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1 Introduction to the MATB-Il User’s Guide

The Multi-Attribute Task Battery (MAT Battery), a computer-based task
designed to evaluate operator performance and workload, has been redeveloped to
execute in Windows XP Service Pack 3, Windows Vista and Windows 7 operating
systems. MATB-II comprises essentially the same tasks as the original MAT
Battery, plus new configuration options including a graphical user interface for
controlling modes of operation. MATB-II operates either in training or testing mode,
as defined by the MATB-II configuration file. The configuration file also allows set
up of the default timeouts for the tasks, the flow rates of the pumps and tank levels
of the resource management (RESMAN) task. MATB-II comes with a default
events file that an experimenter can modify and adapt to his/her needs. The events
file is used to set up the communications and tracking sessions, generate state
change events for the task components (such as pumps, lights and scales) and
initiate the workload rating scale. Both the configuration and the events files are
written in Extensible Markup Language (XML). MATB-II records the events
presented to the subject, and the subject’s responses when interacting with the
tasks. Output files are created for each sub-task of the Battery. The MATB-II
release contains documentation to aid in the creation of events files. It also
includes a library of audio files for the communications task. Eighty different “ATC-
like” auditory messages were recorded with four unique voices, and combined in 8
sets of 80 files in the Waveform Audio File Format (WAV). This technical
memorandum introduces MATB-II and provides details on its installation,
configuration, execution, and documentation. It serves as a user’s guide and
contains an extensive appendix that provides information on the features and
operation of MATB-II.



1.1 About the MAT Battery

Approximately 20 years ago NASA released the Multi-Attribute Task Battery
(MAT Battery) for the first time (Comstock & Arnegard, 1992). The MAT Battery, a
DOS and early Microsoft Windows OS based open source platform for performing
multi-task workload and human/automation interaction experiments, gained
widespread acceptance among the research community. The MAT Battery has
been used in many human performance studies associated with multitasking and
the use of automation. Since its release, the MAT Battery software has been
utilized in over 130 published research studies. The MAT Battery continues to be a

useful research application, and has been employed in over 40 studies since 2003.

1.2 The New MATB

The MAT Battery was designed to run on operating systems available at the
time it was created. MATB-II, a revised version of MAT Battery, has been
developed to achieve a fully functional version of the MAT Battery on current
operating systems. MATB-Il was implemented in Visual Basic.NET and designed

to operate on current versions of Microsoft Windows OS.

MATB-II includes similar tasks found in the original MAT Battery: the system
monitoring task (SYSMON), the tracking task (TRACK), the communications task
(COMM), and the resource management task (RESMAN). The scheduling window
(SCHED), present in the MAT Battery, has also been re-implemented to provide a
“look ahead” at the expected workload. Similar to the previous version, MATB-II
provides an opportunity to collect post-experiment workload ratings based on the
NASA Task Load Index (NASA-TLX; Hart & Staveland, 1988). The MATB-Il is
intended to be operated by two types of users: the experimenter, who sets up
experimental sessions using the application; and the subject, who interacts with the
application during experimental trials and provides feedback about his/her

performance.



This guide presents the features and functionality of MATB-II. It includes
numerous screen captures that were taken while the application was being
developed. MATB-II was evolving at the time this guide was prepared. Therefore,
the readers might notice subtle differences between the screen captures shown

herein and the software.

1.3 Hardware and software requirements

MATB-II is a 32-bit .NET Framework 4.0 application designed to be run on
Microsoft Windows XP SP3 or newer operating systems (MS Vista or Windows 7).
Though MATB-II requires a mouse for most of the tasks, arrow and function keys
can also be used. The tracking task requires a joystick, and the communications
task requires that the computer have sound capabilities. It is necessary to have
speakers or headphones connected to the computer. Because the system
performance is affected by the central processing unit (CPU) speed and random
access memory (RAM) size, MATB-II should be installed on a computer that
exceeds the minimum CPU and memory requirements to run its own operating
system.

MATB-II uses Direct X for the joystick and Hotkey to capture the function
keys. The MATB-II setup program installs the following Dynamic Link Library (DLL)
files: HotkeyControl.dll, Microsoft.DirectX.dll and Microsoft.DirectX.Directinput.dll.
Once installed, these files are stored in the \MATB folder of the main computer
drive. If those DLL files are not in the search path' of the computer they will need to

be copied in the \MATB folder of the main drive on the computer.

1.4 About using Video Capture

Using screen capturing software concurrently with MATB-II might slow down
its operation. If the experimenter desires to use a screen recorder (e.g. Camtasia

Studio, CamStudio Open Source, FrontCam, etc.) or other concurrent applications,

' The route followed by an operating system to find the location of a stored file. The search path begins with a
drive or volume (disk) designator or a network share, continues through a chain of directories and
subdirectories, if any, and ends with the file name. C:\books\diction\start.exe is an example of a search path.
Also called: access path



he/she should conduct testing to ensure that the computer has enough CPU speed,
graphics processing speed and memory to support all the applications operating
simultaneously. To keep the software timing as close to the system clock as
possible, a .Net Stopwatch object is used to synchronize the MATB Il ‘Elapsed

Time’ with the computer’s system clock.

1.5 MATB-Il Section Guide

A summary of the contents of the MATB-II user’s guide is illustrated by the

flowchart in Figure 1-1, and described below.

Task Overview m App.D,E,F G,
- H

Contextof MATB I Installation and Setup
o
Controlling Task Events . App. B, K, L,
=

Readeris Understanding Data Files
interested

in_?

Initiating a Study

Instructions for Subjects
Operating MATB I

20032010

Figure 1-1. Reader Flowchart for the MATB-II User’'s Guide

Section 1 provides information about the re-implementation of the MAT
Battery. Section 2 introduces the MATB-II tasks and notes differences between the
MAT Battery and MATB-II. Sections 3 — 6 explain how to set up and run an
experiment using MATB-II, as well as how to understand the output data files
generated after the MATB-II session. Section 7 provides the information to make a
subject familiar with the tasks of MATB-II. Section 9 provides a reference list of
published research works that have used the MAT Battery from 2003 to 2010.
Appendices A-J contain a guide that describes in depth the operation of MATB-II.



Appendix K introduces the MATB Documentation Compiled HTML file.
Appendix L explains how to generate events in the MATB-II and provides the
experimenter with worksheets, templates and lists that will aid in the creation of the
Events file. Appendices N, P and Q provide additional information on the Events
File. Appendices M and Q guide the experimenter in creating the Audio Scripts for

the communications task. Appendix O lists a sample MATB-II output data file.

2 Task Overview

From an experimental subject’s perspective, MATB-II is very similar to the
MAT Battery. The tasks of MATB-II are generalizations of piloting tasks, and
events associated with those tasks are presented to subjects as prescribed in an
experimenter-defined script called MATB_Events.xml, and referred to as the
‘Events file”. The construction of the events file is further described in Section 4,

“Control of Task Events”.

The tasks of MATB-II are the system monitoring (SYSMON), tracking
(TRACK), communications (COMM) and resource management (RESMAN). A
scheduling (SCHED) display allows the subjects to “look ahead” at their expected
workload. Borders can be enabled to separate the areas (panels) pertaining to
each task of the MATB-Il main window. (Figure 2-1).
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Figure 2-1. The tasks for the Multi-Attribute Task Battery Il

The tasks of MATB-II will be described in sections 2.1 to 2.6, along with the
variations in the MATB-II tasks with respect to the original MAT Battery (Section
2.7).

2.1 System Monitoring Task

The SYSMON task appears in the upper left corner of the MATB-II main
window and is divided into two sub tasks: warning lights and scales. The warning
lights are represented by two boxes in the upper portion of the panel (Figure 2-2).
During a run, the light on the left is normally green, indicating an “On” condition.
The subject is required to detect and respond to the absence of this light (when it
turns from green to the background color) by clicking on it with the mouse, or by
pressing the “F5” key. Clicking on the light will turn it back “On” (i.e., lit green). The

light on the right is normally “Off” (background color). However, when it turns “On”



(red), the subject should respond by clicking on it with the mouse, or by pressing
the “F6” key, which turns it “Off” again (background color). The experimenter will
decide if the mouse or a keyboard method is preferred, or if it doesn’t matter which

method to use.

The second part of the SYSMON task involves four scales; each scale has
an “indicator light” (represented by a segmented bar graph) which moves up and
down independently on each scale. The indicator lights normally fluctuate around
the middle of the scale. The subject’s task is to detect when the lights shift their
position away from the middle of the scales and respond by clicking on the scale
whose lights shifted up or down (Figure 2-2). The subject can also respond by

pressing the function key indicated below the affected scale.

SYSTEM MONITORING

ey

F1 F2 F3 F4

Figure 2-2. The System Monitoring task

While the subject performs the SYSMON task, MATB-II records the time at
which the event was processed and the name of the sub-task in the main output file

(e.g. MATB_yyyy_mmddhhmm.txt). The file name of the MATB output file contains



date and time information. In addition, MATB-II records subject response or lack of

response information in the SYSMON output file (e.g. SYSM_yyyy_mmddhhmm.txt).

Through the MATB_EVENTS.xml file the experimenter can control the state
changes of the lights and the scales. Section 4.2.4 explains how to set up the XML

entries to generate SYSMON events.

2.2 Tracking Task

The TRACK task is in the upper center panel of the MATB-II main window.
This task operates in either manual (MANUAL) or automatic (AUTO ON) mode.
The current mode is indicated by an annunciator in the lower right of the TRACK
region (Figure 2-3). In the manual mode, the subject uses the joystick to keep the
target in the center of the inner box. The target center point will fluctuate and
remain in the inner box when the task is in aufomatic (AUTO ON) mode (Figure 2-
3). When the task changes mode to manua/(MANUAL), the target goes outside
the box, and the subject will be required to use the joystick to re-center the target.
Scripted “automation failure” events cause the target to move outside the target

zone and the mode to switch from automatic to manual.

TRACKING

MANUAL

Figure 2-3. Tracking Task — target inside desired area



TRACKING

MANUAL

Figure 2-4. Target outside desired area

The experimenter can use the MATB_EVENTS.xml file to make MATB-II
transitions from the automatic mode to the manual mode and vice versa. When in
manual mode, MATB-II acquires sample data of the target center position relative to
the grid center point. MATB-II calculates the root mean square deviation of the
target center point from the center point in pixel units (RMSD-C) at a predetermined
time interval. By default, MATB-II will record and register the joystick data to the
proper output files each 15 seconds. The experimenter can change the recording
interval through the Set Run Parameters (SetRunParam) window or by editing the
MATB_Config.xml file.

To learn more about the SetRunParam and the MATB_CONFIG.XML file,
see Sections 3.3 and 4.1 of this User's Guide. Section 3.3 introduces the
SetRunParam window and Section 4.1 explains the elements of the
MATB_CONFIG.XML file.

2.3 Scheduling Display

The upper rightmost panel of MATB-II contains the Scheduling Display
(Figure 2-5). It provides a “look ahead” view for COMM task sessions and TRACK

task Manual/Automatic modes. SCHED allows the subject to “look ahead” for up to



eight minutes in the future at activity of the tracking and communications tasks. The
scheduling display shows the beginning and/or ending (and duration) of these two
tasks from 0.0 minutes (present) to 8.0 minutes into the future. The green bar
indicates the time during which the COMM session is active and the TRACK task is
in manual mode. At other times the green bar graph is replaced by a red thin line.
The red thin line indicates times at which the subject will not need to attend to the
COMM and the TRACK tasks. SCHED also shows the elapsed time of a session
run in the lower left of the panel. SCHED displays when MATB-II is scheduled to
stop execution by showing perpendicular intersecting lines at the end of the thin red
lines. The thin red lines do not extend beyond the time at which MATB-II is
scheduled to stop execution. Figure 2-5 illustrates a run with tracking and
communications events taking place over the next two minutes, and with an
elapsed time of 6 seconds. The SCHED displays that a COMM session already
started, and the TRACK task is currently in manual mode. There is a second

TRACK manual session in the ‘look ahead’ view.
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Figure 2-5. The Scheduling Display

The SCHED display is not a task that requires subject intervention. The
content and dynamics of this display are prescribed by the scripted events for the
COMM and TRACK tasks. SCHED only provides “look ahead” information so there
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is no data recording associated with it. However, when each COMM session starts
or ends, an entry is made in file MATB_yyyy_mmddhhmm.txt. This is also the case
with transitions between TRACK AUTO ON and MANUAL modes.

MATB-II uses an elapsed timer counter that is running, unless the user
interacts with the Workload Rating Scale, selects a menu item of MATB-II, or

activates another process or application, such as Microsoft Word.

The elapsed time is included in all data recordings as a reference. MATB-II
records output data to a number of different output files. Those files are: the
MATB_yyyy_mmddhhmm.txt file, which registers the initiation and termination of the
events; the SYSM_ yyyy_mmddhhmm.txt file, for SYSMON; the TRCK_
yyyy_mmddhhmm.txt file, for TRACK; the RMAN_ yyyy_mmddhhmm.txt file, for
RESMAN; the COMM_ yyyy_mmddhhmm.txt file, for COMM; and WRS_
yyyy_mmddhhmm.txt file for the Workload Rating Scale. By default, MATB-Il saves
the output files in the \Data subfolder of the directory where MATB-II is installed.

2.4 Communications Task

During a run there may be one or more “COMM sessions” where the subject
listens for messages (like air traffic control requests) to change the frequency of a
specific radio. This COMM task (Figure 2-6) is located in the lower left region of the
MATB-II main window. The air traffic control requests take the following form:
{aircraft call sign} (which is repeated) “tune your” {radio} “radio to frequency”
{frequency}. The possible values for the {radio} field are COM1, COM2, NAV1 and
NAV2. Table 4-4 in Section 4.2.7 provides the range of frequencies used by
MATB-II's COMM task.

Similar to an aviation context, not all of the messages used in the COMM task

pertain to the subject. A subject only responds to messages intended for his/her

“aircraft” which uses the aircraft call sign of “NASA504” (shown in Figure 2-6).
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When the message is intended for “NASA504” the subject’s task is to change the
frequency on the assigned radio”. No action is required of the subject for messages

to call signs other than his/her “own.”

An example COMM message to which a subject would respond is: “NASA
five zero four, NASA five zero four, tune your com one radio to frequency one two
eight point four seven five”. In this instance, the subject would change the
frequency of the COM1 radio to 128.475. An example instruction for another
aircraft that the subject should ignore would be: “Fedex three zero three, Fedex
three zero three, tune your nav two radio to frequency one one one point nine five

zero”.

COMMUNICATIONS

Call Sign NASABDA
O NAV1 112 500
O NAv? 112 500
O COM1 126 500

& COM2 2 | B B =

Figure 2-6. COMM task with COM2 radio selected

In order to change a radio frequency, the subject first selects a radio. Once a
radio is selected, MATB-II enables the frequency change arrows for that particular
radio, and the ENTER button becomes visible. The subject can click on the arrows

to set the frequency and then press the ENTER button when done selecting the
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frequency. These controls to change the frequency are only visible when the event
is active. They also disappear when a frequency change is processed by selecting
the COMM task ENTER button. The subject can also press ‘Ctrl' and keyboard
arrows, and 'Alt' and keyboard arrows to change the integer and decimal portions of

the frequency, respectively.

The experimenter can use the MATB_EVENTS.xml file to cause MATB-II to
play an audio file that will instruct the subject to tune one of the COMM task radios
to a specific frequency. By becoming familiar with the valid range of frequencies
available for the COMM task (as explained in Section 4.2.7), the experimenter can
generate a communications event. The experimenter can choose to use the audio
files provided in the Audio File Library of the MATB-II, or create his/her own audio
files for use in the COMM Task. The Section “Multi-Attribute Task Battery (MATB)
Communications Task Audio Scripts and Filenames” (Appendix Q) provides more
information on how to create and format the in Waveform Audio File Format (WAV)

messages.

When a COMM event takes place, MATB-II records in the
MATB_yyyymmddhhdd.txt output file the time of occurrence of the event and
whether the instruction was directed to the“NASA504” or another aircraft. MATB-II
also records in the COMM_yyyymmhhddmm.txt output file the following information:
the radio and the frequency that the subject was instructed to tune to (target radio
and target frequency), the radio and the frequency that the subject tuned to, and an

indication of whether or not a subject tuned the radio and frequency correctly.

MATB-II uses the sound capability installed in the computer to produce
audio for the COMM task. It is necessary to have speakers or headphones
connected to the computer. The audio files of the COMM task are in WAV
(Waveform Audio) format and MATB-II plays them using the Windows Media Player
Sound Player API. It is recommended that the experimenter confirm that WAV files

can be played on the computer system prior to installing MATB-II.
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2.5 Resource Management Task

The RESMAN task is located in the bottom center of the MATB-II main
window. The resource management task (Figure 2-7) depicts a generalized fuel

management system.

Fuel level of Tank A. Tanks A

and B are main tanks.

Fuellevel of Tank B

RESOURCE MANAGEMENT PLUMI STATLFG
=)
L <8 2
e e =
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c E E i ] E F : %
== — (== s [
3 Z
¥ ¥ / ¥
Tanks E and F are Fuel levelof || Pump Pump
supply tanks that don't TankD. D Flow
run out of fuel. Fuel TankDisa || Column || Rate
levels are not shown for supply tank. Column
TanksE and F.

Figure 2-7. The Resource Management Task

The areas labeled A through F represent fuel tanks. The green levels within
each tank represent the amount of fuel in that tank. Pumps, labeled 1 through 8,
are located on the fuel lines which connect the tanks. The numbers adjacent to the
tanks A-D represent the amount of fuel remaining in those tanks. The fuel level in
the tanks is affected by the fuel consumption and by the actions that the subject
performs on the pumps. Values for the fuel level are updated every 2 seconds as
the amount of fuel in the tanks increases or decreases. The capacity of tanks A
and B is 4000 units and for tanks C and D, the capacity is 2000 units. The two

“supply” tanks, E and F, have an unlimited capacity.

14



The requirement for this task is for the subject to maintain the level of fuel in
tanks A and B within £500 units of the initial condition of 2500 units each. The
target is to maintain 2500 units in these tanks with an acceptable target range,
shown as a shaded area on the outside of each tank. The volume of the tanks is
shown in black text when the tank level is within the acceptable range and with red
text when the tank level is above or below the target range. The pump capacities

are also configurable, and each pump has a default value.

In order to maintain the task objective, subjects must transfer fuel from the
lower supply tanks to tanks A and B. Fuel is transferred through the use of the
pumps. To activate a particular pump, the subject clicks the pump’s labeled
rectangle with the mouse, or presses the number of the pump on the keypad.
Clicking on the pump or pressing the key a second time toggles that pump off.

Each pump transfers fuel in the direction indicated by the arrow on its label.

The pump status is indicated by the color of the pump. When a pump is
green, that pump is operational and actively transferring fuel (ON state). When the
pump color matches the background color of the main window, the pump is
operational, but is deactivated (OFF state). When the pump is red, the pump is not
operational and may not be turned on (FAILED state). Figure 2-8 shows that the
volume of both tanks A and B is below the target range. Note that the level line is
below the target indicator and the volume is displayed with red text; pumps 3 and 6
are FAILED; pumps 1, 2, and 5 are ON; and pumps 4, 7 and 8 are OFF. In the
scenario illustrated by Figure 2-8, fuel may be added to tank B with pumps 4 and 7;
however, the volume of tank B will only increase if the contribution from these two
pumps exceeds its consumption. In addition, since tank A is also below the target

range, transferring fuel from tank A to tank B may not be a successful strategy.
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Figure 2-8. MATB-II executing RESMAN Pump Fail events

In Figure 2-8, the flow rates for each pump are presented under the "Pump
Status" column, located to the right of the RESMAN area. The left column under
the “Flow Rates” label, contain the pump ID numbers. When a pump is ON, its flow
rate is represented next to the pump number in the right column under the “Flow

Rates” label. When a pump is OFF, its flow rate is zero.

As with the consumption rates for tanks A and B, the pump flow rates are

configurable. The default values in units per minute are

PUMP_1 = 800; PUMP_2 = 600; PUMP_3 = 800; PUMP_4 = 600;
PUMP_5 = 600; PUMP_6 = 600; PUMP_7 = 400; PUMP_8 = 400;
TANK_A = 800; TANK_B = 800.

The experimenter may select different rate values within the range 0-1000
units per minute through the MATB_CONFIG.XML file, as shown in Section 4.1.1.
They may also be defined through a dialog window if using the SetRunParam mode

(see Appendix for details).

MATB-II records the pump states (ON or OFF) and the tank levels at a
specific recording interval set by the experimenter through the
MATB_CONFIG.XML file (Section 4.1.1) or the Set Run Parameters startup window
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(shown in Figure 3-12, Section 3.3). The default value for the recording interval is
30 seconds. That means that each 30 seconds, MATB-II registers the tank

volumes and pump states data in the proper output file.

The mode of operation of the RESMAN task in MATB-II varies from the MAT
Battery. In the MAT Battery, the RESMAN task could operate in the automatic
mode. The automation of the RESMAN task is not implemented in the release
version of MATB-II. In MAT Battery, the pumps were represented by rectangular
boxes. In MATB-II, the pumps are implemented by buttons. The location of the
labels for the pumps has changed in MATB-II. In the MAT Battery the labels that
show the fuel capacity of Tanks C and D were placed under the tanks. In MATB-II
the labels that show the fuel capacity of Tanks C and D are placed to the right of
tanks C and D. The labels of the pump number and the arrow appear inside the

pump, and not outside it, as it was done in the MAT Battery.

2.6 Workload Rating Scale

When specified by the script file, the Workload Rating Scale (WRS) based
on the NASA-TLX (Hart & Staveland, 1988) appears in a full window (Figure 2-9).
When the WRS is active, the run elapsed timer is paused until the subject either
saves the ratings or the scripted presentation time for that screen is reached. Once

the WRS ends, the run elapsed timer resumes.
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Figure 2-9. The Workload Rating Scale (WRS) is based on the NASA-TLX

In MATB-II, the WRS uses sliders to rate the workload. When the WRS
initiates, the sliders are positioned at the center of the range of the subscales.
Using the mouse, the subject changes the positions of the sliders in order to select
the rating value. Once the subject is done with all the scales, the program will
enable a “Save All” button in the same window. MATB-II does not enable the “Save

All” button unless the subject moves the sliders of all the subscales.

Through editing the MATB_EVENTS.xml file or by using the SetRunParam
window, the experimenter controls the time at which the TLX is presented and how
long the rating scale is displayed.

2.7 Summary of Differences between the MAT Battery and
MATB-II

In order to produce a version of the MAT Battery that executes in modern
day operating systems, a new implementation was created. This version of the
MAT Battery, while retaining the original tasks and the WRS based on the NASA-

TLX, is not an exact duplicate of the original.

Notable differences in MATB-II are: a redesigned graphical user interface in

keeping with current Windows appearance, configuration through XML scripts
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instead of scripts written in plain text format, and changes in formatting and
presentation of the post-experiment data of the output files. The MATB-II release
does not presently contain an equivalent version of the APPLYWT and AFTERMAT
programs that accompanied the MAT Battery. Those programs were used to obtain
rating scale weightings and applying the weights to the data files generated during

an experimental session.

The original MAT Battery worked on MS-DOS or early versions of MS
Windows operating systems (Windows 3.0/3.1, Windows 95 and Windows 98 First
Edition). MATB-II is designed to work in Windows XP SP3, Windows Vista, and
Windows 7 in 32-bit mode. MATB-II uses the computer’s sound capability, and

uses a USB joystick.

The original MAT Battery defaulted to a black background, known as
“Negative Display Face”, but during setup the researcher could choose other colors
from among a palette of 64 colors. MATB-II uses a Positive Display Face with

colors chosen from the 216 Web-Safe Color Palette.

The SYSMON scales in the original MAT Battery showed a small yellow
rectangle at the base of the scale when a correct response was made, confirming a
correct input. Data were recorded for all subject inputs to the task even if a signal
was not present. MATB-II does not give visual feedback of the performance of the
subject in the scales; however, the program registers the mouse actions in the
output data file for the SYSMON task, with an indication of whether the subject

response was correct or not.

The appearance of the scales implemented in MATB-II is also different, as
the graphical design for the level indicators of the scales has changed. In the MAT
Battery, the scales had tick marks, and arrows that moved up and down. In MATB-II

the scales are implemented as range bar graphs with the normal state position
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randomly moving within the center portion of the entire range. In the non-normal
state the range is either shifted above or below the normal state. While the MAT
Battery used a sine wave function to determine the offset of the scales, MATB-II

uses independent random number generators to select the position of each scale.

The area of the screen for the tracking task for the original MAT Battery was
rectangular. MATB-II uses a square two-axis grid. The TRACK task in the MAT
Battery used the sum of multiple sine wave functions for the X and Y dimensions
with a 3:4 phase relationship to create the path the TRACK target would follow.
With no input from the subject, a 3:4 Lissajous? figure would be traced on the
screen (with adjustable gain). This sufficiently complex movement gave the
appearance of a random target movement within the TRACK task. MATB-Il uses a
random number generator to determine target movement. Three update rates -low,
medium and high- are available so target movement may differ for different manual
mode requirements. In addition to the labeling, whenever the mode changes
between the auto and manual modes, the grid of the TRACK task changes color

from a lighter shade of blue to a darker shade of blue.

The representation of the SCHED Display in MATB-II varies from the original
MATB. In the MAT Battery, the tick marks and numbers of the scale were located
on the left of the display. In MATB-II, the tick marks and numbers are located in the
center of the display. In the MAT Battery, the elapsed timer and the date of the run
appeared under the system monitoring task. MATB-II's SCHED Display shows the
Elapsed Timer and the date is displayed in the title bar.

In the MAT Battery the radio/navigation frequencies were displayed to the

nearest 0.1 MHz (e.g., 117.8), a simplification of actual radio frequency displayed

ZA Lissajous pattern is the looping patterns generated by a Cathode Ray Tube spot when the
horizontal (X) and vertical (Y) deflection signals are sinusoids. The Lissajous pattern is useful for
evaluating the delay or phase of two sinusoids of the same frequency.
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resolution. In MATB-II, the actual Civil Aviation VHF (Very High Frequency) bands

and frequency increments for both navigation and communication radios are used.

To support radio frequency change instructions, MATB-II contains an audio
file library which can be programmed for use in the COMM task. This audio file
library consists of eight sets of 80 WAV files each. These WAV files were recorded
by four different individuals to allow for variety when scripting ATC messages. Four
of the sets consist of all 80 instructions made by one of the individuals and the other
four contain a mix of 20 from each individual. The Section “Multi-attribute Task
Battery (MATB-Il) Communications Task Audio Scripts and Filenames” (Appendix Q)
provides instructions on how to produce air traffic control instructions with different

individuals.

In the MAT Battery, when RESMAN operated in the AUTO mode, no subject
intervention was required for turning the pumps on and off. The automation of the

RESMAN task is not implemented in the release version of MATB-II.

There is a variation from the original MAT Battery in how the subject
interacts with the Workload Rating Scale of MATB-II. In the MAT Battery, the
subject was required to make scale inputs from top to bottom; in MATB-II, the
subject can choose to rate the scales in the order he/she desires and save the

responses once finished rating, or reset the responses and start the rating again.

The MAT Battery included a program (MATSET) that allowed the
experimenter to select, read and convert the script files to be used by the MAT
Battery. These script files were ASCII text based. MATB-II uses two XML scripts
that define the way that MATB looks and executes. Those scripts are the
configuration file (MATB_CONFIG.xml) and the events file (MATB_EVENTS.xml).
MATB_CONFIG.xml contains a series of modes that provide capabilities that may

be desired during experiment design and testing, or subject training that may not be
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desired during data collection runs. Examples are ‘Set Run Parameters’ and
‘Select Eventsfile’ modes. The SetRunParam mode allows for configuration of flow
rates of RESMAN and task timeouts at the beginning of the test. The Select Event
Window allows the selection of a specific event, rather than the default events file
which is MATB_EVENTS.xml. Through the AUTO_START mode, the experimenter
can decide whether to set MATB-II to start the experimental session automatically,

or set it to wait until the subject initiates it.

In the MAT Battery the experimenter controlled the timing and the
sequencing of the tasks using a script consisting of a single ASCII text line for each
event. For example, to raise Scale #3 up at time 00:22:19 the instruction was
written as following:

022 19 SCALE 3 UP

In MATB-II, the events follow the XML syntax which is based upon tags,
elements and attributes. The corresponding lines of code to raise Scale #3 up at
time 00:22:19 is illustrated in Figure 2-10.

<l-- SYSMON SCALES -->
<I-- System Monitoring - Move SCALE THREE UP -->
<event startTime=" 0:22:19 ">
<sysmon>
<monitoringScaleNumber>THREE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>

Figure 2-10. XML Entries for a SYSMON Scale Three UP Event

In the MAT Battery, the experimenter could either keep the data files in
uniquely identified files, with the filename based on current date and time or create
“test” data files for (checkout purposes) which were overwritten with a subsequent
test run. In MATB-II, all output files have the same “year_month-day-hour-minute”

suffix corresponding to the start time of the MATB-II session that they correspond to
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(e.g. the suffix for the name of an output file generated at 7:55 AM on December 7,
2010 would be _2010_12070755).

A standalone “AFTERMAT” program accompanied the MAT Battery in order
to establish the weightings for the Workload Rating Scale. The “APPLYWT”
program was used to apply ratings scales obtained through “AFTERMAT” to the
appropriate weighting and data files. While MATB-II implements the Workload
Rating Scale based on the NASA TLX scales, the weighting comparisons and

algorithm is not yet implemented.

MATB-II allows the configuration of the menu items, based upon the modes
selected in MATB_CONFIG.xml. Its GUI features facilitate testing of the joystick
and the sound capabilities of the computer, as well as setting up the tasks for
training subjects in the proper operation of the MATB-II. When the experimenter
enables the Train mode in the configuration file, MATB-II displays a “Train” menu.
This menu includes options for listening to a sample of utterances used in the
COMM task and interacting with the Workload Rating Scale. In a similar fashion, if
the experimenter enables the Test mode of MATB-II, features like performing an
audio test and a joystick test will be available as part of the “Test” menu. Section

3.5 gives a detailed explanation on the MATB-II modes of operation.
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3 Installation and Setup

3.1 Installation

Prior to installing the MATB-II, the user should refer to the ReadMeFileFirst.txt
file located in the main folder of the MATB Release and learn about the contents of
the release package, its file structure, and the construction of the
MATB_CONFIG.xml and the MATB_EVENTS.xml files. The user should review the
contents of the MATB-II release package to get familiarity with the Audio File Library
and other tools that are not automatically installed in the ““MATB” directory through

the MATB-II setup process described below.

In order to install the application, it is necessary to access the MATB folder

and locate the “\Install” directory.
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Figure 3-1. Locating the “\Install” folder in the MATB directory
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Figure 3-2. Expand the “MATB_v_1_12_Rel”’ Directory
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Figure 3-3. Expand the “\Install” directory

After expanding the “\Install directory” (Figure 3-3), double click
SetupMATBIl.msi to begin the installation (Figure 3-4) and follow the directions on
the dialog boxes that appear. If desired, accept the default settings in the dialog

boxes and click “Next” (Figure 3-5).
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¥Welcome to the MATB Setup Wizard

The installer will guide you through the steps required to install MATE on gour computer.

WARMIMG: Thiz computer program iz protected by copuright law and international treaties.
Unauthorized duplicaticn or distribution of this progrann, or any partion of it, may result in severe civil
ar sriminal ponaltics, and will be prozccutcd bo the masimunn cstent pozsible under the law.

Figure 3-4. Select the “Next” button at the “Welcome” screen

Select Installation Folder

The inztaller will install MATE to the following folder.

To install in this folder, click "Newxt". To install to a different folder, enter it below or click "Browse".

Eolder:

C:AMATEY Browsze...

Inztall WMATE for pouself, or for anyone who uses this computer:

() Everyone
0 Just me

l Cancel ] l < Back ] I Mest > |

Figure 3-5. If desired, accept the default values and click the “Next” button
Select “Next” after viewing the Installation Confirmation Screen (Figure 3-6).
The installation will display a progress screen while it installs the application (Figure

3-7).
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i MATB

Confirm Installation

The inz:alles is ready to install MATE on gour camputer.

Click "Mext" ta start the instalation.

Cancel ] [ < Back ] [ Hest > l

Figure 3-6. Select Next to confirm the installation

Installing MATB

MATE iz being installed

Flease wait. ..

| Cancel < Back [t

Figure 3-7. Progress Screen
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¥ MATB

Installation Complete

MATE has been successfully installzd.

Click "Cloze" to exit.

Please use Windows Update to check for any critical updates ta the MET Framewark.

Cancel ¢ Back Claze |

Figure 3-8. Click “Close” after the installation is done

Once the program is installed, the default location for the executable file
(MATB-Il.exe) is the \MATB folder on the main drive of the computer (Figure 3-9). In

the following description, it is assumed that the main drive is the drive C:\.

- EX]
File Edit View Favorites Tools  Help :,"
@ Back = () Lﬁ /‘, ! Search Iit: Folders '
fddress |5 GMATE v| B
Folders x Mame Size | Type
3 Inetpub A IDsudic File Falder
& ) Labs ~ [D)Data File Folder
=l bHEhj File Folder
) Audia h_ﬂlcons File Folder
3 Data (DML File: Folder
) Help |}] HotkeyContral dl Z0KB Application Ext
3 Icoms |2 MATE_EVENTS _meh_0-6-0-1.=ml 1KB %ML Document
1) HML ”MATB-ILexE 620KE  Application
() MATB-Tools @MATB-II‘exe.cnnFig 2KB XML Configural
) MEB - L‘Q Microsoft, Direct, DirectInput, dil 156 KB  Application Exti
[ Mads! lf'] Micrasaft. Direct:, dil 21B8KB  Application Ext
() M3DN
# () M50Cache
& () NETg74080D
[ () NVIDIA
® [ Perl
() Program Files | € >

Figure 3-9. The ““MATB” Directory

The newly installed “MATB” Directory contains five subdirectories, which
are: Audio, Data, Help, Icons and XML. It also contains DLL components necessary

to handle the joystick input. The ““MATB\Audio” directory contains 80 audio files
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that can be used for the COMM task. Those 80 files are only part of a more
comprehensive collection of audio files that is not copied to the ““MATB” directory
during installation (Figure 3-10). The experimenter needs to locate the complete
audio file library in the release package (or release CD) and copy them to the

“\MATB\Audio” directory of the main computer drive.

The comprehensive audio file library located in the release package consists
of 8 sets of 80 audio files for use with the communications task (Figure 3-10). It also
contains 6 extra audio files used for testing. The sets of audio files that are
contained in subfolders under the “\Audio” directory of the release package are
named FEMALE_VOICE_SET_1, FEMALE_VOICE_SET_2, MALE_VOICE_SET_1,
MALE_VOICE_SET_2, MIXED_SET_1, MIXED_SET_2, MIXED_SET_3 and
MIXED_SET_4. The first four folders contain the sound recordings of one
individual. The other four sets (MIXED_SET_1 to MIXED_SET_4) contain a mix of

the four voices.

4 Files Currently on the Disc (10)

| FEMALE_VOICE_SET_ 1 12/6/2010 3:36 PM File folder
\. FEMALE VOICE SET_2 12/6/2010 3:36 PM File folder
1 MALE VOICE_SET 1 12/6/2010 3:36 PM File folder
L MALE VOICE_SET 2 12/6/2010 3:36 PM File folder
1o MIXED_SET_1 12/6/2010 3:36 PM File folder
L MIXED _SET 2 12/6/2010 3:36 PM File folder
1. MIXED_SET 3 12/6/2010 3:36 PM File folder
1 MIXED_SET 4 12/6/2010 3:36 PM File folder
Ju TESTFILES 12/6/2010 3:36 PM File folder
= ReadMe MATE_AudioFiles 371072009 9:44 AM Text Document

Figure 3-10. Folders not copied to the /IMATB directory during installation.
The folders shown in Figure 3-10 are not copied to the \MATB directory

automatically, but can be accessed by expanding the“\Audio” directory in the

MATB-II release package.
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3.2 Launching MATB-II

To prepare MATB-II for initial use, ensure that the MATB_CONFIG.XML and
the MATB_EVENTS files are located in the \MATB\XML folder of the main drive of
the computer. The version of the MATB_CONFIG.XML file that comes with the
installation contains default settings that the experimenter can change to modify the

appearance and operation of MATB-II.

The MATB_EVENTS.xml file that comes with the installation contains code
that shows how to generate state changes in the task elements. The default
MATB_EVENTS.xml file is created for illustrative purposes only, and is not intended

to be used experimentally.

Copies of the MATB_CONFIG.xml and the MATB_EVENTS.xml are also
provided in the \MATB\XML folder of the release package. If necessary, the files
can be moved by accessing those folders and copying the files
MATB_CONFIG.XML and MATB_EVENTS.xml to the \MATB\XML folder.

