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T 
HE INTER-UNIVERSITY WORKSHOP is a human factors 
engineering student-organized event. For 18 years now, 
the State University of  New York at Buffalo, the Uni-
versity of  Waterloo, and the University of  Toronto ro-

tate hosting this single-day mini-conference. The purpose of  the 
event is to give students an opportunity to present their work in a 
friendly, low-pressure forum. It is a place where they can gain ex-
perience in speaking and presenting as well as garner feedback 
and constructive criticism from their peers, keynote speakers, and 
attending faculty members. Students are able to gain professional 
experience presenting their research and enjoy networking oppor-
tunities with fellow peers, researchers, professors, and profession-
als. This year, we’re fortunate to have students and faculty from 
Rochester Institute of  Technology, Penn State Erie, The Behrend 
College, University of  Campinas/Brazil, and Norwegian Univer-
sity of  Science and Technology among our attendees. 

This workshop showcases current and proposed research related 
to human factors engineering and other related disciplines, such 
as biomechanics, ergonomics, psychology, cognitive engineering, 
user experience, and design research in academia and industry.  
While the day’s events are centered around student presentations, 
the IUW also features keynote speakers, a poster competition, 
and a social/networking dinner.  

We hope that this IUW will be as successful and memorable as 
years past. We wish all of  our attendees an enjoyable and in-
formative day! 
 
Sincerely, 
The 2017 IUW Organizing Committee, 
University at Buffalo HFES Student Chapter 

Welcome to the 2017 IUW 
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Keynote Address I 

HF/E in Healthcare: Contributions, Opportunities, 
and Challenges (9:40am) 

 

Dr. Carolyn Sommerich, The Ohio State University 
 

Abstract: HF/E has a lot to offer industries and the people that provide 
healthcare and caregiver services. Substantial contributions have already 
been made in some key areas, such as the development and adoption of 
ceiling lifts and no lift policies to reduce exposure to some patient handling 
activities in hospitals.  However, there are many areas of opportunity within 
healthcare that are unaddressed or under-addressed which could bene-
fit from attention from HF/E. Yet there are also many challenges to mak-
ing changes in the way tasks are performed, making changes to the tools 
that are used, and making changes to the environments in which healthcare 
is provided. This presentation will examine some of the notable contribu-
tions that have made work life improvements for some healthcare profes-
sionals, some of the many opportunities and needs to which HF/E 
could contribute, and some of the challenges that must be recognized in 
advance if we are to go beyond intervention conceptualization and develop-
ment and get to deployment, adoption, and making real, posi-
tive improvements in the work lives of those who provide healthcare and 
caregiver services.   

Biography: Dr. Carolyn Sommerich is an Associate Professor in the De-
partment of Integrated Systems Engineering at The Ohio State University 
and also holds graduate faculty status in Department of Mechanical and 
Aerospace Engineering and the School of Health and Rehabilitation Scienc-
es within OSU’s College of Medicine. She is the director of the OSU Engi-
neering Laboratory for Human Factors/Ergonomics/Safety. Her research 
focus is ergonomics and occupational biomechanics, with a special interest 
in intervention research to reduce exposures to risk factors for musculoskel-
etal discomfort and disorders; application sectors include healthcare, indus-
try, and education. 
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Student Presentations         Session 1 

Abdul Shaik—Rochester Institute of Technology 

Effects of exertion variability on the FDI muscle fatigue and recovery during intermittent 
contractions 

Most of the current tasks in workplace involve repetitive jobs with low to 
medium levels of muscle contraction. Performing such tasks for a long-time 
can induce localized muscle fatigue (LMF), which reduces the workers’ per-
formance; also, has been considered as a precursor of Work-related Muscu-
loskeletal Disorders (WMSDs). Among the potential solutions to reduce the 
LMF development, more physical load variation has been shown to mini-
mize the muscle fatigue development. However, there is a lack of assess-
ment between the effects of different force-varying conditions in a simple 
biomechanical system. Therefore, our main goal was to observe how varia-
bility in muscle force generation during different working conditions affects 
the fatigue and recovery in FDI muscle. Twelve participants will perform 
the finger abduction task during four different experimental conditions; 
each will last for ~1-hour and an additional recovery session will occur for 
~30 min. These conditions will introduce force variation scenarios such as 
low intense periodic increases in force for a short duration during work 
phase of a contraction, and active rest with low and high levels of contrac-
tion (5% and 60% of maximum FDI capacity). Our preliminary results 
showed that the presence of force variation reduced the LMF development, 
probably due to introducing the variability in motor unit recruitment or bet-
ter removal of metabolites. Outcomes of this study can be used to reduce 
the fatigue development and better predicting the muscle force generation 
capacity over time, thereby reducing the risk of musculoskeletal disorders. 

 

João Almeida—University of Campinas/Brazil 

Development of a minimally invasive device for urodynamic test in men 

The pressure-flow study is the gold standard test for diagnosing infravesical 
obstruction in men. It combines the invasive measurement of vesical pres-
sure with urine flow rate for defining the diagnosis. Besides being invasive 
and uncomfortable, this test’s procedure is expensive and time-consuming. 
Alternative methods have been developed for measuring vesical pressure in 
a minimally invasive fashion, all based on urine flow interruption. One of 
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the methods described in the literature is the condom catheter, based on a 
male incontinence condom whose output is controlled by solenoid valves. 
The other method uses a controlled inflatable cuff placed around the penis, 
called penile cuff. These methods have been able to achieve promising re-
sults however some drawbacks have been identified. We developed a meth-
od that is based on the device we called urethral connector (UC). Its conical 
shape adapts to the urethra and a longitudinal leak allows urine to pass 
through during micturition. There is a lateral connection to a sensor that 
records the vesical pressure when flow is manually interrupted. Besides be-
ing an alternative to the invasive pressure-flow study, the UC was designed 
to be as natural to use as possible. In this work, we briefly present the devel-
opment of the UC and some aspects related to human factors. We also give 
a future perspective for this device and its role in making the urodynamics 
test less bothersome. 

