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Welcome
Hello, my name is Andre Garcia and it was an honor and privilege to
serve as the 2009-2010 GMU HFES Student Group President. This year we had
several new eager and ambitious members to the Arch lab who were ready to
take the Human Factors community by storm. The student group had many
exciting events planned this year including the big regional symposium we host
every third year in collaboration with the University of Virginia, Old Dominion
University, and Virginia Tech.
After many years of planning, testing, and preparation, we finally
launched our new and improved website (www.archlab.gmu.edu). We are
excited for the redesign and hope you find it pleasant and easy to navigate.
This  year’s  student  group  executive  council  brought many great ideas
and plans with them. Vice President Allie Jacobs, Secretary Jennifer Chen, and
Treasurer Ellen Clarke all offered unique perspectives and fresh energy ready to
take the student group to new levels. The Arch Lab has enjoyed an
unprecedented amount of involvement from current students as well as alumni
and friends of the Arch Lab, which make this more than just a center for
research and learning – we are a strong and vibrant community that continues to grow and set example for student
groups in the human factors community. My goal this year was to foster that community spirit, and to strengthen the
ties that bind students, faculty, alumni and friends to the Arch Lab.
In  closing,  I’d  like  to  thank  you  for  taking  time  out  of  your  busy  schedule to keep yourself informed about the
current state of the Arch Lab. If you have suggestions on how we can foster more alumni and community interaction, I
welcome your comments at AGarciaF@gmu.edu.

Newsletter Staff

Andre Garcia
Editor in Chief

Haneen Saqer
Contributing Editor

Geoff Robertson
Contributing Editor

Daniel Gartenberg
Contributing Editor

Daniel Roberts
Contributing Editor

CONTACT: Program Chair: Raja Parasuraman (rparasur@gmu.edu)
HFES Student Board President: Andre Garcia (AGarciaF@gmu.edu)
Newsletter Coordinators: Andre Garcia (AGarciaF@gmu.edu)
Arch Lab Email: archlab@gmu.edu
Newsletter Email: hfes@gmu.edu
Web Address: http://archlab.gmu.edu

CENTEC: Center for Neuroergonomics, Technology and Cognition
By Haneen Saqer

In July 2010, the Arch Laboratory at George Mason University launched a new Center of
Excellence focusing on neuroergonomics. The Center for Neuroergonomics, Technology and
Cognition (CENTEC) is a partnership between the Air Force Research Laboratory (AFRL) in Dayton,
Ohio and George Mason University. The Air Force Office of Scientific Research (AFOSR) will provide
CENTEC with one million dollars of direct funds for each of the next five years, with a match from
George Mason University in the amount of five-hundred thousand dollars each year (predominantly
in the form of faculty time) for a total of 7.5 million dollars. Faculty from George Mason University
will collaborate with Air Force researchers from the Human Effectiveness Directorate (RH) in the
711th Human Performance Wing of the AFRL to lead nine Project Areas (see Table 1). The research in
each of these areas serves to support the RH’s vision to “Integrate biological and cognitive
technologies to optimize and protect the airman's capabilities to fly, fight, and win in air, space, and
cyberspace.” Dr. Raja Parasuraman, University Professor and Director of the Graduate Program in
Human Factors and Applied Cognition (HFAC) will serve as the founding Director of CENTEC. Dr.
Parasuraman also currently serves as Chair of the Neuroimaging Core of the Krasnow Institute.
Neuroergonomics
The concept of
neuroergonomics evolved from the
research Dr. Parasuraman and his
lab personnel conducted while at
Catholic University. The two main
research areas of the laboratory
were human factors in aviation and
cognitive neuroscience. Through
weekly meetings and interactions
among the researchers, the notion
of applying neuroscience
techniques to the field of aviation
human factors was introduced and
the term neuroergonomics was
coined. Due to the fact that the lab personnel affectionately referred to the aviation human factors
researchers as propeller heads, Dr. Yang Jiang, a postdoctoral fellow at the time, drew an image of a
brain wearing a propeller beanie hat as symbol of the new neuroergonomics field. This logo later
appeared on a fake book cover titled “Review on Neuroergonomics” that was presented to Dr.
Parasuraman at his 50th birthday party. (The topic of the book was actually Jimi Hendrix, another of
Dr. Parasuraman’s interests.) A few years later, in 2003, Dr. Parasuraman authored an article on