Open MATB-II as you would any other application on a Microsoft Windows
computer. A convenient way of launching MATB-II is through setting the MATB-II
shortcut on the Desktop to run MATB-Il.exe or through the Start Menu.
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3.3 MATB-II Startup Windows

If using an unedited version of the MATB_CONFIG.xml included with the
distribution, at startup MATB-II will open the Select Events Files dialog (Figure 3-
11).

MATB: Please Select the Events File for this Run @
Look jn: | (9 HML | ek E3-
\ |5 Config
‘_\3 ICT)Events
My Recent MATE_EVEMNTS
Documents MATE_EVENTS-all-2hr
71 MATE_EWEMTS-all-20min
MATE_EVEMTS-ALL-Z0MIM Retry
Desktop MATE_EVENTS-Demo May 26
fyp Documents
by Camputer
My Metwark File name: j Open |
Places
Files aof lype: |MATB ML files [MATE_EVEMT *. sml) j Cancel

Figure 3-11. Selecting an Events File for execution

This dialog allows the selection of the events file to be used during the MATB
session. By default, if an events file is not selected in the Select Events dialog,
MATB-II loads the MATB_EVENTS.xml file. The experimenter can enable the
Select Events File dialog by setting the SELECT_EVENTSFILE_MODE key to “true”
in the MATB_CONFIG.xml file.

MATB-II also displays a dialog box that allows the experimenter to change
the MATB-II run parameters, when the SET_RUN_PARAMS_MODE key is set to
“true” in MATB_CONFIG.xml. This dialog box allows the user to modify
configuration settings that are listed in the MATB_CONFIG.xml. The settings done
through the SetRunParam dialogs are only valid for the run to which the changes
are applied. Those changes will not be saved for subsequent runs. If the user
wishes to make the changes permanent, he/she needs to edit and save them to
MATB_CONFIG.xml. The settings that can be modified through the SetRunParam
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include the flow rates for the tanks and pumps of RESMAN, the recording intervals
for TRACK and RESMAN, the timeouts for the SYSMON, COMM and Workload
Rating Scale events (Figure 3-12). Those settings are listed as the non-mode

values of the MATB_CONFIG.xml.

wik Your Chance to Change the MATB Run Parameters

Fump 1-4 Flow Rates | Pump 5-8 Flow Rates || Tank Flow Rate H Recording Intervals || Event Timeouts|
Pump One -
-
Pump Two ™~ 0
J
Flow Rates In Units Per Minute
Pump Three ~ 800
' -
Pump Four ™~ 0
J
I} 500 1000
[ Cancel ] [ Reset Al ] [ Save Al ]

Figure 3-12. The Set Run Parameters Windows

See Section 4.1.2 to learn more about changing the operation modes of

MATB-II.
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3.4 Joystick Detection

During initialization, MATB-II checks for the presence of a joystick. If the

joystick is not detected, the “Joystick Not Found” dialog is displayed (Figure 3-13).

Required JOYSTICK NOT FOUND

E Mo JO¥STICK was Found. The TRACKING task requires a jovstick.,

-l

MATE will continue without the TRACKING kask.,

Figure 3-13. Joystick Not Found Error

In the absence of a joystick, MATB-II will proceed without the TRACK task
once the “Joystick Not Found” dialog is closed (Figure 3-14). If the experimenter
intends to run the application with the joystick, he/she must exit the application,

connect the joystick and execute MATB-II again.

w i Multi Attribute Tagk Battery |1 0-20.2010 |‘- IFEII

BYETEM MONITOHING THALKING HOHE L ING

E

Elapsed Time

00-08-11

SENEE . NEEE
CENEE . BEEN

I :
= @
Fa3 F4

COMMUNICATIONS HESOUHCE MANAGEMENT

Call Sign I NASASD4

O MAVT 112500 I
2

O NAVZ 112 600 1 I—ﬂ
4 I 500

) coMt 126 .500 5 00

) cOM2 126 500 . =
7 [
e [ @

Figure 3-14. MATB-II Executing without the Tracking Task
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3.5 Operation of MATB-IIl in Training and Testing Modes

When operating in Train mode (Figure 3-15), MATB-II displays a Train menu
in the top toolbar that allows the user to play sample COMM task audio files and

complete a workload rating session.

[ =]]

Cesnerunicaiong TRACKING SCHEDLLING

¥ mxis = .
g 5 = |
c 1

2
Angla « O R
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0
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2 e |fouss |[HiGH | [ MANUAL | [o000:25 |
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Coll Sign [ NASASM |
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owve [ s | LREPNT] CoOEICO . =

© coMi 126500 s [J
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Figure 3-15. The MATB-II menu showing the Train option

When operating in Test mode (Figure 3-16) MATB-Il adds a Test menu that
allows the experimenter to play audio files and view information such as the
scheduled events, the start and stop times of the COMM and TRACK sessions, the

tank flow and consumption rates for RESMAN.
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Figure 3-16. MATB-II GUI with the Test option enabled

In either the Test or Train modes, MATB-II displays white background text
boxes that provide additional data, such as the target position in the TRACK task
and event timers that appear within the tasks whenever an event is active. In the
example below (Figure 3-17) the volumes of tanks E and F are constant. The labels

to the left and right of pump 7 indicate the consumption rates of tanks A and B.

Consumption rates of Tanks & and B

B ow O e W R =
=

Figure 3-17. RESMAN shows update rates and consumption rates for the tanks
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4 Control of Task Events

Two files control the behavior of MATB-II during a run. These are the MATB
configuration file (MATB_CONFIG.xml) and the MATB events file (MATB_EVENTS
xml). If MATB-II does not find the MATB_CONFIG.xml file in the correct path on start
up, it will display the dialog shown in Figure 4-1.

Attemnpting To Open The Cenfiguration File @

I.-"'_"‘-.I Unable to locate " XMLU\MATE_CONFIG.xml
‘S MATB-I Requires This File Before Starting

Figure 4-1. MATB_CONFIG.xml file not found dialog

4.1 The MATB_CONFIG.xml file

The configuration file allows the enabling of modes and features designed to
facilitate experiment setup and subject training. The default settings are those
deemed appropriate for data collection runs. In addition, the default timeouts of the
tasks are also defined in the MATB_CONFIG.xml file. An annotated snippet of
code from the MATB_CONFIG.XML file is included in Figure 4-2.

4.1.1 Elements of the MATB_CONFIG.xml file

The MATB_CONFIG.XML file determines the MATB-II operational modes
and contains four different types of configuration data used by the application:
(1) A set of Boolean modes, which control the functionality of MATB-II. The
experimenter can change the MATB-II modes based upon experimental needs.
(2) Resource management task (RESMAN) pumps volumetric values and main tank
consumption rates, in units per minute.
(3) Timeout values, in seconds, for the communications (COMM) and system
monitoring (SYSMON) tasks and the Workload Rating Scale (WRS). The timeout is
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the amount of time (in seconds) that MATB-II will wait before returning the lights,
scales, or the radio back to a nominal (normal) state. The lights and scales have
independent timeout values. Table 4-1 describes the modes of the MATB-II.

(4) Recording intervals at which the data will be registered in the MATB-II's output

files.

<MATB-CONFIG:

¢ I-- Mode booleans -->

<name type="MODE" >

<AUTO_MINIMIZE_MOCE >false < /AUTO_MINIMIZE_MODE >
<AUTO_START_MODE>true</AUTO_START_MODE:=
<SELECT_EVENTSFILE_MODE >true</SELECT_EVENTSFILE_MODE >
<SET_RUN_PARAMS_MODE=true</SET_RUN_PARAMS_MODE>
<TRAIN_MODE >false </TRAIN_MODE >

> MATE Modes-
Seven Boolean modes set
the functionality of MATE

<TEST_MODE>true<,/TEST_MODE:> .
<TASK_BORDER_MODE >true<,/TASK_BORDER_MODE>
</name> -

<!--Resource Management Pump Rates in Units per Minute.-->
<name type="RESMAN_RATES">

<PUMP_1:>800</PUMP_1:
<PUMP_2>600</PUMP_2>
<PUMP_3>800</PUMP_3>
<PUMP_4>600=/PUMP_4:=
<PUMP_5>600</PUMP_5>
<PUMP_6=600</PUMP_6>
<PUMP_7>400</PUMP_7>
<PUMP_8>400</PUMP_8=

<TANK_A=800=/TANK_A= -
<TANK_B>B00<,/TANK_BE>
</namex
<!=-Time Out in seconds... ===
<name type="TIMEQUT">
<RATE=>30</RATE>

<TASK_COMM=320</TASK_COMM=

<TASK_SYSMON_SCALES=10</TASK _SYSMOMN_SCALES >

<TASK_SYSMOMN_LIGHTS>15</TASK_SYSMOMN_LIGHTS>
</namez=

>_RES MAN RATES- The flow

rate in units per minute of each
of the eight pumps and the
consumption rate in units per
minutes of tanks A and B.

TIMEOQUT - The time, in
seconds, that MATE-11 will
wait before retuming a light,
scale or radio that is in a off-
nominal state to back to the
nomal state; RATE sets the
duration of the presentation

—  ofthe NASATLX.

«!--Recording Interval jn seconds... -->
<name type="RECORDING_INTERVAL">
<TASK_TRACK=15</TASK_TRACK >
<TASK_RESMAN=30</TASK_RESMAMN=
</name>
< /MATB-CONFIG>

RECORDING INTERVALS-
Period of time after which
MATE-I1 will make an entry in
the TRACK and RESMAN
output files.

Figure 4-2. An annotated snippet of code from the MATB_CONFIG.xml file
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41.2 MATB-Il operational modes

Table 4-1 lists the MATB-II operational modes that can be specified through
the MATB_CONFIG.xml file. By setting these modes to either true or false, an
experimenter can enable or disable features on the MATB-II graphical user
interface and modify the behavior of the application.

Table 4-1. MATB-II Modes
MATB_CONFIG file parameters | Acceptable Values

AUTO_MINIMIZE_MODE TRUE: "Automatic Minimize” the MATB-Il application
window when another application takes the focus
away from MATB-II.

FALSE (Default). The MATB-II application will not
minimize when it loses the focus to another process.

AUTO_START_MODE TRUE (Default):"Automatic Start” of a run once
initialization is completed

FALSE: A dialog asks the user for acknowledgement
to start the run.

SELECT_EVENTSFILE_MODE TRUE (Default): At Startup, the application displays
a file dialog that allows the selection of the Events file
to be executed.

FALSE: A dialog box asking the selection of the
Events will not display, and MATB-II will execute the
default MATB EVENTS xml during the session.
SET_RUN_PARAMS_MODE TRUE: Provides a dialog to redefine the resource
management task pump rate and tank consumption
values.

FALSE (Default): MATB-II will use the resource
management task pump rates and tank consumption
values set by defaultin the MATB _CONFIG.xml.
TRAIN_MODE TRUE: Provides visual cues and a Train menu that
the subiect does not normally see during a data
collection run.

FALSE (Default). The Train menu items will not be
enabled in the GUI.

TEST _MODE TRUE: Provides visual cues and a Test menu that the
subject does not normally see during a data collection
run.

FALSE (Default): The test menu items will not be
enabled in the GUI.

TASK_BORDER_MODE TRUE: Adds BLUE columns on either side of the
TRACK task and between the COMM and RESMAN.
FALSE (Default): Disables the drawing of borders
between the task individual windows similar to those
in MAT Battery.
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4.1.3 Timeout Values

Figure 4-3 shows the section of the configuration file that defines the
timeouts of the MATB-II tasks. In Figure 4-3, the timeout for the system monitoring
scales is 10 seconds, and the timeout for the system monitoring lights is 15
seconds. The timeout values shown in the example for the Workload Rating Scale
(WRS) and the communication task is 30 seconds each. This means that the
subject has 30 seconds to respond before the task resets and MATB-II records an
entry in the output file indicating that the task timed out. The timers start once an
event is processed. The timeout value for the COMM task includes the time for

presentation of the audio message.

<!-- Time Out in seconds... -->
<name type="TIMEOUT">

<RATE>30</RATE>

<TASK_COMM>30</TASK_COMM>
<TASK_SYSMON_SCALES>10</TASK_SYSMON_SCALES>
<TASK_SYSMON_LIGHTS>15</TASK_SYSMON_LIGHTS>
</name>

Figure 4-3. Timeout properties for the tasks specified in the MATB_CONFIG.xml file
The valid range for timeout values is from 10 seconds through 60 seconds.
If the experimenter sets the timeout values outside that range, MATB-Il overrides

the values outside this range with the default values presented in Table 4-2.

Table 4-2. Default settings for timeouts in the MATB_CONFIG.xml

TASK Timeouts, in seconds
RATE 30
COMM 30
SYSMON SCALES 10
SYSMON LIGHTS 15
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4.1.4 Recording Intervals

Figure 4-4 shows the last portion of the MATB_CONFIG.xml which sets up

recording intervals for the tracking and resource management tasks.

<!-- Recording Interval in seconds... -->

<name type="RECORDING_INTERVAL">
<TASK_TRACK>15</TASK_TRACK>
<TASK_RESMAN>30</TASK_RESMAN>
</name>

Figure 4-4. Recording intervals set in the MATB_CONFIG.xml file

In Figure 4-4, the recording interval for the TRACK task is 15 seconds,
which means that MATB-II records the root mean square deviation of the target
from the center point in pixel units (RMSD-C) every 15 seconds while the task is in
manual mode. Each 30 seconds, MATB-II also registers the tank volumes and
pump states data in the proper output file. Table 4-3 shows the default values for
the recording intervals of the TRACK and the RESMAN tasks.

Table 4-3. Default recording intervals for TRACK and RESMAN

TASK Recording Intervals, in seconds
TRACK 15
RESMAN 30
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4.1.5 Creating and Saving a Customized Configuration
File

The user can change any of the default settings of the configuration file by
editing MATB_CONFIG.xml. Before the user makes changes to the
MATB_CONFIG.xml file it is recommended to preserve a copy of the default
configuration file. The original configuration file that comes with the MATB-II
release can be saved as MATB_CONFIG-default.xml or similar name to allow

returning to the default conditions in a later time, if desired.

MATB-II must find MATB_CONFIG.xml; any other filename will be ignored. If
the experimenter has variations of the configuration file saved under different
names, he/she will need to rename the desired file to MATB_CONFIG.xml so it can
be used by MATB-Il. The MATB_CONFIG.xml needs to be saved at the
\MATB\XML folder.

That might be the case if the experimenter desires to have one configuration
file for training and a different one for data collection. A naming convention like
MATB_CONFIG-train.xml and MATB_CONFIG-run.xml can be used to be able to
distinguish between the files, but the files need to be renamed to
MATB_CONFIG.xml prior to use with MATB-II.

4.2 The MATB_EVENTS.xml File

Subjects respond to a series of events specified in an events file which uses
Extensible Markup Language (XML) specification. The default file name for the
events file is MATB_EVENTS.xml. The experimenter can create customized events
files that might be selected for execution in MATB-II. Unlike the configuration file,
which has to be named as the MATB_CONFIG.xml, customized events files can be
saved under names other than the default name MATB_EVENTS.xml.
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Through the use of the events file, the experimenter can set up control
events for the tasks and change the state of MATB-II task components such as

lights, scales, pumps and communications messages.

4.2.1 Editing the Events File Manually

The following explanation of the structure of the events file introduces the
XML syntax required to control the tasks and construct the events to be executed
by the MATB-II, for presentation to the subject. After a brief note regarding the
XML syntax for the opening and closing markup elements, snippets of code will be

used to illustrate the various components needed to create an events file.

There are several different types of events, each with different child
elements. Control events use <control> element tags and can be used to manage
the flow of the run and exclude tasks, if desired. Scheduling events use <sched>
and can be used to define the parameters for manual and automatic task response
sessions. Each task, other than the TRACK task, has its own element tag (e.g.
<comm>, <resman>, and <sysmon>). Since the TRACK task is either in automatic
or manual mode, its state is toggled by scheduling events. Each WRS event is

launched with the <wrs> element tag.

4.2.2 MATB-Il Events File Structure

The root element for all MATB events file is shown in Figure 4-5. Those tags
comprise what is called the root element for the MATB events file. The rest of the
MATB_EVENTS.xml file content is enclosed between the <MATB_EVENTS> and
the </MATB_EVENTS> tags. It is important to follow the correct XML syntax when
constructing events files; files with incorrect XML syntax will not be processed by
MATB-II.
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<MATB_EVENTS>
<!—Rest of the code -->
</MATB_EVENTS>

Figure 4-5. MATB-II Events File Root Element

Controls precede the list of scheduling and task events. Control events are
used to both “START” and “STOP” a run. Note the “startTime” attribute following the
<event> elements in Figure 4-6. The “startTime” attribute represents the run
elapsed time at which the event will be processed and is required after all “event”
elements. The event “startTime” for a <control> element with the “END” value

signifies the end of the run, after which no other events will be processed.

<MATB_EVENTS> <MATB_EVENTS>
<l-- Sstart MATB Timer --> <I-- Stop MATB Timer and
<event startTime="0:00:00"> end experiment -->
<control>START</control> <event startTime="0:20:00">
</event> <control>END</control>
</MATB_EVENTS> </event>
</MATB_EVENTS>

Figure 4-6. Control Events that “START” and “STOP” a run.

In Figure 4-6 the timer is started at time 0:00:00 and stopped at elapsed time
0:20:00. The XML syntax to designate a start time for an event is <event
startTime="h:mm:ss">, where “startTime” is an attribute, “h” stands for the hour,
“‘mm?” for the minutes and “ss,” for the seconds. In the expression event
startTime="0:20:00" the string “0:20:00” appears within quotes. It is necessary to
use quotes when assigning a time value to the startTime attribute. The maximum
length of a MATB-II run is two hours. If a run exceeds two hours, at initialization

MATB-II will display the dialog shown in Figure 4-7.
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Multi Attribute Task Battery Il - Eventfile Maximum Time Error |z|

The run length of =MATE_EYEMTS-Zhr-30, xml> is 2:30:00
which exceeds the maximum time of 2:00:00 permitted by MATE-II.
Flease correct and then restart MATE-II again,

Select QK to close MATE-II.

Figure 4-7. Events File Maximum Time Error Window

4.2.3 SYSMON and RESMAN Activation

Unlike the COMM and TRACK tasks which may have multiple sessions
where subject response may be required, the RESMAN and SYSMON tasks remain
active once they accept events. Scheduling events are used to activate both tasks,
either with a single event, or separately if only one of the tasks will respond to

events during the run.

<!-- Start Resource Management and System
monitoring tasks -->
<event startTime="h:mm:ss">
<sched>
<task>RESSYS</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>

Figure 4-8. Starting the resource management and system monitoring tasks

4.2.4 Setting up System Monitoring Events

The SYSMON task has six controls, two monitoring lights on the top and four

scales below the lights. A description and examples of SYSMON task events follow.

After initiating the system monitoring (SYSMON) task, the experimenter can
include code to cause state changes in each one of the lights and scales from the

default state to an off-nominal state.
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4241 System Monitoring Light Events

The normal state of the left and right monitoring lights is ON (green) and
OFF (gray or background) respectively. When a signal is presented to the subject
the left monitoring light goes off and becomes gray (or background color), and the

right light becomes red.

To change the state of the lights, one should generate associated XML
entries. The possible types of monitoring light events are: (1) Green light (off), and
(2) Red light (on). Figures 4-9 and 4-10 show the syntax for these events. The
snippet of code in Figure 4-9 illustrates how to change the default state of the

green light. The state change will cause the light to turn off.

<l-- SYSMON LIGHT -->
<!-- System Monitoring - Turn Normally ON to OFF -->
<event startTime="h:mm:ss" >
<sysmon>
<monitoringLightType>GREEN</monitoringLightType>
</sysmon>
</event>

Figure 4-9. SYSMON Event to turn the GREEN light OFF

Note that in the code of Figure 4-9, there is no XML attribute to indicate that
the light will be turned off. The text value “GREEN” between the
monitoringLightType tags creates an event to change the default state of the
Green Light, thus turning it off. Similarly, to make the other SYSMON light change
its default state and turn on, it is necessary to include a similar snippet of code,
with the text value red “RED” between the monitoringLightType tags (Figure 4-10).
Figure 4-10 illustrates how to change the default state of the light which is normally

off. The state change will cause the light to turn on.
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<!-- SYSMON LIGHT -->
<I-- System Monitoring - Turn Normally OFF to ON -->
<event startTime=" h:mm:ss ">
<sysmon>
<monitoringLightType>RED</monitoringLightType>
</sysmon>
</event>

Figure 4-10. SYSMON Event to changing the state of the light normally OFF

4.2.4.2 System Monitoring Scale Events

There are four SYSMON scales. Events can be created that move the
pointer for each scale up or down. These events are: (1) Scale one up, (2) Scale
one down, (3) Scale two up, (4) Scale two down, (5) Scale three up, (6) Scale three
down, (7) Scale four up and (8) Scale four down. Figure 4-11 shows the code to
move Scale four’s pointer up, and Figure 4-12 shows the syntax to move Scale

one’s pointer down.

<!-- SYSMON SCALES -->
<!-- System Monitoring - Move SCALE FOUR UP -->
<event startTime=" h:mm:ss ">
<sysmon>
<monitoringScaleNumber>FOUR</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event

Figure 4-11. SYSMON Scale Four UP event

<!-- SYSMON SCALES -->
<!-- System Monitoring - Move SCALE ONE DOWN -->
<event startTime=" h:mm:ss ">
<sysmon>
<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>DOWN </monitoringScaleDirection>
</sysmon>
</event

Figure 4-12. SYSMON Scale One DOWN event
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4.2.5 Tracking Task Events

In MATB-II the tracking task operates in either one of two types of modes:
the manual (MANUAL) mode and the automatic (AUTO ON) mode. If a joystick is
detected at the beginning of the MATB-II session, the tracking task will start in the
automatic mode. The experimenter may schedule a MANUAL event session at any

time and it is common to do so immediately after start up.

Figure 4-13 shows the syntax to schedule the start of a manual session of the
tracking task at time “0:00:05”.

<!-- # TRACK MANUAL -->
<!-- Sched task: TRACK START -->
<event startTime="0:00:05">
<sched>
<task>TRACK</task>
<action>MANUAL</action>
<update>MEDIUM</update>
<response>MEDIUM</response>
</sched>
</event>

Figure 4-13. Start a manual event in a tracking session

The valid entries for the <action> element are AUTO and MANUAL. The
<update> element refers to the amount of random target movement per update
cycle, and the <response> element refers to the amount of influence the joystick
has on target movement per update cycle. Valid entries for the <update> and

<response> elements that control the joystick are LOW, MEDIUM and HIGH.

To switch the tracking task mode from manual to automatic it is necessary to
initiate an automatic session of the tracking task. The task is returned to the normal
state with an AUTO <action> element value. The <update> and <response>
elements have no effect in AUTO mode and should have NULL values (Figure 4-
14).
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<!-- TRACK AUTO -->

<!-- Sched task: TRACK STOP

<event startTime="h:mm:ss">

<sched>
<task>TRACK</task>
<action>AUTO</action>
<update>NULL</update>
<response>NULL</response>

</sched>

</event>

-->

Figure 4-14. Changing from Manual to Automatic Mode

4.2.6 Scheduling of a Communications Session

To set up the COMM task, the experimenter needs to create events that

establish a session before scheduling events inside that session. A session will be

active from the time it is scheduled to start until the time it is scheduled to stop. The

code in the left column of Figure 4-15 starts a session; while the code in the right

column ends it.

<!--Start Communications task
<event startTime="h:mm:ss">
<sched>

-->

<task>COMM</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>

</sched>
</event>

<!-- Sched task: COMM STOP -->
<event startTime=="h:mm:ss">
<sched>
<task>COMM</task>
<action>STOP</action>
<update>NULL</update>
<response>NULL</response>
</sched>

</event>

Figure 4-15. Scheduling the start and end of a COMM session
Similarly to the RESSYS task illustrated by Figure 4-8, note that the

<update> and <response> elements will be set to NULL when setting up the COMM

task.
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4.2.7 Communications Events

As noted in the previous section, the experimenter must schedule a COMM
task session before adding COMM events to the MATB_EVENTS.xml file (Figure 4-
15). Through the use of the XML tags, the experimenter indicates the ship, radio
and frequency that MATB-II will play during execution. Figure 4-16 shows an
example in which the instruction is intended for another aircrew. In Figure 4-16, the
values for the <ship>, <radio> and <freq> elements have been set to OTHER,
COM2, 118.275. Given these settings, MATB-II will play the WaveFormFile with the
name of “OTHER_COM2_118-275.wav”. This file is located in the \MATB\Audio
directory’ of the main computer drive at approximately 5 minutes and 15 seconds
into the run, although approximately an additional 10 seconds might elapse before
the audio file message is completed. The duration of the COMM instructions should

be taken into account when adding events immediately after a COMM event.

<l-- COMM OTHER -->

<!-- Other ship radio change -->
<event startTime=" 0:05:15 ">
<comm>

<ship>OTHER</ship>
<radio>COM2</radio>
<freq>118.275</freq>
</comm>
</event>

Figure 4-16. Other Ship COMM event
When issuing a call to NASA504, the <ship> element is set to OWN (Figure 4-17).

<!-- Own ship radio change -->
<event startTime="0:06:31">
<comm activity="START">
<ship>OWN</ship>
<radio>COM1</radio>
<freq>127.550</freq>
</comm>
</event>

Figure 4-17. Own Ship COMM event
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Once MATB-II processes the event shown in Figure 4-17, the program will
play the Waveform file OWN_COM1_127-550.wav at a run elapsed time of 6

minutes and 31 seconds.

Possible values for the <radio> element are COM1, COM2, NAV1, and
NAV2. Table 4-4 lists the range of selectable values for the <freq> element of the

communications task radios.

Table 4-4. Frequencies for each radio of the COMM task
Radio Frequency Range
NAV 1 108.000 to 117.950 with increments of 0.050
NAV 2 108.000 to 117.950 with increments of 0.050
COM 1 118.00 to 135.975 With increments of 0.025
COM 2 | 118.00to 135.975 With increments of 0.025

If the experimenter would like to create customized audio files, he/she can
refer to Appendix Q, where guidance on generating audio files may be found. The
appendices also contain supplementary information about the frequencies and the
Airline Call signs used in aviation. They also provides guides and a protocol to
create additional audio scripts, the audio file naming convention and the format for

playing these audio files in MATB-II.
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4.2.8 Resource Management Events

Similar to the SYSMON task, the RESMAN task can be initiated
simultaneously with SYSMON through the use of the <RESSYS> entry previously
explained in the Section 4.2.3. The event to initiate RESMAN only is shown in
Figure 4-18.

<!-- Start Resource Management and System
monitoring tasks -->
<event startTime="0:00:00">
<sched>
<task>RESMAN</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>

Figure 4-18. Event to initiate the RESMAN task

During the execution of the RESMAN task, if the events file calls for it, the
pumps might fail, and the subject might need to redirect the fuel to keep the fuel
level in tanks A and B near the target of 2500 units. RESMAN events either fail

(Figure 4-19) or return pumps to a deactivated state (Figure 4-20).

<!-- RESMAN PUMP FAIL -->
<!-- RESMAN task: fail pump 1 -—>
<event startTime="0:07:22">
<resman>

<fail>P1</fail>

</resman>
</event>

Figure 4-19. RESMAN Pump ONE Failed event

In Figure 4-19, the experimenter enters the pump number to be failed
between the <fail> and </fail> elements of the code shown above. Valid values are
P1, P2, P3, P4, P5, P6, P7 and P8. Pumps are returned to the normal state with the
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<fix> element and the pump of interest (Figure 4-20). In this example, pump 1 failed

at elapsed time 0:07:22 (Figure 4-19) and is fixed at time 0:07:57 (Figure 4-20).

<!-- RESMAN PUMP FIX -->
<I-- RESMAN task: fix pump 1 -—>
<event startTime="0:07:57">
<resman>
<fix>P1l</fix>
</resman>
</event>

Figure 4-20. RESMAN Pump ONE Fixed event

4.2.9 Workload Rating Scale (WRS) Events

The Workload Rating Scale (WRS) may be displayed at any time during the
execution of MATB-II. Figure 4-21 shows the code display the WRS for subject
input at time 1:10:30.

<!-- Workload Rating -->
<event startTime="1:10:30">
<wWrs>START</wrs>
</event>

Figure 4-21. A WRS event

As stated in Section 2.6, the MATB-I| elapsed timer pauses while the WRS is
active.

4.2.10 Naming and Saving the MATB_EVENTS.xml file

The naming convention of the events file is MATB_EVENTS-xxxx.xml file,
where “xxxx” is user defined. The name of the default events file is
MATB_EVENTS.xml. The experimenter may either use the default name or create
a customized file. The suggested convention for naming a customized events file is
using the prefix ‘MATB_EVENTS’, adding a dash, (7.e. MATB_EVENTS-) and
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append an identifying string; for instance, MATB_EVENTS-20min.xml is a file that
lasts 20 minutes. Once created, the MATB_EVENTS.xml file will need to be stored
in the “\MATB\xml” directory of the main computer drive. To be able to select
another events file at the beginning of the MATB session, set the value for the
<SELECT_EVENTSFILE_MODE> parameter in MATB_CONFIG to “true”.

The MATB-II User Guide for Creating Events files (Appendix L) provides
additional information with examples on working with the MATB-II events.
Additionally there are worksheets and XML templates that serve as aids in the
creation of the events files for MATB-II. The Appendix also provides a complete
example of a MATB_EVENTS.xml file.

5 Understanding Output Data Files

5.1 Naming conventions

MATB-II records both the processing of events and the subject’s responses
in a master file. The notation used for the master file is the
MATB_yyyy_mmddhhmm.txt, where the ‘yyyy mmddhhmm’ denotes the current
date and time information of the run. A key feature of MATB-II is the unique

identification of any run.

Besides MATB_ yyyy_mmddhhmm.txt, other files register the events and
subject actions per each corresponding MATB-II task. MATB-II produces both a text
version and comma separated version of the SYSMON, TRACK, COMM, RESMAN
tasks and the WRS. These files are:

(a) SYSM_ yyyy_mmddhhmm.txt and the SYSM_ yyyy_mmddhhmm.csv, for

SYSMON;

(b) TRCK_ yyyy_mmddhhmm.txt and the TRCK_ yyyy_mmddhhmm.csv, for

TRACK;
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(c) RMAN_ yyyy_mmddhhmm.txt and the RMAN_ yyyy_mmddhhmm.csv, for
RESMAN;

(d) COMM_ yyyy_mmddhhmm.txt and the COMM_ yyyy_mmddhhmm.csv, for
COMM, and WRS_ yyyy_mmddhhmm.txt, and

(e) WRS_ yyyy_ mmddhhmm.txt and the WRS_ yyyy_ mmddhhmm.csv for the
Workload Rating Scale (WRS).

For instance, a file named “COMM_2011_01061756.txt” would be a COMM
output data file created in the year 2011, on the first month (01), the 6t day (06), at
17:56, which correspond to 5:56 p.m. of January 6t 2011.

5.2 Commonalities among the data file headers

All the output data files generated by MATB-II have a basic information
header that includes the date and the time the output file was created, the name of
the output file and the events file used by MATB-II when the output file was created
(Figure 5-1). For example, the opening lines of the MATB_2011_02112041.txt
illustrated below (Figure 5-1) let an experimenter know that a MATB-II session was
executed on February 11, 2011 at 8:41 p.m., using the events file named
MATB_EVENTS-5min-Rating.xml.

#02-11-2011  20:42:14 MATB_2011_02112041.txt
#

# Events Filename: MATB_EVENTS-5min-Rating.xml
#

Figure 5-1. Output file header for a MATB_2011_02112041.txt output file

The six data files generated by MATB-II list the sequence and the initiation
time of the events, the state changes of the task components and the response
time of the subjects. The data files record performance data, such as response

times and an indication whether the action taken by the subject was appropriate.
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5.3 The MATB output file

For each experimental run, a MATB_ yyyy_mmddhhmm.txt data file is
generated. This file records event processing and subject response, or lack of
response. Similarly, when the user performs an action, a user event is registered
with the name of the task to which the event belongs. The name of the events file

used during the run is recorded below the timestamp information.

Figure 5-2 shows an excerpt of a MATB_yyyy_mmddhhmm.txt file. A

complete MATB-II output file for a 5 minute run appears in Appendix O.
: 0F=11-2011 24214 MATE_Z2001_02112041. Tt
: Events Fllemame: MATB_EVENTS-Smin-rating. xml

# TIME EVENT ACTTON REMARKE

e e o

pevice Inftialization: - Joystick Connected -

L=
(=]
L=
(=]
L=
L=
[ =]

foozo0:17.0 1 Event Processed: <ontrol
00:00:17. 5 2 Evert Processed: Scheduling - RESMAN and STSMON Active
00:00:18.9 3 Event Processed: scheduling - TRack in Manual Mode
00:00:18. % 4 Event Processed: Resowrce Management = Pump ONE Fafiled
00:00:19.9 5 Event Processed: System Monitoring - GREEW Light
00:00:19.3 Subject Response: RESQWrCE Management - T
00:00:20.1 csubject Response: System Monitoring - GREEN Light
00:00:21.2 subject Response: RESOUrCE MAnigement - FOUR
00:00:22.2 Subject Response; Resgwros Management = Pump THREE
QO:00:22.% Subject Response; ResQwWroe Management - Pump SIX
00:00:23.5 Subject Response: ResOWrCE Management - Pump FIVE
00:00:30.0 recording Interval Triggered: RESOUFCE MaNAgEmEnT
00:00:33.1 recording Interval tmed: Tracking
00:00:34.9 & Event Processed: Sc Tini = CoMM Session started
00:00:35.0 7 Event Processed: Resgurce Management - Pump ONE Fixed
00:00:40.0 & Event Processed: Commuenications COM ONE WM Ship
00:00:40.0 Event Terminated: Communications
00:00:45.0 9 Event Processed: RESOWrCE Management = Fump FIVE Failed
00:00:45. % Subject Response: Resowros Management = Fump ONE
00:00:48.1 ﬂecurd‘lng Interval Triggered: Tracking
00:00:48.4 fubject Response: Commundcations - CoMl Response Inappropriate
00:00:49, 2 subject response: Communications - FREQ InTeger
00:00:49, 5 subject Response: Commuenicarions = FREQ Integer
00:00:50.8 Subject Response: Commuenications = FREQ Decimal
00:00:52. 7 Subject Response: Commenications = FREQ Decimal
00:00:53.0 10 Event Processed: System Mmonitoring - BED Light
00:00:53.4 cubject response: Commuenications - FREQ DEcimal
00:00:55. 5 subject Response: Communicoarions - ERtEr Button Selected
00:00:56. 9 Subject Response: System Monitording = RED Light
00:01:00.0 recording Interval Tri ed: Resource Management
00:01:03.1 recording Interval Triggered: Tracking
00:0L:13.0 11 Event Processed: Systém Monitoring - Scale Two
00:0L:15.0 12 Event Processed: RESOrCE MANLOEMEAT - FIVE Fised
00:01:19.4 Subject Response: System Monitording = SCale TwWo
00:01:19.9 Subject Response: System Monitording - Scale TWwo Response Inappropriate
00z0L:Z20.0 13 Event Processed: <Commundcations - COM_TwWd OTHER Shi
o0:0L:20.3 csubject response: System Monitoring - Scale TwWo REsponse Inappropriate
00:0L:24.8 Subject REiponse: RESOWSCE MARLGEMERT - Fump FIVE
00:01:25.4 Subject Response: Resowrce Management = Pump FOUR
00:01:29.7 Subject Response: Resgurce Management = Pump THREE
00:01:30.0 fecording Interval Triggered: Resource Managemsent
00:01:31.3 Subject Response: RESOWSCE Management - Pump FOUR
00:0L:38.0 Subject REipOnSE: RESOWSCE MARLGEMERT - Fump ONE
00:01:41.% Subject Response: Resowrce Managemant = Pump EIGHT
00:01:43. 5 Subject Response: Resouwrce Management = Pump THREE
00:01:50.0 Event Terminated: Commuendcations
00:02:00.0 14 Evert Processed: Schedulin - Taack in auto Mode
00:02:00.4 mecording Interval Triggered: Resource MANAGEmENT
00:02:0%8.0 15 Event Processed: cCommuenications = MAV TwD OTHER ship
00:02:13.90 1% Event Processed: System Monitoring - GREEN Light
00:02:15.8 fubject response: System Monitoring - GREEN Light

0 -

00:02:20. 17 Ewvepnt Processed: RESOWrCE Manaoement Pump EIGHT Failed

Figure 5-2. Extract of MATB_2011_02112041.txt showing the events executed by
MATB-II

55



MATB_2011_02112041.txt records the elapsed time the event was
processed under the “TIME” column. Each event has an identification number that

is registered in the EVENT column (second column from left to right in Figure 5-2).

