value

Slat 12 Freq. Increments
St 3i4 Fren. Increments

Enter Confirmation Highlicht (Cycles)

Target Communication Timeout (Seconds)

IT Default Value

IT Default Value

IT Default\."aluel
15 DefaultVaIueI

Set All Default Values

Load Parameters File

Clear All Entries

Save and Continue to Script Generator

Load and Continue to Script Generator

Save and Continue to AF_MATB |

Load and Continue to AF_MATB

Parameters Not Saved.
Please Consult Error Log,

Figure 106 — AF MATB_Parameters window excerpt illustrating an attempt to save with an invalid parameter entry.

— AF_MATE System Paramet

Input Options

Enakle Pausing?

Allowe Manual Evert Triggering?
Allow Subject to Manually Fix Pumps?
Display Date & Tinte:

Enshle Scheduling?

£ GUI Buttons Orly
€ Keyboard Only
(' 8o GUI & Keybears

Defaul Value|

sSave Values

,@ Default Value|

e

Caller ID

Comm Slot 1 Label
Comm Slot 2 Label
Comm Slot 5 Label
Camm Siot 4 Label

Lovwver Lirit

Lower Limt

Slot 112 Freg. Increments.
Slat 374 Freq. Incremerts
Enter Confirmation Highiight (Cycles)

Tarcet Communication Timeout (Seconds)

Slot 172 Freny Ranges | 1087 Default Value 17.7 Default Value
Siot 364 Freq. Ranges | 117.9 Defaul Value 126.9 Default Value

[ nGTs0s | Defout Value!
[ Mavi | Default Value|
[ nave | Defout Value
[ comt  Defaut Value|

oMz | Defoul Value

Upgger Limit

Upper Limit

[0z | befautvaue
[0z | |pefautvaue
? Defaut Value
15 Default Value

(@ Y= (" Ne Dgfsml\fsluel Set All Default Valugs
Eove O Defaunvalual

P vaalwl Load Parameters Fie ‘
CRS Defaut Value| Clear All Entries

Save and Continue to Script Generator

Load and Continue to Script Generator

Save and Continue to AF_MATE

Load and Confinue to AF_WATB

Parameters Not Saved.
Please Consult Error Log.

Figure 107 — AF_ MATB_Parameters window excerpt illustrating an attempt to save with a missing parameter value.
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Suggestions for rectifying invalid parameter values, like those outlined in Figure 108, can be
found in the error log. The error log will itemize every error in a parameters file and suggestions
for correcting each parameter listed.

[P Parameters_Error_Log_27-May-2010_16-46-50.bxt - Notepad —|O 5[
Flle Edit Format View Help
1. Please enter an integer greater than 0 for the maximum delay of the gauges. =]

Figure 108 — An example of an error log generated as a result of attempting to save a file with an invalid parameter.

To save a parameters file, click Save Values. Once all parameters have been verified as valid,
the user would simply select a directory and enter a filename. This filename will automatically
have a date and time stamp appended to it to help prevent overwriting. For example, in Figure
109 the user has entered a filename “TestScriptl” into the “File name” field. A date and time
stamp (i.e. 05-Mar-2010_13-50-26) will automatically be appended to the specified filename, as
well as a .mat extension. To change the location of the saved script, simply select a new directory
from the “Save in:” dropdown menu.

Save in: ICJ Desktop Version :I - % Ea-

File name: ITestScripH ‘:I Save I
S type: MAT files {"mat Cancel
ave as I iles {".mat) ;l /I

A
Figure 109 — Standard Windows File Save dialog which the program uses to assist the user in saving parameters files.
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9.3. Set All Default VValues

This button will restore all parameters to their predefined default values (see Figure 110). Please
keep in mind that this will affect ALL parameters. If there are only a limited number of
parameters that need to be reset to their default values, it is best to use the Default Values
buttons next to those specific parameters.

) AF_MATB_Parameters

— Resource it Parameter:
1800 Defauit Vale

=1

— System Monitoring Parsmeter:

— Tracking Parameter

Pump 1 & Pump 3 Flow Rates Tracking Gain

Pump 2 & Pump 4 Flow

Pumip 5 & Pump 6 Flow Rates

Pump 7 & Pump & Flow Rates

Tank & & Tank B Drop Rates

Tank A & Tank B Macximum

Tank C & Tank D Maccimum

Tank A Starting Yolume

Tank B Starting Yolume

Tank  Starting “olume

Tank D Starting Yolume

Seconds Before Tank Yolumes are Updated

Autopilot Maximum Difference Between Tanks

1600 Default Value
1600 Default Value
2000 Default Value
2000 Default Value
2000 Default Valu
2000 Default Value
2500 Default Value
2500 Default Value
1000 Default Value
1000 Default Value

2 Default Value
300 Default Value

Main Tank Autopilat Rangesl 2350

Lower Limi Upper Limit

Default Value " 2650 Defauit Valu=
Larwver Limit Upper Limit

Defauit Value I 1200 Default Value

Supply Tank Autopilot Ranges I 450

Hide Tank Changes In Autopilot?

RMS Irterval

RMS Target Value

Pumi Fault Duration

iYes (v No| Default Vaive
IE— Defavit Vaiue
leT Default Valve
IT Defauft Value

Center Range

65 Default Value
5 Default Value
8 Default Value

Autopilot Direction Limit IE— Default Value
Manual Direction Limit 80 Default Value

Lowver Litit Upper
Gauge Speed 2 Default Valus | 4 Default Value
End of Range Delay Max (Cycles) 10 Default Value
Correct Fault [dentification Pause (Cycles) 10 Default Value
Gauge halfunction Timeout (Seconds) 10 Default Value
Incicator Light Malfunction Timeout (Seconds) 5 Default Value
— AF_MATE System Parameter
{~ GUI Buttons Onty
Input Options ™ Kayboard Only Default Valug|

% Bath GUI & Keyboard

Ensble Pausing? & Yes (" MNe Default Value|
Allow Manual Evert Triggering? e Ne Defautt Valuel
Allowy Subject to Manually Fix Pumps? * ves ' No ‘ Default Valuel
Display Date & Time e O No ‘ Default Valuel
Enable Scheduling? &oYes U Ne Defautt Va\uel

— Communications Parameter

Caller ID

IW Default Value
IT Default Valug
IW Default Value
IT Default Value
IW Default Value

Comm Slat 1 Label

Comm Slat 2 Lakel

Comm Elct 3 Lakel

Comm Slat 4 Label

Lowwer Limit Upper Limit
Slot 1/2 Freq. Ranges 108.7 Default Value 7.7 Default Value
Lower Limit Upper Limit

Slaot 3i4 Freg. Ranges 117.9 Defautt Value 1269 Default Value
IT Default Value
IT Default ValueI
IT Default Value
IT Default Value

Slat 12 Freq. Increments
Slot 34 Freg. Increments

Enter Confirmation Highlight (Cycles)

Target Communication Timeout (Seconds)

Save and Continue to Script Generator

Save Values

Set All Default Values

Load Parameters File

Clear All Entries

Load and Continue to Script Generator

Save and Continue to AF_MATB |

Load and Continue to AF_MATB

Figure 110 — The AF_ MATB_Parameters window after the Set All Default Values button was pressed.

88

Distribution A: Approved for public release; distribution unlimited.




9.4. Load Parameters File

This button will load any parameter file (see Figure 111), as well as any successfully constructed
script file. The parameters loaded from these files will be automatically updated in the
appropriate fields. If loading was successful, a message will be displayed in the GUI, informing
you of such.

Save Values

Set All Default Valuez

Load Parameterzs File

Clear All Entriez

Sawve and Continue to Script Generator

Load and Continue to Script Generator

Save and Continue to AF_MATB

Load and Continue to &F_MATH

Files Successfully Loaded.

Figure 111 — Button array and information section informing of a successful load.
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To load a file, click Load Parameters File, and select the directory. Finally, using the file
selection dialog see in Figure 112, find and select the proper file.

Lookin: | 3 AF_MATB x| = ®E ek E-

AF_MATE System Files
tlpha_27-May-2010_035-24-44
Marual

Performance
Software Archive
Testing Scripts
*. aF_MATB. fig
£ aF_MATB.m
ﬁ AF_MATB_Parameters.fig
ﬁ AF_MATB_Parameters.m
ﬁ AF_MATE_ScriptGenerator. fig
= ﬁ AF_MATE_ScriptGenerator.m

r-_!— . ﬁTesﬂJarameters_ZT—May—zn 10_16-42-46.mat
-
My Computer

My Documents

T Fie name: | | Open |

Place
= Files of type: | Al MATLAB files | Cancel L
o

Figure 112 — Standard Windows File Selection dialog which the program uses to assist the user in loading parameters files.
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In the event that loading was not successful, the user will be notified (see Figure 113). Either the
saving process was interrupted, or the script or parameters file may be corrupted. Users should
ensure that all files being loaded are valid scripts compatible with their version of the task.

Save Values

Set All Default Values

Load Parameters File

Clear All Entries

Save and Continue to Script Generator

Load and Continue to Script Generator

Save and Continue to AF_MATE

Load and Continue to AF_MATB

Failure to Load.

Figure 113 — Button array and information section informing of a failure to load.
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9.5. Clear All Entries

This button will clear the entry fields for all parameters in the GUIL The Clear All Entries button

is useful when building a custom parameter file (see Figure 114), because it helps to ensure that

the user won“t overlook setting any parameters.