neuroergonomics which appeared in Theoretical Issues in Ergonomics Science. In that article he defined
neuroergonomics as an area comprised of two interdisciplinary disciplines, neuroscience and
ergonomics which focuses on “the study of brain and behaviour at work.” In 2008, Parasuraman and
Rizzo published Neuroergonomics: The Brain at Work, bringing the fake book cover he received almost
ten years prior to reality. Now, the emerging field is the subject of several grants and programs
sponsored by numerous agencies.
CENTEC Goals and Impact
In addition to supporting the Air Force
vision via research, another primary goal of
CENTEC is to provide training to postdoctoral
fellows and graduate students in the use of state-ofthe-art technologies and emerging investigative
techniques in the field of neuroergonomics. To this
end, graduate students will spend summer months
at AFRL in Ohio under the supervision of AFRL
researchers. Additionally, postdoctoral fellows and
faculty members from George Mason University
will conduct 1-2 week stays at AFRL to gain access
to specialized equipment and exchange knowledge
with AFRL researchers. These goals differentiate
the CENTEC partnership from traditional grant awards in that the funds will be used to support the
next generation of researchers (as opposed to the funds being allocated to specific research projects).
CENTEC funds are projected to fund two postdoctoral fellows and approximately ten graduate
students each year, who will serve as Co-Air Force scholars. These scholars will work on a variety of
projects, many of which are already underway at George Mason University. The majority of the
postdoctoral fellows and graduate students will be allocated to the HFAC Program in the Psychology
Department. However, due to the interdisciplinary nature of neuroergonomics, some will work with
faculty members from the Departments of Biomedical Engineering, Computer Science, Economics,
Molecular Biology and Molecular Neuroscience. Aside from the additional visibility that CENTEC
will bring to the HFAC program, Dr. Parasuraman hopes it will also help George Mason University
achieve its strategic academic goals and further strengthen the Biomedical Technology and
Neuroscience spire of excellence. Specifically, the 2008 George Mason University strategic plan
identified the goal of attaining world-class ranking as the preeminent center for neuroscience and
bioengineering in five years and achieving top ten ranking in ten years.

Analyzing a Workstation with a Complex Display
The QSI Mobile Data Terminal in Red Top Cabs
Geoffrey B. Robertson
Being assigned a project in Cognitive Engineering on analyzing a complex workstation, I
took into consideration a particular cab ride in which I observed the driver interacting with
a novel device I had never seen inside a cab before. Feeling adventurous and living in DC, I
meandered up to Union Station with $80 cash in my pocket. My intention was to find a
cab equipped with this device and pay the driver to tote me around town until my
allocated funds ran out. However, this task proved more difficult than originally
anticipated.
As I walked up and down the cab line, peering into window after window of waiting cabs, I
was soon apprehended by Union Station security wondering what exactly I was doing. It
was explained to me, though with limited reasoning, that DC cabs are not allowed to use such devices. In order to locate a cab wit
the target device, I would have to contact a cab company stationed in Virginia.
Several phone calls later, I had a Ford Freestar, loaded with the target device, sent to Union Station by the Red Top Cab Company.
Brief Overview of MDT
Holistically  speaking,  a  typical  cab  driver’s  workstation  consists  of  several  individual  displays  that  generated  information  for the
driver to utilize while operating the vehicle. Most of these displays are manufactured with the vehicle and pertain to the general
and familiar car console layouts seen in any American car. However, in cabs affiliated with Red Top Cab Co. there is an additional
custom Type-W QSI Mobile Data Terminal (MDT), mounted on the dashboard.
The MDT gives the driver, among other helpful features, access to GPS navigation, logistics, emergency panic options, and
communication with headquarters (HQ) and other drivers via text messaging,. The MDT’s  display  has  24  fixed  yellow  primary  
function buttons (PFB) that surround a touch screen display. The touch screen provides supplementary button options, including a
full  QWERTY  keyboard,  as  well  as  additional  information  regarding  a  customer’s  location and subsequent GPS guided directions,
incoming messages from HQ and other drivers, the locations of other cabs in the area, and other general data that keeps the driver
working efficiently.
The MDT is mounted on a movable ball-joint bracket allowing the driver to adjust the display, bringing it closer as well as moving it
up, down, left, and right. The mounting bracket, which is constructed separately at the place of installation, includes a kill switch
that cuts direct power to the unit from the car battery. The significance of this kill switch to the display will be discussed later. The
interface is connected directly to the meter that displays the fare charges as well as the radio used by drivers to communicate
“verbally”  with  Red  Top  headquarters.
Analysis of Display
This display will be analyzed using information gained in class on the analysis of complex displays. I will discuss the display in terms
of  the  visual  scanning  required  by  the  vehicle’s  operator,  the  proximity  compatibility  principle, perceptual design principles,
warnings, and improvement suggestions.
It should be taken into consideration that the analysis of this display is done under the presumption, and general observation, that
the operator is not paying full attention to the  road  while  interacting  with  the  display.    Subjective  input  on  the  device’s  functionality,  
usefulness, impediments, and installation are from the opinion of one operator and one instillation technician via general and casual
conversation.
Visual Scanning
Though the unit is placed in convenient reach of the driver, it still requires much visual attention that distracts from watching the
road. I tried to tally how often I noticed the driver looking at the display but was unable to keep up with eye glances and physical
interactions requiring visual attention after about 30 seconds. The use of visual sampling is extremely high and requires the driver to
shift his gaze off the road in order to read, request, enter or send information. Mounting restrictions cause the display to be on a
lower  visual  plane  then  other  dials  and  displays  that  comprise  the  vehicle’s  console.    This  unfortunately  requires  the  operator to not
only make diagonal shifts in eye movement but also requires different muscle tension for the eyes to accommodate to the displays
new proximity. Intensity of glare on the touch screen as well as illumination during night driving was reported to affect visual
sampling times. When I asked the instillation technician about any proximity regulations when mounting system, the only
stipulation known was to not block the deployment of an airbag.