Each time the subject responds to a task event the response is recorded. In
the text file shown in Figure 5-2, a SYSMON GREEN LIGHT ON event was
processed at 19.0 seconds. About that same time, the subject was turning pump 2
on before clicking on the GREEN LIGHT at 20.1 seconds.

In the MATB_2011_02112041.txt, the subject action on Scale TWO at 1
minute and 20 second was recorded as a “Scale TWO Response Inappropriate”. A
common practice is to mistakenly click on a SYSMON scale more than once to
restore its normal operation. MATB-II records these extraneous inputs as
“Inappropriate responses”. Additionally, corrective actions the subject makes on a
task component that was not in an abnormal state are recorded as “Inappropriate

responses”.

Subject responses to event state changes are also recorded in the
corresponding task output file. Cross referencing the elapsed time of entries may
provide different views of the same scripted event and subject responses to

scripted events.

54 The System Monitoring output file

The SYSM_yyyy_mmddhhmm.txt file shows the timeouts for the scale and
lights, the time at which the SYSMON events occurred, the reaction time of the
subject, the type of SYSMON event (whether a light or a scale event), the task
component affected (whether it was the green light or the red light, or a specific
scale), and the outcome of the action taken by the subject. If the subject performed
correctly, a “true” value is registered under the SYS_OK column. Figure 5-3 shows
a SYSMON output data file which is named SYSM_2011_02112041.txt.
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Bo02-11-2011 20:42:14 SYsM_2011_ 02112041, txt
#*

# Ewents Filename: MATE_EVENTS-Smin-rating. xml

#*

# Timeout (in seconds): Lights = 15 Sscales = 10
#*

# RT = Response Time (in seconds)
# S¥S_OK = an event for the system selected s active

#*
#-TIME- -RT- -S¥STEM- -LIGHT//SCALE- -5V5_0OK- —REMARKS-

00:00:20.1 0F.1 Light GREEN TRUE

00:00:56.9 03,9 Light RED TRUE

00:01:19.4 06.4 scale TWO TRLE

00:01:19.9 scale TWO FALSE

00:01:20.3 Scale TwWo FALSE

00:02:15.8 0z2.8 Light GREEM TRUE

00:02:42.9 =10 scale THREE - Event Timedout

00:02:54.6 0l1.6 Light RED TRUE

00:03:36.6 06.6 scale OME TRUE

00:04:15.6 0z2.6 Light GREEN TRUE

00:04:35.3 02.3 Light RED TRUE

Figure 5-3. The SYSM_2011_02112041.txt output file registers events and subject

responses for the system monitoring task

The file in Figure 5-3 records that the timeout for the light event is 15
seconds and the timeout for the scale events is 10 seconds. According to the
information in this data file, the subject responded correctly at a time of 1:19.4, and
then clicked the same scale twice within the next second. The subject clicked the
same scale on Scale 2 three times between 1 minute and 19 seconds and 1 minute
and 20 seconds into the run. The first time the subject clicks Scale 2, the action is
classified as correct, as shown by the “true” value that appears under SYS_OK
column. The second and third time the subject responds (an apparent overshoot
action), these actions are registered as incorrect, as indicated by the FALSE entry
under the SYS_OK column.

The output file also registers that the scale timed out approximately 2
minutes 43 seconds into the run. Since the subject didn’t respond within the 10
second interval, the “-10” value is stored in the Response Time column, and labeled

“Event Timedout”.

For a detailed explanation of the Output File Entries for SYSMON Events,

please refer to the Appendix, Section F.13.
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5.5 The Tracking output file

Tracking state data for the joystick is recorded at the time interval specified
in the MATB_CONFIG file (Section 4.1.1, Fig 4-2). For the tracking task, the root
mean square deviation from the center point in pixel units (RMSD-C) is calculated
and recorded along with the number of samples during the interval. MATB-II
generates two versions of the TRCK output file, a text version (Figure 5-4), and a

comma separated value version.

The Absolute value of the vertical Pixel and Horizontal Pixel
offsets from the Center Point are added and the sum square

F

F

B ared|

B

B 55 = sum of squares; NUM = Number of samples

P RMSD-C = square Root (S5 / NUM)

B

B TU = Target Update Rate; JR = Joystick Response Rate

P

B Recording Interval is 15 secon ds

B THIS INTERVAL SESSTON AGGREGATE RUN AGGREGATE

F-ELASPED TIME -5ESSION TIME -NUM  -5UM OF SQUARES -RMSD-C -NUM  -5UM OF SQUARES -RMSD-C -NUM -SUM OF SQUARES-RMSD-C -Remarks .
L

00:00:33.1 00:15 276 21,994,041 282.292 276 21,994,041 282,292 276 21,994,041 282.292 Begin: TU: HIGH, JR: MEDIUM
00:00:48.1 00:320 276 24,840,000 300. 000 552 46,834,041 291.280 552 46,834,041 291.280

00:01:03.1 00:45 276 155,876 23.765 276 155,876 23.765 898 53,289,917 243.604 Begin: Tu: MEDIUM, JR: HIGH
00:03:00.1 00:15 276 119,436 20. 802 352 275,312 22.333 1174 53,409,353 213.292

Figure 5-4. The file TRCK_2011_02111855.txt registers the joystick offset from

the central position

Observe that the values under the Session Time Column restart. Sampling
data is stored in three different sets of registers; the first is reset at the end of each
interval, the second at the end of each session and the third is updated without
resetting for the entire run. This allows different views of the subject’s response.

The Appendix provides more detail on output file entries for the TRACK events.

5.6 The Communications output file

The COMM_yyyy_mmddhhmm.txt output file records data relevant to the
subject’s response to this task. The columns labeled as SHIP, RADIO_T, and
FREQ_T (Figure 5-5) display the message ship, radio and frequency the subject
was instructed to select (in the ATC message). FREQ_T stands for “target
frequency”. The columns RADIO_S and FREQ_S present the radio and frequency
selected by the subject. If the subject selects the correct radio and the correct

frequency, the R_OK (Radio Okay) and F_OK (Frequency Okay) columns will be
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set to “True”. If the subject does not respond to an instruction intended for another
aircraft, a NULL value is registered under the Radio and Frequency column, and
“True” values are registered under the R_OK and the F_OK. However, if the
subject does not respond to an instruction intended for NASA504 (an undesirable
omission), NULL values are registered under the Radio and Frequency columns,

and “False” values are registered under the R_OK and the F_OK.

# 02-11-2011 20:42:14 COMM_2011_02112041.txt

#

# Events Filename: MATB_EVENTS-5min-Rating. xml

#

# Timeout (in seconds) = 30

#

# _T = Target, _5 = Selected

# R_ = Radio, F_ = Frequency

#

#-TIME- -RT- -5HIP- -RADIO_T- -FREQ_T- -RADIO_S5- -FREQ_5_ -R_OK- -F_0OK- —-REMARKS

3

00:00:40.0 -30 OWN coM1 124.575 NULL NULL False False -Event Timedout
00:01:50.0 +30 OTHER com2 130.725 NULL NULL True True

00:02:28.3 8.5 OTHER NAV2Z 115.050 NAV2 115.050 False False

00:03:23.7 12.0 OWN coml 126.450 Coml 126.450 True True

00:04:15.0 +30 OTHER  COM2 120.775  NULL NULL True True -Appropriate Subject Response

Figure 5-5. The COMM_2011_02112041.txt file recording of communications

events and responses

According to the COMM_2011_02112041.txt output file (Figure 5-5), at 40
seconds into the run the subject didn’t respond to an ATC call issued to Own Ship.
The COMM event timed out at 30 seconds and the subject didn’t respond to an
event that he/she was expected to respond. For that reason a value of -30 is
registered in the RT (response time) column; since no radio was selected at that
time, a value of “NULL” is listed both under the -RADIO_S and -FREQ_S columns.
In contrast, when the subject lets a COMM event time out at 4 minutes 15 seconds,
the action is recorded as ‘Appropriate’ in the Remarks section and a value of +30 is
recorded in the RT column. A positive sign is used next to the timeout value, when
the subject’s lack of response is appropriate. At 2 minutes and 28 seconds, the
subject mistakenly responded to a call that was issued to OTHER Ship. Even
though the radio and frequency selected corresponded to what was said in the
instructions (NAV2, 115.050), MATB-II records the action as incorrect, since the
subject responded to an instruction issued to OTHER SHIP. Therefore, “False”

values are registered under the R_OK and F_OK columns.
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5.7 The Resource Management output file

Tank volumes, pump failures and pump actions will cause the application to
record an entry on the RMAN output files. The tank volumes are also recorded at
the end of a configurable time interval. When the entry is a result of a pump action
(the subject takes action on a particular pump) an “N” is recorded in the “TANK
UPDATE” column. A “Y” is recorded in the “TANK UPDATE” when the tank update
event is triggered by the recording interval timer. Entries made as result of time
interval recordings have blank spaces under the columns that record pump
information. Those columns are labeled as -PUMP # and -PUMP ACTION in the
RMAN_2011_02112041.txt file in Figure 5-6.

# 02-11-2011 20:42:14 RMAN_2011_02112041. Txt

#

# Events Filename: MATE_EVENTS-Smin-Rating.xm]l

*

# Pump Flow Rates in units Per minute

# Pump 1 = 800 Pump 2 = GO0 Pump 3 = BOO Pump 4 = &00
# Pump 5 = 600 PUMp 6 = 600 Pump 7 = 400  Pump 8 = 400
#

# Tank Consumption Rates in Units Per Minute
# Tank A = 800 Tank B = 800

#

# Recording Interval is 30 seconds

#

# N = Recording trigged by a pump action

# v = Recording trigged by a timer, and not a pump action

#

# DIFF A = amount above or below the tank A target wvolumn of 2500 units

# DIFF B = amount above or helow the tank B target volumn of 2500 units

#

#-ELAPSED TIME  -PUMP # —PUMP ACTION -TANK UPDATE -TANK A -TANK B -TANK C -TANK D -DIFF A -DIFF B
&

00:00:18.5 1 Fail M 2487 2487 1000 1000 -13 -13
00:00:19.3 2 on M 2474 2474 1000 1000 -26 -26
00:00:21.2 4 on il 2468 2448 1000 1000 -32 -52
00:00:22.2 3 on il 2465 2445 1000 1000 =35 =55
00:00:22.9 g on M 2463 2443 1000 1000 =33 =33
00:00:23.5 5 an il 2462 2455 1000 Gu7 -38 -45
00:00:30.0 W 2444 2515 1060 979 -56 15
00:00:35.0 1 Fix il 2429 2565 1110 G064 =71 63
00:00:45.0 5 Fail M 2365 26865 1210 G34 -101 165
00:00:45.6 1 on M 2396 2673 1210 931 =104 173
00:01:00.0 N 2536 2815 loz8 839 36 3135
00:01:15.0 5 Fix M 2686 2865 B33 844 186 465
00:01:24.8 5 on M 2786 3063 703 814 286 563
00:01:28.8 4 off il 2826 3105 (<=8 802 326 G035
00:01:29.7 3 off M 2836 31045 688 799 336 605
00:01:30.0 N 2836 3105 G838 799 336 G035
00:01:31.3 4 on M 2856 3079 682 819 356 579
00:01:39.0 1 off M 2936 3093 58 899 436 533
00:01:41.5 8 on il 2930 3049 G678 ol9 430 549
00:01:48.5 3 on M 2058 2675 748 GEO 458 479
00:02:00.0 Y 3002 3012 838 936 502 slz
00:02:20.0 8 Fail il 3082 3072 1058 896 582 572
00:02:30.0 W 3052 3172 1158 B66 552 672
00:02:41.8 3 off M 3016 3202 1278 830 516 792
00:02:44.7 2 off il 3007 3283 1308 860 507 783
00:02:30.0 8 Fix M 2942 3268 1358 ol0 442 768
00:03:00.0 A 2812 3238 1458 1010 312 738

Figure 5-6. The RMAN_2011_02112041.txt file record of tank updates and subject
pump actions
The file shown in Figure 5-6 was produced as MATB-II executed with a

recording interval of 30 seconds.
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5.8 The Workload Rating Scale output file

The values for the Workload Rating Scale (WRS), based on the NASA-TLX
implemented in the MATB-II, range from zero (0) (minimum) to one hundred (100).
The scale anchors visible to the subject are “Low” to “High” or “Good” to “Poor”.
The subject moves the sliders of each of the subscales to indicate the extent to
which they were affected by the task workload. The subject clicks “Save All” to
complete the Workload Rating Scale, and to save ratings in the WRS_
yyyy_mmddhhmm.txt file. The WRS_ yyyy_ mmddhhmm.txt file (Figure 5-7) records
the elapsed time at which the event was processed, the time it took the subject to
complete the rating, and the rating score for each of the subscales. The ‘Low’ to
‘High’ and ‘Good’ to ‘Poor’ values are converted to a numeric score from between

“0” and “100” and the mean value is also recorded.

# 02-11-2011 20:42:14 WRS_2011_02112041. txt
#

# Events Filename: MATE_EVENTS-Smin-rating. xml

#

# Timeout (in secondsl) = 30
#

#-TIME-NOW -TIME- -MEML- -PHYS- -TEMP- -PERF- -EFFT- -FRUS-— -MEARN- -REMARKS-
00:03:25.0 00:12.6 0l 33 37 23 a8 24 38,50
00:04:45.0 00:14.3 02 a4 68 17 a8 a0 33,17

Figure 5-7. The WRS_2011_02112041.txt records the subject’s responses to the
Workload Rating Scale

Use of the NASA-TLX can include asking subjects to rate the importance of
each of the subscales; these ratings are typically applied as weighting factors for
each subscale. The current version of MATB-II currently does not include a
weighting application for subjects to make weighting estimates. Weights may be
obtained outside this program and applied to the Rating data. Alternatively, there is
some research support for the use of a non-weighted NASA-TLX, due to the high
correlations shown between using weighted and non-weighted scores (Byers,
Bittner, & Hill, 1989; Moroney, Biers, Eggemeier, & Mitchell, 1992).
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6 Basic Steps for Initiating a MATB-II Study

Are you ready to conduct an experiment or empirical study using MATB-II?

1. Install the application
Follow the setup procedures in Section 3 to install MATB-II. Verify that
MATB_CONFIG.xml and MATB_EVENTS.xml files are in the \ XML
subfolder.
2. Retain a copy of the default Configuration and Events file
Run MATB-II initially with the provided MATB_CONFIG.xml and
MATB_EVENTS.xml.
3. Write scripts for the Configuration and Events file and rename with a
customized name
Edit MATB_CONFIG.xml as desired and save. Edit
MATB_EVENTS.xml and save with a unique suffix.
4. Save the Configuration file and the Events file in the \MATB\XML folder of
the main computer drive
Verify that your edited MATB_CONFIG.xml and MATB_EVENTS-
xxxx.xml files are in the \XML subfolder.
5. Instruct the Subject on how to perform the MATB-II tasks. (See Section 7).
6. Startarun.
7. Get the data files.
The output files for the run will be in the \Data folder.

8. The data analysis and reporting of the results are up to you.

Happy Experimenting!

- The NASA MATB-II Team
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7 Example Instructions to be provided to Subjects for
operating MATB-II

The tasks in MATB-II simulate the kinds of tasks that pilots perform during
flight. The MATB-II main window contains four different tasks and a scheduling
display that allows the preview of the workload. The tasks you will be expected to
respond to are the following: monitoring, tracking, communications and resource
management (Figure 7-1). A Workload Rating window may also be presented to

you at any time during a run, or after a run.

\iNER ___ EEEN

RESGUIRCE MANAGE MENT

© NAV1 112 500 : |J
£ NAWZ 112 500 & E
4 600
o oM 126 500 5 |_ﬂ
O coaz 126500 : e
s [ 9

Figure 7-1. MATB-II main window showing the tasks and the Scheduling Display
The MATB-II Graphical User Interface has some features common to the

Windows Operating System; however, some commands have been modified or

changed. Such commands are presented in Table 7-1.
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Table 7-1. Commands to control initiation and exiting of MATB-II

Actions Commands
START Click on the Start option of the File Menu or hit CTRL-S
PAUSE Click on the Pause option of the File Menu CTRL-P
RESUME Click on the Resume option of the File Menu CTRL-R
QUIT Click on the Exit option of the File Menu CTRL-X

If you try to close the application by clicking the Close(X) button in title bar,
no action will be taken. That button is disabled. The experimenter will inform you if

and under what conditions you should use these window controls.

71 System Monitoring (SYSMON) Task

The SYSMON task appears in the upper left corner of the Main Application
Window and is divided into two sub tasks: the warning lights and the monitoring
scales. The warning lights are in the balloon at the top of Figure 7-2 while the
scales are in the lower balloon in the upper portion of the panel. During a run, the
green light on the left is normally “On.” If the green light should turn “Off’, you are to
indicate that you detect this by clicking on it with the mouse, or by pressing the F5

key.
The light on the right is normally “Off”; however, a red light does come on

occasionally. Your task is to detect the red light, and to respond by clicking on it

with the mouse, or by pressing the F6 key.
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Figure 7-2. The System Monitoring (SYSMON) Task
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The experimenter will tell you if the mouse or a keyboard method is

preferred, or if it doesn’t matter which method you use.

The second part of the system monitoring task involves monitoring four
scales with lights that normally fluctuate around the center of the scale, usually
within one unit in each direction from the center. Your goal is to make sure that the
lights on the scales keep fluctuating around the center of the scale. If you notice
that the lights in a particular scale have an offset (it looks too high or too low), you
must click on the scale that has the offset, or press the function key that correspond
to that scale using the keyboard (F1, F2, F3, F4), according to experimenter

instructions.

7.2 Tracking (TRACK) Task

The upper central region of the MATB-II window contains the tracking task.
Your job is to keep the target in the center of the rectangular box when the task is in
the MANUAL mode. The current mode is displayed as either "MANUAL" or "AUTO
ON" in the lower right corner of the window. When the mode changes between
AUTO and MANUAL, the grid changes color from a lighter shade of blue to a darker
shade of blue (Figure 7-3).
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Figure 7-3. Grid changes color when the tracking mode transitions from Auto to

Manual

The overall purpose of this task is to keep the aircraft (represented by a blue
circle) within the dotted rectangular area in the center of this task. Try to maintain
this at all times. You control the aircraft with movements of the joystick. If you do
not control the aircraft with the joystick, it will drift away from the center. If the
aircraft leaves the rectangular area, try to bring the aircraft back to center as quickly

as possible.

7.3 Communications (COMM) Task

The lower left region of the MATB-II main window contains the
communications task. You will hear messages that call a particular aircraft by a
“call sign” assigned to it. The call sign for your aircraft is “NASA 504”. You must
respond only when you hear this call sign. Call signs will be presented twice to help
you determine if you must respond. Other call signs will be presented in the same

way.

When you receive an ATC message, it will contain two parts. The first part of
the message is the call sign for a particular aircraft (or ship). The second part of the
message is a command requiring you to tune one of the four radios to a particular
frequency. The four radios are NAV1, NAV2, COM1 and COM2. To change the
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frequency, select the appropriate radio and use the arrows to set the correct

frequency. Figure 7-4 shows the elements of the communications task.

COMMUNICATIONS
|_—w The call sign of your aircraft is NASA

Call Sign NASARD4 [

( Select the proper radio and

frequency when the ATC issues a
O NAVI 112 .500 7| frequency

message to your ship.

Radios< O NAV?2
Use the left side arrows to adjust
= = .| the integer portion of the
— T8 500 —/— >
\ ¥ v frequency.

O com2 126 .500

Use the rightmost side

ENTER arrows to adjust the decimal

portion of the frequency.

A 4

Figure 7-4. Selecting a frequency in the COMM task
Remember, the overall goal of this task is to correctly distinguish messages

beginning with your call sign from those with other call signs and respond to those

commands. Please respond as quickly and accurately as you can.
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7.4 Resource Management (RESMAN) task

The lower right region of the MATB-II main window contains the resource
management task. Figure 7-5 displays the elements that comprise this task. The
rectangular regions identified with the letters A-F represent fuel tanks. The green
levels within the tanks represent fuel levels. Along the lines which connect the tanks
are pumps which transfer fuel from one tank to another in the direction indicated by
the arrows.

There are 8 pumps labeled with the numbers 1-8. Each one of the pumps is
represented by a rectangular box with a number inside it that identifies the pump,
and an arrow that indicates the direction of the fuel. The pumps are used to transfer

fuel from the supply tanks to the main tanks.

Deactivated pumps are colored in gray[ "1 ], activated pumps are green
[, and failed pumps are red (M. Note in Figure 7-5 that pumps 1, 2, 4 and 6

are active, pumps 3, 7 and 8 are inactive, and pump 5 is failed.

Shaded region around Tanks Aand B The goal is to keep the Tuel level

indicate acceptable levels of fuel at the center of the shaded region
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Figure 7-5. The Resource management task
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When a pump activates, the numbers change in the "Pump Status" area.
Under "Pump Status", two columns of numbers are present. In the first column,
numbers 1 through 8, correspond directly to the pumps in the diagram. The second

column indicates the flow rate in units per minute for each pump when it is on.

In Figure 7-6, the numbers underneath tanks A and B and to the right of
tanks C and D represent the amount of fuel for each of those tanks. Those numbers
will be increasing and decreasing as the fuel levels change. The capacity for the
main tanks, A and B, is 4000 units each. The supply tanks, C and D, contain a
maximum of 2000 units each. Tanks E and F are supply tanks that have an
unlimited capacity - they never run out. The areas shaded in light blue on the side
of tanks A and B indicate the critical levels of fuel for those tanks. You must transfer
fuel to tanks A and B in order to meet these criteria because the fuel in tanks A and

B is consumed.

Fuel level of Tank A. Tanks A Fuel level of Tank B.
and B are main tanks.

RESOURCE MAMAGEMENT PLUMP STATUS
A 75 ] FLOW RATES
§ I 5 I 1 800
lix® 2 600
i ; n
Eg 1037 E:\ L_g—.J 24586 E:\ 4 600
5 1
: 1179 i ! 640 . 6 600
:l : 7 o
- e " B o
/ /
\ 4 /V / \4
Tanks E and F are Fuel level of Pump Pump
supply tanks that don’t Tank D. ID Flow
run out of fuel. Fuel Tank Dis a Colum Rate
levels are not shown for || supply tank. Column
Tanks E and F.

Figure 7-6. Explanation of the task elements of the RESMAN
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When the resource management task begins, the fuel level for Tanks A and
B is at 2500 units. You are to keep the level of fuel from dropping below this level
as indicated by the marker on either side of these pumps. As time passes, tanks A
and B lose fuel. These tanks would eventually become empty without the transfer of
additional fuel. Tanks C and D only lose fuel if they are transferring fuel to another
tank.

Let’s consider the process of transferring fuel. Each pump can only transfer
fuel in the direction indicated by the * arrow in its label. The pumps are activated by
either clicking on them, or by pressing the number key corresponding to the pump

that you wish to activate. A pump is actively transferring fuel when it turns green.

So far, you've seen two conditions for the pumps: ON and OFF. If you either
click with the mouse or press the pump number on the keyboard just once, you will
turn the pump ON [ J; clicking or pressing the key again turns that pump OFF
[(“2 ] and so on. If a tank fills up to its capacity, all incoming pump lines will be
turned off automatically. This is because a full tank cannot receive any more fuel.
You will have to turn those pumps back on at a later time, if the fuel level of the
tanks goes below the critical level. Furthermore, if a tank becomes empty, all
outgoing pumps will automatically be turned off. This is because an empty tank can
no longer transfer fuel. In that case, the proper action is to supply fuel to an empty

tank before turning on the pump that transfers fuel out of it (Figure 7-7).

A T B FLOW RATES
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Figure 7-7. When Tank C runs out of fuel, pump 1 is turned off
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At some point during the execution of the resource management task, one or
more of the pumps may fail. When a pump fails, its label turns red. Depending on
the level of fuel in the tank affected, you might need to transfer fuel from one main
tank to another main tank to compensate for the loss of fuel. You can cross feed

fuel from one main tank to the other by activating either pump 7 or 8 (Figure 7-8).
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Figure 7-8. Cross feeding fuel from Tank A to Tank B

If you have questions, please interrupt your reading and ask for assistance.

Once again, the overall goal is to maintain the fuel level in tanks A and B
close to 2500 units each for as long as you possibly can. There may be more than
one way to achieve this goal; you may use the method that works best for you. If
the fuel level in these tanks should deviate from this level, please return the fuel

level back to this point as soon as possible.

7.5 Scheduling Display (SCHED)

The purpose of the scheduling display (Figure 7-9) is to depict the start and
duration of the manual tracking task and the communications task. The two
indicators are "T" for the TRACK task and “C" for the COMM task. The scheduling
display allows the subject to "look ahead" from 0 (present) to 8 minutes into the
future. The bold lines (thick green bars) indicate the time at which these two tasks

begin. The thin red lines indicate times at which either tracking or communications
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actions are not required of the subject. In MATB-II the time is tracked by the
elapsed timer using the notation hh:mm:ss. For example, 1 hour, 35 minutes and 30

seconds is represented as 01:35:30.

A green thick barin

the “C” column of

SCHED indicates [ 1 & indicates that

the time at which ' 2 TRACK is in manual

COMM session will / Iy mode.

be active. 4 \
/ \ The thin bar
B

indicates TRACK is

5 ) The green thick bar

Acthin red bar . 8 i in automatic mode.
C i T
indicates that no
R End of scenario
COMM events 00:00:09

are scheduled.

Figure 7-9. The Scheduling Display

7.6 Workload Rating Scale (WRS)

The WRS can be presented to you at any time during the operation of the
Multi-Attribute Task Battery (Figure 7-10). You must move each one of the sliders in
order to activate the “Save All” button that is used to submit your answers. After a
certain time, usually 30 seconds, the window disappears (a timeout occurs). Upon
return to the MATB-II screen, the simulation resumes. Once again, you will need to

move each one of the sliders of the subscales to be able to submit your responses.
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Figure 7-10. The Workload Rating Scale

The NASA Task Load Index was developed by the Human Performance
Group at NASA Ames Research Center (Hart and Staveland, 1988). It uses six
subscales to provide an overall workload rating: Mental Demand, Physical Demand,
Temporal Demand, Own Performance, Effort and Frustration. The Own
Performance subscale ranges from "Good" to "Poor.” The other five subscales
range from "Low" to "High”. The meaning of each Rating scale is explained in Table
7-2.
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Table 7-2. Explanation of the terms used in the Workload Rating Scale

Terms used in the Rating Explanation
scales

Mental demand The level of mental activity required to perform the tasks.

Physical demand The amount of physical activity required to perform the
task

Temporal demand Time pressure that you experienced (slow or rapid pace)

Performance How well you think you performed

Effort How hard you worked to achieve your level of
performance

Frustration How did you feel while performing the tasks, ranging from
relaxed to very stressed

Now that you have read how to use the Multi-Attribute Task Battery, you are
ready to interact with it. Ask the person in charge of this test to initiate the MAT

Battery.

Thanks for your time.
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User’s Guide Appendix to the Multi-Attribute Task Battery
Technical Memorandum

A MATB Configuration File

The filename of the MATB configuration file is MATB_CONFIG.xml. This file contains four
different types of configuration data used by the application. First is a set of seven Boolean modes
which selectively control the functionality of MATB based upon user desires. Second are the
resource management task (RESMAN) pump volumetric values and main tank consumption rates in
units per minute. Next is a set of timeout values in seconds for the communications (COMM) and
system monitoring (SYSMON) tasks. The lights and scales have independent timeout values. The
workload rating questionnaire also has a timeout value. If the subject does not respond within the
time period the event expires and an appropriate entry is made to the output file. Lastly, certain
tracking and resource management state data is recorded at the time interval specified. For the
tracking (TRACK) task, the Root Mean Square Deviation from the Center Point in Pixel Units
(RMSD-C) is calculated and recorded along with the number of samples during the interval. For the
resource management task, the tank volumes and pumps state are recorded at the end of each time
interval. This is in addition to the entries made when the subject turns a pump on or off.

Appendix Page 1



A.1 MATB_CONFIG.xml

<7uml version="1.0* epcoding="UTF-8% 7>
<HETR-comFIGy - [
41— Mfode booleans... --»
ifnme Lyrpas"HODET>
<AUTO HININIZE MODE>dmlas-/AUTO MINIHIZE HODE:
<AUTO START MODE>vruwe</AUTS START RODE>
CSELECT EVENTSFILE RODE>trus</SELECT IVENTSFILE RODE:
¢SET_RUN_PARAME EODE:false</SET_RIH_FARANS MODE
CTRAIN_MODE:>false</ TRAIN MODE:
<TEST HODE>falees</TEST HODE>
£TASE_BORDER_MODE:false</ TASK BORDER NODE>
< name
== REgourcs Hanagement Pissp tes 16 Ompits par Minuce.,, ==3
tmame Type="RESHIN RATES"s
<PURP 1xBOD</FORF 1>
<PURP 236D0</FIRF 2>
<PUNP_3>BOD</ FURP_3>
<PUNP_4>600</ FEAP 5>
<PURP_S>£00</ FIERP_ 5>
<PUNP_6>€00</ PERP_ 6>
<PURP 7-400</FERP 7>
<PUNF_gx400</ PUNP_8x
<TANE_A>B00</ TANK_LS
<TANK_B>BOD</ TANK_B>

4 nome
<i— Time Out in seconds. . b;_—/'®

Lpmme EirpasH*TIHEOOT™:
<PATE>30</ BATE>
<TASE_COMM=30</ TASK_COHM>
CTASE_SYSMON_SCALES>10</ TASK_STINON_ICALES:
<TAIK_SYSNOM_LIGHTS>1S5</TASK_SYSHON LIGHTS:

< Eam—e

<l=-— Becording Interval in seconds... —%
“oame type="RECCRDING INTERVAL®:>
<TASE_TRACK>15</TASK TRACE>

<TASE_RESHAN=30</TASE RESHAMN:

o4 By
o f AATE=CO0HF TG
Item # Name Type Description
MODE Seven Booleans modes set the functionality of MATB.

RESMAN RATES The rates per minute of each of the eight pumps and the consumption rates per minute of
the primary tanks.

CIC[0)C

TIMEOUT Timeout values in seconds for the Workload Rating Scale, COMM and SYSMON tasks.
RECORDING The recording interval in seconds for the TRACK and RESMAN tasks.
INTERVAL
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A.2 MATB Modes

The seven modes are:

1. “Automatic Minimize” when another application takes the focus away from MATB.

2. “Automatic Start” of a run once initialization is completed.

3. “Select Eventsfile” from a file dialog and not default to MATB_EVENTS.xml.

4. “Set Run Parameters” provides a dialog of sliders to overload the values in the
MATB_CONFIG.xml. Intended for use during experiment design.

5. “Training Mode” provides visual cues and menu choices to the subject not normally available
during a data collection run.

6. “Test Mode” provides visual cues and menu choices to the experiment designer not normally
available during a data collection run.

7. “Task Border Mode” adds a blue column between the tasks to serve as a visual separator when set
to True. As glass flight deck aircraft do not use these types of separators, the default is false.
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<r-=

g
3

Mode booleans... ——»
<hate Type="HODE™:>

<AUTO MINIMIZE MODE>false</AUTO MINIMIZE MODE:

<AUTO START MODE»true</AUTO START MODE

<SELECT EVENTSFILE MODE»false</SELECT EVENTSF ILE_HODE»—@
<ZET_RUN PARANS MODE>false</SET RUN PARLNMS MODE

<TRAIN MODErfalse</TRAIN MODE> '—éﬁ

<TEST MODE»false</TEST MODE>

<TASK_BORDER MODE>false</ TASK_BORDER_HDDE%—@

</ narme

H*

Mode Name Description

Auto Minimize When true MATB will automatically minimize if it loses the focus to another
process. For making screen captures, the value must be false.

Auto Start When true the run automatically starts, but when false a dialog asks the user for
acknowledgement to start the run. During training it may be useful to set to false,
but during data collection normally this mode should be true.

Select Events file Provides the option to select an events file other than “MATB_EVENTS.xml” in the
format “MATB_EVENTS-xxxxxx.xml” where “xxxxxx” is a user assigned suffix to
indentify the file contents.

Set Run Parameters Allows the user to overload the resource management task pump rate and tank
consumption values. Uses sliders so the user may enter a value outside the defined
range. Also allows the same for timeouts and recording intervals.

Training Adds a “Train” menu which allows the user to play sample communications task
audio files and complete a workload rating evaluation. Additionally, displays visual
cues within white text boxes not available when not training or testing.

Testing Adds a “Test” menu which allows the experiment designer to verify that the sound
card and joystick are installed and working. Event and configuration values for the
run may also be verified. Additionally displays visual cues within white text boxes
not available when not training or testing.

O © © ¢ © OC

Task Borders Adds blue columns on either side of the TRACK task and between the COMM and
RESMAN tasks.
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A.2.1 MATB Auto Minimize Mode

<AUTD MINIMIZE MODErtrue</AUTO MINIMIZE MODE:

Item # Boolean Description

@ true When another process (the browser in this case) gets the focus, MATB minimizes
to the tray. The timers are paused.

@ false When another process (the browser in this case) gets the focus, MATB remains on

the screen. The timers are paused.

<AUTD MINIMIZE MODE-false</AUTO MINIMIZE I'IDDE
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A.2.2 MATB Auto Start Mode

<AUTD STALRT MODE>true</AUTO 3TALRT MODE:

Item # Boolean Description
@ true Run elapsed timer starts as soon as MATB is initialized.
@ false User starts the application by selecting Start from the File menu, followed by

selecting Yes on the dialog.

<AUTD START MODErfalse</AUTO 3TALRT MODE:
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A.2.3 MATB Select Events File Mode

mputer » Local Disk (C:) » MATB » XML ~ | 4 | [ search xmi 3
v folder =~ 0 @
MName ° Date modified
E| MATB_EVENTS 11/23/2010 11:43
E| MATB_EVENTS-2min-TM 12/21/2010 4:08 F
5
4| 11 | 3
File name: + | [MATB XML files (MATB_EVENT ~ |
I Open |vl ’ Cancel l

<3ELECT EWVENTZFILE MODExtpue</IELECT EVENTSFILE MCDE:

Item # Boolean

Description

@ true

Dialog opens to the XML folder with MATB_EVENTS.xml as the default filename.
User may pick another file with the correct format if desired.

In this example, MATB_EVENTS-2min-TM.xml, a file created for a specific
purpose, may also be chosen.

Note: The Windows default on the first use after an installation is the last
folder accessed (e.g. before MATB was installed), but once you select a file from
the \MATB\XML folder, this folder becomes the opening location for MATB.

@ false

The default value for this mode. MATB_EVENTS.xml is opened and read.

Once the flow of events for a run have been finalized, it is recommended that the
file be renamed to MATB_EVENTS.xml and this Boolean set to true.

<3ELECT EVENTZFILE MODE:>fa)se</3ELECT EVENTSFILE MCODE:-
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A.2.4 MATB Set Run Parameters Mode

Pump 1-4 Flow RaE§|~F‘ump 5-8 Flow Rates | Tank Flow Rate | Recording Intervals | Event Timeouts

Wi your ChancC1 hange the MATE Run Parameters
Pump One
Pump Two
Pump Three
Pump Four
0

Flow Rates In Units Per Minute

|:| 800

D 600

|:| 800

D 600

500 1000

[ Canced | [ Resetml | Save Al

<SET_RUN_PARAMS MODErtrue</SET RUN PARAMS MODE>

®/‘

Item # Boolean

Description

@ true

A tabbed dialog is displayed, which allows the user to change the pump flow rates,
tank consumption rates, recording intervals and event timeouts read from
MATB_CONFIG.xml. Buttons are available to Cancel, Reset All and Save All. This
mode is intended for use during experiment design. Once the desired values are
determined and set in MATB_CONFIG.xml, this value should be changed to false.

@ false

No dialog is displayed and the values in MATB_CONFIG.xml are used. If
MATB_CONFIG.xml does not contain any resource management pump and tank
values, timeouts or recording intervals, the default values within MATB are used.
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A.2.5 MATB Testing Mode

F Multi Attribute Task Battery I 12-23-2010
|_Eite® Test | Help
®/ !‘ Communications OTHER SHIP TEST TRACKING
Resource Management QWN SHIP TEST
K Timeout Values INVALID FILE TEST
— Tracking . T
View Eventlist Y asx:lss - 1 3
View Schedlist
Workload Ratin Angle =
2 128 I ;
= &
| | | 4
Compass | | | | u |
Point =
SE
6
=+ - 8 a
J C min T

Radio Frequency
NAV1 112 500
NAV2 112 500

© comi 126 500
© com2 126 500

Elapsed Time

|[po:19 | [HIGH

PUMP STATUS

<TEST MODE»true</TE3T MCODE:>

Item # Boolean

Description

@ true

Menu item allowing selections to play sample audio files, view resource
management rates, timeout values, joystick test. The user may also see a time
sequenced list of the run events and scheduled communications and tracking
sessions. May also activate a workload rating session. White background text
boxes provide additional state data feedback. Selecting the “?” from the title bar
launches MATB_Documentation.chm.