 

Amir Baghdadi—University at Buffalo 

Upper body gait kinematics estimation using IMU data in ankle 

Studies have shown that the relationship between fatigue states and acceler-
ation of body parts is quite strong. Therefore, monitoring changes in accel-
eration can serve as a measure of fatigue development. The objective of this 
study was to develop a system for the detection of fatigue in workers during 
prolonged walking. Data was collected from a sensor system containing an 
inertial measurement unit (IMU) attached to the ankle joint, as the lower 
body is most likely to become fatigued following walking. A previously de-
veloped dynamic multi-segment model for the body, along with a mathe-
matical formulation simulating the experimental results of gait characteris-
tics in terms of angular and acceleration profiles was used to simulate hu-
man walking on level ground. Here we focus on hip acceleration and trunk 
posture as potential indicators of fatigue in prolonged walking. In this study 
we aim to use the model and the IMU data from the ankle to optimally esti-
mate the acceleration of hip joint and inclination of trunk using a compari-
son of Extended Kalman Filter (EKF) and Unscented Kalman Filter (UKF) 
for use in subsequent analysis of the onset of fatigue. Simulation results 
show reasonable accuracy in the estimation of acceleration and inclination 
in the hip and truck respectively. The RMS of state error was 0.04 degrees 

Student Presentations 
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for trunk posture and 0.02 m⁄s^2  for hip acceleration in EKF as well as 
0.18 degrees for trunk posture and 0.12 m⁄s^2  for hip acceleration in UKF 
showing the better performance of parameters estimation in EKF com-
pared to UKF.  

 

Maya Luster—Rochester Institute of Technology 

Investigating the effects of lower back fatigue on human gait and the propensity for slip 
and fall 

Locomotion is an essential part of everyday life whether to perform tasks at 
work, or normal daily activities. Most of the earlier studies focused on the 
impact of lower extremity joint fatigue on increasing the risk of slips and 
falls. In this study, we will focus on how low back muscle fatigue changed 
the participant’s gait and whether that increased the risk of slip and fall. It 
was hypothesized that the localized muscle fatigue of the low back would 
affect the kinematic measurements associated with the human gait in a way 
that would lead to a higher propensity for slips and falls. A convenience 
sample of eleven healthy adults participated in this study, (6 M, 5 F).  Their 
low back muscles were fatigued by executing trunk extension over a roman 
chair, while every 5 minutes maximum voluntary isokinetic exertion data 
was collected to quantify the fatigue level. Before and after fatigue, partici-
pants completed a series of walking trials (normal and fast), with a slip per-
turbation induced unexpectedly during a normal walking trial. Various gait 
measures were considered such as step length, step width, heel contact ve-
locity, and the minimum toe clearance. Repeated measures of analysis of 
variance (RANOVAs) will be conducted in JMP Pro 13 to determine the 
impact of low back fatigue and walking velocity on the dependent measures 
of this study. Further understanding of the impact of low back muscle fa-
tigue on the risk of slip can help to develop more efficient interventions to 
reduce slips and falls. 

 

 

 

 

Session 1 
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Mahdi Ebnali—University at Buffalo 

Personalized training system for driving in autonomous vehicles 

To increase transportation safety and decrease the role of human operator, 
as a main cause of the most traffic accidents, various types of automated 
vehicles (AV) are designed. These vehicles, depend upon the level of auto-
mation, let drivers to shift from driving task to the secondary tasks like 
reading, sleeping and talking to cell phones. However, in some critical situa-
tions, the driver is expected to be available for taking control of the car- but 
with sufficiently comfortable transition time. Therefore, as the driver still is 
in the loop, associated human factors challenges need to be addressed. Un-
timely disengagement from, misunderstanding of, and misuse of the system 
are potential challenges which have been reported in AV driving. In addi-
tion, overreliance on the system results high level of distraction, impaired 
situation awareness and reduced driving skill. Considering these crucial chal-
lenges, this study aims to design a personalized training system which not 
only address these challenges, but also based on predefined supervised data 
mining algorithms, it detects the novice drivers’ driving pattern and offer 
personalized scenarios to improve his/her skills and decrease the frequency 
of errors. We expect that this training system which is designed by unity 
game engine effectively train the people to understand abilities and limita-
tions of AVs, improve trust issues and help them to have safe disengage-
ment and re-engagement.  