Proximity and Processing
As mentioned above, the proximity of the MDT display is not in line with other displays needed to operate the vehicle. Yet, to some
extent this seems beneficial, especially when taking into consideration the duel tasks of operating the vehicle safely and processing
separate information displayed on the MDT. This separation can be revered under the Proximity Compatibility Principle, taking into
account that the majority of the information available to the driver through the MDT is not required to operate the vehicle. So for
the most part, the operator can choose to keep his full attention on the road ahead as well as any car console display needed to
operate the vehicle in a safe and lawful manner. However, this separation becomes a problem when the MDT is used for
navigational purposes. If a customer calls HQ to request a cab, the pickup location, if provided, is sent to the driver via the MDT and
the GPS navigation becomes available to the driver if needed. If the driver requires the navigational assistance to locate the
customer,  then  the  additional  display  of  the  MDT  becomes  a  necessary  integration  to  the  driver’s  workstation.    This extra display is
searched for visually while driving. Because the directions are in written form, it is assumed that fixation dwells are longer when
extracting data from this display.
Perceptual design
The MDT interface itself comes across confusing at first. However, the PFBs do follow some Gestalt principles. They have similar
size and vary in only three shapes. They are, for the most part, grouped together by their shape and evenly placed around the
screen with good spatial proximity to one another. The PFBs are yellow with the exception of the red emergency button which is
located in the bottom right corner. The contrasting yellow against a grey face plate makes for easy distinguishing and targeting.
Each button is labeled with a brief description of their function with the exception of the GPS, which is labeled with a compass, and
the emergency, which is solid red. The red emergency button follows cultural understandings that red represents hazards, warnings,
and emergencies. The compass icon is also culturally understood with a familiar N,S,E,&W in a + form.

The touch screen displays a multitude of information including, the locations other cab, customer pick up requests listings,
geographical proximity to said customers in comparison to other cabs in the area, etc. However, the touch screen appeared to be
used  mostly  for  its  full  keyboard  feature  under  the  MDT’s  messaging  function  (PFB  labeled  MSG  on  the  interface).    The  keyboard  
follows  a  standard  QWETY  layout  following  cultural  customs.    Yet,  despite  this  function’s  apparent  usefulness  to  the  driver  to
communicate, it most certainly scared me the most as a passenger. Not only was the driver typing messages while operating the
vehicle but the keyboard and text box seemed inadequately sized causing mistypes and thus requiring more attention for
corrections and editing.