@ false

No menu item or state data feedback boxes. The “?” selection is only available in
testing mode.
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<TEZT MODE:false</TEZT MODE:

—_— =
T* Multi Attribute Task Battery II 12-23-2010 | =] E2
File Help

SYSTEM MONITORING TRACKING

-

-
£ min

Elapsed Time

RESOURCE MANAGEMENT PUMP STATUS
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A.2.6 MATB Training Mode

W% Multi Attribute Task Battery T

File | Train | Help

12-23-2010

‘ Communications

| @ Radio Frequency

®/ © NAVI 112 .500

© NAV2 112 500
© CoM1 126 500
© COM2 126 500

TRACKING SCHEDULING

Workload Rating X axis = ’— —| .
0
Y aXiS l l =
— — — 0 2
Angle = T
[N R, — (- 0
| | 6 a | | 4
Compass [ f | | } |
Point =
Cc
6
//" Velocity =
e I — 0
Scale (': fin .I
Factor =
NORMAL L J Elapsed Time
1 F2  E3 F1 MEDIUM | [Xx-4: Y =19 |[po:03 |[HIGH | mANUAL 00-00-05
COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS

FLOW RATES

1

2
3
4
5

o,

UL

<TRAIN MODEztrue</TRAIN MODE:

Item # Boolean Description

@ true Menu item allowing selections to play sample audio files. May also activate a
workload rating session. White background text boxes provide additional state data
feedback. “Radio” and “Frequency” column labels are displayed on the COMM task.
Tank A and B consumption rates are displayed on the RESMAN task above and to
either side of the Pump 7 button controller.

@ false No menu item or state data feedback boxes.
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<TRAIN MODE-false</TRLIN MCDE:

[y Multi Attribute Task Battery I 12-23-2010 | =] E2
File Help
SYSTEM MONITORING TRACKING

-

/‘ B N c min

Elapsed Time

RESOURCE MANAGEMENT PUMP STATUS

© NAV1 112500
O NAV2 112 .500
© COMI1 126 500
© com2 126 500
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A.2.7 MATB Task Border Mode

8 Multi Attribute Task Battery I 12-23-2010 || [ 23
File  Help
SYSTEM MONITORING TRACKING SCHEDULING

m T

mg\@“’@/ ;

-

[

-

in

| | | - J Elapsed Time
F1 F2 F3  Fa MANUAL
COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS
FLOW RATES
© NAVI 112500 - - L)
2 [ g
O NAVZ2 112 500 3 ljl
a+ [ 9
© coM1 Y500 . 4
D F
coowr s ——
| 7 [0
s [0
{TASK_BORDER_HODE>false<f TASE BORDER MODE:
Item # Boolean Description
@ false This is the default. The display has no visual dividers between the tasks.
@ true Blue columns are displayed between the tasks

Appendix Page 13



O—,

«<TL3K BORDER MODE»true</TALSK EORDER MODE:

0
ﬁ Multi Attribute Task Battery I 12-23-2010 = RO
File  Help
SYSTEM MONITORING TRACKING SCHEDULING

- I [ EE-

e
EEE i @/ E

[— [— [— 1 . 8

(— (— (— C

-

-

in

L - J Elapsed Time
F2 F3 Fa MANUAL
COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS

FLOW RATES
1

@ NAV1 112 500
2

@ NAV2 112 3

2487 2487

QMM

© comi 500 5
c E D F 7

o com2 126 500
7
8
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A.3 Resource Management Rates

MATB internally sets the following default pump flow and primary tank consumption rates in units
per minute:

PUMP 1 =2800; PUMP_2=600; PUMP 3=2800; PUMP_4 =600

PUMP 5=600; PUMP 6=600; PUMP 7=400; PUMP 8 =400

TANK A =800; TANK B =800

The user may select different rate values within the range 0-1000 units per minute through the
MATB_CONFIG.xml.

They may also have the opportunity to change these values through a dialog if the Set Parameters
mode is true (see appendix A.2 number 4 above). These changes are only intended to be used during
scenario development.

<name type="EEIMAN RATES":
<PUMP_1>300</PUMP_1>
<PUMP_2>600</PUMP_ 23>

<PUMF_3>800</PUMP 3>
<PUMP_4>600</PUNP_ 4>
<PUMP_5>600</PUMP_ 5>

{PUHP_E>GDD{/PUHP:G}
<PUMP_7>400</PUNP_7>
<PUMP_8>400</PUMP_8>
<TANE A>8500</TANE ix
<TANE E>800</TANE B>

</ name>
Item # Resource Description
@ Pumps The flow rate in units per minute at which a pump moves fuel from one tank to
another.
@ Tanks The volume in units per minute that the primary tanks consume (i.e. supply to the
virtual engines)

Appendix Page 15



A.4 Timeout Values

The subject is allowed a variable number of seconds to respond to a processed event. Specifically,
the playing of a communications task sound file instructing the subject to set a radio frequency, or
the subject responding to the other tasks visually changing from the normal state. The maximum
allowed response time is 60 seconds. The minimum response time is 10 seconds, which is also in the
default if not changed through the MATB_CONFIG.xml file or through the dialog if the Set
Parameters mode is true (see appendix A.1). If a time outside the 10-60 second range is read from
the MATB_CONFIG.xml file, the default value (30 seconds) is used.

Note: A timer begins as soon as the event is processed. For a COMM event, the timer may already
have reached 10 seconds before the audio instruction is completed. This is the reason the COMM
timeout is much longer than the SYSMON timers.

Zl—— Time Cut in sSeconds... ——>
<name type="TIMEOUT">
{RATE}EG{!RATE)/G
TI—LSE{_CGI-!II-I}E o</ TI—LSK_CE-I-!II-I}

<TASK 5YSMON SCRALES>10</TASK S5YSMON SCALES
TASE SYSMON LIGHTS>15</TASK SYSMON LIGHTS>

Sname>

=
1]
3
*

Timeout

Description

Rate

In this instance the subject has 30 seconds to complete the Workload Rating
Questionnaire before the dialog timeouts.

Communications Task

The subject has 30 seconds (default) to respond to the message in the audio file. If
the message is directed to a ship other than our own the instructions should be
ignored and the event times out. In this case this is the correct response.

System Monitoring
Scales

Normally a scale moves up and down randomly in the center region, but by event it
either shifts to the upper or lower region. In this instance the subject is given 10
seconds to respond to the event.

O © ©0

System Monitoring Lights

Normally the Green light is on and the Red light is off. A light event toggles the
state of one of the lights. In this instance the subject has 15 seconds (default) to
respond by returning the light to the normal state.
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A.4.1 Recording Intervals

In addition to recording event processing and subject responses, state data is periodically recorded
for both the tracking and resource management tasks. State data is only recorded for the tracking
task when it is in manual mode (i.e. the subject is controlling the target position with a joystick). For
the tracking task, the Root Mean Square Deviation from the Center Point in Pixel Units (RMSD-C)
is calculated and recorded along with the number of samples during the interval. For the resource
management task the volumes of tanks A through D are recorded.

< !=—— Recording Interval in seconds... —-->
<name type="REECORDING INTERVAL'":
TASK_TRACK}15{HTASK_TRACK}
{TASK_RESHEN}SD{ITASK_RESHAN}v———4:)
</ name >

Item # Task Description

Tracking In this instance the RMSD-C, number of samples since the last recording and the
total sum of the squares of the deviation from center are recorded every 15
seconds while in manual mode.

O/NC)

Resource Management The current tank volume will be recorded every 30 seconds in this instance
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B MATB Events File

During a run, subjects respond to MATB time sequenced task state changes, known as events. The
list of events is contained in an Extensible Markup Language (XML) File with the default filename
of MATB_EVENTS.xml. The default may be overloaded with an entry in the
MATB_CONFIG.xml, see appendix A.2.3. Each run starts with each task in a normal state and
changes to a non-normal state when the appropriate event is triggered. The normal state for the
communications (COMM) task is each of four radios tuned to a specified frequency. The non-
normal state starts with the instructions from an audio to change the frequency on one of the four
radios. The instruction may be directed to the subject (call sign “NASA 504”) in which case the task
is to comply, or to another aircraft in which case the instruction is ignored. The normal state for the
system monitoring (SYSMON) task is for the Green light to be on, the Red light off, and each of the
four scales to randomly move within the center region of the scale. The non-normal state is the
Green light to go off, or the Red light to come on, or one of the scales to either randomly shift to the
top or bottom region. The system is returned to the normal state by one of several mouse clicks or
key strokes. The normal state of the tracking (TRACK) task is for the target (blue dot with a circle)
to randomly automatically move within the inner square. In the non-normal state the subject
controls the position with a joystick. The normal state for the resource management (RESMAN)
task is for the subject to control the volume of tanks A and B with one or more of eight pumps. In
the non-normal state, one or more of the pumps is broken and does not contribute to the effort. In
addition to the four tasks, there is a visual indicator of the session state of the COMM and TRACK
tasks. While the SYSMON and RESMAN tasks are active for the entire run once initialized, the
COMM and TRACK tasks can be in either an active or inactive state. While in the inactive state no
events are processed, and when they are active it is called a session. A look-ahead session bar is
shown on the control panel on the upper right of the display. Active sessions are shown with a thick
green bar and the normal state by a thin red line. Additionally the subject may be asked to complete
a workload ratings questionnaire (RATE), which is also triggered by an event.

Examples of the events file entries follow.
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B.1 MATB_EVENTS.xml Opening Entries

<MATE-EVENTZ >
<!=— Btart MATE Timer -->
<event startTime="0:00:00":

<control>STLRT<fcgntrDl>(: )
</ event>

< !—— Btart Eesource Man ent and Jystetn Monitoring tasks —-->
<event startTime="0:00:
<scheds>
<task>REISTS</task>

<action>3TART</action>
<cupdate>NULL</updates
<regponse>NULL</responaes

</ acheds
</ events
<!== SBched task: TRACKE 3TART -->
<event startTime="0:00:02f
<gched>
<task>TRACE</ task

<action>MANTALY /factions>
<updaterHIGH</update:
<responserMEDITM</responses

</ ached:
</ event >
<l—— Bystem Monitoring - Turn Normally O to OFF —->

<event startTime="0:00:13">
“sysmon activicy="2TALRT":
<monitoringLightType>GREEN</monitoringLight Types
< aysmon>
</ event >
<!—— Sched task: COMM STALRT —->

<event startTime="0-0Q0:34M":>
<scheds:

<taskxCOMN</tasks
caction»S3TART actions
<cupdate>NULL</updates
<regponse>NULL</responaes

</ sched:
Item # Event Type Description
Every event has a startTime attribute. It is the elapsed time since the start of the run. The
@ startTime timer is stopped whenever the Workload Rating dialog is opened, MATB losses the focus, a
Menu dialog is open, etc.
@ CONTROL Starts the run and turns on the elapsed time counter.
@ SCHED Both the RESMAN and SYSMON tasks are started by the keyword RESSYS. Both tasks
remain active for the entire run.
@ SCHED Starts a manual TRACK task. The target position is updated by MATB at the high rate,
while the joystick response to the subjects input is at the medium rate.
@ SYSMON Turns OFF the normally ON Green light.
@ SCHED Starts a COMM task session at a run elapsed time of 0 hours, 0 minutes and 34 seconds.
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B.2 MATB_EVENTS.xml Closing Entries

<l== Zched task: TRACE 3TOP —-->
<event startTime="0:04:00">
<sched >
<task>TRALCE</ :>

<actionxAUTO</actions
<update>NULL</ updater
<responzerNUILL</ responser

</ scheds
</fevents
< !V—— Avystem Monitoring - Turn Normally ON tao OFF —->»

<event startTime="0: HERCRL-
L SVSIon:

<monitoringLightTyperGREEN< /monitoringLight Types
</ 3ysmon:
<fevent:s
V== Gwvztem Monitoring - Turn Normally OFF to O —->

<event startTime="0: =R
L SVSIon>

<monitoringlightTyperRED</monitoringlight Types
</ avsmon>
</fevents

<ewvent startTime="0: HE 18 R
<sched =
<task>COoMM</ task>

<action=3TOP</actions
<update>NULL</ update:>
<rezponze>NULL</responsesr

</ scheds
<fevent>
<l—— Ztop MATE Timer and end experiment -->

<ewvent startTime="0:05:00":>

<cnntrul}END<chntrDl>t—————<:)

</ event:>
</ MATE-EVENTS >

Event Type Description

SCHED Stops MANUAL tracking, and returns the TRACK task to the automatic or normal state

Changes light state, in this case the GREEN light which is normally ON, turns OFF, or the
RED light is turned ON.

SCHED Ends a COMM session.

CONTROL Ends the run

O[CIC/CH
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B.3 COMM State Change Entries

<!—— DOwn ship radio change -->
<event startTime="0:01:20">
< COT ”__,,Jii)
<ship=0WN</ship>
<radio>COMl</radios
<freqr131.050</freqgs
< comwm
</fevents
<!—— Other ship radio change —->

<ewvent startTime="0:01:55"
<O
<ship>0THER</ship>

cradio-NAVE < /radiox>
<freqr112.550</ freogr

</ o>
</ event:>
COMM I

Item # Event Type Description

@ OWN At a run elapsed time of one minute and twenty seconds an audio file instructing NASA 504
to change the COM1 radio to frequency 131.050 is played. The subject should comply.

@ OTHER At a run elapsed time of one minute and fifty five seconds an audio file instructing an aircraft
with some other call sign to change the NAV2 radio to frequency 112.550 is played. Since
the subject only responds to instructions for NASA 504, this instruction should be ignored.

Appendix Page 21



B.4 RESMAN State Change Entries

<!=— Zched task: BREZMAN fail pump 2 -->

<event startTime="0:00:05">

CrESmans-

<fail>P2</fail
</ resman> \®

<fevent>

<!=— 3rched task: BEZMAN fix pumwp 1 —->
<event startTime="0:0Z2:05":>
<resmans
<fiw>Plei/fix
</ resman:>
<fewvents>
RESMAN e
ltem # Event Type Description
@ fail At a run elapsed time of no minutes and five seconds pump two is failed. If the subject
previously turned pump two on, it will be turned off. Any attempts to turn pump two on while
it is failed will not succeed. The color of pump two will change to red.
@ fix At a run elapsed time of two minutes and five seconds pump one is fixed. The color of the

pump changes to gray. If the subject turns pump two on, it will begin pumping and the color
turns green.
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B.5 SYSMON State Change Entries

<l—— Start Swystem Monitoring and Turn Normally ON to OFF ——>

<event startTime="0:00:057">
<SSO

<monitoringLight Type>GREEN< /monitoringLight Types

</ aysmon>
</ eventx
“l—— Start System Monitoring and Turn Normally O to OFF ——>-

<event startTime="0:00:15">
< S VSO

<monitoringLightType>RED< /monitoringLight Types

</ aysmon:
<fevents
V== Bwystem Monitoring - Mowve ICALE TP —-==
<ewvent startTime="0:00:23">

CEVSIONn>

<monitoringZcaleNwumber>INE</monitoring3calelumber >
<monitoringfcalelirectionsTP</monitoring3calelirections
</ aysmon:
< events

cevent startTime="0:01:13"> /@
< SYSmon:

<monitoring3calelumber>THO< / monitoring3cal elamber >
<monitoringScalelirection>DOWH</monitoring3calelirections
</ aysmons
ofevent

SYSMON Iy
Item # Event Type Description
@ GREEN The GREEN light, which is normally ON, turns OFF
@ RED The RED light, which is normally OFF, turns ON
@ ONE UP The random cycling of scale ONE shifts from the central range to the top range
<:) TWO DOWN The random cycling of scale TWO shifts from the central range to the bottom range
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B.6 TRACK State Change Entries

<l—— Szhed task: TRACE START ——=
<event startTime="0:02:00":

<zched: ,———””@
<task>TRACK</ task

caction>MANULL</action>
<update>MEDIUM</ update:
<response>MEDITN</ responses

</ scheds
</events
<!—— Sched task: TRACE STOP —->
<event startTime="0:05:55">
<sched >
<taskrTRACE</task

<actionrAUTO</actions>
<update>NULL</update:>
<reaponzerNULL</ responser

</ acheds
</eventr
SCHED L.
Item # Event Type Description

TRACK MANUAL Starts a manual tracking session. In manual mode the subject uses the joystick to keep the

TRACK AUTO Ends a manual tracking session. The joystick is not polled for inputs and the target is
automatically caged within the inner grid.

@ target within the inner grid.
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B.7 RATE State Change Entry

<!—— Torkload Rating —->
<event startTime="0:02Z:30":>
<rater3TART</ratesr

</ event>
RATE _r
Item # | Event Type Description
@ START The Workload Rating Scale questionnaire appears at a time of two minutes and thirty
seconds. While the questionnaire is opened the elapsed timer is not updated. The

questionnaire will timeout if the subject does not complete the scales in the specified time.
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C MATB Menu Operations

Menus allow the user to make a selection to perform some action with MATB. The File and Help
selections are always available, while the Train and Test selections are only available if the
appropriate mode is set to t7ue in MATB CONFIG.xml file.

C.1 File & Help Menu Items

3 Multi Attribute Task Battery I 12-23-2010 == EE

TRACKING

I — 8

||
= [ T R
- | | L - J Elapsed Time
F1 F2  F3  Fa MANUAL
COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS
o sl B FLOW RATES
>
v [ ¢
© NAV1 112 500 | —
- : 8 - 2
O NAV2 112 500 3 ljl
a+ [ 9
@ COM1 126 500 5 ljl
ooz | 1mmo o g
7 [ 9
s v
Item # Menu Item Description
@ File The available actions are dynamic based upon the mode and phase of operations
@ Help Two static choices which display dialogs with information about MATB
@ X Note that the Close(X) button in the title bar is disabled. MATB may not be ended by this
method familiar to PC users. See Appendix C.3 for more information.
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C.2 File, Train, Test & Help Menu Iltems

W8 Multi Attribute Task Battery I 12-23-2010 52
File  Train Test Help
SYSTEM MONITOKINC| TRACKING
Joystick - 0 -
State Data
is not
sampled
S S N inauto 9 >
mode
L L L 4
.
I I |
- 8 -
— — — C min T
Elapsed Time
= & o [NULL | k-8 v-=+ || |[NULL AUTO ON
COMMUNICATIONS RESOURCE MANAGEMENT o PUMP STATUS
) 800 r s 800 FLOW RATES
Radio Frequency A 7> B
v [ 9
© NAVI 112 .500 .
L=< ] 2 [ o
© NAV2 112 500 i [0
2500
«+ [ 9
D F
6
7 [ 9
-< 6
& [0
Item # Menu ltem Description
Test Menu is available only when Test mode set to frue in MATB_CONFIG.xml
Train Menu is available only when Train mode set to frue in MATB_CONFIG.xml

O

When either Test or Train mode set to frue in MATB_CONFIG.xml additional state data is
displayed on the main form. It is always shown with a black foreground on a white
background.
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C.3 File -> Exit Menu Item

* Multi Attribute Task Battery I 12-23-2010 =0 S
Help

Bt CtrleX TORING TRACKING

— — — | I | T | 1 | .
|| " t. | L
1
I |
o N 8
F3  F4

N [ N R T c | T
| | | L - J Elapsed Time
1 F2 F3 MANUAL
COMMUNICATIONS PUMP STATUS
FLOW RATES
© NAVT 112 500 LA
2 [0
O NAV2 112 500 3 ljl
+ [ 9
o COM1 126 500 5 ljl
© COM2 126 500 ’ —
7 [ 9
& [0
Item # Menu ltem Description
@ Exit Terminates MATB. Shortcut key is Ctri+X
@ X Note that the Close(X) button in the title bar is disabled. MATB may not be ended by this
method familiar to PC users. This eliminates the chance of a single key stroke / mouse click
error ending a run prematurely.
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C.4 File -> Start Menu Item

8 Multi Attribute Task Battery T 12-23-2010 =2 EEH

TORING TRACKING

£

]

— — — — 8

-

in

[— [— [— [— C

| | | | Elapsed Time
FiF2  F3 Fa

COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS
A FLOW RATES
© NAVI 112 500 LA
2 [0
O NAV2 112 500 3 ljl
«+ [ 9
o COM1 126 500 5 ljl
© COM2 126 .500 : —
7 [ 9
& [0

Item # Menu ltem Description

@ Exit Terminates MATB. Shortcut key is Ctrl+X.

@ Start First step to start MATB, if Auto Start mode is false in MATB_CONFIG.xml. If Auto Start
mode is set to true then this menu selection is not available and once the Events file is
read, the events start to be processed. During subject training it may be useful not to use
Auto Start. The shortcut key to start the run is Ctrl+S.
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C.5 File -> Start Dialog

File Help
0 H you are ready to START this run select the YES button,
else select the NO button
Item # | Dialog Box | Description
@ ‘ Start ‘ Yes starts MATB, while No closes the dialog.
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C.6 Help Menu Items

Multi Attribute Task Battery II

TRACKING SCHEDULING

— — — — -1 . 2 =
| | | | T A 4
= = Ly | A ¢ |
L L \ LA "
l I I I :
| | | T - 8 -
— — — — C min T
| | | | L - J Elapsed Time
i F2  F3  F4 MANUAL
COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS
e n FLOW RATES
>
v [ 9
© NAVI 112 .500
O NAV2 112 500 3 ljl
«+ [ 9
a 6
o com 196 500 [ o
7 [ 9
& [0
Item # Menu Item Description
@ About Launches dialog with short statement about MATB
@ Tasks Opens submenus to select from a set of “in a Nutshell” dialog
@ Version Launches dialog with version information
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C.7 Help -> About Dialog

-

About the Multi-Attribute Task Battery ==

; 1 MATE supperts Hurnan Operator Workload and Strategic Behavior
¥' Research through a benchmark set of tasks.

We appreciate your participation in this activity, thanks!

)

Item # | Dialog Box | Description

A short statement to acknowledge the subjects role in MATB. Select OK to close the
message box.

OK

O
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C.8 Help -> Tasks Menu ltems

W Multi Attribute Task Battery T 12-23-2010 == =2 |
File | Help
About OR 4 R D
1 Yasks 4 oMM @ T
ersion ® WRS 5 _‘ ¢
RESMAN @ T
®  SCHED 6 1 5
SYSMON
| 3 ®  TRack
— — I | I 4
1 :.) L
| | - - 8 -
I I C miin T
| | L - J Elapsed Time
1 F2 F3  F4 MANUAL
COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS
. B FLOW RATES
>
L v [ d
© NAV1 112 500 —
@ NAV2 112 500 3 ljl
+ [ 9
& COM1 126 500 5 ljl
© COM2 126 500 & ljl
7 [ d
Item # Menu Item Description
@ WRS Launches the Workload Rating Scale “in a Nutshell” dialog
@ SCHED Launches the Scheduling “in a Nutshell” dialog
@ TRACK Launches the Tracking task “in a Nutshell” dialog
@ COMM Launches the Communications task “in a Nutshell” dialog
@ RESMAN Launches the Resource Management task “in a Nutshell” dialog
@ SYSMON Launches the System Management task “in a Nutshell” dialog
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C.9 Help -> Tasks -> COMM Dialog

The Communications Task in a Mutshell @

|0| The Air Traffic Contreller assigns a new frequency for one of the four
a installed radios. When the instruction is directed to 'NASASDY, the

subject responds by selecting the appropriate radic and adjusting the
frequency. When the instruction is directed to ancther call sign, the

subject ignores it. The event will time out if the appropriate response is
not made in a timely manner,

For a detailed description of this task, see the users guide,

O

ltem # | Dialog Box | Description

OK

O

A short description of the communications task.

Select OK to close the message box.
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C.10 Help -> Tasks -> WRS Dialog

The Workload Rating Scale in a Mutshell

The Workload Rating Scale is a form with response sliders that allow
users to provide a subjective evaluation of their workload experience,

The six categories are defined as:

Mental Dernand is the level of mental activity required to perform the
tasks.

Physical Demand is the amount of physical activity required to
perform the task.

Ternporal Demand is tirne pressure that you experienced (slow to
rapid pace).

Performance is how well you think you performed.
Effort is how hard you worked to achieve your level of perfformance.
Frustration is how did you feel, ranging from relaxed to very

stressed,

For a detailed description of this task, see the users guide.

Item #

)

| Dialog Box | Description

©

OK A short description of the Workload Rating Scale.

Select OK to close the message box.
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C.11 Help -> Tasks -> RESMAN Dialog

The Resource Management Task in a Mutshell @

|0| In the normal state the subject uses any or all of the eight pumps to
~ maintain the fluid level in tanks A and B within the target range, which
is indicated by the light blue borders on the sides of the tanks. In the
non-noermal state, one or more of the pumps fail and is unusable by the

subject. Failed tanks may be fixed by an event and returned to the
normal state during a run.

For a detailed description of this task, see the users guide.

Lo ]

Y

Item # | Dialog Box | Description

OK

O

A short description of the resource management task.

Select OK to close the message box.
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C.12 Help -> Tasks -> SCHED Dialog

The Scheduling Task in a Nutshell =

|0| The scheduling window allows the subject to 'lock ahead' for up to
~ eight minutes, at expected activity of the Communication and Tracking

tasks. The scheduling window can display the beginning, end, and
duration of these two tasks. The timelines are identified by 'C' for the
Comrmunication task and 'T' for the Tracking task. The bars indicate
times when the subject can anticipate having to perform one of these
tasks. The thin lines indicate times during which these tasks do not
usually require input from the subject.

For a detailed description of this task, see the users guide,

Y

Item # | Dialog Box | Description

OK

O

A short description of the scheduling look ahead.

Select OK to close the message box.
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C.13 Help -> Tasks -> SYSMON Dialog

The Systern Monitoring Task in a Nutshell @

) In the normal state the green light is on, the red light is off and the four
scales move randomly within the central range. In the non-normal
state, one or more of the following occur the green light is off, the red
light is on and a scale or scales move randomly either above or below
the central range. The subject uses either mouse clicks or function key
selections to return systems to the normal state. If the correct response
is not made within a timely manner the systerm returns to the normal
state.

For a detailed description of this task, see the users guide,

Y

Item # | Dialog Box Description

@ OK A short description of the system monitoring task.

Select OK to close the message box.
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C.14 Help -> Tasks -> TRACK Dialog

The Tracking Task in a Nutshell =

Ly ! The normal state for this task is the automatic mode, which is similar to
an autopilot in that the target remains within the center area. Inthe

non-noermal state or manual mode, the subject uses the joystick to
maintain the target within the center area.

For a detailed description of this task, see the users guide.

)

Item # | Dialog Box Description

@ OK A short description of the tracking task.

Select OK to close the message box.
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C.15 Help -> Version Dialog

Version, Date and Checksum! @

, Version =1.1.19.0,
Date = 12/10,/2010.
Checksum = 2ZEC1E4C2,

Copyright © NASA Langley Research Center 2008 - 2010,

@/

Item # | Dialog Box Description

@ OK Displays version number and date along the checksum of the build version. This is
important because audio, configuration and events files may be unique to a specific version.

Additionally new features will be added to MATB over time. Select OK to close the message
box.
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C.16 Test -> All Menu Items

12-24-2010
TRACKING
Timeout Values
Trackin T
\ 9 .
~~@ View Eventlist . 5
~ View Schedlist
M®  Workioad Rating
— = | | | | 4
Compass [ f | | } |
— Point = (
SE z
Velocity = i
139
1 8
N Scale T L HHE o
Factor = L J
| | | NORMAL - Elapsed Time
1 E2  E3  Fa MEDIUM | [Xx=3%: Y =-32 |[00:04 |[HIGH | MANUAL 00.00-06
COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS
) FLOW RATES
Radio Frequency
1
@ NAV1 112 500 ljl
z [ ¢
© NAvz 112.500 3 [ 9
«+ [ 4
© comi 126 500
' s [0
- 6
& cow 126 500 [ o
7 [ g
s [ g
Item # Menu Item Description

Communication Displays the dialog used to play sample audio files. Tests that the MATB audio files may be

used on the computer

Resource Displays the dialog listing the pump flow and tank consumption rates used for the current

Management

run.

Timeout Values

Displays dialog listing the event timeout values in seconds used for the current run.

Tracking

Displays the dialog that shows the state of the attached joystick.

View Eventlist

Displays the list view of the time sequenced events loaded for the run.

View Schedlist

Displays the list views of the time sequenced communications and manual tracking sessions
loaded for the run.

QORI O

Workload Rating

Displays the Workload Rating Scale form, which can then be completed.
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C.17 Test -> Communications Menu ltems

File | Test | Help 1

12-23-2010

Commu s F

8 Multi Attribute Tasm

Resourc: e
Timeout Values
Tracking

View Eventlist
View Schedlist
Workload Rating

OTHER SHIP TEST
OWN SHIP TEST
INVALID FILE TEST

Call

F2 F3 F4

COMMUNICATIONS

Y axis =
83

Angle =
128

TRACKING

| SN

Compass [
Point =
SE

Velocity =
136

Scale
Factor =
NORMAL L

[MEDIUM

| =21

Y =21 |[po-19 | [HIGH

MANUAL

|
|

RESOURCE MANAGEMENT

8

in

-

-
C

Elapsed Time

PUMP STATUS

Radio Frequency [REOLT (LIS
© NAV1 112 .500 ! ljl
z [ g
© NAV2 112 500 3 ljl
a+ [ 9
@ COM1 126 500 5 ljl
@ COMm2 126 500 & ljl
7 [ 9
s [ 4
Item # Item Description
Other Ship Plays an audio file instructing an aircraft with a call sign other than NASA 504 to tune one of
the four radios to a specific frequency. The subject ignores these instructions during actual
runs.
Own Ship Plays an audio file instructing NASA 504 to tune one of the four radios to a specific

frequency. The subject would respond to this instruction during an actual run.

O ©

Invalid File Test

Trying to play an audio file not found in the Audio sub-folder displays a dialog to that effect.
If properly constructed and tested, this dialog would be displayed during an actual run.
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C.18 Test -> Resource Management Dialog

P

Multi Attribute Task Battery II - Resource Management @

o FLOW RATES PER MINUTE

Pump One = 800 Pump Five = 600 6
Purnp Two = 600 Pump Six = 600
Pump Three = 800 Pump Seven = 400 0——@

Pump Four = 600 Pump Eight = 40(].\(
8

7

COMSUMPTION RATES PER MIMNUTE

Tank & = 800 Tank B = 800

/

o 341 ©

Item # Item Description

@ Pump One Flow rate in units per minute when the pump is on and operational
@ Pump Two Flow rate in units per minute when the pump is on and operational
@ Pump Three Flow rate in units per minute when the pump is on and operational
@ Pump Four Flow rate in units per minute when the pump is on and operational
@ Pump Five Flow rate in units per minute when the pump is on and operational
@ Pump Six Flow rate in units per minute when the pump is on and operational
@ Pump Seven Flow rate in units per minute when the pump is on and operational
Pump Eight Flow rate in units per minute when the pump is on and operational
@ Tank A Consumption rate in units per minute provided the tank is not empty
Tank B Consumption rate in units per minute provided the tank is not empty
@ OK Close the dialog when finished by selecting the OK button.
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C.19 Test -> Tracking Dialog

s Testing Joystick Controls @/a 23
Joystick State /®
X Axis: 187 Slider 500
Y Ais: 51 Slider: 0 ,——F3)
POV O: - ./®
Rotatic 0 POV 2 = /®
Z Rotation: -143 POV 3 -1
Buttons: '/®
5 Exit
Item # Item Description
X Axis A red foreground means the attached joystick is sending this signal to the computer. X & Y

axis state data are the only inputs we read and only in manual mode.

Y Axis A red foreground means the attached joystick is sending this signal to the computer. X & Y
axis state data are the only inputs we read and only in manual mode.

Multiple A gray foreground means the attached joystick is not sending this signal to the computer.
MATB does not use this state data.

Multiple A red foreground means the attached joystick is sending this signal to the computer. MATB
does not use this state data.

Note that the Close(X) button in title bar is disabled in the Training mode. The dialog is

Exit closed with the Exit button.

QIO[CHOC,
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C.20 Test -> Timeouts Dialog

Communications Task

7T

Workload Rating

Multi Attribute Task Battery I Timeouts =

TIMEOUTS (in seconds)

Systern Menitering - Lights Task = 15 —

Systern Monitoring - Scales Task = 10

-

=30 /@
=30 "/’-Q>

3+

Item Item

Description

Communications
Task

Timeout value is seconds. If the subject does not respond to the audio message within this
time period, it is recorded and controls become unresponsive to input.

System Monitoring
- Lights

Timeout value is seconds. If the subject does not respond to the change in light color within
this time period, it is recorded. Note lights and scales may have different timeout values.

System Monitoring
- Scales

Timeout value is seconds. If the subject does not respond to the change in a scale
movement within this time period, it is recorded. Note lights and scales may have different
timeout values.

Workload Rating

Timeout value is seconds. If the subject does not complete and enter responses to the
workload rating scale within this time period, it is recorded and the dialog closed.

OK

©e ©E 0

Closes the dialog when finished by selecting the OK button.
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C.21 Test -> View Events List

W8 Multi Attribute Task Battery I 12-24-2010 52

File Test Help
6 )
Evenis LismATBfEVENTS-Zmin-TMJLmI @

ID & StarTime™ Event  Activity Vi v2 v3 va V5 V6 v7 Vs vo ~
1 0-00-00 CTRL  START
2 0:00:01 SCHD RESSYS START  NULL NULL
3 0:00:02 SCHD TRACK MANUAL HIGH MEDIUM
4 0:00:03 RMAN P1
5 0-00-05 SCHD COMM START  NULL NULL
6 0:00:10 SYSM GREEN

7 0:00: COMM OWN COM1 124575

2 -00:28 SYSM WO DOWN

Ne 0-00:35 RMAN P1
10 0:00:42 SCHD TRACK  AUTO NULL NULL
11 0:00:50 COMM OTHER COM2 130725 E
12 0:00:55 RMAN P8
13 0013 RAT START
14 u:uw THREE  UP
15 0:01 SCHD TRACK MANUAL MEDIUM  HIGH
16 0:01:23 COMM OTHER NAV2 115050
17 00125 RMAN P8
18 0:01:35 RMAN P4
19 0:01:38 SYSM RED
20 0:01:43 SYSM ONE DOWN
21 0:01:50 SCHD TRACK  AUTO NULL NULL |
22 00155 SCHD COMM  STOP NULL NULL
23 0:02:00 CTRL END >
< | 1] | *
00-00-17
Item # Item Description
ID Sequence number of this event.
Start Time The start time of the event with respect to the run start time. The run timers may be paused,

so event start time may not be in sync with clock time.

Event Type Events may be COMM, CTRL, RESMAN, SCHED, SYSMON, TRACK or workload RATE.
CTRL are control events, the others are tasks, task scheduling or workload rating
questionnaire.

QO] OO

Activity Start, Stop or End.

Attribute Attribute type.

Close Note that the Close(X) button in title bar is disabled in the Test mode. The dialog is closed
with the Close button.

Time The run elapsed time when the list is displayed. The runs stop while the event list is
displayed.
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C.22 Test -> View Schedule List

W% Multi Attribute Task Battery T

File Test Help

12-24-2010

Communications Task Schedule

ID StartTime
1 00:00:05

StopTime

Total Seconds
00:01:55 110

Tracking Task Schedule

1D StartTime StopTime Total Seconds
1 00:00:02 00:00-42 40
2 00:01:20 00:01:50 30
Item # Item Description

Communications

Start and stop times of each session along with the duration of the session. Extracted from
the events file.