) AF_MATB_Parameters

— Resource Management Parameter:

Pump 1 & Pump 3 Flow Rates
Pump 2 & Pump 4 Flow
Pump 5 & Pump 6 Flow Rates
Pump 7 & Pump 8 Flow Rates
Tank & & Tank B Drop Rates

Tank A & Tank B Maximum
Tank C & Tank D Maximum
Tank A Starting Yolume
Tank B Starting Yolume
Tank C Starting Yolume
Tank D Starting Yolume
Seconcs Before Tank Yolumes are Updated

Autopilot Maximum Difference Between Tanks

Lowver Limit

Upper Limit

Mhain Tank Autopilot Rangesl Default Value

| Default Value|

Lower Limit

Upper Limit

Supply Tank Autopilot Ranges Default Value

— System Monitoring Par

=10

Lowver Limit

End of Range Delay Max (Cycles)
Correct Fault lcentification Pause (Cycles)
Gauge Malfunction Timeout (Seconds)

Inclicator Light Malfunction Timeout (Seconds)

Gauge Speed Default Valus

Upper

=
S
—
—
—

Default Value

Default Valus

Default Value:

Default Value:

Default Value:

— Tracking P:

Tracking Gain

I Default Value
I Default Value
I Default Value
Autopilat Direction Limit l— Default Value
Manual Direction Limit I Default Value

RMS Interval

Center Range

— AF_MATE System Parameter

Input Sptions

{* GUI Buttons Onty

Enable Pausing?

FERERE

Allovy Manual Event Triggering?

Allowe Subject to Manually Fix Pumps?

Display Date & Time

Erable Scheduling?

— Communications Parameter

Caller ID

Comm Slot 1 Lakel
Comm Slot 2 Lakel
Comm Slot 3 Label

Comm Slot 4 Label

(™ Keyboard Onty Default Value| Save Values
" Both GUI & Keyboard
" Yes " Ne Default Value| Set All Defautt Values
O CNe Default\."aluel
Load Parameters File
i Yes ("iNo ‘ DefaultVaIuel
£ Yes { MNe ‘ |
TELLEE Clear All Entries
" Yes (" MNe DgfauHVB\IJE|
Save and Continue to Script Generator
I Default Value
I Default Value

Default Value

Load and Continue to Script Generator

Hide Tank Changes In Autopilat?

RMS Irteryal

I Default Value.

" ves (" No| Default Vaive

Default ValueI
I Default ValueI

Lowver Limit Upper Limit
Slot 1/2 Freq. Ranges I Defautt Value I Default ValueI
Lowver Limit Upper Limit

Slot 34 Fred. Ranges Default Valuel Default Value

Save and Continue to AF_MATB |

Load and Continue to AF_MATB

RMS Target Value

Pumi Fault Duration

e
e
T

Slot 1/2 Freq. Increments
Slot 34 Freq. Increments
Enter Confirmation Highlicht [(Cyoles)

Target Communication Timeout (Seconds)

—
—
—
—

Default Value
Default Value
Default\."aluel
Default\."aluel

Figure 114 — The AF_ MATB_Parameters window after the Clear All Entries button was pressed.
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9.6. Save and Continue to Script Generator

This button allows the user to save a parameters file and immediately load that list into the Script
Generator. This button is useful in situations where a single set of parameters is all that is needed
before generating a number of different scripts. If there are multiple sets of parameters to
generate, it is recommended that this button is only used for the final script.

To save a parameters file, click Save and Continue to Script Generator. Once all parameters
have been verified, simply select a directory and enter a filename just as the user would if the
Save Values button was pressed.

All of the rules that applied to the Save Values button apply here as well. After successfully

saving a file, the user will be notified that the Script Generator is loading (see Figure 115), and
then AF MATB_ Parameters will dispose. Finally, AF MATB_ScriptGenerator will appear.

Save Values

Set All Default Values

Load Parameters File

Clear All Entriez

Save and Continue to Script Generator

Load and Continue to Script Generator

Save and Continue to AF_MATB

Lead and Continue to AF_MATE

Loading AF MATB
Script Generator...

Figure 115 — Button array and information section informing of the loading of AF_ MATB_ ScriptGenerator after a successful
save.
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9.7. Load and Continue to Script Generator

This button will load any parameters file, as well as any successfully constructed script file. The
parameters loaded from these files will be automatically updated in the appropriate fields and
then automatically loaded into the Script Generator. This button would be ideal for individuals
who already have a saved parameters file and immediately want to load it into the Script
Generator.

To load a file, click Load and Continue to Script Generator. Then, select the directory and file
using the file selection dialog just as the user would if the Load Parameters File button was
pressed.

All rules that applied to the Load Parameters File button also apply here. If the parameters file
loads successfully, a message will be displayed in the GUI to inform the user of this and to notify
them that the Script Generator is in the process of loading (see Figure 116). Once it has loaded,
AF MATB Parameters will dispose and AF MATB_ScriptGenerator will appear.

Save Values

Set All Default Values

Load Parameters File

Clear All Entries

Save and Continue to Script Generator

Load and Continue to Script Generaturé

Save and Continue to AF_MATHB

Load and Continue to AF_MATH

Loading AF MATB
Script Generator...

Figure 116 — Button array and information section informing of the loading of AF. MATB_ ScriptGenerator after a successful
load.
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9.8. Save and Continue to AF_MATB

This button allows the user to save a parameter file and immediately load that file into

AF MATB. This button is useful in situations where the experimenter is interested in testing a
specific set of parameters, such as pointer speeds, before taking the time to generate a number of
scripts.

To save a parameters file, click Save and Continue to AF_MATB. Once all parameters have
been validated, the user would simply select a directory and enter a filename just as they would if

the Save Values button was pressed).

All rules that applied to the Save Values button also apply here. After successfully saving a file,
the user will be notified that AF MATB is loading (see Figure 117).

Save Values

Set All Default Values

Load Parameters File

Clear All Entries

Save and Continue to Script Generator

Load and Continue to Script Generator

Sawve and Continue to AF_MATH

Load and Continue to AF_MATH

Loading AF MATB...

Figure 117 — Button array and information section informing of the loading of AF_ MATB after a successful save.
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9.9. Load and Continue to AF_MATB

This button will load any parameters file or any successfully constructed script file. The
parameters loaded from these files will be automatically updated in the appropriate fields and
then loaded into AF. MATB. This button would be ideal for individuals who already have a
saved parameters list and immediately want to load it into AF MATB.

To load a file, click Load and Continue to AF_MATB, select the directory and then file using
the file selection dialog, just as the user would if the Load Parameters File button was pressed.

All rules that applied to the Load Parameters File button also apply here. If the parameters file
is loaded successfully, a message will be displayed in the GUI informing the user of this (see
Figure 118) and to notify them that AF_ MATB is in the process of loading. Once it has loaded,
AF MATB_Parameters will dispose, and AF. MATB will appear.

If the parameters do not load successfully, the user should check the script and parameter files;
they may be corrupted. This file may be unusable, and the user should restart
AF MATB_ ScriptGenerator.

Save Values

Set All Default Values

Load Parameters File

Clear All Entries

Save and Continue to Script Generator

Load and Continue to Script Generator

Sawve and Ceontinue to AF_MATH

Load and Continue to AF_MATHB

Loading AF MATB...

Figure 118 — Button array and information section informing of the loading of AF_ MATB after a successful load.
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10.0 AF_MATB_SCRIPTGENERATOR “WHY DO I NEED THIS?”

The goal of this utility is to allow for an experimenter to accurately and efficiently create scripts
without having to manually manipulate event occurrences. AF MATB_ScriptGenerator takes
into account trial durations, as well as response timeouts for each item in each subtask, to ensure
that there will be no overlap between the same two events. For example, this utility ensures that
Light 1, while instructed to be turned off from 00:00:05 to 00:00:10, will not receive instructions
to be turned off from 00:00:07 to 00:00:12. If this were the case, event durations would be
shortened, which would artificially inflate response timeouts. The Script Generator is designed to
protect against precisely this, ensuring that performance metrics are not compromised by script
instructions. Furthermore, the Script Generator ensures that participants are guaranteed the full
allotment of time to respond to a given event. The utility will also disperse events randomly
throughout a trial, providing better “random” event times than an individual could manually
manipulate on their own. Finally, the utility has built-in protection to maintain the integrity of
this event dispersion. Event maximums are set based on trial time and event timeout so that there
will be no overlap in response times or event occurrences. This also helps ensure that all events
will stay inside a given trial and that their response times will not “bleed” over into the next trial,
if applicable.

97
Distribution A: Approved for public release; distribution unlimited.



11.0 SYSTEM REQUIREMENTS

Hardware requirements for the Task Script Generator include 1 GB of RAM, 2 GHz dual-core
processor, a keyboard and mouse, and a 15-inch monitor (1280x1024 resolution), at minimum. It
is important that these minimum requirements be met to ensure proper function of the utility.

AF MATB_ScriptGenerator was designed for computers operating on Windows XP SP3 or
higher. If the task is executed using a MATLAB script, then version 2007B or later should be
used. Otherwise, MATLAB Compiler Runtime 7.8 or later is required.

The Script Generator utilizes Microsoft Excel spreadsheets as a means to output a copy of the
script that the experimenter can review. As a result, a copy of Microsoft Excel 2003 or later is
required in order for the Script Generator to successfully execute.