Student Presentations         Session 1 
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Poster Presentations: 

 

Kuan-Ting Chen —University of Waterloo 

A study of the effectiveness of sonification feedback for highly automated driving 

Objective: To explore whether the use of continuous sound feedback under 
highly automated driving context would facilitate drivers’ re-engagement 
behavior in the driving control loop. Background: To date, human factors 
issues remained for highly automated driving, as it still requires drivers to 
regain driving control while autonomous agent reaches the system bounda-
ries. Previous studies have mainly adopted visual interfaces or a combina-
tion with auditory beep sounds to announce take over request. While visual 
modality is likely to be occupied by the non-driving related tasks, auditory 
modality seems to be a promising way as people are sensitive to sound 
change. Sonification is the method to translate information into sound. 
There is little research exploring the design and application of sonification 
to provide feedback to the drivers under autonomous driving context. 
Method: The driving simulator study will be conducted to test the efficacy 
of continuous sonification comparing to the discrete alert style. Two groups 
of participants experiencing different sonification techniques will encounter 
same set of different take-over scenarios. During the automation driving, 
drivers are required to engage in secondary tasks and switch to manual driv-
ing after take-over request announced. Measurements include time to disen-
gage automation, and the quality of take-over behavior. Expected Results: 
Continuous sonification, as the subliminal cues while drivers engaging in 
secondary tasks, is hypothesized to shorten take-over time and reduce dras-
tic driving behavior. It will serve as the design implication whether to em-
ploy continuous sonification as the interface to provide feedback or single 
beep tone only suffices. 

 

Murat Dikmen—University of Waterloo 

Trust in Autonomous Vehicles 

Autonomous driving is on the horizon. Vehicles with partially automated 
driving capabilities are already in the market. Before the widespread adop-

Lunch and Poster Session 
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Lunch and Poster Session 

tion however, human factors issues regarding automated driving need to be 
addressed. One of the key issues is how much drivers trust in automated 
driving systems and how they calibrate their trust and reliance based on 
their experience. In this paper, we report the results of a survey conducted 
with Tesla drivers about their experiences with two advanced driver assis-
tance systems, Autopilot and Summon. We found that drivers have high 
levels of trust in Autopilot and Summon. Trust decreased with age for Au-
topilot but not for Summon. Drivers who experienced unexpected behav-
iors from their vehicles reported lower levels of trust in Autopilot. Over 
time, trust in these systems increased regardless of experience. Additionally, 
trust was correlated with several attitudinal and behavioral factors such as 
frequency of use, self-rated knowledge about these systems, and ease of 
learning. These findings highlight the importance of trust in real world use 
of autonomous cars. Also, the results suggest that previous findings on trust 
in automation are applicable to real world cases as well. 

 

Yaoyu Fu—University at Buffalo 

Validation of a virtual FLS intracorporeal suturing simulator 

Intracorporeal suturing is one of the most important and difficult proce-
dures in laparoscopic surgery. Practicing on a FLS trainer box is effective 
but requires large amount of consumables and is scored subjectively. The 
purpose of this study is to evaluate the face validity of the intracorporeal 
suturing task on a Virtual Fundamentals of Laparoscopic Surgery Simulator 
(Virtual FLS).  After a video demonstration and a practice period, twenty-
three medical students and residents completed an evaluation of the simula-
tor. The participants were asked to perform the standard intracorporeal su-
turing task on each of the Virtual FLS and the traditional FLS box trainer. 
The presentation order of the devices was balanced. The performance 
scores on each device were calculated based on time (seconds), deviations 
to the black dots (mm), and incision gap (mm). The participants were then 
asked to finish a 13-question questionnaire regarding the face validity of the 
simulator. Participants answered questions with ratings from 1 (not realis-
tic/useful) to 5 (very realistic/useful). A Wilcoxon signed ranks test was 
performed to identify differences in performance on the Virtual FLS com-
pared to the traditional FLS box trainer.  
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Amanda Johnson—University at Buffalo 

Human factors in the operating room 

The presentation will cover various dimensions of human factors research 
that are ongoing in the ATLAS Laboratory (Applied Technology Laborato-
ry for Advanced Surgery ) at Roswell Park Cancer Institute in collaboration 
with the Industrial and Systems Engineering Department at SUNY Buffalo. 
The presentation will review ongoing studies involving communication, dis-
traction, and anticipation. 

 

Karen Kim—University at Buffalo 

Smart sign system 

The IDeA Center is developing a project, the Smart Sign, to address the 
usability challenges in wayfinding applications for users with visual impair-
ments. Objective: The Smart Sign will enhance wayfinding by improving 
access to multisensory information (visual, audible and tactile) for all build-
ing users; it will also provide features and functions to enhance use of build-
ings and facilities management. The research will identify whether the signs 
have a competitive advantage over existing products, and which features are 
desirable from the perspective of the purchase and building user. For in-
stance, no other systems provide detailed information on rooms and spaces. 
The smart sign will incorporate this feature, which can be very useful in 
building management activities like tracking utilization of rooms. We hy-
pothesize that the smart signage system will promote better comprehension 
of indoor environments as compared with no accommodation.  
Study design: Participation in this study consists of (1) answering a series of 
demographic questions, (2) training on how to use the Smart Sign that is 
equipped with NFC chip, (3) task completion performed on the Smart Sign 
(4) performing a wayfinding task, (5) providing an evaluation of their expe-
rience with the Smart Sign. (6) providing general feedback or concerns 
about the overall experience. Step 5 & 6 of the study will be recorded 
through an audio recording device and Step 2, 3 and 4 will be recorded with 
a video recording device. The study will take place in the upcoming months 
at the IDeA Center’s Lab at the University at Buffalo. 