I asked the driver if he had become accustom to the feel of the primary function
buttons so to not have to rely heavily on searching for them visually. The response
noted that only the most frequently used buttons had become familiar enough to
feel out quickly without having to make saccades from the road to the display in
order to target their location. I asked which buttons he used most frequently, their
purpose, and their interaction. The reported most frequently used buttons are
marked with red dots on the diagram above. However, the system of how these
buttons correspond with one another and are integrated into the work cycle is a
process that happens over a period of time and requires the accessing of
information from other primary function buttons. This cycle, in brief, entails the
finding of a customer (i.e. requests called into HQ by the customer and distributed to cabs in proximity), locating said customer via
GPS if necessary, posting the customer into the system, transporting the customer, and collecting and posting payment all while
keeping in contact with HQ for the next customer availability Because I was the only passenger in the cab for the duration of my
ride I was unable to view this process in action.

Design Problems, Warnings, Alerts, and Quick Fixes
One thing I mentioned earlier was pointed out to me by a MDT installation technician for the Red Top Cab Company. The kill switch
attached to the mounting bracket behind the device exists only because of a common problem with the MDTs. Though not truly
related to the display layout, its purpose and function derives from the fact that, if drivers do not take the time to clear out the
messages that build up while communicating with one another and HQ, the memory fills up and the unit freezes. The only way to get
it back online is to cut direct power, wiping the memory clean.

There is no apparent warning for a memory shortage, at least not one that the driver was aware of. This causes a problem in
productivity and safety. If a driver does not keep up with message deletion he could potentially be without a display that is used to
acquire information about customers. To solve the problem, the driver must search for the hidden kill switch to bring the display
back online, adding another distraction to vehicle operation. Also, any information the driver was in the process of using would be
lost permanently.
I asked the driver about pop up warnings or second requests to execute a command. The only warning per se that he could think of
was a screen based question (depicted above) that popped up when trying to sign out of the system or signing in when already
signed  in.  In  this  situation  the  MDT  asks  the  basic  “Are  you  sure  you  want  to  do  this?”  question  and  provides  a  touch  screen  “yes”  
and  “no”  response  option.  The  MDT  does  appear  to  use  auditory  alerts  when  messages  or  calls  come  in  from  HQ.    I  noted  a  single
“ding”  when  a  message  came  through.    The  MDT  also  provides  the  option  for verbal communication with HQ. However, here again
rises  a  safety  issue.    To  communicate  with  HQ  a  driver  pressed  the  “Terminal  Control”  PFB  to  the  left  of  the  “Emergency”  PFB. HQ is
able to speak to the driver through the MDT interface, yet the driver must use a hand held CB radio (depicted below) that is
attached to a cord linked to the MDT. Why a device would be set up to not allow hands free communication is a question neither
my driver nor the technician could answer.
Another  design  problem  my  driver  pointed  out  is  that  the  “no  show”  PFB,  if  hit,  will  
erase all information about an upcoming customer, including the directions to their
location and their phone number for contact. It also red flags customer. There is no
apparent warning by the MDT that the button has been hit nor does a second request
to  confirm  a  “no  show”  appear  on  the  touch  screen.    The  placement  of  this  PFB  is  right  
next to another frequently used PFB and on the side of the MDT closest to the driver.
This positioning makes it problematic as it could easily be confused with another
button or accidentally hit while moving the hand over the display for another purpose.
Placing this button in a different area of the interface, possibly near a very seldom
used PFD such as the emergency, would help reduce this risk.

Other suggestions include having the PFDs light up at night. Because the PDFs do not light up it makes for hard targeting while
driving at night. Illuminating buttons would reduce the use of overhead lighting and extended visual searches. Also, placing remote
access frequently used PFDs on the steering wheel would reduce the amount of time for visual scanning to target buttons. Instead a
driver would become familiar with the feel and placement of buttons keeping his hands safely on the wheel and reducing
unnecessary eye movements of the road.

Designs We Love to Love,
Designs we Love to Hate.