Please ensure that your DPI settings are set to default values. If your DPI is set to custom values,
you may experience window distortion.
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120 4 KEY COMPONENTS

The Script Generator can be broken down into 4 key parameters. The first set of parameters is
the event timeouts, set in the AF MATB Parameters utility. The Script Generator directly
utilizes those parameters in determining maximum event rates and will code events while taking
this into account. Please see AF MATB_ Parameters™ Script-Critical Parameters section for
more information about redefining these parameters.

The second parameter critical to the proper functioning of the Script Generator is a valid trial
length. Trial lengths can be entered as either seconds or minutes. What defines a valid trial length
will be discussed later in this section.

The third set of critical parameters in this utility is valid event rates. This utility simply takes a
specific number of event occurrences in a given timeframe, and shuffles each of them around so
that they meet all the necessary requirements of a proper script. More detail on the algorithms
used in this utility will be discussed later.

The fourth and final parameter for this utility is the trial condition. The Script Generator will not
generate a script until a trial condition has been established in the “List of Conditions™ list box.
The minimum number of trials necessary to create a script is one, and there is no maximum. This
allows the experimenter to create scripts that are of considerable length and variety, which
allows for more freedom in the experimental design.
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13.0 “HOW DOES THIS UTILITY WORK?”

The Script Generator uses the 4 critical parameters described in the previous section to first
determine if the maximum number of events per trial has been exceeded. If this is the case, or if
the user has input any invalid parameters, the user will be notified through the error log,
precisely like the one used in AF. MATB_Parameters. This log will have a date and time stamp
appended to it, and outline precisely what parameter requirements have not been met, with
recommendations on what acceptable values may be used.

Once all input parameters have been validated, the algorithm divides up all subtasks into
channels. For example, in the System Monitoring Subtask, there are 6 event channels, four
channels for each of the four gauges, and 2 channels for each of the two lights. The event
occurrences are then distributed across all channels. In the case of odd-numbered events, such as
13, the event occurrences are distributed in an orderly fashion, so that all channels have 3 events
and 1 channel will have an additional event, etc. The only other subtask that has multiple
channels is the Resource Management subtask, where each of the eight pumps is a separate
channel.

Once the event occurrences have been divided into channels, they are distributed across the
specific trial length where it is verified that they fit in the trial and do not exhibit any response
overlap. Once all channel timelines have been constructed, the channel timelines are merged
back together into a subtask timeline, and eventually, into a master timeline.

This master timeline is arranged in a serial fashion, with the earliest event going first and the
latest event going last. The timeline is not segregated by subtask or channel, so events from one
subtask will be directly next to events from a different subtask. AF MATB will read this
timeline in a serial fashion and trigger each event as soon as its onset time occurs.

It is important to mention a few key interactions between the script and the task architecture.

AF MATB is designed to cycle every .1 seconds and does so reliably on adequately equipped
computers (please see AF. MATB"s hardware requirements for details on adequately equipped
computers). Even so, events that are all scheduled to occur inside this window of time can still be
executed without problem. For example, in a situation where an event occurs at .12 seconds and
another at .17 seconds, both events will be triggered when the task cycles next at .2 seconds. Due
to the programming architecture of MATLAB, this was the most efficient and reliable way to
trigger events without putting further constraints on event times. Please note that the delayed
onset will not compromise response times, as they are adjusted based on the difference between
the scheduled onset and true onset.
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14.0 SCRIPT GENERATOR OUTPUT

After a script has been successfully generated, 2 files will be created. One is a .mat file, which is
the file that will be loaded into AF. MATB. The other file is an Excel workbook comprised of 2
worksheets. The first worksheet displays a timeline that is identical to the .mat file that will be
read by the task. Each column in the first worksheet conveys certain information.

Column 1 details the time the event is proposed to occur, while Column 5 proposes the timeout
for that event. Please keep in mind that these numbers are theoretical and may vary slightly
depending on task functioning. Column 2 is used to identify each subtask and channel, while
Column 3 defines a particular channel, only. Finally, Column 4 details the exact event that is
proposed to occur.

Each event has a unique code, with no code being duplicated. Worksheet 2 is a key that details
what actions correspond to which numbers in Column 4. Please note that Worksheet 2 itemizes
event codes for all of AF MATB, not just those event codes the Script Generator uses. As such,
there will be a number of event codes that the user will never see encoded in the actual script file.

Both files will be named with whatever filename is specified by the user. In addition, the date
and time stamp will also be appended to the files to protect the data from being overwritten.

For an example Excel script, please see Appendix C.
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15.0 SCRIPT GENERATOR PARAMETERS
15.1. Sequence Length

Seconds
This parameter defines the length of time for each trial in seconds. Entering values for this

parameter will automatically update the Minute counterpart. This parameter is considered the
primary parameter for determining length.

Default values for each trial are 300, 300, 300, and 60 for the Low, Moderate, High, and
Transition trials, respectively.

Appropriate values for this parameter are integers greater than zero, though due to the nature of
the task, it would not make sense to set trial lengths less than 10 seconds.

Minutes

This parameter defines the length of time for each trial in minutes (see Figure 119). Entering
values for this parameter will automatically update the Second counterpart. This parameter is
considered the primary parameter for determining length.

Default values for each trial are 5, 5, 5, and 1 for the Low, Moderate, High, and Transition trials,
respectively.

Appropriate values for this parameter are real numbers greater than zero, though due to the
nature of the task, it would not make sense to set trial lengths less than .17 minutes (10 seconds).

Condition Sequence Length

Seconds  Minutes

Lowy Difficulty 300

o

Moderate Difficulty 300

o

High Difficulty 300

o

Transition Period 60 1

Figure 119 — The Sequence Length section of the Script Generator*s containing the default values. Condition column added for
reference.
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15.2. Communications

Target Callsign

This parameter defines the number of communications that will be directed to the participant in a
given trial length. These are messages that the participant is instructed to respond to and should
correspond with the Caller ID parameter set in AF MATB_Parameters.

Default values for each trial are 7, 12, 16, and 1 for the Low, Moderate, High, and Transition
trials, respectively.

Appropriate values for this parameter are integers greater than or equal to 0. The maximum value
is dependent on the amount of time scripted for timeouts, as well as the duration of the trial and
the length of each communication. (By default, AF. MATB"s communications are approx. 8
seconds in length.)

Distractor Callsign
This parameter defines the number of communications designated to the another plane in a given
trial length. These are messages that the participant is instructed to ignore.

Default values for each trial are 1, 4, 6, and O for the Low, Moderate, High, and Transition trials,
respectively (see Figure 120).

Appropriate values for this parameter are integers greater than or equal to 0. The maximum value
is dependent on the timeout, as well as the duration of the trial and of each communication.

PLEASE NOTE: Maximum values for Target and Distractor communications are determined
by summing the 2 event counts together. For example, the maximum number of communications
for the Communications Task, given default parameters, is 23. Thus, between the Target and
Distractor communications, there can only be 23 events, though they can be split in any way.
The Script Generator will only notify the user if the sum is greater than the calculated maximum.

Condition Communication Task

Target Callsign Distractor Callsigns

Lowy Ditficulty I 7 I 1

loderate Difficulty

Transition Periad

| 12 | 4
Hicih Difficulty I 16 | 6
| 1 | 0

Figure 120 — The Communication Task section of the Script Generator's parameters containing default values. Condition
column added for reference.
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15.3. Tracking

Difficulty

This parameter defines the inputs for the tracking algorithm which manipulate the task®s
difficulty. There are three levels of difficulty: Low, Moderate, and High. There is also the option
to utilize the Tracking Autopilot. In the Transition trials, an exclusive option was added to
manipulate tracking difficulties before or after the transitions. This option is called “Start Next
Stage.” It triggers the difficulty of the tracking task during the transition independent of the
other tasks in the battery. Thus, the tracking task can switch levels of difficulty before the other
tasks, or it can switch to that level of difficulty after the other tasks in the battery have switched.
The option to “Start Next Stage” was deemed to be useful for workload studies run in the past.

Default values for each trial are “TRACKING LOW,” “TRACKING MODERATE,”
“TRACKING HIGH,” and “Start Next Stage” for the Low, Moderate, High, and Transition
trials, respectively.

Appropriate values for this parameter are: “AUTOPILOT,” “TRACKING LOW,” “TRACKING
MODERATE,” and “TRACKING HIGH”. For Transition trials, the “Start Next Stage” option
was also added.

Seconds

This parameter, in conjunction with “Start Next Stage,” defines how many seconds before or
after a trial ends that the new tracking difficulty should be triggered. This parameter is exclusive
only to Transition trials and is only enabled when the tracking difficulty for that trial is selected
as “Start Next Stage.”

Default values only exist for the Transition trial, with a default value of 10.

Appropriate values for this parameter are real numbers greater than 0, but less than the length of
the Transition trial.
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Before/After Next stage

During a Transition trial, the tracking task can be manipulated independent from the other tasks
in the battery. At the beginning of a Transition trial, the tracking task can be coded to switch to
the new level of difficulty (the difficulty set for the transition) before the other tasks switch. This
is the ,Before™ option. Alternately, the tracking task can switch to the new level of difficulty
level for the transition trial after the other tasks have switched. This is the , After™ option. This
parameter is exclusive only to Transition trials and is only enabled when the tracking difficulty
for this trial is selected as “Start Next Stage.”

Default values only exist for the Transition trial, with a default value of “BEFORE” (see Figure
121).