 

Lunch and Poster Session 
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Lunch and Poster Session 

Karen Kim—University at Buffalo 

GIS data web user interface design 

Human-computer interaction is the study of the interaction between a user 
and the machine. People use devices to complete various types of tasks eve-
ry day. A good product design will allow the user to complete the task more 
efficiently while a bad design will impede progress of the task. The focus of 
this project is to create an interface for a software that validates GIS data. 
The members of the Mimir project would be representatives of the users of 
the system and form an integral part of our design process. 
GIS or geographic information system, is a computer system that captures, 
stores, analyzes and manipulates geographic data. GIS can be used in all 
kinds of situations. Some of the most popular uses of GIS are in mapping 
and routing of transportation, e.g., Google, Yahoo and Bing use GIS for 
their mapping software to provide users information about the area they are 
looking at such as addresses, buildings, traffic situations and much more. 
We are currently in the data collection phase of research. One goal is to gain 
information about the product itself and what the user group, consisting of 
data analysts, expects and anticipates it to do. Three data collection tech-
niques were identified: product analysis, questionnaire, and focus groups. 
Data collection will occur in two phases. First, Primary Research consist of 
talking directly to users to gather product insights and design requirements. 
The Secondary Research would consist of a scan of the research literature 
and community internet forums towards the same goal. We would combine 
insights from Primary and Secondary research to give us guidelines to go 
ahead in the design process. The Primary Research phase is currently ongo-
ing. We have completed the focus group discussion and are now developing 
a survey questionnaire. 

 

Yeti Li—University of Waterloo 

Ecological interface design for financial trading: Trading performance and risk preference 
effects 

We report an experimental study that involves understanding how display 
(conventional or ecological) and system mode (profiting, neutral or losing) 
affect financial trading performance and risk preference. Twenty-four un-
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dergraduate and graduate student participants interacted with a financial 
trading simulator in the playback of a real market. Each participant com-
pleted a conventional display scenario and an ecological display scenario 
that were presented in a counterbalanced sequence. The participants per-
formed buying and selling executions on a financial product based on the 
portfolio status and their own judgement of the market movement. The 
participants’ trading behaviors were recorded. The conventional display in-
cluded a market panel, a portfolio panel, a trading history panel and a trad-
ing command panel. The ecological display included all panels from the 
conventional display as well as a multivariable visualization showing the 
causal relationship between the market, the portfolio and the trading execu-
tions. Results on the display type effect showed that the ecological display 
neither improved nor degraded trading performance. However, the partici-
pants held a significantly larger position size with the ecological display than 
with the conventional display, indicating a risk-seeking portfolio with the 
ecological display. Results on the system mode effect showed that the par-
ticipants were more likely to take a moderate risk-seeking action (i.e., hold-
ing the portfolio) while the system was making a profit than while the sys-
tem was in a neutral state. This study is the first experimental study to eval-
uate ecological displays in a financial trading setting, and has implications 
for designing financial trading displays.  

 

Dr. Heather Lum—Penn State Erie, The Behrend College 

Pokémon Go: Changing your view of the world  

Spatial intelligence is fundamental to the way that we think and learn about 
our environment. Like most cognitive skills, there are large individual differ-
ences and although some of them are innate, others are subject to improve-
ments and training. VIZ is an interdisciplinary project focused on assessing 
and training these spatial skills. We use things like games to analyze ways to 
improve one’s spatial awareness. Utilizing digital games allows for a simula-
tion of real-life cognitive processes. Game performance allows us to exam-
ine individual differences in spatial abilities. Video games also allow us to 
find new ways in improving and training spatial abilities. Pokémon Go is a 
mobile game that requires players to explore their environment in order to 
progress in the game. To collect pokemon and pokémon in the game play-

Lunch and Poster Session 

16 

 

Lunch and Poster Session 

ers must move throughout the environment. These tasks involve catching 
Pokémon, collecting items from Pokestops, and battling other players at 
gyms. Pokémon Go gives a new avenue for looking into mental mapping 
and learning capabilities of our environment. Our preliminary findings sug-
gest that participants are creating mental maps of the pathways on the col-
lege campus and are able to recreate them on paper. As a follow up to our 
original study, we are currently examining the differences between those 
who play cooperatively (with another person) or individually (by them-
selves). We will also investigate how the use of augmented reality (AR) may 
affect in game performance, spatial awareness, and overall perceptions and 
enjoyment of the game. 

 

Kylie Molinaro—University at Buffalo 

Evaluating the applicability of analyzing phishing email judgments with the double sys-
tem lens model 

Phishing emails continue to pose a serious threat to cybersecurity. While 
automatic filtering and user training can aid in the detection of phishing 
emails, these are not completely effective and users are still being victimized 
by these attacks. Judgment analysis (JA) provides a means of analyzing both 
how diagnostic information in the environment (cues) contributes to an 
outcome and how users synthesize those cues into judgments about that 
outcome, typically using multiple linear regression. In this work, we apply 
JA to phishing email judgments. Because JA has not been applied to this 
domain, this effort assessed whether or not the statistical assumptions of JA 
with multiple linear regression are upheld. We hypothesized that phishing 
cues are linearly combinable and thus a lens model analysis is appropriate 
for evaluating phishing judgments. To test this, we analyzed ten individual 
human judges concerning whether or not emails were phishing across a 
controlled experiment. We processed these results using the double system 
lens model. This revealed that the lens model is an appropriate means of 
analyzing phishing judgments. This was primarily evidenced by the good-
ness of fits found for both the environment model and the human judg-
ment models. Varying achievement scores were also observed across partici-
pants consistent with their varying levels of performance in the judgment 
task. We discuss the implications of these findings and explore how the 
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analysis capabilities afforded by the lens model can be used in future re-
search to help combat the phishing problem. 