OOIC,

Tracking Start and stop times of each session along with the duration of the session. Extracted from
the events file.
Close Note that the Close(X) button in the title bar is disabled in the Test mode. The dialog is

closed with the Close button
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C.23 Test -> Workload Rating Scale

WH Workload Rating Scale P
Mental Demand Low . @'\ﬂ @/ o
60
Physical Demand , D High
55
Temporal Dem;d Low . D High
45
Performance Good D Poor
60
Effort Low . 1 High
55
Frustration Low . D High
45
’ Reset Ratings ] o—@ @'\. 00-12 ——@
Item # Item Description
@ Slider The value is selected by moving the slider to the desired position
@ Value The actual value is shown with black foreground and a white background in Test Mode. It is
not displayed in the normal mode.
@ Reset The subject may reset all values to the initial conditions if desired
@ Elapsed Time The number of seconds the subject has used in completing the questionnaire. Time is not
displayed in normal mode.
@ X Note that the Close(X) button in the title bar is disabled in the Test mode.
@ Save All The results are recorded and the dialog closed with the Save All button
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C.24 Train Menu ltems

(8 Multi Attribute Task Battery T 12.24-2010 =% EcR|i=3

File | Train | Help

Communications

TRACKING SCHEDULING

Workload Rating
1]
Y aXiS l l =
S N N 44 —_— 2
= 1 [ Angle =
— 107
| Compass l f | = ) | } | !
Point = I ! / ! I
E 6
Velocity = 4
e 147
] — — 8
Scale T = . =
1 1 1 Factor = L J C min T
| | NORMAL - Elapsed Time
e T o o [MEDIUM | [X=-10; Y -5 |[[po02 |[HIGH |  mANUAL
COMMUNICATIONS RESOURCE MANAGEMENT PUMP STATUS
FLOW RATES
Radio Frequency
1 0
© NAVI 112 500
2 [ ¢
© NAV2 112 500 K} ljl
+ [ 9
. 6
o come 126 500 [ ¢
7 [ 9
s [0
Item # Menu ltem Description
@ Communication Displays the dialog used to play sample audio files. Allows the subject to hear how each
type of file sounds
@ Workload Rating Displays the Workload Rating questionnaire, which can then be completed.
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C.25 Train -> Communications Dialog

i = [ NS
7
Select A COMM Audio File Select A COMM Audio File

"OTHER SHIP" COMM ﬁ!e.—@ @ "OTHER SHIP™ COMM File

"OWN SHIP" COMM File D "OWN SHIP" COMM File
"COM1” COMM File ~—® D "COM1" COMM File

D "COMZ2" COMM File ._® D "COM2" COMM File
"NAV1” COMM File .\@ D "NAVI” COMM File
"NAV2" COMM File \® "NAV2" COMM File

8

R = R e
8

v
Sl Sl
@

=
1]
3
*

Menu Item Description

Other Ship Selects an audio file instructing an aircraft with a call sign other than NASA 504 to tune one
of the four radios to a specific frequency. The subject ignores these instructions during
actual runs. File OTHER _TESTFILE.wav must be in the MATB Audio subfolder.

Own Ship Selects an audio file instructing NASA 504 to tune one of the four radios to a specific
frequency. The subject would respond to this instruction during an actual run. File
OWN_TESTFILE.wav must be in the MATB Audio subfolder.

COM One Selects an audio file instructing the subject to tune the communications one radio to a
specific frequency. File COM1_TESTFILE.wav must be in the MATB Audio subfolder.

COM Two Selects an audio file instructing the subject to tune the communications two radio to a
specific frequency. File COM2_TESTFILE.wav must be in the MATB Audio subfolder.

NAV One Selects an audio file instructing the subject to tune the navigation one radio to a specific
frequency. File NAV1_TESTFILE.wav must be in the MATB Audio subfolder.

NAV Two Selects an audio file instructing the subject to tune the navigation two radio to a specific
frequency. File NAV2_TESTFILE.wav must be in the MATB Audio subfolder.

Play File Note that the Play File button is not always visible. Once an option is selected via a radio
button, it becomes visible as shown on the right.

Note that the Close(X) button in title bar is disabled in the Training mode. The dialog is

Close closed with the Close button

Q/NORO/NONONO/ OO,

Appendix Page 50



C.26 Train -> Workload Rating

WH Workload Rating Scale

Mental Demand

Q}\* I ®/ High

Low .
Physical Demand , D High
Temporal Demand , . D High
Performance Good D Poor
Effort Low . ] High
Frustration low . D High
[ ResetRatings _|+——3) 'O
Item # Item Description
@ Slider The value is selected by moving the slider to the desired position.
@ Value The actual value is not displayed in Training Mode, as it is in Test Mode. It is not displayed
in the normal mode.
@ Reset The subject may reset all values to the initial conditions, if desired.
@ Save All The Save All button is not displayed until all the sliders have been moved. Once the button
is displayed the message is removed.
@ X Note that the Close(X) button in title bar is enabled in the Training mode.
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D Communications Task

The Communications (COMM) task is displayed in the lower left area of the MATB display. The
subject’s task is to change the frequency on one of four radios when the audio instruction is directed
to our aircraft, which is “NASA 504”. When the instruction is intended for another aircraft it is
ignored. The frequency is changed by selecting the radio button for the intended radio and then
using the scroll bar pointers to the immediate right as needed.
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D.1 COMM Initial State

COMMUNICATIONS

© N£1/. 112 500
NAV2

© 112 .500
© COM1 126 500
@ COM2 126 500

Item # Item Description

Call Sign Our call sign is NASA504,
which is the only call sign the
subject responds to for radio
frequency changes.

@

NAV Radio -
@ Frequency In the initial state both NAV
radios are set to 7172.500.
COM Radio -
@ Frequency In the initial state both COM
radios are set to 7126.500.
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D.2 COMM Session Initial State

SCHEDULING

b 0 a
2
4
&
] 8 a2
C miin T

e Elapsed Time

Item # Item Description
@ COMM No COMM sessions have been
Session processed yet
@ TRACK For reference, no TRACK
Session sessions have been processed
yet either.
@ Elapsed Time The run start event has not

been processed.
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D.3 COMM Session Start Event

fl=—— Start Comtmunications task -—-->
cevent startTime="0:00:05:>
<sched:>
<taskxCOMM</ tasks

<action=3TART</actions
<update>NULL</update:>
<responserNULL</responses
</ scheds
£ event:

NOTE: Sessions are in START-STOP pairs. There must be a corresponding STOP event in order
for the session to be displayed on the Scheduler. See Appendix D.2 and D.4.

D.4 COMM Session Started

Item # Item Description
@ COMM COMM session processed, and
Session will be active for almost all of
the 2 minute run.
@ TRACK For reference, there are
Session TRACK sessions scheduled for
this run.
@ Elapsed Time Four seconds into the run.

0
2
4
b
8

a a
C min T

Elapsed Time

(000004 |-——(D)
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D.5 COMM OWN COM1 Event

<!l— COMM: OWN Ship Freqg Change ——>>
<event startTime="0:00:15">
=< OO
==hip>0WH</ship>

wradio>C0OMl</radio>
<freg»l24.575</freqgq>
=/ comm>
< /fevent>

NOTE: The call sign for OWN ship is always NASA504.

D.6 COMM OWN COM1 Event Handled

Item # Name

Description

COMMUNICATIONS @ COM1 Radio Button

Call Sign

The instruction is for NASA504,
so the subject should select the
COM1 radio button

@ COM2 Radio Button

Since neither COM2 nor the
NAYV radios will be changed
their radio buttons are not
selected

NAV1 Frequency

Since NAV1 is not selected the
frequency scrollbars are not
available

Ordinal-Scroll Bar

The ordinal scrollbar allows the
subject to increment or
decrement the ordinal
component of the frequency

Decimal-Scroll Bar

The decimal scrollbar allows
the subject to increment or
decrement the decimal
component of the frequency

ENTER Button

O @ © ©

& )
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visible



D.7 COMM OWN COM1 Changed Entered

COMMURNICATIONS

Call Sign | NASAS04 |

112 500
112 500
24 575

1

126 500

—

Item # Item

Description

COM1 Radio Button

Once the ENTER is selected
and the frequency registered
the radio button is unselected.

COM1 Frequency

The COM radio One frequency
is now 124.575.

O ©

ENTER Button
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D.8 COMM OTHER NAV2 Event

<!l—— COMM: OTHER 5hip Freqg Change -->
<event startTime="0:00:50">
< COmm>
<ship>0THER<,/ship>
<radio»>C0M2</radio>
<freqsl130.725< freqgq>
</ comm>
</event>

NOTE: The call sign for OTHER may be anything other than NASA4504. A number of different call
signs are used in the audio files provided on the distribution media. Examples are ACEY 5288 and
CITRIS 211. “ACEY” is the call sign for Atlantic Southeast Airlines (ASA) and “CITRIS” is the

call sign for Air Tran Airlines.

D.9 COMM OTHER COM2 Event Handled

COMMUNICATIONS

Call Sign | NASAL04 |

Description

Since the instruction is not for
NASA504 it is ignored and the
radio button not selected

Since the radio button is not
selected the scrollbars are not
visible

Item # Item

© NAVI 112 500 @ COM2 Radio Button
@ COM2 Frequency

© NAV2 112 500
@ ENTER Button

© COM 124 5

© com2 126 500
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D.10 Output File Entries for COMM Events

File: MATB yyyy mmddhhmm.txt entries

CROOOoOWMKMOOHEFOUOoOFEOEmELn D

WHOOWOoOOOoOWLOoOOWOOoOMOoONOO

wn

Event Processed:
Event Processed:
Subject Response:
subject Response:
Subject Response:
Event Processed:
Subject Response:
subject Pesponse:
subject Response:
Subject Response:
subject Response:
Subject Response:
subject Response:
Subject Response:
subject Response:
subject Response:
Event Processed:

recording Inmterval Triggered: Resource Managem

Subject Response:
Event Processed:

subject Response:
Event Processed:

Event Processed:

recording Lncerwval
Event Processed:

Event Processed:

subject Response:
Subject Response:
subject Response:
subject Response:
Event Terminated:
Event Terminated:
Event Processed:
Event Processed:
subject Response/:

rRecording Imteryal Triggered: Resourge Management

Event PFDCESSEO:

communications

scheduling

System Monitoring
System Monitoring
Respurce Management
Resource Management
Communications
Resource Management
Resource Management
Resource Management
Communications
Communications
communications
Communications
communications
Communications
Communications
System Monitoring

System Monitoring
Respurce Management
Respurce Management
communications
Resource Management
|r1?gered
workload Rating scale
System Monitoring
Resource Management
Respource Management
Resource Management
Resource Management
System Monitoring
communications
Communications
Resource Management
Resource Management

Resource Manageme
System Monitoring
System Monitoring
System Monitoring
System Monitorin

System Monitorin
scheduling
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Res50urce mMapnagement

- COMM Session Started
- GREEN Light

- GREEN Light

- Pump TWO

- Pump THREE

- COM ONE OWN Ship

- Pump FOUR

- Pump 5IX

- Pump FIVE

COM ONE

FREQ Integer

FREQ Integer

- FREQ Decimal

REQ Decimal

FREQ Decimal

Ent putton Selected
Sca?%

It

TwWO
scalg Two
Pump| ONE Fixed
Pump| ONE
COM TWO OTHER Ship
EIGHT Failed

- Scalle THREE
TwWO
ONE
FOUR
THREE

ONE OwWN Ship
EIGHT Fixed
ONE

FOUR Failed

- Scale ONE Response Inap
Session Ended



SHIP frequency change to 7172.550. Note on the next line that the
subject does not response to this event.

Event Terminated: Communications

Both RotnéySras @ thidetdiratenhaigbouitisabject response. In the

Item # Event Task Description
@ 4 Event Processed: Scheduling Starts a Communications Session at a time of 00:00:10.
6 Event Processed: Communications Processed the first COMM event, which in this example is an OWN
@ COM1 frequency change to 7124.575, at a time of 00:00:15.
) o Subject response to the above event, by selecting the COM1 radio
Subject Response: Communications at a time of 00:00:20.8.
@ Subject Response: Communications Subject response with a series of integer and decimal frequency
changes.
@ Subject Response: Communications The subject registers the frequency change by pressing the
ENTER button at a time of 00:00:27.0.
@ 9 Event Processed: Communications Processed the next COMM event, which in this example is an
OTHER COM2 frequency change to 130.725, at a time of
00:00:50. Since this is not for NASA504, this instruction should be
ignored.
@ 13 Event Processed: Communications Processed another COMM event. This one is a NAV ONE OWN

first thidbjess rbepappeopridte rixsh dnisenas the subject should have
respambeddnagarspdnse but the
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File: COMM yyyy mmddhhmm.txt entries

# 02-11-2011 20:42:14 coMM_2011_02112041.txt
#
# Events Filename: MATB_EVENTS-5min-Rating. xm]l
#
# Timeout (in seconds) = 30
#
# _T = Target, _5 = selected
# R_ = Radio, F_ = Frequency
#
#-TIME- -RT- -SHIP- -RADIO_T- -FREQ_T- -RADIO_S- -FREQ_S_ -R_OK- -F_OK-  -REMARKS
3
00:00:40.0  -30 OWN CoML 124,575  NULL NULL False False -Event Timedout
00:01:50.0  +30 OTHER  COM2 130.725  NULL NULL True True
00:02:28.3 8.5 OTHER  NAVZ 115.050 NAVZ 115.050 False False
00:03:23.7 12.0 OWN coMl 126.450 coMl 126.450 True True
00:04:15.0 +30 OTHER  COgZ 120.773 NULL NULL TrT- True -appropriate subject Response
ltem # Item Description

Run time of response

Elapsed time to tenth of a second

Reaction Time

The number of seconds the subject takes to respond to the above
event

Target Ship

OWN (NASA504) or OTHER from the audio file instruction
utterance.

Target Radio

COM1, COM2, NAV1 or NAV2 from the audio file instruction
utterance.

Target Frequency

Frequency from the audio file instruction utterance.

Selected Radio

COM1, COM2, NAV1, NAV2 or NULL if no radio is selected. When
the instruction is targeted to OTHER, NULL is the correct
responses.

Selected Frequency

When the instruction is targeted to OTHER, NULL is the correct
responses.

OO QO OO

Correct Radio Selected

Boolean result from a comparison of target and selected radio.
When the target ship is OTHER and selected radio is NULL, the
result is true.

©

Correct Frequency Set

Boolean result from a comparison of target and selected
frequency. When the target ship is OTHER and selected
frequency is NULL, the result is true.
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E Resource Management Task

The Resource Management (RESMAN) task is displayed in the lower center and right of the MATB
display. The subject’s task is to maintain the fluid volume in tanks A and B in the indicated range
through the use of one or more of the available eight pumps. In the normal state all the pumps are
available provided the source tank is not empty. However in the non-normal state one or more of the

pumps is inoperative.
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E.1 RESMAN Event to Include Task

<!—— 3tart Besource Management task -—-=
<event startTime="0:00:01%>
<zcheds>
<task>RESMAN</ task>

<action>START</action:>
<update>NULL</update>
<response>NULL</responses
</ scheds
<feventr

NOTE: Use “<task>RESSY S</task>" to start both RESMAN and SYSMON tasks with a single
entry
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E.2 RESMAN Initial State

RESOURCE MANAGEMENT

FLOW RATES

I

UL

L - - B 4 & I S

Item # Item Description

Fluid Volume Visual Indicator The GREEN bar shows the current fluid level in the tank. The initial
level is 2500 units for both tanks A and B with the consumption
beginning as soon as the RESMAN-START event is processed
(see Appendix E.1 above).

Fluid Volume Numeric Indicator When the volume is within the desired 2000 to 3000 range the
value is displayed in blue. If above or below the value is RED.

Pump number, direction and state This is the ON/OFF switch for pump ONE, which initially is OFF.
The caret shows that the pump source is tank C and the
destination is tank A. When a pump in ON it is colored GREEN and
the background color when OFF. All eight pumps operate the
same.

Pump Rate Numeric Indicator Indicates the current rate for pump number one. When the pump is
off or inoperative the rate will show a flow rate of 0 units per
minute. When a pump is ON the preset flow rate will be shown.
Both the consumption rates of tanks A & B and the flow rate of
each of the pumps is configurable.

Target Range Indicator The light blue shaded blocks indicate the desired range for tank A
and B volume, which is 2000 to 3000 units.

Fluid Volume Visual Indicator The initial volume of tank D is 1000 units. Pump 3 transfers fluid
out and pump 6 transfers fluid in. Tank C works the same, but with
pumps 1 and 5.

Tank E & F These two tanks are unlimited sources for the other four tanks.

O OO © OO ©
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E.3 RESMAN Selected Pumps Activated By User

RESOURCE MANAGEMENT PUMP STATUS

ltem # Item Description

Pump One The GREEN background indicates that the subject turned pump ONE ON.

The flow rate for pump ONE is 800 units per minute.

@ Pump Two The GREEN background indicates that the subject turned pump TWO ON.

@ Pump Three The GREEN background indicates that the subject turned pump THREE ON.

@ Pump Four The lack of a distinctive color background indicates that pump FOUR is OFF, which is
verified by a 0 units per minute flow rate.

@ Pump Five The GREEN background indicates that the subject turned pump FIVE ON.

@ Pump Six The GREEN background indicates that the subject turned pump SIX ON.

@ Pump Seven The lack of a distinctive background color indicates that pump SEVEN is OFF.

Pump Eight The lack of a distinctive background color indicates that pump EIGHT is OFF.
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E.4 RESMAN Event to Fail a Pump

< !1—— RESMAN: Fail pump 1 -2
<event startTime="0:00:09%>
< resSmani
«<fail>Pl<,/fail>
</ resman>
< fevent>

NOTE: “P1” represents pump one.
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E.5 RESMAN Pump ONE Failed

RESOURCE MANAGEMENT

= |
7>

I o |
<8

ltem # Item Description

Pump One The RED background indicates that pump ONE has failed as the result of the event being
processed.

Pump Five The GREEN background indicates that the subject turned the pump ON.

Only a single pump is affected by an event, which in this case was pump ONE.

Flow Rate Since pump ONE failed, the flow rate is 0 units per minute.

C© OO

Flow Rate Since pump FIVE is on, the flow rate remains at 600 units per minute.
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E.6 RESMAN Event to Fix a Pump

«!—— RESMAN: Fix pump 1 -—-->
<event startTime="0:00:353">
<resman>
cfix»Pl</fin>
</resman>
</events

NOTE: “P1” represents pump one.
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E.7 RESMAN Pump ONE Fixed

RESOURCE MANAGEMENT

-
c
z
o
w
=
b
=
C
[%2]

5] FLOW RATES
L7 |
1_[ e O
[<a | )
== 2
3
4
6
7 [ ¢
s [ ¢
Item # Item Description
@ Pump One When fixed, a pump returns to the initial state, which is OFF, no matter what state it was in
when it failed.
@ Pump Five The GREEN background indicates that pump FIVE is still ON.
@ Flow Rate The flow rate of pump ONE is 0, since when fixed it returns to the initial state which is OFF.
@ Flow Rate Since pump FIVE is still on, the flow rate remains at 600 units per minute.
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E.8 Output File Entries for RESMAN Events

File: MATB yyyy mmddhhmm.txt entries

00:00:01.0 2 Event Processed: Scheduling - RESMAN and SYSMON Active
00:00:02.3 subject Response: Resource Management - Pump ONE

00:00:03.1 Subject Response: Resource Management - Pump TWO

00:00:03.5 Event Processed: Resource Management Pump ONE Failed
00:00:04.0 Subject Response: Resource Management - Pump FIVE

00:00:05.0 Event Processed: Scheduling - COMM Session Started
00:00:05.2 Subject Response: Resource Management - Pump SIX

00:00:06.1 Subject Response: Resource Manageme Pump THREE
00:00:07.2 Subject Response: Resource Managem Pump FOUR
00:00:10.0 Event Processed: System Monitorj - GREEN Light
00:00:15.0 Event Processed: Communicatiol - COM ONE OWN sShip
00:00:16. 7, Subject Response: i - GREEN Light

00:00:18 Subject Response: Communi - COM OME

subject Response:
Subject Response:
Subject Response:

Subj Response:

- FREQ Integer
- FREQ Integer
3 - FREQ Decimal
Fations - FREQ Decimal

ications - FREQ Decimal
unications - Enter Button Selected
system Monitoring - Scale Two

Resource Management

- Pump ONE Fixed
System Monitoring

WL O W = o

ltem # Event Action Description
@ 1 Event Processed: Scheduling The Resource Management task is active. Tank A and B
consumption begins.

@ 2 Subject Responses: Resource Pumps ONE and TWO turned ON at times of 00:00:2.3 and
Management 00:00:03.1.

@ Event Processed: Resource Management RESMAN event processed. Pump ONE was failed.

@ 3 Subject Responses: Resource Pumps FIVE, SIX, THREE, and FOUR all turned on by the subject.
Management

@ 5 Event Processed: Resource Management RESMAN event processed. Pump ONE was fixed.
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File: RESMAN yyyy mmddhhmm.txt entries

#-ELAPSED TIME -PUMP # -PUMP ACTION -TANK UPDATE
00:00:02.3 1 on N
00:00:03.1 on N
00:00:03.5 1 Fail N
00:00:04.0 5 on N
00:00:05.2 6 on N
00:00:06.1 3 on N
00:00:07.2 4 ong N
00:00:30.0 Y
00:00:35.5 1 Fix| N
® ® ® ®

=
1]
3
*

Item

-TANK A -TANK B -TANK C -TANK D -DIFF A -DIFF B
2474 2474 1000 1000 -26 -26
2474 2461 987 1000 -26 -39
2474 2461 @ 987 1000 -26 -39

@ 2471 2448 987 1000 -29 -52
2468 2435 997 @ 1000 -32 -65
2465 2422 1007 1010 -35 -78
2462 2422 1017 1007 -38 -78
2396 @ 2642 1237 941 -104 142
2378 2702 1297 923 -122 202

® ®

Description

Run time of response

Elapsed time to tenth of a second

Pump Number

Pump ONE turned on.

Pump Action

“On” and “Off” are user responses

“Fail” and “Fix” are the result of event processing

Tank Update

“N” (NO) when the tank volumes are being recorded due to a event
or user actions, and “Y” (YES) when triggered by the recording
interval timer

Tank A Volume

2471 units at a time of 00:00:04.0 when Pump FIVE is turned ON.

Tank B Volume

2642 units as recorded when triggered by a time interval,
00:00:30.0

Tank C Volume

987 units when pump ONE failed at a time of 00:00:03.5

ORI O OO

Tank D Volume

1000 units when pump 6 was turned on

©

Tank A Differential from the initial condition

-122 (2378 - 2500) at time 00.00.35.5.

Tank B Differential from the initial condition

2032 (2707 — 2500) at time 00.00.35.5.
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F System Monitoring Task

The System Monitoring (SYSMON) task is displayed in the upper left of the MATB display. The
subject’s task is to return the two lights and four scales to the normal position as soon as it is noticed
that they are in a non-normal state. The GREEN light is normally ON with OFF as the non-normal
state. The RED light is normally OFF with ON as the non-normal state. The positions of four scales
update randomly around the center in the normal state and either shift to the top or bottom regions of

the scale in the non-normal state.
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F.1 SYSMON Initial State

SYSTEM MONITORING

Item # Name

Description

Light Normally On

GREEN is the initial state of
this light.

Light Normally Off

In the initial state the color of
this light is the same as the rest
of the MATB background

Scale One of Four

O 00O

F1 F2 F3 F4
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When inactive the background
color of the scales is light blue.



F.2 SYSMON Event to Activate the Normal State

<!—— 3tart 3vstem Monitoring tasks --»
<event startTime="0:00:01">
<scheds
<taskr3TSHON</ tasks
<action»START</ action:
<updaterNULL</updates
<regsponsesxNULL</reaponger
<fachedr
< EvEnt:

NOTE: Use “<task>RESSYS</task>" to start both RESMAN and SYSMON tasks with a single
entry.
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F.3 SYSMON Normal State

SYSTEM MONITORING

Name

Description

Light Normally On

In the normal state the color of
this light is GREEN.

Light Normally Off

In the normal state the
background color of this light is
the same as the rest of the
MATB background.

FG6
Item #
F1 F2 F3 F4

F.4 SYSMON Event to Turn the GREEN Light OFF

<!—— #1. SYIMON LIGHT —--:>

Scale One of Four

When active the foreground
color of the scales is a dark
blue with a yellow “right sift
operator” sign in the center
segment. The position of each
is continuously randomly
updated independently.

<!—— Ztart 3vstem Monitoring and Turn MNormally ON to OFF ——->

<ewent startTime="0:00:03 ">
<Eyamon activity="3TLRT ">

<monitoringLightType>GREEN</monitoringLight Types

</ syamon:>
< event:
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F.5 SYSMON GREEN Light OFF Event

SYSTEM MONITORING

F5 F6 Item# | Name Description
@ Light Normally On When a GREEN light event is
processed color of this light
2 becomes the same as the rest
of MATB’s background.
@ Light Normally Off This light remains in the normal
state.
@ Scale One of Four The scales remain in the
normal state.
F1 F2 F3 F4

F.6 SYSMON Event to Turn the RED Light ON

€ l—— #4, ITVIMON LIGHT -->
<!—— Bwvstem Monitoring - Turn MNormwally OFF to ON —->
<gvent startTime="0:01:03">

< SYVSmon>-

<monitoringLightType>RED</monitoringLightTypes>
</ 3vamonz
</ event>
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F.7 SYSMON RED Light ON Event

SYSTEM MONITORING

Item #

Name

Description

Light Normally On

This light remains in the normal
state.

0O

Light Normally Off

When a RED light event is
processed the background
color of this light becomes
RED.

©

F1 F2 F3 F4

Scale One of Four

F.8 SYSMON Event to Move Scale Two DOWN

<1l—— SY¥YSMON: SCLALE TWO DOWHN ——:>
<event startTime="0:00:28">
< SysSmon>

The scales remain in the
normal state.

<monitoringScaleNumber>TWO< /monitoringScaleNunber>
<monitoringScalelirection»>DOWN<,/monitoringScaleDirection>

</ sysmon>
</events>
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F.9 SYSMON Scale Two DOWN UP

SYSTEM MONITORING

]

tem # Name

Description

Light Normally On

5

This light remains in the normal
state.

Light Normally Off

This light remains in the normal
state.

Scale Two of Four

©E 0

F1 F2 F3 F4

F.10 SYSMON Event to Move Scale Three UP

¢l—— BYSMOW: S5CLLE THEEE TUP ——>
<event startTime="0:01:07">»
< SVESmMOn>

Scale two indicator moves
below the normal range. The
other scales remain in the
normal state and the position of
each is independently and
continuously updated.

<monitoringScalelumber>THREE< /monitoringScalelumber:
<monitoringScalelDirection»UP</monitoringScalelirection>

</ svamon>
</event>
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F.11 SYSMON Scale Three UP

SYSTEM MONITORING

Item

Name

Description

Light Normally On

This light remains in the normal
state.

Light Normally Off

This light remains in the normal
state.

OO0

F1 F2 F3 F4

Scale Four of Four
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above the normal range. The
other scales remain in the
normal state and the position of
each is independently and
continuously updated.



F.12 SYSMON Return to the Normal State

The SYSMON task returns to the normal state by clicking with the mouse on the appropriate light or
scale, or selecting the appropriate function key (e.g. F1 or Scale One, and F6 for the light normally
off).

SYSMON will also return to the normal state when the event timeout value is reached before the
appropriate response is made.
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F.13

Output File Entries for SYSMON Events

File: MATB yyyy mmddhhmm.txt entries

00:00:10.0 6 Event Processed: System Monitoring GREEN Light
00:00:12.9 Subject Response: System Monitoring GREEN Light
00:00:15.0 7 Event Processed: cCommunications COM ONE OWN sShip
00:00:19.4 subject Response: Communications COM ONE
00:00:23.1 Subject Response: Communications - FREQ Integer
00:00:23.4 Subject Response: Communications FREQ Integer
00:00:25.3 Subject Response: Communications FREQ Decimal
00:00:25.5 Subject Response: Communications FREQ Decimal
00:00:25.7 subject Response: Communications FREQ Decimal
00:00:27.3 Subject Response: Communications Enter Button Selected
00:00:28.0 Event Processed: System Monitoring scale Two
00:00:29.7 Subject Response:@System Monitoring - scale Two
00:00:33. Subject Response:|Resource Management Pump FOUR
00:00:35. 9| Event Processed: |Resource Management Pump ONE Fixed
150, 11| Event Processed: |Communications COM TwWO OTHER Ship

WONOONOoOOoOFRULIWD

Event Processed:
Event Processed:
Event Processed:

Event Processed:
Event Processed:

Subject Response:

Subject Response:
Event Terminated:

Subject Response:

Resource Management
Resource Management
workload Ratin
System Monitoring
System Monitoring
communications
communications
Resource Management
Resource Management

Pump EIGHT Failed
Pump ONE

- 5cale THREE
- scale THREE

NAV TWO OTHER Ship
Pump EIGHT Fixed
Pump TWO

18 |Event Processed: |Resource Management Pump FOUR Failed

19 |Event Processed: |System Monitoring - RED Light
Subject Response:|System Monitoring RED Light

20 |Event Processed: |System Monitoring scale ONE

vent Terminated:

system Monitoring

©

Item # Event Task Description

@ 6 Event Processed: System Monitoring Processed the first SYSMON event, which in this example is a
GREEN light off at a time of 00:00:10.0

@ Subject Response: System Monitoring The GREEN light is turned back on at a time of 00:00:12.9

@ 8 Event Processed: System Monitoring Scale TWO processed at 00:00:28.0

@ Subject Response: System Monitoring The Scale TWO is returned to the normal state on at a time of
00:00:29.7

@ 20 Event Processed: System Monitoring Scale ONE processed at 00:01:43.0

@ Event Terminated: System Monitoring Subject failed to respond to the above event within the allowed
time limit.
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File: SYSM yyyy mmddhhmm.txt entries

-5YSTEM- -LIGHT/SCALE-

.L‘ight
scale
scale
Light

-5¥5_0K- -REMARKS-
# ________________________________________________________________________
@ GREEN e TRUE
TWO TRUE
THREE TRUE
RED TRUE
ONE - Event Timedout

#

#-TIME- -RT-

000:00:12.9 402.9
00:00:29.7 |01.7
00:01:16.4 |01.4
00:01:39.2 |01.2
00:01:52.9 |10

- _

Item #

®

Item

scale

S ——
—~J

- —
-
-
-

Description

Run time of response

Elapsed time to tenth of a second

Elapsed time since event processed

Event processed at 00:10.0 with response at 00:12.9, which equals
a 02.9 second response time.

Light system processed

Light event processed.

Subject response

Subject responded by attempting to turn the GREEN light ON.

Was this the correct response?

Yes, this was a GREEN light turned OFF event so True for the
desired response.

Was this the correct response?

Yes, this was a RED light turned ON event so TRUE for the
desired response.

Q © © OO0

Event Timedout

The SCALE One event processed at a time 01:43.0 was not
correctly responded to in the 10 second timeout window, so -10
response time recorded with the appropriate remark that the
“Event Timedout”.
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G Tracking Task

The Tracking (TRACK) task is displayed in the top center of the MATB display. The subject’s task
is to keep the target in the center of the grid, when the task is in manual mode. When the task is in
automatic mode (i.e. autopilot) no action is required by the subject. The current mode is displayed in
a text box below and to the right of the grid.
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G.1 TRACK Initial State

TRACKING SCHEDULING
0 -
'/® - \@
®\‘ :
-

6

= 8 =

C min T

Elapsed Time
(—— R

=
o
3
3t

Item Description

The Target In manual mode the subject uses the joystick to keep the target
centered on the crosshairs.

Grid The track grid lines are a light blue See appendix G.4 for color
change during “Manual” mode.

Mode indicator In automatic mode MATB controls the target.

Elapsed Time Four seconds after the run started

Communication Session There is one communications session during this run.

Run End Time ;I'he RED “T” provides a visual cue that this run is two minutes
ong.

O © QO E

Tracking Sessions No tracking sessions are scheduled for this run.

Appendix Page 84



G.2 TRACK Session Schedule

=
()
3
3+

TRACKING

Item

SCHEDULING

=
-

4

8

=
C min

-

Elapsed Time

Description

Mode indicator

In automatic mode, MATB controls the target.

Tracking Session

First manual mode session is about to start and lasts for 45
seconds.

Tracking Session

After 20 seconds in automatic mode the second manual
session begins a little more than a minute from now.

Tracking Session

After returning to automatic mode, there is a third manual
session, which is much shorter than the others in this run.

Tracking Session

The last manual mode session starts about two and one half
minutes from now.

C© OO0

Run End Time

The RED “T” provides a visual cue that this run is three
minutes long.
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G.3 TRACK Session Manual Event

<1—— S5CHED: TRACE to Manual Mode -
<event startTime="0:00:05"> ./—”’<:)
<sched>
<task>TRACE</task> ./®
<action>MANUAL</action>
<update>MEDITM< /update> .;——*’<:)
<Iespnnse}HEDIUH{frespDnse}.__~——<:)

</asched>
< /event>
Item # Item Description
Event startTime Five seconds into the run
Action Manual mode. The subject controls the position of the target

with the joystick.

Update Amount of random target movement per update cycle.

Amount of influence the joystick has on target movement per
update cycle.

Q[CI0/C

Response
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G.4 TRACK Manual Session Started

TRACKING

SCHEDULING

& ’
e q
i
I | | I I 4
| | T
1 1
[ IR P 4
6
T L | 8 L |
C min T
L % Elapsed Time
MANUAL
Item # Item Description

Manual mode.

The subject controls the position of the target with the joystick.

TRACK Task Manual

The track task is active whenever the GREEN bar is visible.

TRACK Task Automatic

There is a 30 automatic mode segment before the second
manual session starts.

Run end time

The RED “T” indicates the end of the run. Here a little less
than three minutes from now.

OICHC[0/C,

Grid

The track grid lines are a dark blue. See the appendix for color
changes during “Auto” mode.
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G.5 TRACK Manual Session — Target Drift

TRACKING SCHEDULING
r —| L] 0
@ 1 2
P T 5
! i
Loy ] P 4
T S B R
! 1
[ PR i
6
—— - 8 -
C min T
L - J Elapsed Time

uANUAL

Note the location of the target in the northwest quadrant.

G.6 TRACK Manual Session — Target Caged

TRACKING SCHEDULING

[ B « _lo
[ ]
S 2
PR B, q
! i
T I I I 4
L i T
1 1
Limimed i -
6
—— - B -
C min T
I_ - J Elapsed Time

MANUAL

Now note the location of the target in the northwest quadrant. When the target is off the grid, its
outer ring is drawn in with the center shown at the point of departure.
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G.7 TRACK Manual Session — Target Controlled

TRACKING SCHEDULING
N ] « _lo
—_1 2
PR q
i i
i ] 4
i i
i i
L | P -4
6
- L | B L |
C min T
L - J Elapsed Time

uaNUAL

The subject is now influencing the position of the target with the joystick. The task is to keep the
target in the center of the grid.
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G.8 TRACK Session Auto Event

SCHED: TEACK to Auto Mode ——>

<l
<ewvent startTime="0:00:50"> F———_<:)

“zched >
<task>TRACE</task> /®
<action=A0TCO<//action>

“update>NULL< fupdater
<response>NULLY /responsel
</ =zched>
</event>

Item # Item Description

Event startTime Fifty seconds into the run

Automatic mode. The autopilot controls the position of the

Action
target.

Target update and joystick responses are not used in auto
mode.

OJ[0/C,

Update / Response
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G.9 Output File Entries for TRACK Events

File: MATB_yyyy _mmddhhmm.txt entries

# TIME EVENT ACTION REMARKS
o NE— : ) ___________________________________________

00:00:00.0 pevice Initialization: - Joystick Connected -
00:00:00.5 1 Ewvent Processed: Control

00:00:07.0 2 Event Processed: Scheduling - RESMAN and SYSMON Active
00:00:08.0 3 Event Processed: Scheduling g:)______._ TRACK in Manual Mode
00:00:09.0 4 Event Processed: Resource Manageme - Pump ONE Failed
00:00:10.0 5 Event Processed: Scheduling - COMM Session Started
00:00:10.5 6 Event Processed: System Monitoring - GREEN Light
00:00:15.0 7 Event Processed: Communications - COM ONE OWN Ship
00:00:23.0 rRecording Interval Triggerec: Tracking

00:00:25.5 Event Terminated: System Moritoring

00:00:28.0 8 Event Processed: System Monitoring - Scale Two

00:00:30.0 rRecording Interval Triggerec: Resource Management

00:00:35. 9 Event Processed: Resource Management - Pump ONE Fixec
00:00:37.9 Event Terminated: System MorﬁtorﬁnE

00:00:38.1 rRecording Interval Triggerec: Tracking

00:00:42.0 10 Event Processed: Scheduling - TRACK in Au de
00:00:44.9 Event Terminated: Communications

00:00:50.0 11 Ewvent Processed: Communications - COM TwO OTHER Ship
00:00:55.0 12 Ewvent Processed: Resource Management - Pump EIGHT Failed
00:01:00.0 rRecording Interwval Triggerec: Resource Management

00:01:05.0 13 Event Processed: wurk?uad Rating scale

00:01:07.0 14 Event Processed: System Moritorin - Scale THREE
00:01:10.0 15 Event Processed: sScheduling - TRACK in Manual Mode
00:01:16.9 Event Terminated: System Moritorin

00:01:19.9 Event Terminated: Communications

00:01:23.0 16 Event Processed: Communications - NAV ONE OWN Ship
00:01:25.0 17 Ewvent Processed: Resource Management - Pump EIGHT Fixed
DD:D Recording Interval Triggerec: Tracking

00:01>=€.0 rRecording Interwval Triggerec: Resource Management

00:01:35.5 18 Event Processed: Resource Management - Pump FOUR Failed
00:01:38.0 19 Ewvent Processed: System Morﬁtorﬁng - RED Light

00:01:40.1 rRecording Interwval Triggerec: Tracking

00:01:43.0 20 Event Processed: System Monitoring - Scale ONE

00:01:50.0 21 Event Processed: Scheduling - TRACK {0 Auto e
00:01:53.0 Event Terminated: System Moritoring

00:01:53.0 Event Terminated: System Moritoring

00:01:53.0 Event Terminated: Communications

00:01:55.0 22 Event Processed: Scheduling - COMM Session Ended
00:02:00.0 23 Event Processed: Control

Item # Event Action Description

Device Initialization A joystick is required for the tracking task. If one is not detected, a
dialog is displayed and the task is not shown.