Appropriate values for this parameter are “BEFORE” or “AFTER”

Condition Tracking Tazk
Ditficuity Seconds Beforestfier Mext Stage
Lo Difficulty ITF-E.&.CHIHG Loy j
Moderate Difficutty Jll [TRACKING MEDIUM |
High Difficulty ITR.-’-‘I.CI(ING HIGH :_!
Transition Period iS‘taIT Mext Stage j | 10 BEFORE j

Figure 121 — The Tracking Task section of the Script Generator*s parameters containing default values. Condition column
added for reference.
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15.4. System Monitoring

Lights

This parameter defines the number of light faults that will occur per trial. This parameter is
defined as the total number of events for the System Management's Lights subtask, not for each
individual channel. For more information on subtask channels, see the “How does this utility
work?” section discussed earlier in this chapter.

Default values for each trial are 10, 25, 60, and 2 for the Low, Moderate, High, and Transition
trials, respectively (see Figure 122).

Appropriate values for this parameter are integers greater than or equal to 0. The maximum value
is dependent on the length of time specified for timeouts, as well as the duration of the trial.

Gauges

This parameter defines the number of gauge faults that will occur per trial. This parameter is
defined as the total number of events for the System Managements Gauges subtask, not for each
individual channel. For more information on subtask channels, see the “How does this utility
work?” section discussed earlier in this chapter.

Default values for each trial are 11, 26, 60, and 2 for the Low, Moderate, High, and Transition
trials, respectively (see Figure 122).

Appropriate values for this parameter are integers greater than or equal to 0. The maximum value
is dependent on the length of time specified for timeouts, as well as the duration of the trial.

Condition System Monitoring Task

Lights Gauges

Lowy Difficulty 10 1
Macerate Difficuty 25 26
Higth Difficuty 60 60
Tranzition Period 2 2

Figure 122 — The System Monitoring Task section of the Script Generator*s parameters containing default values. Condition
column added for reference.
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15.5. Resource Management

Failures & Fixes

This parameter defines the number of Resource Management pump failures that will occur
during a given trial. This parameter is defined as the total number of events for this fault-type in
the Resource Management subtask, not the number of events per channel. For more information
on subtask channels, see the “How does this utility work?” section discussed earlier in this
chapter. For more information on Resource Management pump failures, see the Resource
Management section in the AF. MATB chapter.

Default values for each trial are 2, 5, 11, and 0 for the Low, Moderate, High, and Transition
trials, respectively (see Figure 123).

Appropriate values for this parameter are integers greater than or equal to 0. The maximum value
is dependent on the length of time specified for timeouts, as well as the duration of the trial.

Condition Fezource Management Task

Failures & Fixes  Shut-offs

Loy Difficulty b 1 Fuel Autupilutl
Moderate Difficulty c 7 Fuel Autupilutl

High Ditficulty 11 4 Fuel Autupilutl
Transition Period 0 1 Fuel Autopilot |

Figure 123 — The Resource Management section of the Script Generator*s parameters containing default values. Condition
column added for reference.
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Shut-offs

This parameter defines the number of Resource Management pump shut-offs during a given trial.
This parameter is defined as the total number of events for this fault-type in the Resource
Management subtask, not the number of events per channel. For more information on subtask
channels, see the “How does this utility work?” section discussed earlier in this chapter. For
more information on Resource Management pump shut-offs, see the Resource Management
section in the AF_ MATB chapter.

Default values for each trial are 1, 2, 4, and 1 for the Low, Moderate, High, and Transition trials,
respectively (see Figure 124).

Appropriate values for this parameter are integers greater than or equal to 0. The maximum value
is recommended to be 50% of the Failures & Fixes value for the corresponding trial. This is
because a pump shut-off will automatically override a pump failure, so to ensure that most, if not
all, failures last for their full duration, the number of shut-offs must be less. If this number
exceeds 50% of the Failures & Fixes value, the user will be notified of this by a warning
message (Figure 124). However, despite the warning, the script can still be generated even if the
parameters set do not meet the recommended values.

i Task Resource Management Task

ges Failures & Fixes  Shut-offs

1 2 1 Fuel Autopilot

Fuel Autopilot

il

0 11 29 Fuel Autopilot

=} Script Notification N ]

Please note that with an increazing number of
purmnp zhut-offs, there iz an increasing chance
that there will be a greater number of pump
failures with shortened failure durations.

; ; 0 = NG 1508
handleg.input.CenterRange = & J

handleg.input. CommSlot1 = NAW
handles.input. CommSlot2 = NAWVZ
handles.input. CommSiot3 = COM1

i handlez inmut CammSintd = COM? i i
Figure 124 — Pump Shut-off notification if the number of Shut-offs exceeds 50% of the number of Failures & Fixes.
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Fuel Autopilot

This button in the Resource Management section of the Script Generator allows the user to
toggle between setting Failure and Shut-off parameters or enabling the Fuel Autopilot for a given
trial.

To enable the Fuel Autopilot, simply click the Fuel Autopilot button. A dropdown menu will
appear, with “AUTOPILOT ENABLED” as the current selection (see Figure 125).

To disable the autopilot and return to the screen with the Failure/Shut-off parameters, simply
click the dropdown menu, and select “Enter Task Numbers...” This will cause the dropdown
menu to disappear and the original input parameter boxes to reappear. At this point, the Fuel
Autopilot is now disabled.

Condition

Resource Management Task

Failures & Fixez  Shut-offs

IALITD PILOT ENABLED j Fuel Autopilot |

AUTOPILOT ENABLED H Fuel Autopilot |

Chooze An Option:

Enter Task Mumbers... Fuel Autopilot |
Fuel Autopilot |

AUTOPILOT ENABLED
| o ]
Figure 125 — The Resource Management section shown with the Fuel Autopilot enabled for the Low Difficulty trials and the
Moderate Difficulty trial being configured from Fuel Autopilot back to the standard Failures & Fixes and Shut-offs
parameters.

Loy Difficutty

Moderate Difficulty

High Difficutty

Tranzition Period
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16.0 CONDITION LIST

The Condition List is designed to indicate the trial structure of a given script. This list allows you
to see the arrangement of trials throughout a given run, as well as delete trials from the list. To
select a given trial, simply click the Select Low, Moderate, or High Difficulty buttons to the
right of the Condition List. The corresponding difficulty will then appear.

To enable transitions between trials, select the “Yes” radio button from the Enable Transitions?
box. From this point on, between any two new trials that are added to the Condition List, a
“Transition Stage” will be inserted. Please note that enabling transitions is not retroactive;
therefore, if the user has trial difficulties already entered in the list, and would like to have
transitions enabled, they would need to delete those conditions from the Condition List, enable
transitions, and then reselect those trials (see Figure 126).

To delete trials, click on the trial in the Condition List and then click the Delete Condition
button to the right of the Condition List. Any trial, including Transition Stages, can be deleted.

— Lizt of Conditions

s Select Low Difficult
Moderate Difficulty ElEct Low LifTicuty

High Difficulty
Transition Stage
Low Difficulty
Transition Stage Select Moderate Difficulty
Moderate Difficulty
Transition Stage
High Difficulty
Transition Stage
Low Difficulty Select High Difficutty
High Difficulty
Moderate Difficulty
Low Difficulty

[ .
Delete Condition

— Enable Transitions? -
{* Mo

" Yes

Figure 126 — The Script Generator*s List of Conditions section, which details how many trials and of what difficulties the trials
in a particular script will be.
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170 VARIABLES CURRENTLY LOADED

This list indicates the values of all AF. MATB_Parameters variables that were transferred into
the Script Generator, or the default values that were designated by the Script Generator. This list
is particularly useful when the experimenter would like to verify what parameters the Script
Generator will use (see Figure 127).

To erase parameters loaded into AF. MATB_ ScriptGenerator, click the Delete All Variables
button. To restore parameters to their default values, click the Set Variable Defaults button.

Please be aware that if the user clears the Variables Currently Loaded List and then attempts to
generate a script, the Script Generator will not function as expected. The user should ensure that
either the default values, or custom parameters are loaded into the Script Generator and that
those variables appear in this list.

— Yariables Currently Loaded

handles.input. AutomaticStepper = 5
handles.input.CallerlD = NGTS04
handles.input.CenterRange = 8
handles.input.CommSlot1 = NAV1
handles.input. CommSlot2 = NAV2
handles.input.CommSlot3 = COM1
handles.input.CommSlot4 = COM2
handles.input.CycleFreeze = 10
handles.input DelayCeiling = 10
handles.input EnterLimit = 12
handles.input Fregincrement1 = 0.2
handles.input Fregincrement2 = 0.2
handles.input FregLimit1 =117.7
handles.input FregLimit2 =126.9

handles.input Frequency1 =108.7 v
R | rJ

Delete All Variables Set Variable Defaults

Figure 127 — The Variables Currently Loaded section, which details precisely what parameters the Script Generator will use
when constructing and saving a script.
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18.0 UTILITY BUTTON DESCRIPTIONS

18.1. Generate Script
This button is used to generate a single script to be loaded into AF MATB at a later time.

The save functionality of this program is very similar to that of AF MATB_Parameters in that it
will automatically verify all parameter values and ensure that they are valid values. Any invalid
value will have a red parameter label, and the experimenter will be notified that script was not

saved (Figu

re 128).

