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Tématické celky: 

� Accidents, Safety and Human Error 

� Aerospace Systems 

� Automation, Expert System 

� Biomechanics, Anthropometry, Work physiology 

� Displays and Control 

� Health and Medical Systems 

� Sensory and Perceptual Processes 

� Simulation and Virtual Reality 

ACCIDENTS, SAFETY, AND HUMAN ERROR 

Borowsky, Avinoam; Shinar, David; Parmet, Yisrael. The Relation Between 

Driving Experience and Recognition of Road Signs Relative to Their Locations. S. 
173-182(10).  

Abstract: Objectives: Examine how driving experience and expectations affect the 
ability of experienced drivers to identify traffic signs - specifically, no right turn (NRT) 
and no left turn (NLT) at intersections. Background: Failure to heed signs is a frequent 
cause of accidents, and the authors focused on the contributions of experience and 
expectancy to sign identification. Method: Inexperienced and experienced drivers were 
connected to an eye tracker system and briefly exposed to various traffic scenes. Some 
of the pictures included an NRT sign at the expected location (on the right), and some 
included the same sign at an unexpected location (on the left). The same procedure was 
used with an NLT traffic sign. Results: Experienced drivers identified traffic signs better 
than inexperienced drivers did when the signs were posted at the expected location but 
identified them worse than did inexperienced drivers when they were at unexpected 
locations. Conclusions: With experience, drivers' expectations regarding the expected 
location of traffic signs become so strong that violating these expectancies results in 
more identification errors among experienced drivers than among inexperienced drivers. 
To optimize experienced drivers' traffic sign identification, signs must be located in 
accordance with drivers' expectations - specifically, on the right side of the road. 
Applications: When signs are misplaced, crashes can be caused by inappropriate 
placement rather than inappropriate driving. Highway designers should ensure that their 
design conforms to standards that shape experienced drivers' expectations. 



� Keywords: SCHEMATA; CONCEPTS; SKILL; DRIVER EXPECTATIONS; TRAFFIC 
SIGNS IDENTIFICATION; EYE MOVEMENTS; EXPERT-NOVICE DIFFERENCES; 
DRIVER BEHAVIOR; DETECTION; VISION; RECOGNITION; AUTOMATION; EXPERT 
SYSTEMS; SENSORY AND PERCEPTUAL PROCESSES; SURFACE TRANSPORTATION 
SYSTEMS; ACCIDENTS, SAFETY, AND HUMAN ERROR 

AEROSPACE SYSTEMS 

Lancaster, Jeff A.; Casali, John G. Investigating Pilot Performance Using Mixed-

Modality Simulated Data Link. S. 183-193(11). 

Abstract: Objective: General aviation (GA) pilot performance utilizing a mixed-modality 
simulated data link was objectively evaluated based on the time required in accessing, 
understanding, and executing data link commands. Additional subjective data were 
gathered on workload, situation awareness (SA), and preference. Background: 
Research exploring mixed-modality data link integration to the single-pilot GA cockpit is 
lacking, especially with respect to potential effects on safety. Methods: Sixteen visual 
flight rules (VFR)-rated pilots participated in an experiment using a flight simulator 
equipped with a mixed-modality data link. Data link modalities were text display, 
synthesized speech, digitized speech, and synthesized speech/text combination. Flight 
conditions included VFR (unlimited ceiling and visibility) or marginal VFR flight conditions 
(clouds 2,800 ftabove ground level, 3-mile visibility). Results: Statistically significant 
differences were found in pilot performance, mental workload, and SA across the data 
link modalities. Textual data link resulted in increased time and workload as compared 
with the three speech-type data link conditions, which did not differ. SA measures 
indicated higher performance with textual and digitized speech data link conditions. 
Conclusion: Textual data link can be significantly enhanced for single-pilot GA 
operations by the addition of a speech component. Application: Potential applications 
include operational safety in future GA systems that incorporate data link for use by a 
single pilot and guidance in the development of flight performance objectives for these 
systems.  