10/21 Event Processed : Scheduling Manual Tracking session ends and automatic mode resumes.

Recording Interval Triggered: Tracking For this run, the tracking task recording interval is 15 seconds. The
event processed at a run time of “0:08.0” records for the first time
at a time of (123.0” seconds.

@ 3/15 Event Processed: Scheduling Manual Tracking session started.
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File: TRCK yyyy mmddhhmm.txt entries

# rRecording Interval is 15 seconds
#

THIS INTERVAL SESSION AGGREGATE
-ELAPSED TIME SESSION TIME 5UM OF SQUARES -RMSD-C —NLUM -5UM OF SQUARES -RMSD-C

00:00:23.0 00:15 21,994,041 276 21,994,041 282,202
00:00:38.1 00:30 24,840,000 291. 280
00:01:25.0 00:15 155,876 23.765
00:01:40.1 119,436 22.333

RUN" AGGREGATE

—-NLUM -5UM OF S0OUARES —RMSD-C -Remarks
276 21,994,041 282,292 Begin: TU: HIGH, JR: MEDIUM
552 46,834,041 291. 280
898 53,289,917 24%. 604 Begin: TU: MEDIUM, JR: HIGH
1174 53,400,353 213,202

Sampling data is stored in three different sets of registers; the first is reset at the end of each interval, the
second at the end of each session and the third is updated without resetting for the entire run. This allows
different views of the subject’s response.

Item # Action Description

Elapsed Time

Session Time

Number of samples The target position is sampled every 50 ms while in manual mode
and recorded at 15 second intervals (the interval is configurable).
Depending upon overall MATB activity the number of samples will

vary slightly.
Sum Of Squares Sum of Squares of each target position offset from the center.
RMSD-C The Root Mean Square Deviation from the Center Point in Pixel

Units. Compare the values for the second and seventh entry.

Remarks Records the target update and joystick response fidelities for the
session. Note that these are set for each session, so multiple
combinations may be used during a single run.

Recording Interval The recording interval is set in MATB_Config.xml

O © @ O OO

Appendix Page 92



H Workload Rating Scale

The Workload Rating Scale (WRS) provides a method to obtain a subject’s assessment of
their workload during task performance. The Workload Rating questionnaire is launched
by the appropriate entry in the task events file. While the rating scale is presented the run
timer is paused. Active events in progress when the rating scale appears will not time out
nor will any new events be processed until the timer is resumed. The rating scale used is
based on the NASA Task Load Index (NASA TLX). The subscales are: Mental Demand,
Physical Demand, Temporal Demand, Own Performance, Effort and Frustration. Each
subscale has a slider for selecting a value. Once all the sliders have been moved the

“Save All” becomes visible.

While the mouse is the primary way to respond to the WRS, the user may elect to use the
arrow keys. The form opens with the focus on the first questions (i.e. Mental Demand).
The right and left arrow keys are used to move the cursor. The up and down arrow keys
move between the questions. Selecting the down arrow key from the last question (i.e.
Frustration) moves the user to the “Save All” button, provided each of the sliders has
been moved.
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H.1 WRS Event to Launch the Questionnaire

<!— WERS guestionnaire ——2>

<event startTime="0:00:05"™
(:)____gwrs}START{fwrs} k\\\\<:)
< fevent>

<!— RESMAN fail pump 1 -——>
<event startTime="0:00:10">
<resmanl
<fail>Pl</fail>
</ resman
</event>
<!— WERS gue=stionnaire ——2>

<event startTime="0:00:20"
<:)____*¢WIS}START{fwr5} }k\\\f:)
< fevent>

Sample events file entries that launch the Workload Rating Scale (WRS) questionnaire. The entry
stops the elapsed timer and displays the WRS questionnaire.

Item # Action Description
@ <wrs> is the element key name Elapsed timer is stopped and questionnaire displayed at a time of
0:00:05
@ <wrs> is the element key name Elapsed timer is stopped and questionnaire displayed again at a
time of 0:00:20
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H.2 WRS Initial Display State

W rmgsae =
Mental Demand Low D High
Physical Demand , D High
Temporal Demand , D High
Performance Good D Poor
Effort Low D e
Frustration Low D e

[ Resef Ratings I You Must Score Each Workload Category
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H.3 WRS Completed Display State (Example)

W Workload Rating Scale B3
Mental Demand  , 1 High
Physical Demand , D High
Temporal Demand Low . D High
Performance Good D Poor
Effort low . 1 High
Frustration Tow . 1 High

Reset Raiings
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H.4 Output File Entries for WRS Events

File: MATB yyyy mmddhhmm.txt entries

# TIME EVENT ACTICON REMARKS
R R —————————————
00:00:00.0 Device Initialization: - Joystick Connected -
00:00:00.5 1 Ewent Processed: Control .—®

00:00:01.0 2 Ewent Processed: Scheduling — BESMAN Actiwve
00:00:05.0 3 Ewent Proceszsed: Workload Rating Scale

00:00:20.0 4 Ewent Processed: Workload Rating Scale

00:00:30.0 Recording Interval Triggered: EResource Management

00:00:34.4 Subject Response: Resource Management — Pump CMNE

00:00:35.3 Subject Response: Resource Management - Pump TWC

00:00:36.1 Subject Response: Resource Management — Pump THREE
00:00:36.8 Subject Response: Resource Management — Pump FOUR
00:00:38.2 Subject Response: Resource Management - Pump FIVE

00:00:39.2 Subject Response: Resource Manage - Pump 5IX

00:01:00.0 5 Ewent FProcessed: Control .—“@

Item # Event Action Description
@ 1 Control Starts Run
@ 3/4 Event Processed: Workload Rating Scale Launches the WRS questionnaire
@ 5 Control Ends Run
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File: WRS yyyy mmddhhmm.txt entries

i
#-TIME-NOW -TIME-

-MEML- -PHY%- -TEMP- -PERF- -EFFT- -FRU5- -MEAN- -REMARKS-
B
00:00:05.0 00:19.2 80 70 61 25 41 36 52.17
00:00:20.0 00:11.4 65 75 65 70 32 40 57.83
Item # Action Description
Elapsed Time For the first instance the workload rating event was processed 14

seconds into the run.

Session Time

For the same instance the subject spent a little more than 23
seconds to complete the questionnaire.

©

@

@ MENL The mental demand score

@ PHYS The physical demand score

@ TEMP The temporal demand score

@ PERF Own performance score

@ EFFT Effort score

FRUS Frustration score

@ MEAN The sum of the six scores divided by six.
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I Recording Interval Output File Entries

At regular time intervals determined during configuration, MATB-II records output
relating to processed events and subject responses. The entries are made for the
RESMAN and TRACK task in their output files (i.e. TRCK yyyy mmddhhmm.txt and
RMAN_yyyy-mmddhhmm.txt). In addition, an entry is made to

MATB_yyyy mmddhhmm.txt whenever one of these is triggered.

Note: See the “Recording Interval” subsection in the “MATB Configuration File” section
for information on how to set these values.
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.1 Output File Entries for Joystick Device

The Tracking (TRACK) task requires a Universal Serial Bus (USB) joystick be attached
to the computer. One of the MATB-II initialization steps is to poll the attached devices
for the presence of a joystick. The first entry in every MATB yyyy mmddhhmm.txt is
joystick status.

Note: As the TRACK task is not required for a valid run, the user may elect to continue
without the use of a joystick.

File: MATB yyyy mmddhhmm.txt entries

$# TIME EVENT ACTION REMALRES
S —
00:00:00.0 Device Initialization: ®/' - Joystick Connected -
Item # Action Description

@ Device Initialization A USB joystick was found when the attached devices were polled.

@ Device Initialization No USB joystick was found when the attached devices were

polled.

# TIME EVENT ACTION REMARKS

# ____________________________________________________________________________________
00:00:00.0 Device Initialization: - HO Joystick Connected -
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.2 Output File Entries for TRACK Task Interval Recordings

File: MATB_yyyy _mmddhhmm.txt entries

00:00:24.0 ording Interval Triggered: Tracking
00:00:34.0 >—@urding Interval Triggered: Tracking
00:00:35.5 ject Response: Resource Management — Pump TWO
0D:00:38.0 Subject Response: Resource Management — Pump THREE
00:00:39.1 Subject Response: Resource Management - Pump SEVEN
00:00:40.0 Recording Interval Triggered: Resource Management
00:00:42.0 7 Ewent Processed: Resource Management - Pump EIGHT Failed
00:00:44.1 Recording Interwval Triggered: Tracking
00:00:51.0 8 Ewvent Processed: Communications - NAY ONE CTHER Ship
00:00:54.0 Recording Interwval Triggered: Tracking
00:00:56.0 S Ewent Processed: Scheduling - TRACK in Auto Mode
00:00:56.1 Subject Response: Resource Management — Pump THREE
00:01:00.0 Recording Interval Triggered: Resource Management
00:01:02.0 10 Ewent Processed: Resource Management - Pump FOUR Fixed
00:01:04.0 11 Ewent Processed: Scheduling — TRACK in Manual Mode
00:01:14.0 REecording Interval Triggered: Tracking
ltem # Action Description
@ Recording Interval Triggered: Tracking Second trigger for the first manual mode session of this run
@ Recording Interval Triggered: Tracking First trigger for the second manual mode session of this run. Note
that on the initial trigger the target update and joystick response
rates are recorded in the remarks column.
@ Recording Interval: 15 seconds Since this is a configurable item, the run value is recorded in the
header of the TRACK task output file.

File: TRCK yyyy mmddhhmm.txt entries, shown in a figure that has been split in two parts.

# Recording Interval is 15 seconds o—@
3

# THIS INTERVAL SESSION AGGREGATE

#~ELAPSED TIME -S5ES5ION TIME -NUM -5UM OF SQUARES -RMSD-C —NUM -5UM OF SQUARES -RMS5SD-C
00:00:23. 00:15 4] 21,994,041 282,292 276 21,994,041 282,292
00:00:38.1 00:3 4] 24,840,000 300. 000 3532 46,834,041 291, 280
00:01:25.0 00:15 76 155,876 23.765 276 155,876 23.765
00:01:40.1 00:30 276 119,436 20. 802 552 275,312 220393

RUN AGGREGATE

—MUM -5UM OF SQUARES -RM5D-C, -Remarks
276 21,994,041 282.292 Begin: TU: HIGH, JR: MEDIUM
552 46,834,041 291. 280
898 53,289,017 243. 604 Begin: TU: MEDIUM, JR: HIGH
1174 53,409,353 213.292
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.3 Output File Entries for RESMAN Task Interval Recordings

File: MATB_yyyy _mmddhhmm.txt entries

# Events Filename: MATE EVENTS-Zmin-RecordingInterval.xml
# %% NHOTE: Some entries deleted from original file ===

# TIME EVENT ACTION REMARES
€
Q0:00:00.0 Device Imitialization: — Jovstick Connected
00:00:03.4 Subject Response: Resource Management — Pump CME
0Q0:00:07.8 Subject Response: Resource Management — Pump S5IX
00:00:20.0 ’—®1ecarding Interval Triggered: Resource Management
00:00:39.1 Subject Response: Resource Management — Pumpy SEVEN
00:00:40.0 Recording Interval Triggered: Resource Management
00:00:54.0 Recording Interval Triggered: Tracking
00:00:56.0 9 Ewvent Processed: Scheduling — TRACEK in Auto HMode
00:00:56.1 Subject Response: Resource Management — Pump THREE
00:01:00.0 Becording Interval Triggered: Resource Management
00:01:14.0 REecording Interval Triggered: Tracking
00:01:15.1 Subject Response: Resource Management — Pump SEVEN
00:01:20.0 Becording Interwval Triggered: Resource Management
00:01:34.1 Recording Interwval Triggered: Tracking
00:01:34.6 Subject Response: Resource Management — Pump THREE
00:01:40.0 Recording Interval Triggered: Resource Management
00:01:46.0 Subject Response: Resource Management — Pump TWOC
00:02:00.1 Becording Interval Triggered: Resource Management
00:02:00.5 1l Ewent Processed: Control

Item # Action Description

Recording Interval: 20 seconds

Recording starts at 20 seconds into the run and continues at 20
second intervals thereafter.

Since this is a configurable item, the run value is recorded in the
header of the RESMAN task output file.

@

Management

Recording Interval Triggered: Resource

The Action is recorded in MATB_yyyy mmddhhmm.txt, with the
tank volumes and differentials in RMAN_yyyy mmddhhmm.txt.

File: RMAN_yyyy mmddhhmm.txt entries

# Recording Interval i= 20 seconds
¥ =** NOTE:

#-ELAPSED TIME —-PUMP # —-PUMP ACTICN
00:00:03.4 1 Om
00:00:07.8 [ Cm
0D:00:20.0
0D:00:39.1 7 Om
00:00:40.0
0D:00:56.1 3 Om
00:01:00.0
00:01:15.1 7 off
00:01:20.0
00:01:34.6 3 Om
00:01:40.0
00:01:46.0 2 off

Somse header and subject responses deleted from original f£file

bt

—TANE UPDATE —TANE A —-TAaNEK B -TANEK C -TANE D
N 24861 248l 1000 1000
N 2491 2455 a58 8974
v 2611 2575 922 938
N 2771 2582 862 891
v 2771 2582 2862 891
N 2652 2480 811 1061
v 2631 2501 802 1052
o 2519 2613 T54 1004
v 2519 2el3 T42 992
o 2519 2496 a97 1064
¥ 2505 2510 682 1049
N 2528 2517 66l 1028
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.4 Lost Focus and Run Paused Output File Entries

MATB-II records an entry whenever the run elapsed timer is stopped. There are two
actions which cause the run elapsed timer to stop. One of the actions occurs when the
user selects another application (e.g. a document or desktop shortcut, etc) and the other,
when the user pauses the run with either the Menu -> Pause item or Ctrl-P key pair. The
user can pause/resume MATB-II only when the AUTO SELECT_MODE configuration
key is “false”. The entries are made once the run elapsed timer is restarted.

Note: For best performance, MATB-II should be the only application open during a data
collection run, and the AUTO_SELECT MODE configuration key is intended to be set
to “true”. During scenario development and subject training, it may be advantageous to
have the User’s Guide or other documents opened and minimized and / or

AUTO SELECT MODE configuration key set to “false”.

ltem # Action Description

Information: MATB Lost The Focus The time the focus was lost is recorded in the remarks column. In

@ this instance it was for 7.4 seconds

Information: MATB Was Paused By The The time the run was paused is recorded in the remarks column. In
User this instance it was for 12.3 seconds

File: MATB_yyyy mmddhhmm.txt entries

# Events Filename: MATE EVENTS-Zmin-UG.xml

#

# TIME EVENT ACTICH REMARES

S R R I  H R EEEEEE————————
00:00:00.0 Device Initialization: Joystick Connected -
00:00:00.5 1 Ewvent Processed: Control

00:00:02.7 — Information: MATE Lost The Focus For 00:07.4 [min:sec.tenths]
Q00:00:07.0 2 Event Processed: Scheduling - RESMAN and S5YSMON Active
Q00:00:08.0 3 Event Processed: Scheduling — TRACK in Manual Mode
00:00:09.0 4 Event Processed: Eesource Management — Pump CHE Failed
00:00:10.5 5 Event Processed: Scheduling - COMM Session Started
00:00:11.0 & Event Processzed: System Monitoring — GREEN Light

00:00:12.9 - Information: MATE Was Paused By The User ForY - 00:12.3 [min:=sec.tenths]
00:00:13.0 Recording Interval Triggered: Tracking
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J Error and Warning Messages

MATB-II performs a number of checks and provides messages to the user when
appropriate. They are intended as an aide during scenario development. “Warning”
messages allow the run to continue, but MATB-II will shut down after an “Error”
message is displayed. Neither “Error” nor “Warning” are appropriate during data
collection runs.

MATB-II initialization requires a configuration file. The default filename is
MATB_CONFIG.xml. If the file is not found in the XML subfolder, a message is shown
and MATB will shut down.

While a joystick must be installed to use the TRACK task, MATB may be used with only
a subset of the available tasks. If a joystick is not found a message is displayed.

On startup, MATB reads the events file and creates a sequenced list. MATB allows
multiple events to occur at the same time, but will reject an event with a time stamp
earlier than the last one processed. If one is detected a message is displayed to the user.

The COMM and TRACK tasks are scheduled in “start” and “stop” sessions, which are
visible on the Scheduling section of the display. “Start-Stop” event pairs are required to
bracket each session. If one of these is missing a message is displayed and the desired
session is not visible on the SCHEDULING display area.

The MATB installation media includes eight sets of 80 different audio files for use with
the COMM task. These sets are in subfolders of the Audio directory named

FEMALE VOICE SET 1, FEMALE VOICE SET 2, MALE VOICE_ SET 1,
MALE VOICE SET 2, MIXED SET 1, MIXED SET 2, MIXED SET 3, and
MIXED SET 4. The first four folders contain the sound recordings of one individual and
the other four are a mix of each of these sets. The MATB setup application
(SetupMATBII msi) installs the SET 1 files in the “\MATB\Audio” subfolder. These
files are the utterances corresponding to the COMM events. If the sound recording
corresponding to the COMM event is not found in the “\Audio” subfolder a message is
displayed and the processed event ignored. The MATB run will continue.
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J.1 Error Message — Configuration File Not Found

—,

(@) Attempting To Open The Configuration File

Unable to locate \XML\MATE_CONFIG.xml.
This File Is Required To Set the Modes and Other Parameters.

MATE I will close when the countdown timer expires.

If the configuration file is not found, MATB-II will shut down after a countdown timer expires. Make
sure that MATB_CONFIG.xml is located in the XML subfolder. NOTE: Check that the file was not
inadvertently saved without a file extension or with a “.txt” file extension instead of “.xml”.

Note: Whenever MATB-II detects an error during initialization which prohibits normal operation, a
timed message is displayed and MATB-II shuts down after the countdown timer expires. The error
must be corrected to proceed past this point.
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J.2 Error Message — Event Start Time Sequence Error

@ Events File Time Sequence Error!

There is at least one event start time in <MATB_EVENTS-2min-
EventTimeSequenceError.xml> that fails the timing sequence criteria. This
event start time is prior to the start time of the event it follows.

After an event with the start time of 0:00:15, there is an event with a start
time of 0:00:08, which is not allowed.

Please correct the time sequence error in <MATB_EVENTS-2min-
EventTimeSequenceError. xml> before you try to use this events file again.

When the start time of an event is earlier than the start time of the event which precedes it, further

checking stops and this message box is displayed. There may be additional time sequence issues, so
when the correction is made all the start times should be checked.

Note: Whenever MATB-II detects an error during initialization which prohibits normal operation, a

timed message is displayed box and then MATB-II shuts down after the countdown timer expires.
The error must be corrected to proceed past this point.
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J.3 Error Message — Scheduling Pairs Errors

—,

(@J TRACK Session Scheduling Error!

MATE II requires that all Scheduling sessions have paired <sched> events. For
every COMM-START event there must be a COMM-STOP event, and for every
TRACK-MANUAL event there must be a TRACK-AUTO event.

There is an odd number of Scheduling session TRACK events in MATE_EVENTS-
1min-No-TRACK-AUTO.xml.

Please correct before you select this file again.

MATE II will close when the countdown timer expires.

In order to be shown on the Scheduling “Look Ahead” window, COMM and TRACK sessions must
be included in an events file. Both the COMM and TRACK sessions have “start” event, for which
there must be and “stop” event.

Note: Whenever MATB-II detects an error during initialization which prohibits normal operation, a
timed message is displayed box and then MATB-II shuts down after the countdown timer expires.
The error must be corrected to proceed past this point.

Appendix Page 107



J.4 Error Message — Maximum Run Length Exceeded

—,

(@J Events File Maximum Run Length Error!

—

The run length in <MATB_EVENTS-Shr.xml> is 5:00:00. This exceeds the MATB
II's maximum run time of 2:00:00.

Please correct before you try to use this events file again.

MATE I will close when the countdown timer expires.

The maximum MATB-II run length is two hours. In this example, the time was entered

as 5 hours. While the intent may have been to create a 5 or 50 minute run, MATB-II does
not allows runs longer than two hours.

Note: Whenever MATB-II detects an error during initialization which prohibits normal
operation, a timed message is displayed and then MATB-II shuts down after the
countdown timer expires. The error must be corrected to proceed past this point.
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J.5 Error Message — Required Control Event Missing

—,

(@J Either the START or STOP Control Event is Missing!

MATE II requires START and END control events to initialize boundaries.At least
one of these is missing in <MATB_EVENTS-1min-No-Start.xml>

Please correct before restarting MATBE 1L

MATE I will close when the countdown timer expires.

The first event MATB-II looks for is a control “START” event and the last must be a
control “END” event. These set the boundaries between which MATB will check for
events to process.

Note: Whenever MATB-II detects an error during initialization which prohibits
normal operation, a timed message is displayed and then MATB-II shuts down after
the countdown timer expires. The error must be corrected to proceed past this point.
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J.6 Warning Message — No Joystick Found

or CAMCEL to close MATE

m

i Mo JOYSTICK was found. The TRACKING task requires a joystick.

Select QK for MATE to continue without the TRACEIMG task,

OK

Cancel

When the user selects “OK”, MATB will continue, because there is no requirement that every task be
included in a run. Selecting “Cancel” closes MATB. If the TRACK task is desired, ensure the joystick

is properly connected.

File Help
SYSTEM MONITORING TRACKING

F

|
]

:
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=3 EoH

SCHEDULING

C min

Elapsed Time

PUMP STATUS

A — B FLOW RATES
7>
1 :
© NAV1 112 500 2
(<o ] > [
ERCe 112 500 L1 e s [

MATB will continue without the tracking task grid or text box visible.
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J.7 Warning Message — COMM Audio File Not Found

MATE I was unable to play OTHER_COM1_125-550.wav because it was
¢+ not found in the "Audio’ folder.

This COMM event was NOT processed, nor will other instances with the
same filename.

MATE I will continue the run, but recommend you exit MATB Il now
and resolve the issue, which may be a missing Waveform Audio File or
an incorrectly formated event.

——

MATB-II will continue once the “OK” is selected. Valid COMM events will be processed, but both
the contents of the Audio subfolder and the entries in the events file should be inspected before the

file is used again.
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J.8 Information Message — Timestamp Already Used

. 1 A Set of MATE Output Files Using the 2011_01171144 Tirmestamp
' Already Exists.

These Files Were Renamed Before the Mew Set Was Created

oK

In addition to the information messages initiated from the menu, MATB displays a message when a
set of output files with the same timestamp already exist. This state occurs if MATB is restarted
within the same minute as the previous instance. While this is not a common occurrence, it may
happen when MATB closes automatically due to an issue with the selected events file (see the error
message examples above) and the user immediately restarts the application, perhaps using a different
events file.

The previously existing files are renamed with a “-1”” appended to the filename and the run continues
once the “OK” is selected. The MATB master file is shown in the examples below, but the same
process applies to all the output data files.

File: MATB 2011 _01171144-1.txt

& MATB_2011_01171144-1 kst |-ﬁ MATE_2071_01171144-2. kst I-ﬁ MATE_2011_01171144 st

# 01-17-2011 dileciciealil MATE 2011 01171144.txt

#

# Events Filename: MATB _EVENTY 2 ).xml

#

# TIME EVENT ACTICH REMARKES
e
00:00:00.0 Device Initialization: - Joystick Connected -
Item # Action Description

Timestamp The timestamp used for all three files is 2011_01171144

1.txt when the second set is created.

File creation time for the second file (see Time of 11:44:20. This file renamed to MATB_2011_01171144-
next page) 2.txt when the third set is created.

@ File creation time for the initial file Time of 11:44:11. This file renamed to MATB_2011_01171144-

File creation time for the second file (see Time of 11:44:43. Filename is MATB_2011_01171144.txt
next page)
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File: MATB 2011 01171144-2.txt

| MATE_2011_01171144-10t | & MATB_2011_0T17114420¢ | & MATB_2011_D1171144.bat

# 01-17-2011 11:44:20 MATE 2011 01171144.t=C

F

4 Events Filename: HA’I‘;_]E!\VEN'E@.W \@

#

# TIME EVENT ACTICHN REMARES
R N ———————
00:00:00.0 Device Initialization:

— Joystick Connected -

File: MATB 2011 01171144.txt

(& MATB_2011_01171144-1 tat | © MATE_2011_01171144-21st | & MATB_2011_0117114414 |

# 01-17-2011 11:44:43 MATE 2011 01171144.t=xt

#

# Events Filename: HAT:r:.xml ‘\®

T

$# TIME EVENT ACTICN REMARKES
R e A  E———————
00:00:00.0 Device Initialization:

- Joystick Connected -
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K MATB-II Microsoft Compiled HTML Help

E’
=

S0 [ W & o

Hide Locate Back Forward — Stop Refresh  Home Print Options
— Collapse All M Code: All
Contert:
- s |Iﬂdex I e I MATE-II Project Code Documentation
= @ MATE_Il Namespace - .
@ BackgroundWorker Class —~ COMM_Task.activeEvent Structure
@ COMM_Task Class COMM Task Class Members See Also Send Feedback
@ COMM_Task activeEvent Structure
@ COMM_Task autoAction Structurs = LINIS IS prenminary aoCumentatoen and IS SUDJect Lo cnange. | .
[E] COMM_Task autoMede State Enumeration Namespace: MATE 11
@ COMM_Task radioStack Structure Assembly: MATE-II (in MATE-Il.exe) Version: 1.1.20.0 (1.1.20.0)
@ COMM_Task ScenarioMessage Structure il
@ COMM_Task VSBvalues Structure = Syntax
@ conMATE Class
[£] conMATE actionMame Enumeration Visual Basic

[£] conMATE compassPaint Enumeration
@ conMATE.EventState Data Structure

Private Structure activeEvent

[E] conMATE faceColoring Enumeration
a conMATB joystick Response Enumeration . -
Vi 1B u
a conMATE light Type Enumeration isualiiaswci{Usage)
% conMATE mbxButtons Enumeration Dim instance As COMM Task.actiwveEvent
] conMATE mbxlcon Enumeration A
[E] conMATE outputFilenamePrefix Enumeration 1
[E] conMATE radioStack Enumeration
] conMATE recordinglrterval Enumeration - See Also
=] conMATE scaleDirection Enumerstion i
] conMATE scaleNumber Enumeration COMM Task.activeEvent Members
[£] conMATE system Type Enumeration MATE II Namespace
% conMATE target Ship Enumeration
a conMATB target Update Enumeration
@ conMATE . TaskSchedule Structure Robb Myer, NASA Langley Research Center
@ conMATE velocityFactor Enumeration = Send comments on this topic to nnmyer@nasa.gov
[Z7 slanesdTima Enomarstinn
< 1 | 3 Copyright € MASA Langley Research Center 2008-2011

MATB_Documentation.chm is Microsoft Compiled HTML Help File created with
Sandcastle IntelliSense. It provides the user information about the syntax, methods,
properties and remarks of the source code. MATB_Documentation.chm is located in
the “\Help” subfolder. In testing mode it may also be launched by selecting the “?” from
the title bar.
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L User Guide for Creating Events Files

Through the generation of events, the researcher creates the experimental scenarios to which the
subjects are going to respond to during a MATB-II session. Events are managed through entries in
an Extensible Markup Language (XML) file. The purpose of this guide is to assist the experimenter
to create these XML files. The MATB description, installation procedures, subject and experimenter
interfaces, and audio file creation are covered in other sections of this document.

The naming convention for the events files is MATB EVENTS-xxxx .xml, where “xxxx” is user
defined. The name of the default events file is MATB_EVENTS.xml. The experimenter may either
use the default name or add a dash (i.e. MATB_EVENTS-) and append an identifying string as a
suffix. The experimenter can choose any suffix he/she desires, as long as this suffix doesn’t contain
any character usually reserved for the Operating System of the computer, such as “\”. It is a good
practice to select names that are meaningful to the experimenter to facilitate future retrieval; for
example MATB_EVENTS-20min.xml is the events file for a run that lasts 20 minutes.

There are six different types of MATB events: four that correspond to the tasks the subject responds
to (COMM, RESMAN, TRACK and SYSMON), WRS which asks for subject for feedback, and
SCHED which provides visual cues to the current and look-ahead state of the COMM and TRACK
tasks. Once started, the RESMAN and SYSMON tasks are always active unless explicitly stopped.
In addition to the file entries that manage the events, there are additional entries that control the
START and END of the run.

This guide consists of a number of tools to assist the experimenter in creating events files. The first
is a series of worksheets to document the general information and a sequential listing of the events.
Once a listing is created, the creator opens the appropriate templates in a text editor and can copy
and paste the required entries into the events file. Any simple text editor (e.g. Notepad) will work,
although it is best to use one that recognizes and highlights XML syntax. For this reason, the
freeware Crimson Editor 3.70 is provided on the MATB distribution. Additionally a copy of
Microsoft freeware XML Notepad 2007 is also provided on the MATB distribution. Those
applications are useful for checking both the sequence and format of the events file when finally
saved in the editor. While MATB performs some simple checks when it reads in the events file, only
the creator knows the experiment objective. Refer to the Appendix for screen captures of Crimson
Editor and XML Notepad 2007. Note that XML Notepad 2007requires .NET Framework 2.0 to be
installed on the computer. If you intend to create events files on a different computer, install “.NET
Framework 2.0 before you install XML Notepad 2007. A current version of the NET Framework
can be downloaded from http://msdn.microsoft.com.
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L.1 Using Worksheets and Templates

A number of XML templates (MATB_EVENTS-template-xxx.xml) are provided with samples of the
format used to control the events. They are provided so that the experimenter may copy the
appropriate entries, paste them into their working file and then edit as needed. The creator should
initially “save as” the MATB _EVENTS-template-all xml file renamed as appropriate before making
changes to the file. This is easily done by opening up all the templates of interest in Crimson Editor,
although the effect is possible by copying the entries from one or more of the appendices in this
document.

A worksheet is provided to assist the experimenter document at a high level the tasks desired to
evaluate, their number of occurrences, and the duration of each run. A cross-reference between tasks
and the applicable template is listed at the end of this appendix. Usually a run will include all of the
tasks, but this is not required.

The worksheet is provided for listing and sequencing by start time all the events to be included in the
events file. Sample entries for this worksheet are listed by task in the Appendix.

As previously noted, you can copy and paste directly from these appendices, although the
recommended procedure is to open all the templates in Crimson Editor or the text editor of choice
and then copy the desired entries and paste them in to the events file being created. Be sure to edit
the entries as appropriate.

The Appendix also lists the names of the prerecorded audio files contained on the distribution media.

Audio files must reside in the MATB\Audio subfolder for MATB to play them. Refer to the
Appendix for the COMM task events file format.
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L.2 Creating an Events File Step By Step
1) Print out a copy of the worksheet to document the sequence of the run.

2) Note which tasks will be used and the number of instances of each. Record the total duration of
the run, as this is the first item you enter in the events file.

3) Open MATB_EVENTS-template-start.xml in the text editor (Crimson Editor or one of choice)
and save with the appropriate name using the format MATB EVENTS-xxxx.xml where the “xxxx”
is an identifier assigned by the creator. This identifier should be unique for each events file, as it
avoids duplication and can provide a special meaning to the creator. Refer to the Appendix for a
screen capture of Crimson Editor with open events files and templates.

Using the completed event worksheet as a guide, copy each entry from the appropriate template file,
paste in sequence in the new events file and edit the start time and tag values as needed.

Verify that the file is well-formed by opening it with XML Editor in Internet Explorer and view with
Microsoft XML Notepad 2007 (XNO7). When using XN0O7 you must expand the structure to see the
child elements and their values. This is done from the menu bar by selecting View > Expand All.
Refer to the Appendix for a screen capture of XNO7 with the child elements expanded.

Copy the file to the MATB\XML subfolder, and test by running MATB-I1.exe.

Note: In order to select events file with other than the default name of MATB EVENTS.xml, the
value of the <SELECT EVENTSFILE MODE> child element value must be “true” in the
MATB_CONFIG.xml file. All the MATB EVENTS-template-xxxx.xml files included with the
distribution are valid files and may be used by MATB.
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L.3 Experiment Worksheet

Experiment Name:

Objective:

Estimated time for each run:

Number of runs per subject:

Tasks included in this runand | COMM: Y N # COMM:

the desired number of each WRS: Y N # WRS:

type of event. RESMAN | Y N # RESMAN:
SCHED: Y N # SCHED:
SYSMON: |Y N # SYSMON:
TRACK: Y N # TRACK:

Use the Event Worksheet to sequence the list of events

All runs begin with MATB EVENTS-template-start.xml saved with a unique name.

The SCHED task is always included; refer to MATB EVENTS-template-sched.xml for sample
entries.

If COMM task is included, refer to MATB EVENTS-template-comm.xml for sample entries.

If WRS task is included, refer to MATB EVENTS-template-start.xml for a sample entry, Appendix
L.10

If RESMAN task is included, refer to MATB EVENTS-template-resman.xml for sample entries.

If SYSMON task is included, refer to MATB EVENTS-template-sysmon.xml for sample entries.

If TRACK task is included, refer to MATB EVENTS-template-track.xml for sample entries.
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L.4 Events Worksheet

Start Time

Type

Attribute

Value
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L.5

Sample Events Worksheet Entries for a COMM Event

Start Time Type Attribute Value
1 0:02:20 COMM <ship> OTHER
<radio> COM1
<freq>
2 0:08:40 COMM <ship> OTHER
<radio> NAV2
<freq>
3 0:16:15 COMM <ship> OWN
<radio> COM2
<freq>
4 0:32:25 COMM <ship> OWN
<radio> NAVI1
<freq>
COMM <ship>
<radio>
<freq>

Use the last entry above as a template to populate the Event Worksheet and the others as samples.
The MATB_AudioScriptsWithFilenames section provides guides and protocol to create additional
audio scripts, the audio file naming convention and format to play these audio files in MATB-Il. Refer
to the MATB_AudioScriptsWithFilenames in Appendix Q.

L.6 Sample Events Worksheet Entries for a Workload Rating Scale
(WRS) Event

Start Time Type Attribute Value
1 0:04:15 WRS <wrs> START
2 0:12:20 WRS <wrs> START

At least one WRS event will be included in each run. An example for a WRS entry is shown in
MATB EVENTS-template-start.xml, Appendix L.10
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L.7 Sample Events Worksheet Entries for a RESMAN Event

id Start Time Type Attribute Value
1 0:00:20 RESMAN <fail> Pl
2 0:02:17 RESMAN <fix> P6

In the first example “pump one” is failed, and in the second “pump six” is fixed. While the pump is
failed, it is not available to the subject. When it is fixed, it is available, but in the off state. Each of the

eight pumps is controlled in the same manner.

The format for several entries is in MATB EVENTS-template-resman.xml, Appendix L.12
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L.8 Sample Events Worksheet Entries for a SCHED Event

id Start Time Type Attribute Value
1 0:01:00 SCHED <task> COMM
<action> START
<update> NULL
<response> NULL
2 0:06:30 SCHED <task> COMM
<action> STOP
<update> NULL
<response> NULL
3 0:02:15 SCHED <task> TRACK
<action> AUTO
<update> NULL
<response> NULL
4 0:05:45 SCHED <task> TRACK
<action> MANUAL
<update> MEDIUM
<response> LOW
5 0:00:05 SCHED <task> RESMAN
<action> START
<update> NULL
<response> NULL
6 0:00:10 SCHED <task> RESSYS
<action> START
<update> NULL
<response> NULL
7 0:00:15 SCHED <task> SYSMON
<action> START
<update> NULL
<response> NULL

The SCHED task visually shows the current state and a “look-ahead” for the COMM and TRACK task.
While specific COMM audio files are activated by COMM entries, each TRACK session is started and
stopped with SCHED. Normally, the RESMAN or SYSMON tasks (or RESSYS for both) are started and
are active for the duration of the run.

The format for these entries is in MATB _EVENTS-template-sched.xml
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L.9 Sample Events Worksheet Entries for a SYSMON Event

# Start Time Type Attribute Value
1 0:01:00 SYSMON <monitoringLightType> GREEN
2 0:01:30 SYSMON <monitoringLightType> RED
3 0:02:00 SYSMON <monitoringScaleNumber> ONE
<monitoringScaleDirection> UP

4 0:02:00 SYSMON <monitoringScaleNumber> ONE
<monitoringScaleDirection> DOWN

5 0:02:00 SYSMON <monitoringScaleNumber> TWO
<monitoringScaleDirection> UP

6 0:02:00 SYSMON <monitoringScaleNumber> TWO
<monitoringScaleDirection> DOWN

7 0:02:00 SYSMON <monitoringScaleNumber> THREE
<monitoringScaleDirection> UP

8 0:02:00 SYSMON <monitoringScaleNumber> THREE
<monitoringScaleDirection> DOWN

9 0:02:00 SYSMON <monitoringScaleNumber> FOUR
<monitoringScaleDirection> UP

10 0:02:00 SYSMON <monitoringScaleNumber> FOUR
<monitoringScaleDirection> DOWN

The SYSMON task changes the state of lights and scales.