By Dan Roberts

No Turn on Red Road Sign:
According to Virginia Code § 46.2-835, unless otherwise noted it is legal to make a right hand turn at a red traffic
light. In all cases however, drivers must yield to any pedestrians using the crosswalk. At a subset of intersections, Virginia
has  placed  signs  reminding  drivers  of  this  fact,  stating  “no  turn  on  red  when  pedestrians  are  present.”  The  sign  is  divided  
into  two  portions,  with  the  top  half  stating  “no  turn  on  red,”  and  the  bottom  half  qualifying  “when  pedestrians  are  
present.  ”  The  issue  is  that  the  bottom  portion  of  the  sign  is  printed  in  smaller text than the top portion, making it
difficult to read from the stop line of the intersection. In my own anecdotal experience, even when pedestrians are
absent at these intersections, drivers will frequently wait for a green light before making a right turn, often garnering
angry beeps from drivers behind them. To alleviate this confusion, the text of the sign should be made consistent by
enlarging the size of the bottom text to the readable size of the top text.

iPhone / iPod touch volume rocker:
Among the few physical controls on the iPhone / iPod Touch is the volume rocker (button pair on iPhone 4.)
Having a physical interface for this control allows users to adjust the loudness of their music or application quickly,
without having to navigate  through  menus  on  the  device’s  touch  centric  user  interface.  However,  there  is  an  
inconsistency in the action of the button, depending on how the device is held.
The hardware of the Apple iPhone and iPod Touch contain accelerometers, providing awareness of their held
position:  portrait  or  landscape.  While  the  touchscreen  interface  adjusts  according  to  the  device’s  rotation,  the  function  
of the volume buttons are static - the top button always increases and the bottom button always decreases loudness.
The problem is that while the button functions make sense while portrait mode, they seem backwards while in

landscape mode. For example, in portrait mode pressing the upper button increases the volume and shows the onscreen
volume indicator sliding to the right, however while in landscape mode, the user needs to press leftward button to
increases volume and move the volume indicator to the right.
There is a tradeoff here between consistency in the action of a particular button, and the relationship between
the button and the user interface. Apple has opted to keep the volume up down buttons static. While there are merits
to either design decision, their choice leads to the confusing situation in which, while in the landscape orientation, the
user must press the left button to move the volume indicator bar to the right. Changing the function of the hardware
buttons  depending  on  the  device’s  position  to  match  the  software  interface  can  alleviate  this  issue.

Designs we Love to Love
Korg Monotron Illuminated LFO Knob:
The Korg Monotron is an inexpensive analog synthesizer recently released by Korg, who have packed a usable
interface into a panel smaller than a 3x5 index card. The primary design feature of note for the instrument is the
transparent low frequency oscillator (LFO) knob, lit from within by orange light. The LFO is used to modulate parameters
of the higher frequency, tone-generating oscillator. On the Monotron, the illumination within the LFO knob changes in
intensity at the same rate and phase as the LFO, providing a visual indicator of the auditory modulation. This is in
contrast to other inexpensive synthesizers, which may have either no visual indicator or an opaque knob and separate
indicator light. By putting the indicator light within the knob, Korg has both saved on space and eliminated any
ambiguity as to what parameter the light corresponds to.

Google  Chrome,  ‘Omni  Bar’
The interface of the web browser seems to be in continuous evolution, with updates bringing new features that
users subsequently cannot work without. Google Chrome, released two years ago, has won over many Firefox die-hards,
partly  due  to  its  rendering  speed  and  partly  due  to  its  sparse  and  effective  interface.  One  of  Chrome’s  more  useful  
interface  elements  is  the  ‘omni  bar.’  While  Firefox  features  separate  address  and  search  bars,  Chrome  combines  them  
into  one  element,  the    ‘omni  bar.’  Besides  standard  Google  or  Yahoo  web  search,  the  omni  bar  also  allows  users  to  enter  
terms into the search fields of previously visited websites by typing the beginning portion of the site address and
pressing  tab.  For  example  if  the  library  database  WorldCat  has  been  visited,  typing  ‘WorldCat’  then  the  tab  key,  allows  
for searching a term on WorldCat without having to visit the site directly, a welcome timesaver.

New Student Corner

(Fall 2009)

Sergey Chernyak is a first year student in the Human Factors and Applied Cognition M.A.
program. He graduated from Moscow University of Petrochemical Industry in June 1984 with
a B.S. in Electrical Engineering. After serving in the military he worked as an Industrial
Engineer in an automation research firm. He completed a 2-year PhD research on automation
of amorphous metal production but the resulting dissertation could not be defended due to
his emigration to the United States. In the US, he worked in the capacity of a computer
analyst until 2008 when he decided to pursue a new career in Psychology. His current
research involves cognition and creativity in design, and his advisor is Professor John Gero.
Daniel Gartenberg is a first year Ph.D. student in the Human Factors Applied Cognitive Psychology
program. He earned his B.S. in psychology from the University of Wisconsin - Madison. His current
research deals with supervisory control, multiple object tracking, vigilance, and sleep disorders. He
is under the supervision of Dr. Greg Trafton and Dr. Raja Parasuraman.