� Keywords: SITUATION AWARENESS; MENTAL WORKLOAD; FLIGHT 
COMMUNICATIONS; PILOT; CREW BEHAVIOR; SYSTEM DESIGN FEATURES; DATA 
LINK; AIRCRAFT SYSTEMS DESIGN; GENERAL AVIATION; SPEECH SYNTHESIS; 
PILOT WORKLOAD; ATTENTIONAL PROCESSES; AEROSPACE SYSTEMS  

AUTOMATION, EXPERT SYSTEMS 

Merritt, Stephanie M.; Ilgen, Daniel R. Not All Trust Is Created Equal : 

Dispositional and History-Based Trust in Human-Automation Interactions. S. 
194-210(17). 

Abstract: Objective: We provide an empirical demonstration of the importance of 
attending to human user individual differences in examinations of trust and automation 
use. Background: Past research has generally supported the notions that machine 
reliability predicts trust in automation, and trust in turn predicts automation use. 
However, links between user personality and perceptions of the machine with trust in 
automation have not been empirically established. Method: On our X-ray screening task, 
255 students rated trust and made automation use decisions while visually searching for 
weapons in X-ray images of luggage. Results: We demonstrate that individual 
differences affect perceptions of machine characteristics when actual machine 
characteristics are constant, that perceptions account for 52% of trust variance above 
the effects of actual characteristics, and that perceptions mediate the effects of actual 
characteristics on trust. Importantly, we also demonstrate that when administered at 
different times, the same six trust items reflect two types of trust (dispositional trust and 
history-based trust) and that these two trust constructs are differentially related to other 



variables. Interactions were found among user characteristics, machine characteristics, 
and automation use. Conclusion: Our results suggest that increased specificity in the 
conceptualization and measurement of trust is required, future researchers should assess 
user perceptions of machine characteristics in addition to actual machine characteristics, 
and incorporation of user extraversion and propensity to trust machines can increase 
prediction of automation use decisions. Application: Potential applications include the 
design of flexible automation training programs tailored to individuals who differ in 
systematic ways.  

� Keywords: TRUST; INDIVIDUAL DIFFERENCES; FUNCTION ALLOCATION; 
AUTOMATION; EXPERT SYSTEMS; PSYCHOLOGICAL STATES  

Česká abstrakt: Cílem studie bylo poskytnout empirickou ukázku významu pozornosti 
věnované lidským uživatelským rozdílům ve výzkumu důvěry a použití automatizace. 
Bylo prokázáno, že individuální rozdíly zasahují vnímání charakteristik strojů za 
zjištěných podmínek. Byla nalezena interakce mezi charakteristikami uživatelů, 
charakteristikami strojů a užití automatizace. 

� systém člověk - stroj - automatizace - uživatelé - charakteristiky - psychologie 
práce 

BIOMECHANICS, ANTHROPOMETRY, WORK PHYSILOGY 

Chateauroux, Elodie; Wang, Xuguang. Effects of Age, Gender, and Target 

Location on Seated Reach Capacity and Posture. S. 211-226(16). 

Abstract: Objective: The aim of this study was to investigate the effects of age, 
gender, and target location upon arm reach capacity and posture. Background: The 
older adult population is growing in number. Their specific needs must be better 
understood to improve the design of work and life spaces. Method: Thirty-eight adults, 
divided into four groups according to their gender and age, participated in the 
experiment. They were asked to reach 84 targets located in a large space defined 
according to their anthropometry and reach capacities. Reach capacities and postures 
were analyzed. Results: On average, older participants showed shorter maximal reach 
distances (by 4.8% of upper limb length) as compared with younger participants. No 
gender difference was found for maximum reach distance. Age also had significant 
effects on reach posture, especially through its interactions with target azimuth. Older 
participants tended to use their trunk less whenever possible. Reduced neck and 
trunk/seat axial rotations were observed for the older participants when the target 
deviated from the sagittal plane. They compensated by a greater rotation of the pelvis 
with respect to the seat. Conclusion: Older people's reach capacities should be taken as 
references, rather than those of younger people, in order to accommodate a wider range 
of the population. Application: These results can be used to improve the arrangement of 
living spaces and work spaces for older people.  