 

Amit Pathak—University at Buffalo 

Applying artificial neural networks (ANN) for finding indicators for improvement of 
population health 

While most of the healthcare policies emphasize on controlling the macro-
scopic factors such as disease rates and medical care, the effect of policies at 
individual levels remains unnoticed. To understand the correlations between 
such factors and well-being of populations at individual levels, the EQ-5D 
model which defines generic health status as Mobility, Self-Care, Usual Ac-
tivities, Pain/Discomfort and Anxiety-Depression was thoroughly studied 
for preparation of a dataset. The dataset incorporates data from 12 nations 
namely, Argentina, Belgium, Denmark, Finland, France, Germany, Italy, 
Netherlands, Slovenia, Spain and United States for the age groups 18-75+. 
The indicators needed to have numeric data for all 12 countries, for the 
time ranges of the available EQ-5D survey data, for both sexes, and for all 
age groups for inclusion into the dataset. The indicators define expenditure, 
living conditions, mortality, morbidity and population. Exponential func-
tions are used to fill in the missing values after exploring their performance 
compared to other functions. Weighted average for the World Bank indica-
tors is calculated using a derived formula. The EQ-5D parameters are calcu-
lated by considering Level 2 (some problems) and Level 3 (confined to bed) 
problems and the EQ-5D index population norms (European VAS value 
set). 

 

Jiajun Wei—National Center for Human Factors in Healthcare 

Data-driven usability study based on physicians' medication ordering behavior 

Electronic health record (EHR) systems have tremendous promise for im-
proving the care process, and several benefits have already been realized. 
One aspect of the care process that has been significantly impacted by 
EHRs is medication ordering. Computerized provider order entry systems 
(CPOE) have led to improvements in safety by reducing certain types of 
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prescription errors. However, the poor usability of some CPOE systems has 
also led to a burdensome process of searching for the appropriate medica-
tion, which eventually causes medication ordering errors and physicians’ 
frustration. In this study, we examined medication search efficiency by 
quantifying overall search behavior, such as the number of search attempts 
and search results for a specific medication order across different EHR sys-
tems. Significant difference was found for the number of search attempts 
between sites. Based on the search term used at each site, we did descriptive 
statistics for the number of medication results presented to participants. 
Markov chain was used to visualize the transitions of search terms made by 
participants. This allows us to intuitively compare the level of search diffi-
culty across sites as well as provides insight into the discrepancy between 
users’ expectation and the capacity of EHR systems. 
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Keynote Address II 

Stop or Flop? Dilemmas on the Knife-edge of      
Human Excellence (1:45pm) 

 

Dr. Wayne D. Gray, Rensselaer Polytechnic Institute  
 

Abstract: The question of “what makes an expert” requires solving, at least, 
four categories of “mysteries of expertise”. First, what led one person to 
invent the Fosbury Flop while all other high-jump contenders had long 
stopped searching for new methods and sought only to perfect the 
established ones? Second, what leads many people to be content with being 
good (30 wpm) “hunt and peck” typists (Yechiam, Erev, Yehene, & 
Gopher, 2003)  while surrounded by a sea of average (70 wpm) 
touchtypists? Third, what leads many people who have learned 
expert interaction techniques to fall back on novice modes of interaction 
while others do not (Fu & Gray, 2004; Lafreniere, Gutwin, & Cockburn, 
2017)? Fourth, why do many who acquire difficult but expert-level 
techniques that enable them to perform well in demanding situations, 
continue to use these difficult techniques in even the simplest of situations? 
Situations in which less demanding “novice” methods would suffice to 
obtain equivalent levels of performance? Listeners beware! The solution to 
these mysteries are currently being pursued and are not yet solved. While 
“motivation” is recognized as playing an important role in each of the four 
categories, this talk will largely neglect motivation in favor of the cognitive 
issues. Likewise, while some very intriguing data will be discussed, firm 
answers will not be provided.  
 
Biography: Dr. Wayne D. Gray is a researcher in the fields of 
computational cognitive modeling, cognitive neuroscience, interactive 
behavior, extreme expertise, cognitive workload, and human error. Since 
earning his Ph.D. from UC Berkeley, he has worked for government and 
industry research labs, as well as universities. He is currently a Professor at 
Rensselaer Polytechnic Institute with appointments in three departments. 
Dr. Gray is a Fellow of the Cognitive Science Society, the Human Factors & 
Ergonomics Society (HFES), and the American Psychological Association 
(APA).  
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Sylvia Green—Norwegian University of Science and Technology 

Using spatial network analysis to understand and enhance bicycle network planning in 
Toronto, Canada 

This research used spatial network analysis to learn about the relationship 
between the configuration of the bicycle network and the social and political 
processes relevant for bicycle network planning in Toronto. Two network 
centrality values; angular betweenness and angular closeness with a metric 
radius of 5 km, were calculated to find the directness and accessibility of 
individual links within Toronto’s legal and proposed and existing official 
bicycle networks. These network centrality values were compared to the top 
bicycle infrastructure priorities of experts and road network users, cyclist 
flow data, the location of political support for network expansion, bicycle 
modal share, and the presence of low equity areas. Additionally, semi-
structured interviews with experts in bicycle planning in Toronto were un-
dertaken. From this, insight into the bicycle network planning process was 
distilled. The qualitative and quantitative data were analyzed together to 
build an understanding of how the configuration of the built form of the 
bicycle network in Toronto is related to social and political patterns relevant 
for bicycle network planning. It was found that spatial network analysis is a 
promising way to enhance and understand bicycle network planning in To-
ronto. 