Philip Jones is a first-year M.A. student in the Human Factors and Applied
Cognition program. He received his B.A. in Psychology from American
University in Washington, DC. He is primarily interested in usability and interaction design of
consumer and enterprise technologies, and is currently working on FAA/NASA contracts with
Metron Aviation, Inc. out of Dulles, VA.

Megan Kaminski is a first year student in the Human Factors and Applied Cognition program.
She graduated from Embry-Riddle Aeronautical University in May 2008 with a B.S. in Human
Factors Psychology and a minor in Aerospace Life Sciences. She is particularly interested in
working in the area of cockpit design and layout, as well as cognitive functioning in the flight
environment and how things such as spatial disorientation and high G-load affect cognitive
abilities. She was most recently working with Debbie Boehm-Davis.
Haneen Saqer is a second year doctoral student in the Human Factors and Applied Cognition Program.
She received her Bachelor of Arts in Psychology with minors in Biology and Environmental Studies from
Trinity University in San Antonio, TX in 2001 and a Master of Health Administration from Washington
University in St. Louis, MO in 2003. She returns to psychology after ten years of experience as a
consultant and health care administrator. Haneen is currently working with Dr. Raja Parasuraman and
Dr. Matt Peterson on projects related to automation, attention, and situation awareness.
Brian Taylor is a doctoral student under the advisement of Dr. Carryl Baldwin. He received his
Master of Arts degree from the University of Dayton in General Psychology in 2009, and his
Bachelor of Arts degree from the University of Colorado in Psychology in 2004. His current research
foci are in using electroencephalography (EEG) to investigate neurophysiological changes
of language processing related to aging, and changes in mental workload associated with computeraided training.

Nicole Werner is a first year Ph.D. student in the Human Factors and Applied Cognition program. She
received her B.S. in Psychology at George Mason University. Her research involves applying Human
Factors methods to reduce human error in Healthcare.

Personalized
behavioral
feedback and
smart phone
technology
By Daniel Gartenberg

As smart phone technology becomes
increasingly engrained in our everyday lives,
there is the potential to use these devices as tools for science and personalized medicine. A key feature of
such technology is that it can integrate the data collection process into everyday tasks, thereby creating data
that are longitudinal, repeated, and naturalistic. With these data, we can do things that were previously
thought to not be possible because a large amount of previously unexplained variation is taken out of the
equation when data are collected within an individual person instead of between multiple, very different
people.
The Proactive Sleep Alarm Clock is an example of such a naturalistic technology, where simply setting
an alarm clock at night collects data on sleep. Additionally, Proactive Sleep can be used to track various other
behaviors over time, which include a cognitive/motor task to measure morning grogginess and optional survey
questions on sleep onset, sleep efficiency, mood, exercise, diet, productivity, alcohol use, caffeine intake, and
medication use. The Human Factors and Applied Cognition (HFAC) program has played an important role in
the current success of the application in that human factors principals were applied in the design of the
application, in addition to helping to validate the application through scientific research.
Design principles learned in a course on Cognitive Engineering taught this fall by Dr. Carryl Baldwin
were applied to the design of the sleep diary (see Figure 1). Dual encoding of behavioral symbols and gestalt
based organization were implemented through the use of the warning schema of color, where green indicates
a healthy behavior, yellow indicates mediocre behavior, and red indicates unhealthy behavior. This enables
users to more easily local and global trends in their behaviors.
Additionally, the use of this application as a neuroergonomic tool for detecting arousal was explored
under the supervision of Dr. Raja Parasuraman and the council of Dr. Greg Trafton, Dr. Jon Mohr, and Adam
Dr. Winsler. In an experiment that appeared in a book chapter at the 3rd International Conference on Human
Factors and Ergonomics, a well-established task to measure the components of sleep, called the psychomotor
vigilance task (PVT), was modified and incorporated into the alarm clock as a stimulating game that can be
played in the morning (see Figure 2).