=101 x|

) AF_MATB_ScriptGenerator
 Script Par
Condition Sequence Length Communication Task Tracking Task System Monitaring Task Resource Management Task
Seconcs Minutes Target Callsign Distractor Callsions Difficutty Seconds Beforef®fter Mext Stage Lights Gauges Failures & Fizes  Shut-offs
Lo Difficulty I 300 I 5 I 7 I 1 ITRACK\NG LOw j |1 0235487 I " I z I 1 Fuel Autopilot
Maderate Difficutty I 300 I s I 12 I 4 ITRACK\NG MEDIUK j I pad I 26 I S I z Fuel Autopilot
High Difficuty I 300 I 5 I 277 I & [TRACKINE HicH = I 80 I 80 I 1 I 4 Fuel Autopiiot
Transtion Period I 50 I 1 I 1 I 0 [start next Stage =l I 10 [peFore -] I 2 I 3 I 0 I 1 Fuel Autopilot
— List of Cancition: — Wariahles Currently Loaded
o Di = T — '
High Difficulty Generate Script Load Any Parameters File handles.input CalleriD = N

Enzhle Transitions?

= No
 ves

Select Moderate Difficutty

Select High Difficulty

Delete Condition

Set All Default Values | Clear Script Parameters

handles.input.CenterRange = 8

handles.input.CommSiot1 = NAV1
handles.input. CommSiot2 = NAVZ
handles input CommSiot3 = COM1
handles.input.CommSlot4 = COM2

Generate Script & Continue to MATB

Load Script & Continue to MATB |

handles.input.CycleFreeze = 10
handles.input.DelayCeiling = 10
handles.input EnterLimit = 12

handles input FregLimit! = 117.7
nﬂi\nlas input FregLimit? = 126.9
4

handles.input.Fregincrement! = 0.2
handles.input.Fregincrement2 = 0.2

ol

Excel Format? —
% xlex Format
" xis Format

Delete Al Variables | Set Variable Defauts

Script Not Saved. Please Consult Error Log.

Figure 128 — AF_ MATB_ ScriptGenerator after someone has attempted to generate a script using invalid script parameters.
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Suggestions for rectifying invalid parameter values can be found in the error log (Figure 129).

E. ScriptGenerator_Error_Log_04-Mar-2010_16-19-31.txt - Notepad

_loix]
Fie | Edit Format View Help

1. Please decrease the number of communication occurences. The total number of com signals needs to be Tess than or equal to 23 for the high task. =]
2. Please decrease the number of light occurences. The total number of light events needs to be less than or equal to 76 for the Tow task.

Figure 129 — An error log generated by AF_ MATB_ ScriptGenerator in response to the invalid parameters used in Figure 128

To save a script, click Generate Script. Once all parameters have been verified, simply select a
directory and enter a filename. This filename will automatically have a date and time stamp
appended to it to prevent overwriting.

A message will then appear in the GUI, informing the user that the script Excel file is currently
being constructed (Figure 130). Please wait, as script construction may take some time,
especially if multiple trials or long trial lengths are included in a script.
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— “ariahles Currently Loaded

. handles.input. AutomaticStepper = 5
Load Any Parameters File handles.input.CallerlD = NGT504

handlez. input.CenterRange = &
handlez.input. CommSlot1 = NAW1

. handles input. CommSlotZ = NAMZ
Clear Script Parameters handles.input. CommSIots = COMA
handles.input. CommSlot4 = COM2
handlez input.CycleFreeze = 10
handlez input.DelayCeiling = 10

& Continue to MATB handles.input.EnterLimit = 12
handlez input. Fregincrement! = 0.2
handlez input.Fregincrement2 = 0.2
handlez.input.FregLimit! = 117.7

Continue to MATE handles input FregLimit = 126.9 <
4 | 3
Forrmst? —
ix Format .
Delete Al Variables Set Variable Defaults
+ Format

Writing Excel File...

Figure 130 — The information section of the window, informing the user that script generation is in progress.

When both parts of the script file have been successfully constructed, the task window will once
again become functional, and the user will be notified of the successful script generation (see
Figure 131).

— Wartishles Currently Loaded

) ) handles.input. AutomaticStepper = 5
& Script Load Any Parameters File handles.input CallerlD = NGTS04

input.CenterRange = 8

handlez.input.CommSlot1 = NAWV1

handles.input.CommSlot2 = NAVZ

ault Values Clear Script Parameters handles.input.CommSiot3 = COM1

handles.input.CommSlotd = COM2

handles.input.CycleFreeze = 10

handles.input.DelayCeiling = 10

jenerate Script & Continue to MATB handles.input. EnterLimit = 12

handles.input Fregincrementl = 0.2

handles.input Fregincrement2 = 0.2

handles.input FregLimit! = 117.7

Load Script & Continue to MATE halndles.inuut.FreuLimitZ =126.9 [ _lLI
4 3

Excel Format? —

& xlsx Format
£ xlz Format

Delete All Variables ‘ Set Variable Defaults

Script Successfully Created.

Figure 131 — Information section of the window, informing the user of a successful script generation.
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In the event that no trials were selected by the user, or that there was an unforeseen error by the
Script Generator, the following message will appear (see Figure 132).

— “ariahles Currently Loacded

Load Any Parameters File

handles.input.CallerlD
input.CenterRange = &

handlez.input. CommSlot1 = NAV1
X handles.input.CommSiot2 = NAWZ

= | FETSE LIRS handles.input.CommSiot3 = COM1

handlez.input.CommSiotd = COMZ
handlez.input.CycleFreeze = 10
handlez.input.DelayCeiling = 10
Seript & Continue to MATE handles.input.EnterLimit = 12
handles.input.Fregincrement! = 0.2
handles.input.Fregincrement2 = 0.2

) ) handles.input. FregLimit1 = 117.7
ipt & Continue to MATS handes o Froalm2 260 _I;I
4 »

Excel Format? —
¥ xiex Format

~ xis Format

Delete Al Variables | Set Variable Defauls

Script Not Saved

Figure 132 — Information section of the window, informing the user of a failure to save due to no trials being entered into the
Script Generator or another unforeseen generation error.

PLEASE NOTE: As previously stated, each script that is generated outputs 2 files, a .mat file
and a Microsoft Excel file. Since some computers may not have upgraded to the new Microsoft
Office 2007 format or do not have the compatibility pack, the option was added to allow for a
choice in file format. At the time that a script is generated, whatever radio button is selected in
the Excel Format? box (Figure 133) is what that script file*s Excel counterpart will write as.

Generate Script & Continue to MATHB

Load Script & Continue to MATE

Excel Formst? —
% xl=x Format
™ xl= Format

Figure 133 — The Excel Format? section, which allows the user to toggle between Excel 2003 and Excel 2007 formats for
convenience.

For an example Excel script, please see Appendix C.
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18.2. Load Any Parameters File
This button will load any parameters file, as well as any successfully constructed script file. The
parameters loaded from these files will be automatically updated in the appropriate fields. If the
parameters were successfully loaded, a message will be displayed in the GUI, informing the user
of such. Furthermore, the Script Generator is able to distinguish between the loading of a script
file and the loading of a parameters file. In Figure 134, the user is notified that both script
parameters, as well as task parameters, were loaded into the Script Generator.

— “ariables Currently Loaded

handles.input.AutomaticStepper = 5

Load Any Parameters File handles.input. AutopilotStatusHigh = 0
handles.input. AutopilotStatuzlow = 0
handlez.input. AutopilotStatuzModerate = 0
i handlez.input. AutopilotStatusTransition = 0
Clear Script Parameters handles.input. CalleriD = NGTS04
handles.input. CenterRange = &
handles.input. CommSlot1 = NAWVA
handlez.input. CommSiot2 = NAWZ

& Continue to MATB handlez.input. CommSIiot3 = COM1
handles.input. CommSlotd = COMZ
handles.input. CycleFresze = 10
handles.input.DelayCeiling = 10

Continue to MATH handles.input.DistractorComHigh = & o
4 | r
Sormaty —
« Format )
Delete All Variables Set Variable Defaults
Format

AF MATB Task and Script
Parameters Successfully Loaded.

Figure 134 — Information section, informing the user that both task parameters and script parameters were loaded from the
selected file.
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In this example (Figure 135), however, the user is notified that only a custom parameter file was
loaded into the script.

— Wariables Currently Losded

handles.input AutomaticStepper = 5
handlez.input.CalleriD = NGTS04
handles.input.CenterRange = 8
handlez.input.CommSiot1 = NAWVY
handlez.input.CommSiot2 = NAV2Z
handles.input.CommSiot3 = COM1
handles.input.CommSiotd = COM2
handles.input.CycleFreeze = 10
handles.input.DelayCeiling = 10
handlez.input.EnterLimit = 12
handles.input.Fregincrement! = 0.2
handles.input.Fregincrement2 = 0.2
handles.input.FregLimit! = 117.7

halndles.inuut.FreuLim'rtZ= 126.9 | _ILI
a4 »

Delete All Variables | Set Variable Defaults

AF MATB Parameters ONLY Loaded.

Figure 135 — Information section, informing the user that a task parameters file was selected, and as a result, only task
parameters were loaded from that file.

To load a file, click Load Any Parameters File, select the directory, and then select the file
using the file selection dialog.

If the user finds that the file will not successfully load (Figure 136), it is possible that the script
or the parameters file is corrupt, and the file may be unusable at this point.

— Warishles Currently Loaded

handles.input.CenterRange = 8
handles.input. CommSlot1 = NAW1
handles.input.CommSlot2 = NAWVZ
handles.input.CommSlot3 = COM1
handles.input. CommSlot4 = COM2
handles.input.CycleFreeze = 10
handles.input.DelayCeiling = 10
handles.input.EnterLimit = 12
handles.input.Fregincrement! = 0.2
handles.input.Fregincrement2 = 0.2
handles.input.FregLimit1 = 117.7

nalnules.lnuut.FreulertZ =126.9 | _lLI
4 »

Delete All Variables | Set Variable Defaults

Failure to Load.