 

Adam M. Houser—University at Buffalo 

Formal mental models for inclusive privacy and security 

Efforts to bring inclusive privacy and security solutions to disadvantaged 
populations will require multifaceted approaches. A key aspect of this chal-
lenge is understanding the diverse needs of the userbase, as this will help 
ensure the alignment of proposed solutions with these needs. One potential 
strategy for addressing this challenge is to rigorously explore the mental 
models that characterize stakeholders’ privacy and security concerns. This 
presentation will suggest a strategy to meet this challenge, drawing on ap-
proaches from human factors engineering and formal methods to establish 
a framework for modeling and exploring user mental models within a secu-
rity context. Potential areas of exploration using this method will also be 
discussed. 
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Dia Rahman—University of Waterloo 

Human factors implications for designing zero-effort technology - How to design for tech-
nologies without controls or interfaces 

Zero effort technology (ZET) is a type of technology that requires little or 
no effort when people are using it. This type of technology has been gaining 
momentum in the market in the recent times in different types of consumer 
driven industries. Devices and machines that are considered zero effort 
technology (ZET) use advanced techniques such as computer vision, sensor 
fusion, machine learning to operate automatically to collect and analyze da-
ta. While developing ZET, it is vital that the system is designed as close as 
possible to the preference and needs of the user. Specification is used as a 
mean to solve two problems when it comes to the user using ZET. Firstly, 
the interaction between the user, the system and the task that the use need 
assistance with needs to thoroughly analyzed and observed to understand 
human- computer systems interaction. Secondly, user testing sessions 
should be run in order to under the user’s specific preferences over various 
possible outcomes that can come out of ZET use. Gain of trust and ease of 
use are two primary takeaways which users should feel while interacting 
with zero effort technology without controls and interfaces. Understanding 
human behaviour and how human-computer system interactions works in 
the case of zero effort technology would the initial step for designing zero 
effort technology that are without controls or interfaces.  

 

David Z. Qin—University of Waterloo 

Impact of data fusion automation on team characteristics  

The Royal Canadian Navy has undergone a fleet-wide modernization over 
several years.  Royal Canadian Navy’s (RCN)12 frigates are undergoing a 
refit with new armaments, sensors and combat management system. To 
support combat operations, automation such as sensor data fusion are in-
troduced. As a result, characteristics of the crew will  evolve to support ef-
fective and appropriate automation use. Specific issues that could result 
from this enhanced automation include size and structure of the team, at-
tributes including knowledge, skills and abilities of team members and de-
sign of work processes (e.g., scheduling of shifts). The main research ques-
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tion investigates about the implications on Royal Canadian Navy (RCN) 
crew performance (manning, personnel, training) when new automation is 
introduced to the operations room of the frigates.   

 

Meng Li—University at Buffalo 

Automated test case generation for human-machine systems 

The growing complexity of human-machine systems requires more and 
more efforts to ensure their reliability and usability, especially for safety-
critical systems. Testing proves to be an effective approach to guarding 
against defect of the system. While designing and carrying out of the test 
cases are usually time-consuming and expensive, they can hardly be con-
ducted systematically to provide a guarantee of the system in an exhaustive 
and definitive manner. In this study, we introduce a method of automating 
the generation of the test cases for human-machine systems which guaran-
tees that the test cases follow the test requirements as well as minimize the 
test sequences.  

 

Nazli Eser KAYA and Suzan AYAS—University of Toronto 

Drivers' attention allocation while performing a right turn at intersections 

To study how drivers allocate their attention while performing right turns at 
signal-controlled intersections and whether they perform appropriate 
checks. Negotiating an intersection is a relatively high demand maneuver, 
where the drivers have to allocate their attention to several different direc-
tions. Toronto Public Health reported that between 2008 and 2012, 69% of 
vulnerable user collisions with a motor vehicle occurred in intersections, 
most likely at turns. Moreover, 64% of cyclist fatalities and 70% of pedestri-
an fatalities happened on major arterials. To enhance vulnerable user safety, 
there is a need to understand how drivers allocate their attention when turn-
ing at intersections of different types. Data from an on-road instrumented 
vehicle study was analyzed to investigate driver glances during two right-
turn maneuvers: onto and from a major arterial road in Toronto on a signal-
controlled intersection where a right turn on red is allowed. Glance data was 
recorded through a head-worn eye-tracker and were coded into four catego-
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ries: front, left, right, and rear mirror. When turning right onto the major 
arterial, drivers’ glances were towards the front 57.3%, to the left 35.6%, 
and to the right 6.6% of the time. When turning right from the major arteri-
al to a side street, drivers’ glances were towards the front (74.7%), to the left 
(2.6%), and to the right (16.8%), including shoulder checks towards the bike 
lane. Further, rear mirror checks were much more common (5.9%) when 
the drivers were turning from the major arterial to when they were turning 
to the major arterial (0.5%). The results gave an insight about urgency of 
vulnerable user safety on a major arterial by analyzing drivers’ attention allo-
cation while performing a right turn.  
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Laura Fadrique —University of Waterloo 

Remote monitoring of health: Using smart thermostat data 

The Ubiquitous Health Technology Lab at the University of Waterloo is 
leveraging smart home technology from ecobee to explore individual behav-
ioural trends and facilitate remote health monitoring via smart thermostat 
sensors. The goal is to understand individual- and population-level behav-
iours and utilize this information for remote monitoring of chronic disease 
development. ecobee, a Canadian smart home technology, presently has the 
technology to collect temperature and motion data from thermostats and 
smart sensors. We aim to quantify the amount of movement and sedentary 
behaviour within the home and establish sleep patterns etc. Our team has 
access to data from over 10,000 households across the United States and 
Canada and have begun to explore and analyse this data with Python ma-
chine learning. In phase 1, using machine learning we will apply pattern 
recognition on the dataset and expect to identify variation in user behav-
iour. These patterns will be used to establish an early warning system for 
abnormal occupant behaviour. In the following phases, our prototype will 
display the statistics and summary of activity in a dashboard providing pub-
lic health agencies with visualizations of data in near-real time. Lastly, we 
will utilize deep learning in the later stages of our project for challenge areas 
and create map visualizations for aiding decision making. The project is 
bringing new techniques and technology to traditional data collection meth-
ods of population-level health data. In the future, new technology, sensors 
and IoT will work seamlessly to gather and compile all segments of our 
health data. 