The interesting thing about this study was that a shorter duration PVT was sensitive to the homeostatic
component of sleep (i.e. sleep need), where it was proposed in previous research that a 10 minute PVT, and at
the very least 5-minutes PVT, could be sensitive to the components of sleep. However, it was found in this
study that a 1-minute PVT was sensitive to the homeostatic component of sleep and had a similar sensitive as
a 5-minute game. The implication of the finding that shorter games can be used to measure physiological
components of the body is that it is then more practical to administer such games at various times throughout
the day in order to non-invasively measure sleep need. Additionally, this finding suggests that the sensitivity
of  the  psychomotor  vigilance  task  to  sleep  deprivation  may  not  necessarily  have  anything  to  do  with  ‘vigilance’  
since the vigilance decrement, an important characteristic of vigilance, is typically associated with a time-ontask of more than 10 minutes.
The future of the Proactive Sleep application looks bright, with various opportunities currently
presenting themselves. Sleep clinics and numerous sleep professionals have taken an interest in the
application. Perhaps this is due to the potential for this application to be used to increase compliance when
patients are asked to fill out sleep diaries by their sleep clinician, in addition to using the diary as a treatment
for insomnia by implementing sleep restriction therapy in a proscriptive alarm clock. The application also can
be used to establish shift work routines for organizations and to determine how sleep affects worker
productivity, provided that more experimentation is conducted on how simple motor tasks can be used to
detect an individuals unique sleep needs. Lastly, with all the data being collected on a vast number of
behaviors, the repeated nature of the data, and it being collected over a long period of time, various novel
experiments can be conducted to examine the complex interactions of human behaviors. Eventually, maybe a
predictive equation can be implemented to give people personalized behavioral interventions designed for
self-improvement.
Check it out at www.proactivesleep.com! Feel free to contact me if you have an idea on how the data
collected by Proactive Sleep can be used. Also, a special thanks to Nick Penaranda who did a phenomenal job
building the application for Android.
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– A New Interface for Managing Speed in
Inclement Weather
By Jane Barrow

One year ago, a group from the Arch Lab consisting
of Jane Barrow, David Cades, David Kidd, Erik Nelson,
and Dan Roberts, were hard at work on their entry to
a design competition sponsored by NHTSA. The idea
was a design concept to improve driving safety using
an interface that would provide a suggested speed
limit for inclement conditions (SLIC). The design was
selected as one of three North American Finalists and
the team was asked to present their design at the 2009 Enhanced Safety of Vehicles
conference in Stuttgart, Germany. Although, it did not win the competition, the design has
since been pitched to multiple automobile manufacturers, generated two other conference
publications, been featured in two GMU news stories and is currently patent pending and in
the process of having the name SLIC trademarked.The concept behind the design is simple –
help people drive at safe speeds when
inclement conditions (e.g., bad
weather, poor roadway surfaces) make
the safe speed below the posted speed
limit. Most roadways in North America
only provide a speed limit based on
optimal road and weather conditions.
Drivers are generally unaware of what
an appropriate speed would be when
conditions are not optimal. By helping
drivers to reduce their speeds in
inclement conditions, SLIC will
hopefully reduce both the number and
severity of traffic crashes. The concept called for the vehicle to be outfitted with a series of
sensors (e.g., traction, rain, pattern recognition) that would allow for a safe speed to be
determined and then this safe speed would be displayed to the driver. The sensors required to
feed information to the SLIC display are already available in most modern automobiles and
could be repurposed to provide information for this new system. Optical sensors can be used
to determine whether the road surface has standing water, snow, or ice; traction sensors can
be used to supplement or replace the information provided by optical sensors; rain sensors
can be used to determine whether precipitation is present; GPS receivers can be used to keep
track of the legal speed limit for the current location; and pattern recognition software can be
used to supplement speed limit information provided by the GPS system (in case of modified
speed limits for work zones or the like). Since modern automobiles utilize an onboard