The format for these entries is in MATB EVENTS-template-sysmon.xml
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L.10 MATB_EVENTS-template-start.xml

?xml version="1.0" encoding="UTF-8" 7>

<!-- Multi-Attribute Task Battery Events -->

<!-- Start Template File -->

<!-- Created on 03-02-2009 -->

<!-- Contains the template to save as the initial file -->

<!-- and then copy / paste /edit entries from other template files -->

<!-- Since most runs will have at least one WRS event, it's template is included -->

<MATB-EVENTS>

<!-- Start MATB Timer -->

<event startTime="0:00:00">
<control>START</control>

</event>

<!-- Workload Rating -->

<event startTime="0:01:00">
<wrs>START</wrs>

</event>

<!-- Stop MATB Timer and end experiment -->

<event startTime="0:02:00">
<control>END</control>

</event>

</MATB-EVENTS>

Appendix Page 124




L.11 MATB_EVENTS-template-comm.xml

<?xml version="1.0" encoding="UTF-8" 7>
<!-- Multi-Attribute Task Battery Events -->
<!-- COMM Task Template File -->
<!-- Created on 03-02-2009 -->
<!-- Contains the templates to copy / paste /edit for the COMM task -->
<!-- Includes the START / STOP control tags and COMM entries for the SCHED task -->
<!-- The startTime= attribute and freq tag values will have to be edited -->
<1--112.500 and 126.500 are the mid-frequencies for the NAV and COM radios -->
<MATB-EVENTS>
<!-- Start MATB Timer -->
<event startTime="0:00:00">
<control>START</control>
</event>
<!-- Sched task: COMM START -->
<event startTime="0:00:05">
<sched>
<task>COMM</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<!-- To play the OTHER_COM1 126-500.wav -->
<event startTime="0:00:30">
<comm>
<ship>OTHER</ship>
<radio>COMI1</radio>
<freq>126.500</freq>
</comm>
</event>
<!-- To play the OTHER_COM2 126-500.wav -->
<event startTime="0:01:00">
<comm>
<ship>OTHER</ship>
<radio>COM2</radio>
<freq>126.500</freq>
</comm>
</event>
<!-- To play the OTHER_NAV1 112-500.wav -->
<event startTime="0:01:30">
<comm>
<ship>OTHER</ship>
<radio>NAVI1</radio>
<freq>112.500</freq>
</comm>
</event>
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<!-- To play the OTHER_NAV2 112-500.wav -->
<event startTime="0:02:00">
<comm>
<ship>OTHER</ship>
<radio>NAV2</radio>
<freq>112.500</freq>
</comm>
</event>
<!-- To play the OWN _COM1 _126-500.wav -->
<event startTime="0:02:30">
<comm>
<ship>OWN</ship>
<radio>COMI1</radio>
<freq>126.500</freq>
</comm>
</event>
<!-- To play the OWN _COM2 126-500.wav -->
<event startTime="0:03:00">
<comm>
<ship>OWN</ship>
<radio>COM2</radio>
<freq>126.500</freq>
</comm>
</event>
<!-- To play the OWN_NAV1 112-500.wav -->
<event startTime="0:03:30">
<comm>
<ship>OWN</ship>
<radio>NAV1</radio>
<freq>112.500</freq>
</comm>
</event>
<!-- To play the OWN_NAV2 112-500.wav -->
<event startTime="0:04:00">
<comm>
<ship>OWN</ship>
<radio>NAV2</radio>
<freq>112.500</freq>
</comm>
</event>
<l-- Sched task: COMM STOP -->
<event startTime="0:04:30">
<sched>
<task>COMM</task>
<action>STOP</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>

<!-- Stop MATB Timer and end experiment -->

<event startTime="0:05:00">
<control>END</control>

</event>

</MATB-EVENTS>
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L.12 MATB_EVENTS-template-resman.xml

<?xml version="1.0" encoding="UTF-8" 7>
<!-- Multi-Attribute Task Battery Events -->
<!-- RESMAN Task Template File -->
<!-- Created on 03-03-2009 -->
<!-- Contains the templates for copy / paste /edit for the RESMAN task -->
<!-- Includes the START / STOP control tags and RESMAN entries for the SCHED task -->
<!-- The startTime= attribute and pump number tag values will have to be edited -->
<!-- If both RESMAN and SYSMON task are active a single SCHED event will activate both -->
<MATB-EVENTS>
<!-- Start MATB Timer -->
<event startTime="0:00:00">
<control>START</control>
</event>
<!-- Start both Resource Management and System Monitoring tasks -->
<event startTime="0:00:01">
<sched>
<task>RESSY S</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<!-- Start Resource Management task -->
<event startTime="0:00:02">
<sched>
<task>RESMAN</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<!-- Fail pump 1 -->
<event startTime="0:01:00">
<resman>
<fail>P1</fail>
</resman>
</event>
<!-- Fix pump 1 -->
<event startTime="0:01:30">
<resman~>
<fix>P1</fix>
</resman>
</event>
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<!-- Fail pump 2 -->
<event startTime="0:02:00">
<resman>
<fail>P2</fail>
</resman>
</event>
<!-- Fix pump 2 -->
<event startTime="0:02:30">
<resman>
<fix>P2</fix>
</resman>
</event>
<!-- Fail pump 3 -->
<event startTime="0:03:00">
<resman>
<fail>P3</fail>
</resman>
</event>
<!-- Fix pump 3 -->
<event startTime="0:03:30">
<resman>
<fix>P3</fix>
</resman>
</event>
<!-- Fail pump 4 -->
<event startTime="0:04:00">
<resman>
<fail>P4</fail>
</resman>
</event>
<!-- Fix pump 4 -->
<event startTime="0:04:30">
<resman>
<fix>P4</fix>
</resman>
</event>
<!-- Fail pump 5 -->
<event startTime="0:05:00">
<resman>
<fail>P5</fail>
</resman>
</event>
<l--Fix pump 5 -->
<event startTime="0:05:30">
<resman>
<fix>P5</fix>
</resman>
</event>
<!-- Fail pump 6 -->
<event startTime="0:06:00">
<resman>
<fail>P6</fail>
</resman>
</event>
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<!-- Fix pump 6 -->
<event startTime="0:06:30">
<resman>
<fix>P6</fix>
</resman>
</event>
<!-- Fail pump 7 -->
<event startTime="0:07:00">
<resman>
<fail>P7</fail>
</resman>
</event>
<!-- Fix pump 7 -->
<event startTime="0:07:30">
<resman>
<fix>P7</fix>
</resman>
</event>
<!-- Fail pump 8 -->
<event startTime="0:08:00">
<resman>
<fail>P8</fail>
</resman>
</event>
<!-- Fix pump 8 -->
<event startTime="0:08:30">
<resman>
<fix>P8</fix>
</resman>
</event>

<!-- Stop MATB Timer and end experiment -->

<event startTime="0:09:00">
<control>END</control>

</event>

</MATB-EVENTS>
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L.13 MATB_EVENTS-template-sched.xml

<?xml version="1.0" encoding="UTF-8" 7>
<!-- Multi-Attribute Task Battery Events -->
<!-- SCHED Template File -->
<!-- Created on 03-03-2009 -->
<!-- Contains the templates to copy / paste /edit SCHED entries -->
<!-- TRACK target update rate values: LOW, MEDIUM, HIGH -->
<!-- TRACK joystick response values: LOW, MEDIUM, HIGH -->
<MATB-EVENTS>
<event startTime="0:00:00">
<!-- Start MATB Timer -->
<control>START</control>
</event>
<event startTime="0:01:00">
<!-- Start Communications task -->
<sched>
<task>COMM</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<event startTime="0:03:00">
<!-- Stop Communications task -->
<sched >
<task>COMM</task>
<action>STOP</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<event startTime="0:03:11">
<!-- Start Resource Management task -->
<sched>
<task>RESMAN</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>

<event startTime="0:03:21">
<!-- Start Resource Management and System Monitoring tasks -->
<sched>
<task>RESSYS</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<event startTime="0:03:31">
<!-- Start System Monitoring task -->
<sched>
<task>SYSMON</task>
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<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<event startTime="0:04:05">
<!-- Start Tracking task: Edit update and response as required -->
<sched>
<task>TRACK</task>
<action>MANUAL</action>
<update>MEDIUM</update>
<response>MEDIUM</response>
</sched>
</event>
<event startTime="0:04:35">
<!-- Stop Tracking task -->
<sched >
<task>TRACK</task>
<action>AUTO</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<event startTime="0:05:00">
<!-- Stop MATB Timer and end experiment -->
<control>END</control>
</event>
</MATB-EVENTS>
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L.14 MATB_EVENTS-template-sysmon.xml

<?xml version="1.0" encoding="UTF-8" 7>
<!-- Multi-Attribute Task Battery Events -->
<!-- SYSMON Template File -->
<!-- Created on 03-03-2009 -->
<!-- Contains the templates to copy / paste /edit SYSMON entries -->
<!-- If both RESMAN and SYSMON task are active a single SCHED event will activate both -->
<MATB-EVENTS>
<event startTime="0:00:00">
<!-- Start MATB Timer -->
<control>START</control>
</event>
<event startTime="0:00:01">
<!-- Start Resource Management and System Monitoring tasks -->
<sched>
<task>RESSYS</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<event startTime="0:00:02">
<!-- Start System Monitoring task -->
<sched>
<task>SYSMON</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<event startTime="0:00:13">
<!-- Turn The GREEN light, Normally ON to OFF -->
<sysmon>
<monitoringLightType>GREEN</monitoringLightType>
</sysmon>
</event>
<event startTime="0:00:23">
<!-- Turn The RED light, Normally OFF to ON -->
<sysmon>
<monitoringLightType>RED</monitoringLightType>
</sysmon>
</event>
<event startTime="0:00:33">
<!-- Move SCALE ONE DOWN -->
<sysmon>
<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
</event>
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<event startTime="0:00:43">
<!-- Move SCALE ONE UP -->
<sysmon>
<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>
<event startTime="0:00:53">
<!-- Move SCALE TWO DOWN -->
<sysmon>
<monitoringScaleNumber>TWO</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
</event>
<event startTime="0:01:03">
<!-- Move SCALE TWO UP -->
<sysmon>
<monitoringScaleNumber>TWO</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>
<event startTime="0:01:13">
<!-- Move SCALE THREE DOWN -->
<sysmon>
<monitoringScaleNumber>THREE</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
</event>
<event startTime="0:01:23">
<!-- Move SCALE THREE UP -->
<sysmon>
<monitoringScaleNumber>THREE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>
<event startTime="0:01:33">
<!-- Move SCALE FOUR DOWN -->
<sysmon>
<monitoringScaleNumber>FOUR</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
</event>
<event startTime="0:01:43">
<!-- Move SCALE FOUR UP -->
<sysmon>
<monitoringScaleNumber>FOUR</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>
<event startTime="0:02:00">
<!-- Stop MATB Timer and end experiment -->
<control>END</control>
</event>
</MATB-EVENTS>
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L.15 MATB_EVENTS-template-track.xml

<?xml version="1.0" encoding="UTF-8" 7>
<!-- Multi-Attribute Task Battery Events -->
<!-- Start Template File -->
<!-- Created on 03-03-2009 -->
<!-- Contains the templates for copy / paste /edit TRACK entries -->
<!-- TRACK target update rate values: LOW, MEDIUM, HIGH -->
<!-- TRACK joystick response values: LOW, MEDIUM, HIGH -->
<!-- The TRACK task is controlled through SCHED entries -->
<MATB-EVENTS>
<event startTime="0:00:00">
<!-- Start MATB Timer -->
<control>START</control>
</event>
<event startTime="0:00:05">
<!-- Start Tracking task: Edit update and response as required -->
<sched>
<task>TRACK</task>
<action>MANUAL</action>
<update>MEDIUM</update>
<response>MEDIUM</response>
</sched>
</event>
<event startTime="0:01:55">
<!-- Stop Tracking task -->
<sched >
<task>TRACK</task>
<action>AUTO</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<event startTime="0:02:00">
<!-- Stop MATB Timer and end experiment -->
<control>END</control>
</event>
</MATB-EVENTS>
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M COMM Audio Filenames

# Audio Filename

1 OWN COMI1 124-575.wav
2 OWN COMI1 125-550.wav
3 OWN COMI1 126-525.wav
4 OWN COMI1 127-500.wav
5 OWN COMI1 128-475.wav
6 OWN COMI1 129-450.wav
7 OWN COMI1 128-575.wav
8 OWN COMI1 127-550.wav
9 OWN COMI1 126-450.wav
10 OWN COMI1 125-500.wav
11 OWN COM2 129-575.wav
12 OWN COM2 128-550.wav
13 OWN COM?2 127-525.wav
14 OWN COM2 126-475.wav
15 OWN COM2 125-500.wav
16 OWN COM2 124-450.wav
17 OWN COM?2 125-575.wav
18 OWN COM2 126-550.wav
19 OWN COM2 127-500.wav
20 OWN COM2 128-525.wav
21 OWN NAV1 110-650.wav
22 OWN NAVI1 111-600.wav
23 OWN NAV1 112-550.wav
24 OWN NAVI1 113-500.wav
25 OWN NAV1 114-450.wav
26 OWN NAV1 115-400.wav
27 OWN NAVI1 114-650.wav
28 OWN NAV1 113-600.wav
29 OWN NAVI1 112-450.wav
30 OWN NAV1 111-500.wav
31 OWN NAV2 115-650.wav
32 OWN NAV2 114-600.wav
33 OWN NAV2 113-550.wav
34 OWN NAV2 112-450.wav
35 OWN NAV2 111-400.wav
36 OWN NAV2 110-500.wav
37 OWN NAV2 111-650.wav
38 OWN NAV2 112-600.wav
39 OWN NAV2 113-500.wav
40 OWN NAV2 114-450.wav
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Audio Filename

41 | OTHER COMI 118-325.wav
42 | OTHER COMI 120-825.wav
43 | OTHER COMI 124-350.wav
44 | OTHER COMI 126-175.wav
45 | OTHER COMI 127-725.wav
46 | OTHER COMI 128-525.wav
47 | OTHER COMI1 130-875.wav
48 | OTHER COMI 132-950.wav
49 | OTHER COMI 134-175.wav
50 | OTHER COMI 135-225.wav
51 | OTHER COM2 118-275.wav
52 | OTHER COM2 120-775.wav
53 | OTHER COM2 124-500.wav
54 | OTHER COM2 126-025.wav
55 | OTHER COM2 127-675.wav
56 | OTHER COM2 128-475.wav
57 | OTHER COM2 130-725.wav
58 | OTHER COM2 132-800.wav
59 | OTHER COM2 134-025.wav
60 | OTHER COM2 135-175.wav
61 | OTHER NAVI 108-350.wav
62 | OTHER NAVI 109-250.wav
63 | OTHER NAVI 110-400.wav
64 | OTHER NAVI 111-950.wav
65 | OTHER NAVI 112-150.wav
66 | OTHER NAVI 113-000.wav
67 | OTHER NAVI 114-500.wav
68 | OTHER NAVI 115-750.wav
69 | OTHER NAVI 116-450.wav
70 | OTHER NAVI 117-650.wav
71 | OTHER NAV2 108-750.wav
72 | OTHER NAV2 109-650.wav
73 | OTHER NAV2 110-800.wav
74 | OTHER NAV2 111-350.wav
75 | OTHER NAV2 112-550.wav
76 | OTHER NAV2 113-400.wav
77 | OTHER NAV2 114-900.wav
78 | OTHER NAV2 115-050.wav
79 | OTHER NAV2 116-850.wav
80 | OTHER NAV2 117-950.wav
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N Crimson Editor Screen Capture of a MATB_EVENTS File

File Edit Search Wiew Document Project Tools Macros  Window  Help
DeLd @ & % B DR DEE W Y)S e B 74
& MATB_EVEMTS-all-20min. xmil ]zﬁ MATE_EVEMNTS-template-comm. sml ] @ MATB_EVENTS-template-rezman. «ml ] & MATE_EVENTS-template-sched.sml ] & MATE_ 1| *

8 <MATE-EVENTI>
Ll Stars. MITH Tifmer ——i

<event startTime="0:00:00":>
<montrol>3TART</controls _J
<fevent:
<!—— Btart Resource Management and System Monitoring tasks -—-»
<event startTime="0:00:01":>
<sched:
<taskrREZSYI</ tasks

<action>START</action>

<updaterNULL</update:

<response>NULL</responses>
</ sched:>

<l-— #1. IYSMON LIGHT -->
<!—— Start System Monitoring and Turn Normally ON to OFF —->
<event startTime="0:00:03":>
<syswon activity="2TLRT":>
<wonitoringLight Type>GREEN</monitoringLightTypes
</ zysmons

<l-— fiz. SYSMON SCALE --—>
<!—— Bystem Monitoring - Mowve SCALE CNE UP —-3>
<event startTime="0:00:23">
<SySmon>
<wonitoringScaleNurber>0ONE</monitoring3caleNunmbers
<wonitoringScalelirection>UP</monitoring3calelbirections>
</ sysmon:

<l-— #3. TRACK MANUAL -->

e < 1 —— Sched task: TRACK START —--=3%

<event startTime="0:00:35">

<sSched>
<task>TRACK</tasks>
<action>MANUAL</action>
<updater>MEDIUM</ updates
<response>MEDIUN</responses

</ sched:>

B AN

'S

Ready Lnl. Chi E11 ASCI, D05 [READ [REC [COL [OVR
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N.1 XML Notepad 2007 Screen Capture of a MATB_EVENTS File

£ XML Motepad) - C:\Documents and Settings\rmyeri\My Documents\Visual Studio 2005\Projects\MATBAMATB-D... |._||E||§|

Arart MATE Timer
STALRT

O:00:0z2
Start Resource Management task

RESMAN
® sotion START
® updare NULL
o response NULL
=3 event
---------- & startTime O:01:00 T
ol Hoorment Fail pump 1
) resman
® fail Pl
253 event
.......... # =ztartTime 0:01:30
o foomment Fix pump 1
3 resman
® fix Pl
oL event
.......... # startTime 0:0z:00
o Hroomment Fail pump 2
Pz
=) event
---------- & startTime 0:02:30
ol #oomment Fix pump 2
[+ Pz
@ startTime O:03:00 v;

Ciwvnamic Help]

Description

File Line

Caolurmn
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O A complete MATB_IlI_*.txt output file for a 5 minute run

# 02-11-2011 20:42:14 MATB_2011_02112041.txt

#

# Events Filename: MATB_EVENTS-5min-Rating.xml
TIME EVENT ACTION REMARKS
00:00:00.0 Device Initialization: - Joystick Connected -
00:00:17.0 1 Event Processed: Control
00:00:17.5 2 Event Processed: Scheduling - RESMAN and SYSMON Active
00:00:18.0 3 Event Processed: Scheduling - TRACK in Manual Mode
00:00:18.5 4 Event Processed: Resource Management - Pump ONE Failed
00:00:19.0 5 Event Processed: System Monitoring - GREEN Light
00:00:19.3 Subject Response: Resource Management - Pump TWO
00:00:20.1 Subject Response: System Monitoring - GREEN Light
00:00:21.2 Subject Response: Resource Management - Pump FOUR
00:00:22.2 Subject Response: Resource Management - Pump THREE
00:00:22.6 Subject Response: Resource Management - Pump SIX
00:00:23.5 Subject Response: Resource Management - Pump FIVE
00:00:30.0 Recording Interval Triggered: Resource Management
00:00:33.1 Recording Interval Triggered: Tracking
00:00:34.0 6 Event Processed: Scheduling - COMM Session Started
00:00:35.0 7 Event Processed: Resource Management - Pump ONE Fixed
00:00:40.0 8 Event Processed: Communications - COM ONE OWN Ship
00:00:40.0 Event Terminated: Communications
00:00:45.0 9 Event Processed: Resource Management - Pump FIVE Failed
00:00:45.6 Subject Response: Resource Management - Pump ONE
00:00:48.1 Recording Interval Triggered: Tracking
00:00:48.4 Subject Response: Communications - COM1 Response Inappropriate
00:00:49.2 Subject Response: Communications - FREQ Integer
00:00:49.5 Subject Response: Communications - FREQ Integer
00:00:50.8 Subject Response: Communications - FREQ Decimal
00:00:52.7 Subject Response: Communications - FREQ Decimal
00:00:53.0 10 Event Processed: System Monitoring - RED Light
00:00:53.4 Subject Response: Communications - FREQ Decimal
00:00:55.5 Subject Response: Communications - Enter Button Selected
00:00:56.9 Subject Response: System Monitoring - RED Light
00:01:00.0 Recording Interval Triggered: Resource Management
00:01:03.1 Recording Interval Triggered: Tracking
00:01:13.0 11 Event Processed: System Monitoring - Scale TWO
00:01:15.0 12 Event Processed: Resource Management - Pump FIVE Fixed
00:01:19.4 Subject Response: System Monitoring - Scale TWO
00:01:19.9 Subject Response: System Monitoring - Scale TWO Resp. Inappropriate
00:01:20.0 13 Event Processed: Communications - COM TWO OTHER Ship
00:01:20.3 Subject Response: System Monitoring - Scale TWO Resp. Inappropriate
00:01:24.8 Subject Response: Resource Management - Pump FIVE
00:01:28.8 Subject Response: Resource Management - Pump FOUR
00:01:29.7 Subject Response: Resource Management - Pump THREE
00:01:30.0 Recording Interval Triggered: Resource Management - Pump FOUR
00:01:31.3 Subject Response: Resource Management - Pump ONE
00:01:39.0 Subject Response: Resource Management - Pump EIGHT
00:01:41.5 Subject Response: Resource Management - Pump THREE
00:01:48.5 Subject Response: Resource Management
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00:01:50.0
00:02:00.0
00:02:00.0
00:02:05.0
00:02:13.0
00:02:15.8
00:02:20.0
00:02:21.7
00:02:22.7
00:02:22.9
00:02:23.3
00:02:24.8
00:02:25.1
00:02:25.2
00:02:25.3
00:02:25.3
00:02:25.4
00:02:25.4
00:02:25.5
00:02:25.6
00:02:25.6
00:02:26.6
00:02:28.3
00:02:30.0
00:02:30.0
00:02:33.0
00:02:41.8
00:02:42.9
00:02:44.7
00:02:45.0
00:02:50.0
00:02:53.0
00:02:54.6
00:03:00.0
00:03:00.1
00:03:03.9
00:03:05.0
00:03:05.7
00:03:06.4
00:03:08.4
00:03:08.9
00:03:10.0
00:03:15.0
00:03:15.1
00:03:15.8
00:03:17.0
00:03:17.3
00:03:18.0
00:03:18.6
00:03:18.9
00:03:19.1
00:03:19.4
00:03:21.1
00:03:23.7
00:03:24.6
00:03:25.0

14

15
16

17

19

20

21
22
23

24

25
26

27

28

Event Terminated: Communications

Event Processed: Scheduling - TRACK in Auto Mode
Recording Interval Triggered: Resource Management

Event Processed: Communications - NAV TWO OTHER Ship
Event Processed: System Monitoring - GREEN Light

Subject Response: System Monitoring - GREEN Light

Event Processed: Resource Management - Pump EIGHT Failed
Subject Response: Communications - NAV2 Response Inappropriate
Subject Response: Communications - FREQ Integer

Subject Response: Communications - FREQ Integer

Subject Response: Communications - FREQ Integer

Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - Enter Button Selected

Event Processed: Scheduling

- COMM Session Ended

Recording Interval Triggered: Resource Management

Event Processed: System Monitoring - Scale THREE

Subject Response: Resource Management - Pump THREE

Event Terminated: System Monitoring - Scale ONE

Subject Response: Resource Management - Pump TWO

Event Processed: Scheduling - TRACK in Manual Mode
Event Processed: Resource Management - Pump EIGHT Fixed
Event Processed: System Monitoring - RED Light

Subject Response: System Monitoring - RED Light

Recording Interval Triggered: Resource Management

Recording Interval Triggered: Tracking

Subject Response: Resource Management - Pump THREE

Event Processed: Scheduling - COMM Session Started
Subject Response: Resource Management - Pump ONE

Subject Response: Resource Management - Pump TWO

Subject Response: Resource Management - Pump EIGHT

Subject Response: Resource Management - Pump THREE

Event Processed: Communications - COM ONE OWN Ship
Event Processed: Resource Management - Pump TWO Failed
Recording Interval Triggered: Tracking

Subject Response: Communications - COM ONE

Subject Response: Communications - FREQ Integer

Subject Response: Communications - FREQ Integer

Event Processed: Resource Management - Pump FOUR Failed
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - FREQ Decimal
Subject Response: Communications - Enter Button Selected
Subject Response: Resource Management - Pump THREE

Event Processed: Workload Rating Scale
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00:03:25.2
00:03:30.0
00:03:30.0
00:03:36.6
00:03:45.0
00:03:50.0
00:03:55.0
00:04:00.1
00:04:00.2
00:04:00.5
00:04:02.1
00:04:05.0
00:04:13.0
00:04:15.0
00:04:15.6
00:04:27.3
00:04:30.0
00:04:31.0
00:04:31.8
00:04:32.6
00:04:33.0
00:04:33.1
00:04:35.3
00:04:39.8
00:04:40.0
00:04:44.2
00:04:45.0
00:04:55.0
00:05:00.0

29

30
31
32
33

34
35

36

37

38
39
40

Recording Interval Triggered: Tracking

Event Processed: System Monitoring

Recording Interval Triggered: Resource Management
Subject Response: System Monitoring

Event Processed: Communications

Event Processed: Resource Management

Event Processed: Resource Management

Recording Interval Triggered: Resource Management
Subject Response: Resource Management

Event Processed: Scheduling

Subject Response: Resource Management

Event Processed: Resource Management

Event Processed: System Monitoring

Event Terminated: Communications

Subject Response: System Monitoring

Information: MATB Lost The Focus For

Recording Interval Triggered: Resource Management
Subject Response: Resource Management

Subject Response: Resource Management

Subject Response: Resource Management

Event Processed: System Monitoring

Subject Response: Resource Management

Subject Response: System Monitoring

Subject Response: Resource Management

Event Processed: Scheduling

Subject Response: Resource Management

Event Processed: Workload Rating Scale

Event Processed: Resource Management

Event Processed: Control
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- Scale ONE

- Scale ONE

- COM TWO OTHER Ship
- Pump TWO Fixed

- Pump FOUR Fixed

- Pump TWO

- TRACK in Auto Mode
- Pump FOUR

- Pump THREE Failed

- GREEN Light

- GREEN Light
- 00:02.2 [min:sec.tenths]

- Pump ONE

- Pump TWO

- Pump EIGHT

- RED Light

- Pump SEVEN

- RED Light

- Pump ONE

- COMM Session Ended
- Pump TWO

- Pump THREE Fixed



P A complete MATB_EVENTS file

<?xml version="1.0" encoding="UTF-8" ?>

- <l-- Multi-Attribute Task Battery Events -->

- <!-- Modified on 01-21-2011 -->

- <I-- sSample 5 minute run with all four tasks and multi WRS questionnaire
occurences -->

<MATB-EVENTS>

- <l-- CNTRL: Start MATB Timer -->

<event startTime="0:00:00">
<control>START</control>

</event>
- <l-- SCHED: Start RESMAN & SYSMON Tasks -—->
<event startTime="0:00:01">
<sched>
<task>RESSYS</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>

</sched>
</event>
- <l-- SCHED: TRACK to Manual Mode -->
<event startTime="0:00:02">
<sched>
<task>TRACK</task>

<action>MANUAL</action>
<update>HIGH</update>
<response>MEDIUM</response>
</sched>
</event>
- <l-- RESMAN: Fail pump 1 -—>
<event startTime="0:00:05">
<resman>
<fail>P1</fail>
</resman>
</event>
- <l-- SYSMON: Green Light OFF -->
<event startTime="0:00:08">
<sysmon activity="START">
<monitoringLightType>GREEN </monitoringLightType>

</sysmon>
</event>
- <l-- SCHED: COMM Start Session -->
<event startTime="0:00:10">
<sched>
<task>COMM< /task>

<action>START</action>
<update>NULL</update>
<response>NULL</response>

Appendix Page 142



</sched>

</event>
- <l-- COMM: OTHER Ship Freqg Change -->
<event startTime="0:00:15">
<comm>

<ship>OTHER</ship>
<radio>COM2</radio>
<freq>130.725</freq>
</comm>
</event>
- <l-- SYSMON: Red Light ON -->
<event startTime="0:00:20">
<sysmon>
<monitoringLightType>RED</monitoringLightType>
</sysmon>
</event>
- <l-- RESMAN: Fix pump 1 ->
<event startTime="0:00:35">
<resman>
<fix>P1l</fix>
</resman>
</event>
- <l-- SYSMON: SCALE ONE UP -->
<event startTime="0:00:38">
<sysmon>
<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>

</sysmon>

</event>
- <l-- COMM: OWN Ship Freqg Change -—>
<event startTime="0:00:40">
<comm>

<ship>OWN</ship>
<radio>COM1</radio>
<freq>127.550</freq>

</comm>

</event>
- <!-- RESMAN: Fail pump 5 -->
<event startTime="0:00:45">
<resman>
<fail>P5</fail>

</resman>

</event>
- <l-- SYSMON: Red Light ON -->
<event startTime="0:00:53">
<sysmon>
<monitoringLightType>RED</monitoringLightType>

</sysmon>

</event>
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- <!-- SYSMON: SCALE TWO DOWN  -->

<event startTime="0:01:00">

<sysmon>
<monitoringScaleNumber>TWO</monitoringScaleNumber>
<monitoringScaleDirection>DOWN </monitoringScaleDirection>

</sysmon>

</event>
- <l-- SYSMON: SCALE FOUR DOWN -->
<event startTime="0:01:10">
<sysmon>

<monitoringScaleNumber>FOUR</monitoringScaleNumber>
<monitoringScaleDirection>DOWN </monitoringScaleDirection>
</sysmon>
</event>
- <l-- RESMAN: Fix pump 5 ->
<event startTime="0:01:15">
<resman>
<fix>P5</fix>
</resman>
</event>
- <l-- COMM: OWN Ship Freqg Change -->
<event startTime="0:01:20">
<comm>
<ship>OWN</ship>
<radio>COM2</radio>
<freq>126.475</freq>

</comm>

</event>
- <l-- SYSMON: SCALE TWO UP -->
<event startTime="0:01:31">
<sysmon>

<monitoringScaleNumber>TWO</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>

</sysmon>

</event>
- <l-- COMM: OWN Ship Freqg Change -->
<event startTime="0:01:45">
<comm>

<ship>OWN</ship>
<radio>NAV1l</radio>
<freq>111.600</freq>

</comm>
</event>
- <!-- SCHED: TRACK to Automatic Response Mode -->
<event startTime="0:02:00">
<sched>
<task>TRACK</task>

<action>AUTO</action>
<update>NULL</update>
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<response>NULL</response>
</sched>
</event>
- <l-- SYSMON: Green Light OFF -->
<event startTime="0:02:10">
<sysmon activity="START">
<monitoringLightType>GREEN </monitoringLightType>

</sysmon>

</event>
- <l-- COMM: OTHER Ship Freqg Change -->
<event startTime="0:02:20">
<comm>

<ship>OTHER</ship>
<radio>NAV2</radio>
<freq>115.050</freq>

</comm>

</event>
- <l-- RESMAN: Fail pump 8 ->
<event startTime="0:02:20">
<resman>
<fail>P8</fail>

</resman>

</event>
- <!-- SCHED: COMM Stop Session -->
<event startTime="0:02:30">
<sched>
<task>COMM</task>
<action>STOP</action>
<update>NULL</update>
<response>NULL</response>

</sched>

</event>
- <l-- SYSMON: SCALE THREE UP -->
<event startTime="0:02:33">
<sysmon>

<monitoringScaleNumber>THREE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>

</sysmon>
</event>
- <!-- WRS questionnaire -->
<event startTime="0:02:40">
<wrs>START</wrs>
</event>
- <l-- SCHED: TRACK to Manual Mode -—->
<event startTime="0:02:45">
<sched>
<task>TRACK</task>

<action>MANUAL</action>
<update>MEDIUM</update>
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<response>HIGH</response>
</sched>
</event>
- <l-- RESMAN: Fix pump 8 -->
<event startTime="0:02:50">
<resman>
<fix>P8</fix>
</resman>
</event>
- <l-- SYSMON: Red Light ON -->
<event startTime="0:02:53">
<sysmon>
<monitoringLightType>RED</monitoringLightType>
</sysmon>
</event>
<event startTime="0:03:05">
<sched>
<task>COMM< /task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
- <l-- Start Communications task and make radio change
<event startTime="0:03:10">
<comm activity="START">
<ship>OWN</ship>
<radio>COM1</radio>
<freq>126.450</freq>
</comm>
</event>
- <l-- RESMAN: Fail pump 2 -->
- <event startTime="0:03:20">
<resman>
<fail>P2</fail>
</resman>
</event>
- <!-- RESMAN: Fail pump 4 -->
<event startTime="0:03:20">
<resman>
<fail>P4</fail>
</resman>
</event>
- <l-- SYSMON: SCALE ONE DOWN  -->
<event startTime="0:03:23">
<sysmon>
<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
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</event>

- <l-- COMM: OTHER Ship Freqg Change -->
<event startTime="0:03:45">
<comm>

<ship>OTHER</ship>
<radio>COM2</radio>
<freq>120.775</freq>

</comm>

</event>
- <l-- RESMAN: Fix pump 2 -->
<event startTime="0:03:50">
<resman>
<fix>P2</fix>

</resman>

</event>
- <l-- RESMAN: Fix pump 4 -->
<event startTime="0:03:55">
<resman>
<fix>P4</fix>

</resman>

</event>
- <!-- SCHED: TRACK to Automatic Response Mode -—>
<event startTime="0:04:00">
<sched>
<task>TRACK</task>
<action>AUTO</action>
<update>NULL</update>
<response>NULL</response>

</sched>

</event>
- <!-- RESMAN: Fail pump 3 -->
<event startTime="0:04:05">
<resman>
<fail>P3</fail>

</resman>

</event>
- <l-- SYSMON: Green Light OFF -->
<event startTime="0:04:13">
<sysmon>
<monitoringLightType>GREEN</monitoringLightType>

</sysmon>

</event>
- <!-- SYSMON: SCALE TWO DOWN  -->
<event startTime="0:04:23">
<sysmon>
<monitoringScaleNumber>TWO </monitoringScaleNumber>
<monitoringScaleDirection>DOWN </monitoringScaleDirection>

</sysmon>

</event>
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- <!-- SYSMON: Red Light ON
<event startTime="0:04:33">
<sysmon>

-->

<monitoringLightType>RED</monitoringLightType>

</sysmon>

</event>
<event startTime="0:04:40">
<sched>
<task>COMM< /task>
<action>STOP</action>
<update>NULL</update>
<response>NULL</response>

</sched>

</event>
- <l-- SYSMON: SCALE ONE UP
- <event startTime="0:04:41">
<sysmon>

-->

<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>

</sysmon>

</event>
- <I-- WRS questionnaire -->
<event startTime="0:04:45">
<wrs>START</wrs>

</event>
- <l-- RESMAN: Fix pump 3  -->

<event startTime="0:04:55">
<resman>
<fix>P3</fix>

</resman>

</event>

- <l-- CNTRL: Stop MATB Timer & End Run -->

<event startTime="0:05:00">

<control>END</control>
</event>
</MATB-EVENTS>
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P.1 MATB_EVENTS-sample-5min.xml

Events for the first 53 seconds of the sample file.
i MAT&jVENT&}amd&EWnHmllﬁ MATE_EVEMTS_sample-20min. xml |

% == STHED: "TRACE Manusal Mode —=
<gvent startTime="0:00:02">
<scheds-
<task>TRACK</ task>

<action>MANUAL</ action>
<update>HIGH</ updatex>
<response>MEDITUN</responses

<fscheds
<fevents
Tlh== FESNANE Faddl pimnp o6, ==
<event startTime="0:00:05">
<resman>
<fail>Pl</fail>
</ resmans
</ events
<l——= SY¥YIMON: Turn Normally ON to OFF ——>
<event startTime="0:00:13">
<ESYSmon>
<monitoringlight TypesGREEN</monitoringlight Type:
</ ayamon>
</ events
Fl=sl ISR HED: SEacc (SN SEeslnmn, =
<event startTime="0:00:34">
<gched:>
<task>COMM</ task:>

<actionr3TART< /action:
<updaterNULL</update:>
<response>NULL</responses

</ scheds
<fevents
Ll== BFESNAN: Fix pumnp. 1. ==
<event startTime="0:00:35">
<resman>
<fixxPl</fins
</ resman>
<fevents
==l CENNE  Gun:ship cadie. Snec shatige ==
<event startTime="0:00:40">
< Oltn
<zhip>0OUN</ship>

<radio>COoMl</radio>
<freqrl24.575</ freog>

</ otz
</ events
T=s FESNANE Fadcl, pimnp. 5 o=
<event startTime="0:00:45">
<resman>
<fail>P5</fail>
</ reaman>
<fevents
< == SYSHON: Turh Noowed s @FF to G =<3
<event sStartTime="0:00:53">
<ESVSon>

<monitoringlight TyperRED</monitoringlight Types

£ ararn
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Task ewvent information ——>
<task listx
“task-
<filename> ICHED.xml </filename>
<namer SCHED </ name>
“oolor>
<red>173</red:>
<greenrZ 16/ greens
<khluerZ3i0</bluex
</color>
<priority> 0 </prioritys
</tasks
“task>
<filenamer> SYSMON.xml «/filename:
<hamer STIMNON </ names
<oolor
<red:>70</reds>
<greenx 130/ greens
<khluer180</hlue>
<foolors
<priority> 1 </prioritcy:
<ftasks
“task-
<filename> COMM.xml </filensammex
<namer COMM </ name:r
<oolor:>
<red:rl144</red:>
“greenrZig</greens
<khluerl144</hluex
</foolors
“priority> 2 </prioritys
<itasks
“task-
<filename> RESMAN.Xml </filename>
<hame> RESMAN </ namme>
<oolor:
<red:r210</reds>
<greenr210</greens
<hluexZ10</hluex>
</oolors
<priority> 3 </priority>
<ftasks
<task-
<filename> WRS.xml </filensamex
<name> WRS </ namex
<oolor:>
<redr255</red-
<greenr180</greens
<bluerl60</bluex
<foolors
<priority> 1 </prioritys
</ task:
<ftask list>
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<!l—— Configuration information -—--> |

<config type="RUN_ TNITIAL™>
<run_lengthx
<minx
<hours> 0 </hours>
<minutes> 0 </minutes:
<seconds> 1 </seconds>
</minx
<Largets
<hours> 0 </hours:
<minutes:> 20 </minutes:
<geconds> 0 </seconds:
</ tarogets
CIEE
<hours> 2 </hours:
<minutes> 0 </minutes:
<gecondsr 0 </seconds:>
</
</run_length>
<num_events:
<minr 5 <fmins
<max> 50 </ maxs
</ num_events:
</oconfior-
< /EFB-CONF IG>
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P.2 Appendix CONTROL.xml
& COMTROL. i

<?xml wersion="1.0" encoding="utf-S"?>

Sl CONTROL . xml s

il Modified on 05-20-2010 -

el Fequired for HATE, and not selectable by user =
<CCNTROL >

<oontrol item:
<keyrocontrol</keys
<typerheader</typex
<walue>3TART</valuex

</control items>

<control item:
<kevyrocontrol</keys
<typerfooter</types
<walue>END</value>
</control item:>
</ CONTROL
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P.3 Appendix RESMAN.xml

<?xml wversion="1.0" encoding="utf-g"?>

shl== RESMAN. xml -
shl== Modified on 05-13-2010 ==
Eal== -
cl—= Output Example: -
=eli== <event startTime="0:03:20"> -
SH=s <resman> -
< l—= <fixsPlo/fivs ——x
<l </ resman: ——>
<l </event:> ——
L l== -
<TASE-PROPERTIES>
<namerResource Management-</ name:
<keyrresman</keys
<propertys

<hnamer ot ion< name

<values type="list" num values="i'":
<value link="fix">fix</ valuex
<value link="fail">fail</valuesx

</waluessr
</propertys

<property link="fix'":

<name >Pump </ name >
<keyv:fix</key>

<waluess type="list" num values="gT:x

<value>Plef/values
<value>PZ<fvaluesr
<value>P3i</values
<valuexP4</valuex
<valuex>P5</valuex
<values>P6</value>
<valuex>P7</valuex
<valuex>PS</valuex

</walueax

</ propertys
<property link="fail">

<namerPump</ hame
<kevrfail</key>

<values type="list" num values="5":>

<waluexPl</value:
<waluerPe</valuex
<waluexPi</valuex
<waluexP4</values
<waluexP5</valuex
<waluexPe</wvalues
<waluexP7</values
<waluexP8</valuex

<fwaluess
< propertys

</ TASE-PROPEETIES>
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Q Multi-Attribute Task Battery (MATB) Communications Task Audio
Scripts and Filenames

Radio communications are a critical component of the air traffic control (ATC) system. Flight crews
must monitor ATC radio communications to avoid potential traffic conflicts and be precisely where
the air traffic controller wants them to be (taxiway, runway, arrival / departure route, etc). The flight
crew will normally communicate with multiple controllers and on multiple radio frequencies during
a single flight.