Vishnee Visagan—University of Waterloo 

Improving usability of mHealth applications for immigrants with diabetes 

Type 2 Diabetes is a prevalent condition within the Canadian population. 
However, this chronic condition disproportionately impacts non-European 
immigrant communities, as studies show earlier onset, increased prevalence 
and worse health outcomes among this population. Important aspects of 
diabetes self-management include pharmacotherapy and positive lifestyle 
behaviours (i.e. diet and physical activity). Consequently, adequate self-
management support is imperative to helping individuals implement these 
practices into their daily routines. However, there is a lack of effective, cul-
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turally-centered diabetes self-care support that considers the contextual fac-
tors impacting self-care among immigrant communities. Therefore, an evi-
dent gap in self-care knowledge exists among immigrants, which perpetu-
ates lower diabetes-related health outcomes. One way to address this limita-
tion is through diabetes mobile health (mHealth) applications. Applications, 
such as bant II, allow individuals with type 2 diabetes to track their blood 
glucose, weight, physical activity and record their meals. These features as-
sist with diabetes management by increasing awareness of essential factors 
that influence diabetes outcomes and incentivizing positive lifestyle behav-
iours. Evidently, diabetes mHealth applications could be adapted to address 
the knowledge gap in self-care among immigrant communities. The goal of 
this study is to improve the usability of diabetes mHealth applications for 
immigrant populations. I will be using the bant II application to identify 
barriers preventing immigrant populations from using this technology and 
to determine interface changes that can improve the cross-cultural usage of 
this application. This study could help improve diabetes self-care among 
immigrants and inform future mHealth application design for immigrant 
communities.   

 

Laura Fadrique—University of Waterloo 

Importance of standards and policy guidelines for zero-effort and active/ambient assisted 
living (AAL) technologies 

The objective of this study is to understand what Active/Ambient Assisted 
Living (AAL) technology companies are using as policy guidelines and 
standards in the creation of their products and services. Ultimately, this 
study will highlight the difference between what standard/ guidelines are 
currently in practice for innovators to follow in terms of data security, priva-
cy and encryption, and what should be developed to ensure that AAL tech-
nology is designed ensuring benefits and patient safety.  The use of zero-
effort technology (ZET) concepts in AAL technology design is very com-
mon, since ZETs are designed in ways that the user does not have to 
change their routine, behaviour, or learn new skills. AAL technologies are 
used for monitoring and supporting vulnerable populations, hence the im-
portance of standards for the safe development of new AAL technologies. 
The creation of specific standards and guidelines is of paramount im-
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portance to give the public confidence that the products will work as in-
tended. Through user-centered design methods, we will focus on the devel-
opment of standards to support the development of safe AAL technologies, 
focusing on delivering value to the patient and ensuring their safety. The 
guidelines and standards will focus on patient safety, security, privacy, data 
sharing from wearable, IoT, and AAL technology. To accomplish this, we 
will: (1) review existing literature review; and (2) interview key policymakers, 
innovators, researchers, stakeholders, and leaders in the AAL landscape. 
Ultimately, we would establish a platform to centralize AAL, IoT, mHealth, 
and wearable data for population-level and remote patient monitoring. 

 

Natalie Benda—University at Buffalo 

Using cognitive work analysis to improve communication for patients with language barri-
ers 

Nearly 9% of the United States population has "limited English proficien-
cy" or  the inability to effectively communicate in the English language. 
These persons face significant disparities in a healthcare setting including 
their access to care, quality and safety of the care they receive and their sat-
isfaction with their care. The primary solution for addressing these dispari-
ties is through use of professional interpreters. Yet there are time, cost and 
cultural barriers to utilizing these services consistently. Little work has been 
done to understand the specific strategies different agents use in communi-
cation with patients with language barriers. This work investigates commu-
nication with patients with language barriers using cognitive work analysis 
as a framework to better understand how communication may be better 
supported and disparities may be reduced. 

 

Xiaomei Wang—University at Buffalo 

Using entropy to evaluate evenness of information display usage 

We propose new metrics based on information entropy to capture charac-
teristics of screen usage of information displays. These metrics mainly re-
flect the evenness of the time spent on each screen/display or the number 
of visits to each screen/display. They are tested on simulated data to show 
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the difference of the values between even and uneven conditions. We have 
also applied this method on the experimental data from a previous research 
on a novel emergency department information system (EDIS) interface. 