computer, all that would be
required would be an
algorithm to utilize the
sources of data and produce
an appropriate speed limit for
the current conditions and
then to display that
information to drivers.
The focus of this project
was on that display. The team
applied HF design principles
to develop an interface that
would accurately convey the
information in a quickly and
easily interpretable way. The
design team determined that
an icon was needed to indicate to the driver that the system was engaged, and then a method
was needed to relay the speed information to the driver. Due to limited real estate in the
instrument panel and the need to keep compatible information displays in close spatial
proximity, it was determined that presenting the speed information using an analog display
that wrapped around the speedometer would be ideal. User testing was performed using
both paper prototypes and a desktop driving simulator. The results of the driving simulation
demonstrated that when the system was engaged, mean speed was significantly slower than
when not engaged, and that the speed selected by the drivers fell within the range suggested
by the system. The results indicate that drivers were able to accurately interpret the speed
suggestion, and the concept that they system was recommending a safer speed based on
current conditions.
The design team has been
quite pleased with the success of
the design concept, and hopes
that it will be picked up by an
automobile manufacturer for
implementation. If you have
questions about the design
concept, please e-mail Jane
Barrow at jbarrow1@gmu.edu.

Getting to Know Tyler Shaw_
By Andre Garcia
Professor Tyler Shaw, Ph.D., is the Arch Lab’s newest professor. After
completing his Ph.D. from the University of Cincinnati under the
supervision of Dr. Joel Warm, Tyler has spent the last 2 years as a postdoc under Dr. Raja Parasuraman. His research interests include
examining cognitive workload using non-invasive imaging devices and
human-computer interaction.
AG: Please tell us a little about yourself, your background, your research
interests, and your experience having received your graduate training under
Dr. Joel Warm.
TS: My experience as a graduate student working under Dr. Warm was invaluable. He is a great mentor; he takes
teaching  his  students  and  developing  their  research  skills  very  seriously.    While  in  Dr.  Warm’s  lab,  I  worked  on  studies
examining the neurophysiological underpinnings of vigilance performance. When I came to GMU for my post-doc, I
continued that work, and I plan to continue that work as I transition into my new role as Assistant professor.
AG: What brought you to George Mason University and why?
TS:    I’d  always  been  curious  about  a  career  in  academia,  but  the  allure  of  the  “other  side”  was  enough  for  me  to  consider  
jobs in private industry and government areas. I had always heard horror stories about how difficult it was to make the
post-Ph.D. transition from industry back to academia, so as graduation was approaching, I decided to do a post-doc. A
post-doc is a good middle ground: you get a very good feel for what life as an academic will be but you can also explore
other professional opportunities like consulting. When the post-doc position with Raja became available, I jumped at
the opportunity. My experience as a post-doc with Raja was so great I decided to choose academia as my career path.
AG: How did you learn about the field of Human Factors and what made you continue to pursue that path?
TS: Dr. Warm first turned me on to Human Factors. As an undergraduate, I was interested in pursuing clinical
psychology.  When  I  took  Dr.  Warm’s  undergraduate  course  in  Research Methods in Psychology, I was intrigued and
wanted to apply some of the techniques I had learned in the course to laboratory experiments. I began doing vigilance
research in his lab, learned of the far-reaching applications, and have been hooked ever since.
AG: You worked for some time at the Air Force Research Lab. What did you learn by working there and how has that
helped  mold  you’re  research  interests?
TS: My experience as an intern at Wright Patterson Air Force was very favorable. For the first time, I was able to step
outside of my primary research interests, vigilance, and into a new area of research that examined teams working with
autonomous or semi-autonomous vehicles. During this time, it became very clear how important human factors
psychology is to the Air Force, and I was able to get a feel for more applied types of research. This is also one of the
reasons I am extremely excited about the new CENTEC center, as I will be able to work on my basic vigilance research
while also working on problems related to work teams and automation.

To learn more about Tyler Shaw’s unique talents, simply search for his famous video titled “UC Human Factors
VPP Lab Rap Video” on youtube.com. The video has the highest view count for any video when searching for the
keywords “Human Factors”, with well over 4,000 hits and counting.

The Beat
Awards
2009: Raja Parasuraman: State Council for Higher Education for Virginia (SCHEV)
Outstanding Faculty Award.
2010: Inaugural Raymond S. Nickerson Award for Best Paper in 2009 (Volume 15) of the Journal of Experimental
Psychology: Applied by the American Psychological Association for the article Parasuraman, R., De Visser, E., Clarke, E.,
McGarry, W. R., Hussey, E., Shaw, T., & Thompson, J. (2009). Detecting threat-related intentional actions of others:
Effects of image quality, response mode, and target cueing on vigilance, 15(4), 275-290.
David Cades- NASA Graduate Student Researchers Program (GSRP) Fellowship award (2008-2010)
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