Figure 136 — Information section, informing the user of a failure to load due to a corrupt script or other unforeseen loading error.

117
Distribution A: Approved for public release; distribution unlimited.



18.3. Set All Default Values

This button will restore all script parameters to their predefined default values. Please keep in
mind that this will affect ALL parameters (see Figure 137).

) AF_MATB_ScriptGenerator =1o =

— Script Parameter:

Condition Sequence Length Communication Task Tracking Task System Monitoring Task Resource Managemert Task
Secondz  Minutes Target Callsign Distractor Callsigns Ditficutty Seconds Before/tfter Next Stage Lights Gauges Failures & Fixes  Shut-offs
Low Difficulty I 300 I 5 I 7 I 1 ITRACK\NG Low j I 10 I 1 I 2 Fuel Autopilot

Moderate Difficutty I 300 I Fuel Autopilot

o
=]
-

[TRACKING WEDIUN = I 2 I 28

High Difficuty I 300 I B I 18 I & [Rackne Hen =l I 0 I 60 I

1
2
4

Transtion Period I 60 I 1 I 1 I o [start next stage jl 10 [peFore -] I 5 I 2 0 I 1 Fuel Autopiiot

E{E[ENR

Fuel Autopilot

— List of Condition: - Wariahles Currently Loaded

= Select Low Difficulty

handles.input.CallerlD = NGTS04
handles.input.CenterRange = 8
| handles input. CommSiot1 = NAV1

Generate Script | Load Any Parameters File

handles.input.CommSiot2 = NAVZ
handles.input.CommSiot3 = COM1
handles.input.CommSiotd = COM2
handles.input CycleFreeze = 10
handles.input.DelayCeiling = 10

Select Moderate Difficulty Set All Default Values | Clear Script Parameters

Select High Difficutty Generate Script & Continue to MATB handles.input.EnterLimit = 12
handles input Fregincrement = 0.2
handles.input.Fregincrement2 = 0.2
| handles.input.FregLimit1 = 117.7
Load Script & Continue to MATB handles.input.Freqlimit2 = 126.9 _'LI
= Delete Condition 4 | LU

Excel Format? —

Enable Transitions?,
& & xlsx Format

. Delete All Variables Set Variable Defaults
r ves s Format

Script Parameters have been reset to default
values.

Figure 137 — The AF_ MATB_ ScriptGenerator window after the Set All Default Values button was pressed.
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18.4. Clear Script Parameters

This button will clear the entry fields for all parameters in the GUI (see Figure 138).

=101 ]

) AF_MATB_ScriptGenerator
— Script Parameter
Condition Sequence Length Communication Task Tracking Task Svystem Monitoring Task Resource Managemert Task
Seconds  Minutes Taruet Callsion Distractor Callsigns Difficutty Seconcs Before/fter Mext Stage Lights GELGES Failures & Fixes  Shut-offs
Low Difficulty I I I I ISe\ect A Tracking Difficutty j I I I I Fuel Autopilot
Moderate Difficulty I I I I ISe\ect A Tracking Diffcuty =] I I I I Fuel Autopilot
High Difficuty | | | | [seiect A Tracking Difficuty 7] | | | | Fuel Autopilct
Transition Periad I I I I |seiect & Tracking Ditficury ] I I I I Fuel Autopilot
— List of Concition: — Variables Currently Loadlsd
B Select Low Difficulty
Generate Script Load Any Parameters File
handles.input.AutopilotSt:

Select Moderate Difficulty

handles.input.AutopilotSt: doderate = 0

Set All Default Values | Clear Script Parameters

handles. input AutopilotStatusTransition = 0
handles.input.CallerlD = NGTS04

Select High Difficulty

=
Delete Condition

Enzhle Transitions?,
& o
 Yes

Generate Script & Continue to MATB

Load Script & Continue to MATB |

handles.input.CenterRange = &
handles.input.CommSiot1 = NAVY
handles input. CommSiot2 = NAVZ
handles.input.CommSiot3 = COM1
handles.input.CommSiotd = COM2
handles.input.CycleFreeze = 10
handles input DelayCeiling = 10
hain‘lles input DistractorComHigh = &
4

o

Excel Format? —

% xisx Format

1 xis Format

Delete All Variables | Set Variable Defaults

Script Parameters Cleared.

Figure 138 —The AF MATB_ScriptGenerator window after the Clear Script Parameters button was pressed.

119

Distribution A: Approved for public release; distribution unlimited.




18.5. Generate Script & Continue to MATB

This button allows the user to save a script and immediately load that script into AF. MATB.
This button is useful in situations where the experimenter is interested in testing a specific script.

To save a script, click Generate Script & Continue to MATB. Once all parameters have been
verified, the user should select a directory and enter a filename, just as they would if the
Generate Script button was pressed.

All of the rules that applied to the Generate Script button also apply here. If the script is
constructed successfully, a message will be displayed in the GUI informing the user of that,
followed by a message that AF MATB is being loaded. Once AF MATB has been loaded, the
Script Generator GUI will dispose and AF. MATB will appear (see Figure 139).

— Yariahles Currently Loaded

. handles.input. AutomaticStepper =5
Load Any Parameters File handles.input. AutopilotStatusHigh = 0

handles.input AutopilotStatuzlow = 0
handlez.input. AutopilotStatusModerate = 0
. handlez.input AutopilotStatuzTransition = 0
Clear Script Parameters handles.input.CallerlD = NGTS04
handlez. input. CenterRange = 3
handles.input. CommSlot1 = NAV1
handles.input. CommSlot2 = NAV2

% Continue to MATB handlez.input.CommSlot3 = COM1
handles.input. CommSlotd = COM2
handles.input CycleFreeze = 10
handlez.input.DelayCeiling = 10

‘ontinue to MATE handles.input. DistractorComHigh = & x
1 | .
‘armaEt? —
: Format i
Delete All Variables Set Variable Defaults
Format
Writing Excel File...

Figure 139 — When selecting Generate Script & Continue to MATB, the user will first be notified that the script is being
constructed. Upon successful completion of script construction, the user will be informed that AF MATB is loaded. Please see
Figure 140 for an example of that notification.

18.6. Load Script & Continue to MATB
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This button will load any parameters file, as well as any successfully constructed script file. The
parameters loaded from these files will be automatically updated in the appropriate fields, and
then automatically loaded into AF. MATB. This button would be ideal for individuals who
already have a saved script file and want to load it into AF. MATB immediately.

To load a file, click Load and Continue to Script Generator, select the directory and then the
file using the file selection dialog; this process is the same as it would be if the Load
Parameters File button was pressed.

All rules that apply to the Load Parameters File button apply here. If the script is loaded
successfully, a message will be displayed in the GUI (see Figure 140). This message will inform
the user that the script has been loaded and that AF MATB is in the process of loading. Once
AF MATB has been loaded, the Script Generator GUI will dispose and AF. MATB will appear.

If the script does not load successfully, the script or task parameters file may be corrupt. These
files may be unusable at this point, and it is recommended that you restart
AF _MATB_ScriptGenerator.

— “ariables Currertly Loaded

) handles. input AutomaticStepper = 5
Load Any Parameters File handles.input. AutepilotStatusHigh = 0

handles.input.AutopilotStatusLow = 0
handlez input. AutopilotStatusModerate = 0
. handlez.input. AutopilotStatusTransition = 0
Clear Script Parameters handles input.CalleriD = NGTS04

handlez input.CenterRange = 8
handlez.input.CommSlot1 = NAWY
handles.input.CommSlot2 = NAVZ

+ Continue to MATB handles.input.CommSiot3 = COM1
handles.input.CommSlotd = COM2
handles.input.CycleFreeze = 10

handlez. input.DelayCeiling = 10

handles.input.DistractorComHigh = & il
B | ,
‘ormat? —

. Format .
Delete All Variables Set Variable Defaults
“ormat

Loading AF MATB...

‘ontinue to MATE

Figure 140 — Upon successful loading of a script file, the user will be notified that the AF_ MATB task is loading.
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APPENDICES

Appendix A: File Listing for AF_MATB System Files Folder

@ C:\Documents and Settings\millerwd\My Documents\AF_MATB\AF_MATB System Files - | Ellil

File Edit Wiew Favorites Tools Help | ."."'