One of the tasks in MATB is the radio communications task, where short audio utterances are played
and the subject responds to the instructions. The audio utterances simulate an air traffic controller
directing the flight deck crew to tune either one of two voice communication radios or one of two
navigation radio aids (e.g. VHF Omnidirectional Radio Range or VOR) to a new frequency. The
subject tunes the radio if the message is for them and ignores it when it is intended for another
aircraft.

The time sequence of an experimental run is managed by the contents of an XML file called the
MATB_EVENTS file. The correct audio file to play is selected by file name which is composed by
concatenating three elements from the events file. These are type of aircraft (known as “ship”), the
“radio” name and the “freq” (frequency). A couple of examples from MATB EVENTS file are:

<comm>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>118.025</freqg>
</comm>

And

<comm>
<ship>0THER</ship>
<radio>NAV2</radio>
<freg>112.550</freqg>
</comm>

The audio filename for the first would be OWN_COMI1 _118-025.wav and for the second,
OTHER NAV2 112-550.wav.

The OWN SHIP utterance for the first named file would be:
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency
ONE ONE EIGHT POINT ZERO TWO FIVE”

And for the OTHER SHIP file, the utterance would be:
“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your NAV TWO radio to
frequency ONE ONE TWO POINT FIVE FIVE ZERO”

Each digit of the frequency is pronounced phonetically rather than spoken as a number, for example
“ONE ONE EIGHT POINT ZERO TWO FIVE” rather than “One Eighteen and twenty five
thousandths”.
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An aeronautical radio call sign consists of two parts, the first part is a nickname to differentiate
similar named airlines or organizations. They are not the same as an airline’s International Civil
Aviation Organization (ICAO) or International Air Transport Association (IATA) designations. The
second part is a numeric designation, usually the flight identification number for an airline or the last
four characters of the registration marking for military or business aircraft. However, there are many
exceptions, to either avoid confusion caused by similar flight identification numbers in proximity or
some other reason. Military aircraft flying tactical missions do not normally follow this convention.
Langley Research Center (LaRC) uses NASA 5xx for its aircraft.

The nickname part of the call sign is not spoken phonetically, but the numeric part normally is. The
call sign used in MATB for OWN is always “NASA 504, which is LaRC’s Cessna 206. This call
sign would normally be spoken as “NASA FIVE ZERO FOUR?”, rather than “NOVEMBER ALPHA
SIERRA ALPHA FIVE ZERO FOUR”.

There are no NASA call signs in the list of OTHER aircraft. A list of real world OTHER calls signs
used for the radio communications is listed in Appendix Q.1.9.

MATB expects the files to be recorded in the Wave Form format (“.wav” file extension). Once
recorded the files are placed in the “\MATB\audio” sub-folder. The filenames with the
corresponding event XML file entry to play it are listed in Appendix Q.1.11.

Appendix Q.1 contains a list of 80 filenames along with the audio script for each. There are 40 each
for OWN ship and OTHER ship, with 10 for each of the four radios in each ship category. The
number of available files allows almost two communications events per minute without duplicates.
As it is typical for flight deck crews to communicate with a number of air traffic controllers during
the course of a flight, it would be appropriate for these recordings to be made by more than one
individual’s voice.

ATC radio communications protocol follows this format:
Full call sign of the called aircraft
Name of the ATC calling facility / function
Request

Two prime reasons for this are the number of aircraft on frequency and that flight deck crews may be
monitoring more than one radio simultaneously. As this is not the situation during a MATB run, the
call sign will be repeated in place of the ATC calling facility / function. While ICAO standards
required that radio frequencies be communicated by speaking each number in a single format with
“POINT” annunciated for the decimal point, it has become common practice in some regions to
ignore this to save time. For instance, a COM radio frequency of “132.650” may be read back as
"One thirty two sixty five”. While this may save time, there is less chance of misunderstanding
adhering to the ICAO standard. The MATB scripts follow the ICAO standard.
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Q.1 Scripts / Audio Filename Pairs

Q.1.1 NASA 504 Communications radio number ONE

1. OWN _COMI1 124-575.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO FOUR POINT FIVE SEVEN FIVE”

2. OWN _COMI 125-550.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO FIVE POINT FIVE FIVE ZERO”

3. OWN COMI 126-525.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO SIX POINT FIVE TWO FIVE”

4. OWN _COMI1 127-500.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO SEVEN POINT FIVE ZERO ZERO”

5. OWN_COMI_128-475.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO EIGHT POINT FOUR SEVEN FIVE”

6. OWN COMI 129-450.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO NINER POINT FOUR FIVE ZERO”

7. OWN COMI 128-575.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO EIGHT POINT FIVE SEVEN FIVE”

8. OWN COMI 127-550.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO SEVEN POINT FIVE FIVE ZERO”

9. OWN _COM1 126-450.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO SIX POINT FOUR FIVE ZERO”

10. OWN COMI1 125-500.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency

ONE TWO FIVE POINT FIVE ZERO ZERO”
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Q.1.2 NASA 504 Communications radio number TWO

11. OWN COM2 129-575.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO NINER POINT FIVE SEVEN FIVE”

12. OWN COM2 128-550.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO EIGHT POINT FIVE FIVE ZERO”

13. OWN COM2 127-525.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO SEVEN POINT FIVE TWO FIVE”

14. OWN COM2 126-475.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO SIX POINT FOUR SEVEN FIVE”

15. OWN _COM2 125-500.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO FIVE POINT FIVE ZERO ZERO”

16. OWN COM2 124-450.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO FOUR POINT FOUR FIVE ZERO”

17. OWN _COM2 125-575.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO FIVE POINT FIVE SEVEN FIVE”

18. OWN COM2 126-550.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO SIX POINT FIVE FIVE ZERO”

19. OWN_COM2 127-500.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO SEVEN POINT FIVE ZERO ZERO”

20. OWN COM2 128-525.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency
ONE TWO EIGHT POINT FIVE TWO FIVE”
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Q.1.3 NASA 504 Navigation radio number ONE

21. OWN NAVI 110-650.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE ZERO POINT SIX FIVE ZERO ”

22. OWN NAV] 111-600.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE ONE POINT SIX ZERO ZERO”

23. OWN NAV] 112-550.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE TWO POINT FIVE FIVE ZERO”

24. OWN NAVI] 113-500.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE THREE POINT FIVE ZERO ZERO”

25. OWN_NAVI 114-450.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE FOUR POINT FOUR FIVE ZERO”

26. OWN NAVI 115-400.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE FIVE POINT FOUR ZERO ZERO”

27. OWN NAV] 114-650.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE FOUR POINT SIX FIVE ZERO”

28. OWN NAVI] 113-600.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE THREE POINT SIX ZERO ZERO”

29. OWN NAVI 112-450.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE TWO POINT FOUR FIVE ZERO”

30. OWN_NAVI 111-500.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency
ONE ONE ONE POINT FIVE ZERO ZERO”
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Q.1.4 NASA 504 Navigation radio number TWO

31. OWN NAV2 115-650.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE FIVE POINT SIX FIVE ZERO ”

32. OWN_ NAV2 114-600.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE FOUR POINT SIX ZERO ZERO”

33. OWN_ NAV2 113-550.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE THREE POINT FIVE FIVE ZERO”

34. OWN NAV2 112-450.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE TWO POINT FOUR FIVE ZERO”

35. OWN_NAV2 111-400.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE ONE POINT FOUR ZERO ZERO”

36. OWN_NAV2 110-500.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE ZERO POINT FIVE ZERO ZERO”

37. OWN_ NAV2 111-650.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE ONE POINT SIX FIVE ZERO”

38. OWN NAV2 112-600.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE TWO POINT SIX ZERO ZERO”

39. OWN_NAV2 113-500.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE THREE POINT FIVE ZERO ZERO”

40. OWN_NAV2 114-450.wav

“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency
ONE ONE FOUR POINT FOUR FIVE ZERO”
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Q.1.5 Other Ship Communications radio number ONE

41. OTHER COMI1 118-325.wav

“CITRIS TWO ONE ONE, CITRIS TWO ONE ONE, tune your COM ONE radio to frequency
ONE ONE EIGHT POINT THREE TWO FIVE”

42. OTHER COMI1 120-825.wav

“ACEY FIVE ONE SEVEN ONE, ACEY FIVE ONE SEVEN ONE, tune your COM ONE radio to
frequency ONE TWO ZERO POINT EIGHT TWO FIVE”

43. OTHER _COMI1 124-350.wav

“DELTA ONE FIVE ONE NINER, DELTA ONE FIVE ONE NINER, tune your COM ONE radio
to frequency ONE TWO FOUR POINT THREE FIVE ZERO”

44. OTHER COMI1 126-175.wav

“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your COM ONE radio to
frequency ONE TWO SIX POINT ONE SEVEN FIVE”

45. OTHER COMI1 127-725.wav

“CITRIS NINER ZERO TWO, CITRIS NINER ZERO TWO, tune your COM ONE radio to
frequency ONE TWO SEVEN POINT SEVEN TWO FIVE”

46. OTHER_COMI 128-525.wav

“ACEY FIVE TWO EIGHT EIGHT, ACEY FIVE TWO EIGHT EIGHT, tune your COM ONE
radio to frequency ONE TWO EIGHT POINT FIVE TWO FIVE”

47. OTHER _COMI1 130-875.wav

“UPS TWO ZERO SEVEN, UPS TWO ZERO SEVEN, tune your COM ONE radio to frequency
ONE THREE ZERO POINT EIGHT SEVEN FIVE”

48. OTHER COMI1 132-950.wav

“DELTA ONE SEVEN ZERO ONE, DELTA ONE SEVEN ZERO ONE, tune your COM ONE
radio to frequency ONE THREE TWO POINT NINER FIVE ZERO”

49. OTHER COMI1 134-175.wav

“ACEY FIVE SIX TWO ZERO, ACEY FIVE SIX TWO ZERO, tune your COM ONE radio to
frequency ONE THREE FOUR POINT ONE SEVEN FIVE”

50. OTHER_COM1 _135-225.wav

“CITRIS SIX FOUR TWO, CITRIS SIX FOUR TWO, tune your COM ONE radio to frequency
ONE THREE FIVE POINT TWO TWO FIVE”
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Q.1.6 Other Ship Communications radio number TWO

51. OTHER COM2 118-275.wav

“CITRIS TWO ONE ONE , CITRIS TWO ONE ONE, tune your COM TWO radio to frequency
ONE ONE EIGHT POINT TWO SEVEN FIVE”

52. OTHER COM2 120-775.wav

“ACEY FIVE ONE SEVEN ONE, ACEY FIVE ONE SEVEN ONE, tune your COM TWO radio to
frequency ONE TWO ZERO POINT SEVEN SEVEN FIVE”

53. OTHER COM2 124-500.wav

“DELTA ONE FIVE ONE NINER, DELTA ONE FIVE ONE NINER, tune your COM TWO radio
to frequency ONE TWO FOUR POINT FIVE ZERO ZERO”

54. OTHER COM2 126-025.wav

“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your COM TWO radio to
frequency ONE TWO SIX POINT ZERO TWO FIVE”

55. OTHER _COM2 127-675.wav

“CITRIS NINER ZERO TWO, CITRIS NINER ZERO TWO, tune your COM TWO radio to
frequency ONE TWO SEVEN POINT SIX SEVEN FIVE”

56. OTHER_COM2 128-475.wav

“ACEY FIVE TWO EIGHT EIGHT, ACEY FIVE TWO EIGHT EIGHT, tune your COM TWO
radio to frequency ONE TWO EIGHT POINT FOUR SEVEN FIVE”

57. OTHER COM2 130-725.wav

“UPS TWO ZERO SEVEN, UPS TWO ZERO SEVEN, tune your COM TWO radio to frequency
ONE THREE ZERO POINT SEVEN TWO FIVE”

58. OTHER COM2 132-800.wav

“DELTA ONE SEVEN ZERO ONE, DELTA ONE SEVEN ZERO ONE, tune your COM TWO
radio to frequency ONE THREE TWO POINT EIGHT ZERO ZERO”

59. OTHER _COM2 134-025.wav

“ACEY FIVE SIX TWO ZERO, ACEY FIVE SIX TWO ZERO, tune your COM TWO radio to
frequency ONE THREE FOUR POINT ZERO TWO FIVE”

60. OTHER_COM2_135-175.wav

“CITRIS SIX FOUR TWO, CITRIS SIX FOUR TWO, tune your COM TWO radio to frequency
ONE THREE FIVE POINT ONE SEVEN FIVE”
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Q.1.7 Other Ship Navigation radio number ONE

61. OTHER NAVI 108-350.wav

“CITRIS TWO ONE ONE , CITRIS TWO ONE ONE, tune your NAV ONE radio to frequency
ONE ZERO EIGHT POINT THREE FIVE ZERO ”

62. OTHER NAVI1 109-250.wav

“ACEY FIVE ONE SEVEN ONE, ACEY FIVE ONE SEVEN ONE, tune your NAV ONE radio to
frequency ONE ZERO NINER POINT TWO FIVE ZERO”

63. OTHER NAVI1 110-400.wav

“DELTA ONE FIVE ONE NINER, DELTA ONE FIVE ONE NINER, tune your NAV ONE radio
to frequency ONE ONE ZERO POINT FOUR ZERO ZERO”

64. OTHER NAVI 111-950.wav

“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your NAV ONE radio to
frequency ONE ONE ONE POINT NINER FIVE ZERO”

65. OTHER NAVI 112-150.wav

“CITRIS NINER ZERO TWO, CITRIS NINER ZERO TWO, tune your NAV ONE radio to
frequency ONE ONE TWO POINT ONE FIVE ZERO”

66. OTHER_NAV1 113-000.wav

“ACEY FIVE TWO EIGHT EIGHT, ACEY FIVE TWO EIGHT EIGHT, tune your NAV ONE
radio to frequency ONE ONE THREE POINT ZERO ZERO ZERO”

67. OTHER NAVI1 114-500.wav

“UPS TWO ZERO SEVEN, UPS TWO ZERO SEVEN, tune your NAV ONE radio to frequency
ONE ONE FOUR POINT FIVE ZERO ZERO”

68. OTHER NAVI 115-750.wav

“DELTA ONE SEVEN ZERO ONE, DELTA ONE SEVEN ZERO ONE, tune your NAV ONE
radio to frequency ONE ONE FIVE POINT SEVEN FIVE ZERO”

69. OTHER NAVI 116-450.wav

“ACEY FIVE SIX TWO ZERO, ACEY FIVE SIX TWO ZERO, tune your NAV ONE radio to
frequency ONE ONE SIX POINT FOUR FIVE ZERO”

70. OTHER_NAVI1 117-650.wav

“CITRIS SIX FOUR TWO, CITRIS SIX FOUR TWO, tune your NAV ONE radio to frequency
ONE ONE SEVEN POINT SIX FIVE ZERO”
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Q.1.8 Other Ship Navigation radio number TWO

71. OTHER NAV2 108-750.wav

“CITRIS TWO ONE ONE , CITRIS TWO ONE ONE, tune your NAV TWO radio to frequency
ONE ZERO EIGHT POINT SEVEN FIVE ZERO ”

72. OTHER NAV2 109-650.wav

“ACEY FIVE ONE SEVEN ONE, ACEY FIVE ONE SEVEN ONE, tune your NAV TWO radio to
frequency ONE ZERO NINER POINT SIX FIVE ZERO”

73. OTHER NAV2 110-800.wav

“DELTA ONE FIVE ONE NINER, DELTA ONE FIVE ONE NINER, tune your NAV TWO radio
to frequency ONE ONE ZERO POINT EIGHT ZERO ZERO”

74. OTHER NAV2 111-350.wav

“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your NAV TWO radio to
frequency ONE ONE ONE POINT THREE FIVE ZERO”

75. OTHER NAV2 112-550.wav

“CITRIS NINER ZERO TWO, CITRIS NINER ZERO TWO, tune your NAV TWO radio to
frequency ONE ONE TWO POINT FIVE FIVE ZERO”

76. OTHER NAV2 113-400.wav

“ACEY FIVE TWO EIGHT EIGHT, ACEY FIVE TWO EIGHT EIGHT, tune your NAV TWO
radio to frequency ONE ONE THREE POINT FOUR ZERO ZERO”

77. OTHER NAV2 114-900.wav

“UPS TWO ZERO SEVEN, UPS TWO ZERO SEVEN, tune your NAV TWO radio to frequency
ONE ONE FOUR POINT NINER ZERO ZERO”

78. OTHER NAV2 115-050.wav

“DELTA ONE SEVEN ZERO ONE, DELTA ONE SEVEN ZERO ONE, tune your NAV TWO
radio to frequency ONE ONE FIVE POINT ZERO FIVE ZERO”

79. OTHER NAV2 116-850.wav

“ACEY FIVE SIX TWO ZERO, ACEY FIVE SIX TWO ZERO, tune your NAV TWO radio to
frequency ONE ONE SIX POINT EIGHT FIVE ZERO”

80. OTHER NAV2 117-950.wav

“CITRIS SIX FOUR TWO, CITRIS SIX FOUR TWO, tune your NAV TWO radio to frequency
ONE ONE SEVEN POINT NINER FIVE ZERO”
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Q.1.9 Airline Call Signs

CALL SIGN AIRLINE

American American Airlines
Acey Atlantic Southeast Airlines, Inc. (ASA)
Amtran ATA Airlines

Cactus American West Airlines
Citris Air Tran Airlines
Continental Continental Airlines
Delta Delta Airlines

Dynasty China Airlines

FedEx Federal Express
Shamrock Aer Lingus

Southwest Southwest Airlines
Speedbird British Airways

United United Airlines

UPS United Parcel Service
US Air US Airways

Virair Virgin Atlantic Airways
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Q.1.10 FAA Radiotelephony Phonetic Alphabet with Pronunciation

CHARACTER | “(oiF | TELEPHONY | (proNuNCiATION)

A . — Alla (AL-FAH)

B -— Bravo iBRAH-VOH)

[:‘. SSCR =t Charlie {CHAR-LEE) or
{SHAR-LEL)

o . Deha {DELL-TAH)

E L] Echo (ECK-OH)

F E— Foxtmt {(FOKS-TROT)

] —— Groll (GOLFy

H saew Haotel {HOH-TEL)Y

I e India (IM-DEE-AH)

1] . —— — Tuliet (JEW-LEE-ETT

kK — = Kila (KEY-LOH)

L " —ae Lima (LEE-MAH}

M _—— Mike iMIEE)

M - Movember (NO-VEM-BER)

0 —_—— Orscar {0O85-CAH)

[ —— Papa iPAH-FAH)

0 —_—— - Quebee {(KEH-BECK)

R -— Rmneo (ROW-ME-OH )

5 e Siema (SEE-AlR-FAIY

T - Tango (TANG-GO)

u e — Uniform CYOU-NEE-FORM)
?IBE}-N EE-FORM)

¥ e — Wictor {(¥IK-TAH)

W . —— Whiskey (WISS-KLEY)

X — . — Kray (ECKS-RAY

Y — —— Yankee IYANG-KLEY)

Z —_—— e Fulu OO0

I s———= |Oome (WUN)

2 -y —— — Twao (T

3 . — — Thiee (TREE)

4 ceee — Four (FOW-ER)

3 T L] Five (FIFE)

[i] —mww Six (51X

T —_——a Seven (5EV-EN)

4 —_——— Eight (AIT)

g —_———— Bime (NIN-ER}

0 | —m———— P (ZEE-RO)
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Q.1.11

Audio Filename with Corresponding Events File Entry

Audio Filename

MATB_EVENT XML File Entry

[

OWN_COMI1 124-575.wav

<comms>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>124.575</freqg>
< /comm>

OWN _COMI_125-550.wav

<comm>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>125.550</freqg>
</comm>

OWN COMI_126-525.wav

<comm>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>126.525</freqg>
< /comm>

OWN_COM1 127-500.wav

<comm>
<ship>0OWN</ship>
<radio>COMl</radio>
<freg>127.500</freg>
< /comm>

OWN_COMI1 128-475.wav

<comms>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>128.475</freqg>
</comm>

OWN_COMI_129-450.wav

<comm>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>129.450</freg>
</comm>

OWN COMI_128-575.wav

<comm>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>128.575</freqg>
< /comm>

OWN_COM1 127-550.wav

<comm>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>127.550</freg>
< /comm>
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B =S

Audio Filename

MATB_EVENT XML File Entry

OWN_COMI1 126-450.wav

<comms>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>126.450</freg>
< /comm>

10

OWN _COMI_125-500.wav

<comm>
<ship>OWN</ship>
<radio>COMl</radio>
<freg>125.500</freg>
</comm>

11

OWN _COM2_129-575.wav

<comm>
<ship>0OWN</ship>
<radio>COM2</radio>
<freqg>129.575</freqg>
< /comm>

12

OWN_COM2 128-550.wav

<comm>
<ship>OWN</ship>
<radio>COM2</radio>
<freg>128.550</freg>
< /comm>

13

OWN_COM2 127-525.wav

<comms>
<ship>OWN</ship>
<radio>COM2</radio>
<freg>127.525</freqg>
< /comm>

14

OWN _COM2_126-475.wav

<comm>
<ship>OWN</ship>
<radio>COM2</radio>
<freg>126.475</freqg>
</comm>

15

OWN_COM2_125-500.wav

<comm>
<ship>0OWN</ship>
<radio>COM2</radio>
<freg>125.500</freg>
< /comm>

16

OWN_COM2 124-450.wav

<comm>
<ship>OWN</ship>
<radio>COM2</radio>
<freg>124.450</freg>
< /comm>
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Audio Filename

MATB_EVENT XML File Entry

OWN_COM2 125-575.wav

<comms>
<ship>OWN</ship>
<radio>COM2</radio>
<freg>125.575</freqg>
< /comm>

18

OWN_COM2_126-550.wav

<comm>
<ship>OWN</ship>
<radio>COM2</radio>
<freg>126.550</freg>
</comm>

19

OWN_COM2_127-500.wav

<comm>
<ship>0OWN</ship>
<radio>COM2</radio>
<freg>127.500</freg>
< /comm>

20

OWN_COM2 128-525.wav

<comm>
<ship>OWN</ship>
<radio>COM2</radio>
<freg>128.525</freg>
< /comm>

21

OWN NAVI 110-650.wav

<comms>
<ship>OWN</ship>
<radio>NAVl</radio>
<freg>110.650</freg>
< /comm>

22

OWN_NAV1 111-600.wav

<comm>
<ship>OWN</ship>
<radio>NAVl</radio>
<freg>111.600</freg>
</comm>

23

OWN_NAVI 112-550.wav

<comm>
<ship>0OWN</ship>
<radio>NAVl</radio>
<freg>112.550</freqg>
< /comm>

24

OWN_ NAVI 113-500.wav

<comm>
<ship>OWN</ship>
<radio>NAVl</radio>
<freg>113.500</freg>
< /comm>
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Audio Filename

MATB_EVENT XML File Entry

25

OWN_NAVI 114-450.wav

<comms>
<ship>OWN</ship>
<radio>NAVl</radio>
<freg>114.450</freg>
< /comm>

26

OWN_NAVI 115-400.wav

<comm>
<ship>OWN</ship>
<radio>NAVl</radio>
<freg>115.400</freqg>
</comm>

27

OWN_NAVI 114-650.wav

<comm>
<ship>0OWN</ship>
<radio>NAVl</radio>
<freg>114.650</freg>
< /comm>

28

OWN_ NAVI 113-600.wav

<comm>
<ship>OWN</ship>
<radio>NAVl</radio>
<freg>113.600</freg>
< /comm>

29

OWN_NAVI 112-450.wav

<comms>
<ship>OWN</ship>
<radio>NAVl</radio>
<freg>112.450</freg>
< /comm>

30

OWN_NAV1 111-500.wav

<comm>
<ship>OWN</ship>
<radio>NAVl</radio>
<freg>111.500</freqg>
</comm>

31

OWN NAV2 115-650.wav

<comm>
<ship>0OWN</ship>
<radio>NAV2</radio>
<freg>115.650</freqg>
< /comm>

32

OWN_ NAV2 114-600.wav

<comm>
<ship>OWN</ship>
<radio>NAV2</radio>
<freg>114.600</freg>
< /comm>
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Audio Filename

MATB_EVENT XML File Entry

33

OWN_NAV2 113-550.wav

<comms>
<ship>OWN</ship>
<radio>NAV2</radio>
<freg>113.550</freg>
< /comm>

34

OWN_NAV2 112-450.wav

<comm>
<ship>OWN</ship>
<radio>NAV2</radio>
<freg>112.450</freqg>
</comm>

35

OWN_NAV2 111-400.wav

<comm>
<ship>0OWN</ship>
<radio>NAV2</radio>
<freg>111.400</freg>
< /comm>

36

OWN_ NAV2 110-500.wav

<comm>
<ship>OWN</ship>
<radio>NAV2</radio>
<freg>110.500</freg>
< /comm>

37

OWN_NAV2 111-650.wav

<comms>
<ship>OWN</ship>
<radio>NAV2</radio>
<freg>111.650</freg>
< /comm>

38

OWN_NAV2 112-600.wav

<comm>
<ship>OWN</ship>
<radio>NAV2</radio>
<freg>112.600</freg>
</comm>

39

OWN_NAV2 113-500.wav

<comm>
<ship>0OWN</ship>
<radio>NAV2</radio>
<freg>113.500</freg>
< /comm>

40

OWN_ NAV2 114-450.wav

<comm>
<ship>OWN</ship>
<radio>NAV2</radio>
<freg>114.450</freg>
< /comm>
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Audio Filename

MATB_EVENT XML File Entry

OTHER COMI1 118-325.wav

<comms>
<ship>0OTHER</ship>
<radio>COMl</radio>
<freg>118.325</freqg>
< /comm>

42

OTHER _COMI_120-825.wav

<comm>
<ship>0OTHER</ship>
<radio>COMl</radio>
<freg>120.825</freg>
</comm>

43

OTHER _COMI _124-350.wav

<comm>
<ship>0THER</ship>
<radio>COMl</radio>
<freg>124.350</freg>
< /comm>

44

OTHER COMI1 126-175.wav

<comm>
<ship>0THER</ship>
<radio>COMl</radio>
<freg>126.175</freg>
< /comm>

45

OTHER COMI1 127-725.wav

<comms>
<ship>0OTHER</ship>
<radio>COMl</radio>
<freg>127.725</freqg>
< /comm>

46

OTHER COMI1 128-525.wav

<comm>
<ship>0THER</ship>
<radio>COMl</radio>
<freg>128.525</freqg>
</comm>

47

OTHER COMI1 130-875.wav

<comm>
<ship>0OWN</ship>
<radio>COMl</radio>
<freg>130.875</freqg>
< /comm>

48

OTHER _COMI1 132-950.wav

<comm>
<ship>0OTHER</ship>
<radio>COMl</radio>
<freg>132.950</freg>
< /comm>
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Audio Filename

MATB_EVENT XML File Entry

49

OTHER COMI1 134-175.wav

<comms>
<ship>0OTHER</ship>
<radio>COMl</radio>
<freg>134.175</freqg>
< /comm>

50

OTHER COMI1 135-225.wav

<comm>
<ship>0OTHER</ship>
<radio>COMl</radio>
<freg>135.225</freqg>
</comm>

51

OTHER COM2 118-275.wav

<comm>
<ship>0THER</ship>
<radio>COM2</radio>
<freg>118.275</freqg>
< /comm>

52

OTHER _COM2 120-775.wav

<comm>
<ship>0THER</ship>
<radio>COM2</radio>
<freg>120.775</freg>
< /comm>

53

OTHER COM2 124-500.wav

<comms>
<ship>0OTHER</ship>
<radio>COM2</radio>
<freg>124.500</freg>
< /comm>

54

OTHER_COM2_126-025.wav

<comm>
<ship>0THER</ship>
<radio>COM2</radio>
<freg>126.025</freg>
</comm>

55

OTHER COM2 127-675.wav

<comm>
<ship>0THER</ship>
<radio>COM2</radio>
<freqg>127.675</freqg>
< /comm>

56

OTHER COM2 128-475.wav

<comm>
<ship>0OTHER</ship>
<radio>COM2</radio>
<freg>128.475</freg>
< /comm>
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Audio Filename

MATB_EVENT XML File Entry

OTHER COM2 130-725.wav

<comms>
<ship>0OTHER</ship>
<radio>COM2</radio>
<freg>130.725</freg>
< /comm>

58

OTHER _COM2 132-800.wav

<comm>
<ship>0OTHER</ship>
<radio>COM2</radio>
<freg>132.800</freg>
</comm>

59

OTHER COM2 134-025.wav

<comm>
<ship>0THER</ship>
<radio>COM2</radio>
<freg>134.025</freqg>
< /comm>

60

OTHER COM2 135-175.wav

<comm>
<ship>0THER</ship>
<radio>COM2</radio>
<freg>135.175</freg>
< /comm>

61

OTHER NAVI1 108-350.wav

<comms>
<ship>0OTHER</ship>
<radio>NAVl</radio>
<freg>108.350</freg>
< /comm>

62

OTHER_NAV1_109-250.wav

<comm>
<ship>0THER</ship>
<radio>NAVl</radio>
<freg>109.250</freg>
</comm>

63

OTHER NAV1 110-400.wav

<comm>
<ship>0THER</ship>
<radio>NAVl</radio>
<freg>110.400</freg>
< /comm>

64

OTHER NAVI1 111-950.wav

<comm>
<ship>0OTHER</ship>
<radio>NAVl</radio>
<freg>111.950</freg>
< /comm>
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Audio Filename

MATB_EVENT XML File Entry

65

OTHER_NAVI 112-150.wav

<comms>
<ship>0OTHER</ship>
<radio>NAVl</radio>
<freg>112.150</freg>
< /comm>

66

OTHER NAVI1 113-000.wav

<comm>
<ship>0OTHER</ship>
<radio>NAVl</radio>
<freg>113.000</freg>
</comm>

67

OTHER NAVI 114-500.wav

<comm>
<ship>0THER</ship>
<radio>NAVl</radio>
<freg>114.500</freg>
< /comm>

68

OTHER NAV]1 115-750.wav

<comm>
<ship>0THER</ship>
<radio>NAVl</radio>
<freg>115.750</freg>
< /comm>

69

OTHER_NAVI 116-450.wav

<comms>
<ship>0OTHER</ship>
<radio>NAVl</radio>
<freg>116.450</freg>
< /comm>

70

OTHER NAVI1 117-650.wav

<comm>
<ship>0THER</ship>
<radio>NAVl</radio>
<freg>117.650</freg>
</comm>

71

OTHER NAV2 108-750.wav

<comm>
<ship>0THER</ship>
<radio>NAV2</radio>
<freg>108.750</freg>
< /comm>

72

OTHER NAV2 109-650.wav

<comm>
<ship>0OTHER</ship>
<radio>NAV2</radio>
<freg>109.650</freg>
< /comm>
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Audio Filename

MATB_EVENT XML File Entry

73

OTHER_NAV2 110-800.wav

<comms>
<ship>0OTHER</ship>
<radio>NAV2</radio>
<freg>110.800</freg>
< /comm>

74

OTHER NAV2 111-350.wav

<comm>
<ship>0OTHER</ship>
<radio>NAV2</radio>
<freg>111.350</freqg>
</comm>

75

OTHER NAV2 112-550.wav

<comm>
<ship>0THER</ship>
<radio>NAV2</radio>
<freg>112.550</freqg>
< /comm>

76

OTHER NAV2 113-400.wav

<comm>
<ship>0THER</ship>
<radio>NAV2</radio>
<freg>113.400</freg>
< /comm>

71

OTHER_NAV2 114-900.wav

<comms>
<ship>0OTHER</ship>
<radio>NAV2</radio>
<freg>114.900</freg>
< /comm>

78

OTHER NAV2 115-050.wav

<comm>
<ship>0THER</ship>
<radio>NAV2</radio>
<freg>115.050</freg>
</comm>

79

OTHER_NAV2_116-850.wav

<comm>
<ship>0THER</ship>
<radio>NAV2</radio>
<freg>116.850</freqg>
< /comm>

80

OTHER NAV2 117-950.wav

<comm>
<ship>0OTHER</ship>
<radio>NAV2</radio>
<freg>117.950</freg>
< /comm>
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