 

Xi Zheng—University at Buffalo 

A formal reliability analysis of a community pharmacy dispensing procedure 

Medication errors in community pharmacies are a major threat to patient 
health and safety. Current experimental and observational studies are insuf-
ficient to address the medication error problem due to its complexity. Thus, 
we adapt a well-validated human reliability analyses (HRA) approach for use 
with the probabilistic model checking, to create and validate a formal ap-
proach that allows the analysts to predict medication error rates and explore 
interventions for different community pharmacy procedures.  
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q yŝĂŽŵĞŝ�tĂŶŐ͗�͞hƐŝŶŐ�ĞŶƚƌŽƉǇ�ƚŽ�ĞǀĂůƵĂƚĞ�ĞǀĞŶŶĞƐƐ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�
ĚŝƐƉůĂǇ�ƵƐĂŐĞ͟ 

q yŝ��ŚĞŶŐ͗�͞��ĨŽƌŵĂů�ƌĞůŝĂďŝůŝƚǇ�ĂŶĂůǇƐŝƐ�ŽĨ�Ă�ĐŽŵŵƵŶŝƚǇ�ƉŚĂƌŵĂĐǇ�ĚŝƐͲ
ƉĞŶƐŝŶŐ�ƉƌŽĐĞĚƵƌĞ͟ 
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Tear-out Ballot 

�ĞƐƚ�WŽƐƚĞƌ�WƌĞƐĞŶƚĂƟŽŶ 
 

WůĞĂƐĞ�ŵĂƌŬ�ŽŶĞ͗ 
 

q <ƵĂŶ-dŝŶŐ��ŚĞŶ͗�͞��ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ĞīĞĐƟǀĞŶĞƐƐ�ŽĨ�ƐŽŶŝĮĐĂƟŽŶ�ĨĞĞĚͲ
ďĂĐŬ�ĨŽƌ�ŚŝŐŚůǇ�ĂƵƚŽŵĂƚĞĚ�ĚƌŝǀŝŶŐ͟ 

q DƵƌĂƚ��ŝŬŵĞŶ͗�͞dƌƵƐƚ�ŝŶ��ƵƚŽŶŽŵŽƵƐ�sĞŚŝĐůĞƐ͗�dŚĞ��ĂƐĞ�ŽĨ�dĞƐůĂ�
�ƵƚŽƉŝůŽƚ�ĂŶĚ�^ƵŵŵŽŶ͟ 

q zĂŽǇƵ�&Ƶ͗�͞sĂůŝĚĂƟŽŶ�ŽĨ�Ă�ǀŝƌƚƵĂů�&>^�ŝŶƚƌĂĐŽƌƉŽƌĞĂů�ƐƵƚƵƌŝŶŐ�ƐŝŵƵůĂͲ
ƚŽƌ͟ 

q �ŵĂŶĚĂ�:ŽŚŶƐŽŶ͗�͞,ƵŵĂŶ�ĨĂĐƚŽƌƐ�ŝŶ�ƚŚĞ�ŽƉĞƌĂƟŶŐ�ƌŽŽŵ͟ 

q <ĂƌĞŶ�<ŝŵ͗�͞^ŵĂƌƚ�ƐŝŐŶ�ƐǇƐƚĞŵ͟ 

q <ĂƌĞŶ�<ŝŵ͗�͞'/^�ĚĂƚĂ�ǁĞď�ƵƐĞƌ�ŝŶƚĞƌĨĂĐĞ�ĚĞƐŝŐŶ͟ 

q zĞƟ�>ŝ͗�͞�ĐŽůŽŐŝĐĂů�ŝŶƚĞƌĨĂĐĞ�ĚĞƐŝŐŶ�ĨŽƌ�ĮŶĂŶĐŝĂů�ƚƌĂĚŝŶŐ͗�dƌĂĚŝŶŐ�ƉĞƌͲ
ĨŽƌŵĂŶĐĞ�ĂŶĚ�ƌŝƐŬ�ƉƌĞĨĞƌĞŶĐĞ�ĞīĞĐƚƐ͟ 

q �ƌ͘�,ĞĂƚŚĞƌ�>Ƶŵ͗�͞WŽŬĠŵŽŶ�'Ž͗��ŚĂŶŐŝŶŐ�ǇŽƵƌ�ǀŝĞǁ�ŽĨ�ƚŚĞ�ǁŽƌůĚ͟� 

q <ǇůŝĞ�DŽůŝŶĂƌŽ͗�͞�ǀĂůƵĂƟŶŐ�ƚŚĞ�ĂƉƉůŝĐĂďŝůŝƚǇ�ŽĨ�ĂŶĂůǇǌŝŶŐ�ƉŚŝƐŚŝŶŐ�
ĞŵĂŝů�ũƵĚŐŵĞŶƚƐ�ǁŝƚŚ�ƚŚĞ�ĚŽƵďůĞ�ƐǇƐƚĞŵ�ůĞŶƐ�ŵŽĚĞů͟ 

q �ŵŝƚ�WĂƚŚĂŬ͗�͞�ƉƉůǇŝŶŐ�ĂƌƟĮĐŝĂů�ŶĞƵƌĂů�ŶĞƚǁŽƌŬƐ�;�EEͿ�ĨŽƌ�ĮŶĚŝŶŐ�
ŝŶĚŝĐĂƚŽƌƐ�ĨŽƌ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƉŽƉƵůĂƟŽŶ�ŚĞĂůƚŚ͟ 

q :ŝĂũƵŶ�tĞŝ͗�͞�ĂƚĂ-ĚƌŝǀĞŶ�ƵƐĂďŝůŝƚǇ�ƐƚƵĚǇ�ďĂƐĞĚ�ŽŶ�ƉŚǇƐŝĐŝĂŶƐΖ�ŵĞĚŝͲ
ĐĂƟŽŶ�ŽƌĚĞƌŝŶŐ�ďĞŚĂǀŝŽƌ͟ 
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The University at Buffalo HFES student chapter and our 

sponsors thank you for joining us for the 18th annual  

INTER-UNIVERSITY WORKSHOP 