Q= - O 9 -

Address I&] C:\Documents and Settings'millerwd My Documents\aF_MATBVAF _MATE System Files

'0' [~ |5)AF_MATE Audio

—
(

ijearch [L_ Folders

ECE

»

_ﬁ, Downarrow. bmp
ﬂ, LeftArrow, bmp

@ Get pictures from SPoinher.bmp
camera or scanner ﬂRightﬂrrnw.bmp
T':l View as a slide show 3Target,bmp

UpaArrow. bmp

{€) Order prints online
iy Print pictures
@ Copy all items to CD

@ C:\Documents and Settings\millerwd\My Documents\AF_MATB\AF_MATB System Files\AF_MATE Audio 1O =|

File Edit WView Favorites Tools Help | ",'

Q-0 11 -

Address I[ﬁ C:\Documents and Settings‘millerwdiMy Documents\AF_MATE\AF _MATE System Files\AF _MATE Audio

—
{

/.)Search i Folders

jGo

|| MAL473_COM2_1183.wav

|| MAL473_MAY1_1097 wav
|| MAL473_MAVZ_1153 wav

|| NRK352_COM2Z_1233.wav
|| NRK352_MAV1_1139.wav
|| MRK352_MAVZ_1135.wav

P Playal || MAL4TS_MNAVZ_1177.wav
@ shop for music anline |#|MDL183_MAV1_1131.way

@ Copy all items to audio CD (9 |NDL183_NAV2_1173.wav
|| NGTS504_1MAV1_1097.wav

|4 NGT504_1NAVZ_1123.wav
File and Folder Tasks £ |d|MGT504_COM1_1211.wav
|4 METS04_COM_1213way
|4 MGTS04_Com1_1219.wav
|4 METs04_CoM2_1199, way
|#] METS04_CoM2_1213wav
|4 MGTS04_Ccomz_1219.wav
Other Places X |J|NGT504_MNAVI_1097.wav
|4 MGT504_NAVL_1101.way
|4 NGT504_NAVL_1105.wav
|| METS04_MAVI_1107.wav
[4]MGT504_NAVZ_1115.wav
|4 MGT504_MAVZ_1123.wav
|| METS04_ MAVZ_1131.way
[#]ML5217_coM1_1213.wav

2 Make a new folder
= Share this folder

() AF_MATE System Files
My Music

:i My Computer

\3 My Metwork Places

Details R F]NS217_COM1_1249,wav
AF_MATB Audio || ML5217_COM1_1255.wav
File Folder || MLS217_COM1_1261.wav
Date Modified: Sunday, May 23, |4 |NL5217_COM2_1191wav

2010, 5:47 PM || MRK362_COM2_1213.wav
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Appendix B: Example Performance File

Transition Log

AF MATBV. 1.0
Programmed using MATLAB 7.5.0 and other Custom MATLAB Functions.

William Daniel Miller, Ir.

Air Force Research Laboratory

711th Human Performance Wing
Warfighter Effectiveness Directorate

Supported by funding from:
Consortium Research Fellows Program
4214 King Street

Alexandria, VA 22302-1555

EventTime Perceived or Actual Transition? Previous Trial Difficulty
300.055423 Actual New Trial Low Difficulty
124

Current Trial Difficulty
End of Experiment
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Master Event Log

AF_MATBV. 1.0

Programmed using MATLAB 7.5.0 and other Custom MATLAB Functions.

William Daniel Miller, Jr.

Ajr Force Research Laboratory
711th Human Performance Wing
Warfighter Effectiveness Directorate

Supported by funding from:

Consortium Research Fellows Program

4214 King Street
Mexandria, VA 22302-1555

EventTime Task or ltem
13:54:05:328 User Start
0.533371 Tracking
2.948613 Pump 1
3.115535 Pump 2
3.363515 Pump 3
3.575366 Pump 4
3.78380% Pump 5
4.00703 Pump B
27.488357 Communication
32.123613 Green [First) Light
34.732044 Green (First) Light
37.141555 Green (First) Light
38.389676 Pump 3
39.243324 Communication
41.000045 Gauge 2
41.030548 Pump 1
43.605659 Gauge 2
45.394632 Pump 3
45.922031 Red (Second) Light
50.923154 Gauge 2
51.259203 Red (Second) Light
54.89287 Red (Second) Light
55.460519 Communication

Action

AF MATB Trial Started At This Time
Low Difficulty

User Turned On

User Turned On

User Turned On

User Turned On

User Turned On

User Turned On
MNGT304 MNAVI 1107 .wav
Script-triggered Fault

User Response

Script-triggered Fault Timeout
Script-triggered Fault

Subject locked-in frequency 110.7 for Channel Nav 1
Script-triggered Fault

User Turned Off

User Response

Script-triggered Fault Timeout
Script-triggered Fault
Script-triggered Fault Timeout

User Response

Script-triggered Fault Timeout
Subject locked-in frequency 118.1 for Channel Com 2

Entire log not shown due to length
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Communication Log

AF_MATB V. 1.0
Programmed using MATLAB 7.5.0 and other Custom MATLAB Functions.

William Daniel Miller, Jr.

Air Force Research Laboratory

711th Human Performance Wing
Warfighter Effectiveness Directorate

Supported by funding from:
Consortium Research Fellows Program
4214 King Street

Alexandria, VA 22302-1555

Event Time Correct Channel  Correct Frequency — Target Signal
27.704691 1 110.7 1
91.132662 1 109.7 1

112,290332 1 110.1 1
164.562737 2 112.3 1
205.702307 2 111.5 1
246.834648 1 109.7 1
275.573758 4 121.9 1
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Timeout

50.70469
114.1327
135.2903
187.5627
228.7023
2659.8346
298.5738

Response Time

39.210117

98.179835
121.959133
175.858754
215.595806
256.423618
289.498509

Response Channel

o

Response Freguency

110.7
109.7
110.1
112.3
111.5
109.5
121.9



Correct Gauge Responses Log

AF_MATBV. 1.0
Programmed using MATLAB 7.5.0 and other Custom MATLAB Functions.

William Daniel Miller, Ir.

Air Force Research Laboratory

711th Human Performance Wing
Warfighter Effectiveness Directorate

Supported by funding from:
Consortium Research Fellows Program
4214 King Street

Alexandria, VA 22302-1555

Distribution A: Approved for public release; distribution unlimited.

EventTime Gauge Numhber Response Time Event Timeout
41.001235 2 43.610254 20.524478
62.030228 3 72.255872 7801723
81.373351 1 84.71827 91.441224
127.50441 1 131.408395 137522155

142.4114395 2 146.863385 152.413654

158.788672 4 160.250142 168.731052

225.444538 2 226.939767 235447104

227.074414 1 227.870041 237.10519

225.401312 3 235.013324 239414146
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Correct Light Responses Log

AF_MATBV. 1.0
Programmed using MATLAB 7.5.0 and other Custom MATLAB Functions.

William Daniel Miller, Ir.

AirForce Research Laboratory

711th Human Performance Wing
Warfighter Effectiveness Directorate

Supported by funding from:
Consortium Research Fellows Program
4214 King Street

Mexandria, VA 22302-1555

Distribution A: Approved for public release; distribution unlimited.

EventTime Light Number Response Time Event Timeout
32.126422 1 34,73512 37.1432386
45.5245301 2 51.262183 54.8594152
20.029873 1 81.446823 85.05042

110.002857 2 111.838309 115.004323

156.850337 2 158.032261 161.870421

193.377708 1 196.683672 158.566434

195.020252 2 196.82735 200.040338

222.651464 1 223.7959854 227.698091

234502017 2 236.142986 239.506416
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Fuel Values Log

AF_MATBV. 1.0
Programmed using MATLAB 7.5.0 and other Custom MATLAB Functions.

William Daniel Miller, Jr.

Air Force Research Laboratory
711th Human Performance Wing
Warfighter Effectiveness Directorate

Supported by funding from:
Consortium Research Fellows Program
4214 King Street

Alexandria, VA 22302-1555

Fuel Target is: 2500
Event Time Tank AValue TankBWalue TankA Difference  Tank B Difference  Tank A Deviation  Tank B Deviation

1.203603 2483003845 2483.003845 -16.996155 -16.996155 288.869269 288.869269
1.220703 2459740135 2459.740135 -40.259865 -40.259865 1620.856764 1620.856764
1.236291 2459221428 2459.221428 -40.778572 -40.778572 1662.89193 1662.89193
1.247778 2458.713188 2458.713188 -41 286812 -41.286812 1704 600811 1704 600811
1.25923 2458.329527 2458.329527 -41. 670473 -41. 670473 1736428321 1736.428321
1.268705 2457.944515 2457544515 -42.055485 -42.055485 1768.663794 1768.663794
1.283015 2457.600561 2457.600561 -42. 399439 -42.399439 1797 71243 179771343
1.303 2457.092815 2457092815 -42 907185 -42 907185 1841026536 1841 026536
1.329508 2456.212992 2456.212992 -43. 787008 -43 787008 1917 302097 1917.302097
1.347671 2455543773 2455543773 -44 456227 -44 456227 1976.356159 1976.356159
1.366093 2454933667 2454 933667 -45.066333 -45.066333 2030974363 2030.974363
1.387628 2454 32088 2454 32088 -45. 67912 -45.67912 2086.582031 2086.582031
1.405428 2453604895 2453 604895 -46.395105 -45.395105 2152 505782 2152 505732
1.423471 2453015546 2453.015546 -46.984454 -45.984454 2207 5388949 2207.538899
1.443301 2452 405506 2452 405506 -47.594454 -47.5944594 2265.235867 2265 235867
1.462145 2451745571 2451745571 -48.254429 -48.254429 2328489917 2328.489917
1.527456 2449532431 2449532431 -50.467569 -50.467569 2545975494 2546.975494
1.594884 2447.072426 2447.072426 -52.927574 -52.927574 2801.328103 2801.328103
1.707252 2443323868 2443323868 -56.676132 -56.676132 3212183994 3212183994
1.816021 2439723922 2439723922 -60.276078 -60.2760738 3633 205569 3633 205569
1.879094 2437594862 2437 504862 -62. 405138 -52 405138 3894 401259 3894 401259
2.002717 2433.475186 2433.47518B6 -66.524814 -66.524814 4435 550927 4435 550827

Entire log not shown due to length.
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Incorrect Communication Log

AF_MATBE V. 1.0
Programmed using MATLAB 7.5.0 and other Custom MATLAB Functions.

William Daniel Miller, Jr.

Air Force Research Laboratory
711th Human Performance Wing
Warfighter Effectiveness Directorate

Supported by funding from:
Consortium Research Fellows Program
4214 King Street

Alexandria, WA 22302-1555

Response Time Channel Frequency
55425971 4 118.1
95.69187 3 126.1
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Incorrect Gauge Responses Log

AF_MATBE V. 1.0
Programmed using MATLABE 7.5.0 and other Custom MATLAB Functions.

William Daniel Miller, Jr.

Air Force Research Laboratory
711th Human Performance Wing
Warfighter Effectiveness Directorate

Supported by funding from:
Consortium Research Fellows Program
4214 King Street

Alexandria, VA 22302-1555

Response Time Gauge Mumber
135.291842 2

131
Distribution A: Approved for public release; distribution unlimited.



Incorrect Light Responses Log

AF_MATEB V. 1.0
Programmed using MATLAB 7.5.0 and other Custom MATLAB Functions.

William Daniel Miller, Jr.

Ajr Force Research Laboratory
711th Human Performance Wing
Warfighter Effectiveness Directorate

Supported by funding from:
Consortium Research Fellows Program
4214 King 5treet

Alexandria, VA 22302-1555

Response Time Light Mumber
65.964177 2
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Tracking Coordinate Log

AF_MATBV.10
Programmed using MATLAB 7.5.0and other Custom MATLAB Functions.

William Daniel Miller, Ir.

Air Force Research Laboratory
711th Human Performance Wing
Warfighter Effectiveness Directorate

supported by funding from:
Consortium Research Fellows Program
4214 King Street

Alexandria, VA 22302-1555

Center Coord inate is: 598 566
Event Time X Coordinates ¥ Coordinates X-Axis Difference  Y-Axis Difference X-Axis Deviation  Y-Axis Deviation
1.203628 601.633016 561990045 3.633016 -4 009955 13.198807 16079739
1.220718 B604.8311694 561 633593 5.811654 -4 366407 45.399176 19.065507
1.236307 B07.990372 561.297792 9990372 -4 702208 99 807529 22110762
1.247794 61116505 560.94134 13.16905 -5.05866 173.423868 25.580039
1.259246 614 347727 560.605539 16347727 -5.394461 267.248193 29100214
1.269722 B617.526405 560249087 19.526405 -5.750913 381.280502 33.073
128304 620.705083 559 8392635 22705083 -6.107365 515520796 37.299503
1.303026 B623.883761 559.556834 25.883761 -6.443166 BE9.969076 41.51439
1.329532 B627.062435 559200382 29.062439 -6.799618 344 525341 45.234802
1.347885 630.241116 558.843931 32.241116 -7.156069 1039489591 51.209329
1.366118 B633.415794 558.487479 35.419794 -7.512521 1254 561826 56.437572
1.387658 636.5098472 558.131027 38.598472 -7.868973 1489 842046 561.92073
1.405452 B39.77715 557.774576 4177715 -8.225424 1745330251 B67.657604
1.423497 5642 955828 557.418124 44 955838 -8.581876 2021026442 73.648593
1.443327 B46.134505 557.061673 458.134505 -8.938327 2316930617 79.893698
1452174 B549.313183 556.705221 51.313133 -9.294779 2633.042778 86.392518
1.527482 B652.491861 556.348769 54.491861 -9.651231 28969.362924 93.146254
1.594502 B655.670539 555992318 57.670535 -10.007682 3325.891055 100153705
1707273 B658.849217 555.635866 50.849217 -10.364134 3702627172 107415272
1.81604 B62.027894 555.279414 564.02785%4 -10.7 20586 4099571273 114930954
1.879114 B665.206572 554 8382298 B67.206572 -11.117702 4516.72336 123603295
2002737 B568.263256 553.89459 70.263256 -12.10541 4935925139 1465540541

Entire log not shown due to length.
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Performance Summary

AF_MATE V. 1.0

Programmed using MATLAES 7.5.0 and other Custom WATLAB Functions.

William Daniel Miller, Ir.

Air Force Research Laboratony
711th Human Performance Wing

Warfighter Effectiveness Directorate

Supported by funding from:

Consoritum Research Fellows Program

4214 King Street
Alexandria, VA 22302-1555

Performance Numbers:
System Monitoring

Event Occurences

Correct Responses

Systemn Timeouts

System Errors

Correct Response Mean RT
Correct Response STDew RT

Tracking
REM5 Value

Rescurce Management
Mean Deviation from Target
Value

Communicaticn

Total Communications

True Communications

False Communications
Correct Responses

False Alarms

Response Timeouts

True Accuracy Errors

False Accuracy Errors
Unexplained Responses
No-Event Responses

Mean Correct Responsa Time
StDew Correct Response Time

Gauge 1

=y =R L

2 BBE+00
1 66E+00

7.15E+01

6.81E+02

[l Sl = S e R = LT I < )

1.05E+01
2 30E+00

Gauge2 Gauge 3

== S R L)
[=a N

1
2. B5E+00 4.92E+00
149E+00 9S.78E-01

Gauged Al Gauges Lightl

2 11

1 o

1 2

0 1
1.46E+00

(=Tl L

0 162E+00 BO2E-01
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Light 2

&

1

All Lights  Total System

10
g
1
1

3.10E+00 197£+00 144E+00 1.6BE+00

269601 596E-01

21

18

3

2
2.39e+00
1. 39E+00



Appendix C: Example Script File
Script Worksheet

Timeline (Seconds) Script I Code Item Identifier  Event Trigger Stop Time
.05 8 o 32 o
0.05 345 3 45 o
27.43190039 12 12 B3 50.4319
3204334173 Bl 1 5 37.043842
38.29140529 o7 3 g 48.291409
4090734597 73 2 2 50.90785
49 87688147 B2 2 B 54 876881
B7.949407 72 3 3 77.949407
3000261854 Bl 1 5 85.002619
80.70105105 12 10 76 o
8134224476 71 1 1 91.342245
91.04191475 12 g B0 11404191
109 9419005 B2 2 B 1149409
112 210767 12 10 61 13521077
1274572654 71 1 1 137.45737
1330171476 72 3 3 14301715
136.0083361 Bl 1 5 141 00934
14253342401 73 2 2 152.33424
156.7837709 B2 2 B 161.78377
1587715572 7d 4 4 168.77156
164.5093907 12 2 53 187.50939
193 891451 Bl 1 5 193.89145
1594 9538776 B2 2 B 199 95888
202 8937835 107 3 43 o
205.5953355 12 13 B4 228.59534
2226271581 Bl 1 5 227.62716
2253872341 73 2 2 23538732
2270419907 71 1 1 237.04199
229 3757702 72 3 3 23937577
232.5432083 95 1 7 24254321
234 8027626 B2 2 B 23980276
2379277803 7é 4 4 24792778
2467722323 12 1 52 26977233
2755111512 12 3 59 298.51115
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Event Translation Key Worksheet

Event Trigger Code  Event Description Ewent Trigger Code  Event Description

1 Slider 1 Error 42 Pump 2 Shut-off

2 Slider 2 Error 43 Pump 3 Shut-off

3 Slider 3 Error 44 Pump 4 Shut-off

4 Slider 4 Errar 45 Pump 5 Shut-off

5 Light 1 Error 46 Pump & Shut-off

& Light 2 Error 47 Pump 7 Shut-off

7 Pump 1 Error 48 Pump 8 Shut-off

8 Pump 2 Error 4% Low Tracking Difculty

9 Pump 3 Error 50 Moderate Tracking Difficulty
10 Pump 4 Error 51 High Tracking Dificulty
11 Pump 5 Error 52 Correct Communication 1
12 Pump & Error 53 Correct Communication 2
13 Pump 7 Error 54 Correct Communication 3
14 Pump B Error 55 Correct Communication 4
15 Activates Autopilot Tradking 56 Correct Communication 5
16 FixesSlder 1 Error 57 Correct Communication &
17 FixesSlider 2 Error 58 Correct Communication 7

B FixesSlider 3 Error 5% Correct Communication &
18 Fixes Slider 4 Error 60 Correct Communication 9
20 FxesLlight 1 Error 61 Correct Communication 10
21 FixesLight 2 Error 62 Correct Communication 11
22 FxesPump 1 Error 63 Correct Communication 12
23 FixesPump 2 Error 64 Correct Communication 13
24 FixesPump 3 Error 65 Correct Communication 14
25 FixesPump 4 Error 66 Correct Communication 15
26 FixesPump S Error 67 Digtractor Communication 1
27 FixesPump & Error 68 Distractor Communication 2
28 FixesPump 7 Error 69 Digtractor Communication 3
28 FixesPump 8 Error 70 Digtractor Communication 4
30 Activates Manual Tracking 71 Digtractor Communication 5
31 Activates Autopilot Resource Management 72 Digtractor Communication &
32 Activates Manual Resource Management 73 Digtractor Communicationy
33 Pump 1 Toggle for Resource Management Autopiiot 74 Digractor Communication 8
3 Pump 2 Togzle for Resource Management Autopiiot 75 Digtractor Communication @
35 Pump 3 Toggle for Resource Management Autopiiot 76 Digtractor Communication 10
36 Pump 4 Togzle for Resource Management Autopiiot 77 Digractor Communication 11
37 Pump 5 Toggle for Resource Management Autopiiot 78 Digtractor Communication 12
38 Pump & Togzle for Resource Management Autopiiot 79 Digtractor Communication 13
3% Pump 7 Toggle for Resource Management Autopiiot B0 Digtractor Communication 14
40 Pump B Togzle for Resource Management Autopiiot Bl Digtractor Communication 15
41 Pump 1 Shut-off

Formatting changes were made to this example to allow it to fit the page.
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