� Keywords: AGING; BIOMECHANICS; ANTHROPOMETRY; WORK PHYSIOLOGY; 
WORKSPACE; BUILT ENVIRONMENT DESIGN; MACROERGONOMICS AND THE 
ENVIRONMENT; ELDERLY REACH CAPACITY; REACH POSTURE  

Česká abstrakt: Cílem studie bylo vyzkoumat toto působení na schopnost dosahu paže 
a držení těla vzhledem k tomu, že je třeba lépe prozkoumat specifické potřeby starších 
osob ke zlepšení pracovního a životního prostoru. Bylo zjištěno, že starší osoby mají 
kratší maximální dosažitelné vzdálenosti (4,8% délky horní končetiny), nebyl však zjištěn 
rozdíl mezi pohlavími. 

� paže - věk - pohlaví – schopnosti 



Seo, Na Jin; Armstrong, Thomas J.; Chaffin, Don B.; Ashton-Miller, James A. The 
Effect of Handle Friction and Inward or Outward Torque on Maximum Axial Push 

Force. S. 227-236(10). 

Abstract: Objective: To investigate the relationship among friction, applied torque, and 
axial push force on cylindrical handles. Background: We have earlier demonstrated that 
participants can exert greater contact force and torque in an "inward" movement of the 
hand about the long axis of a gripped cylinder (wrist flexion/forearm supination) than 
they can in an "outward" hand movement. Method: Twelve healthy participants exerted 
anteriorly directed maximum push forces along the long axis of aluminum and rubber 
handles while applying deliberate inward or outward torques, no torque (straight), and 
an unspecified (preferred) torque. Results: Axial push force was 12% greater for the 
rubber handle than for the aluminum handle. Participants exerted mean torques of 1.1, 
0.3, 2.5, and -2.0 Nm and axial push forces of 94, 85, 75, and 65 N for the preferred, 
straight, inward, and outward trials, respectively. Left to decide for themselves, 
participants tended to apply inward torques, which were associated with increased axial 
push forces. Conclusion: Axial push force was limited by hand-handle coupling - not the 
whole body's push strength. Participants appeared to intuitively know that the application 
of an inward torque would improve their maximum axial push force. Axial push forces 
were least when a deliberate torque was requested, probably because high levels of 
torque exertions interfered with the push. Application: A low-friction handle decreases 
maximum axial push force. It should be anticipated that people will apply inward torque 
during maximum axial push.  

� Keywords: PUSH; FRICTION; BIOMECHANICS; ERGONOMICS; TORQUE; HAND; 
AXIAL PUSH FORCE; WORK OBJECT; ELECTROMYOGRAPHY; ANTHROPOMETRY; 
WORK PHYSIOLOGY  

Česká abstrakt: Cílem bylo vyzkoumat vztah mezi třením, točivým momentem a axiální 
tlačnou silou na válcová držadla. Bylo zjištěno, že tato síla bylo o 12% větší u pryžových 
držadel než u držadel hliníkových. Axiální tlačné síly byly nejmenší, jestliže byl žádán 
záměrný točivý moment, neboť jeho vysoké úrovně rušivě působily na vyvíjení tlaku. 

� držadla - tření - moment točivý - tlak – síla 

Tran, Grace; Babski-Reeves, Kari; Nussbaum, Maury A. Electromyographic 

Evaluation of a Bed Assistive Device for Abdominal Surgery Patients in 

Postoperative Care. S. 237-255(19). 

Abstract: Objective: Muscle activity with and without the use of commercially available 
patient assistive devices during bed rising and lowering was quantified. Background: 
Limited research is available in understanding or evaluating the physical benefits of 
assistive devices for patient use following major abdominal surgery. Methods: Twenty 
healthy participants (9 men, 11 women) took part in a laboratory study to test the 
effects of device configuration (five levels) and bed elevation angle (0° and 30°) on 
mean and peak upper and lower rectus abdominis and external oblique concentric and 
eccentric muscle activity. Results: Reduced muscle activity was associated with the use 
of an assistive device, as compared with manual bed rising (unassisted). Positioning the 
devices at a higher anchor height and/or increasing the bed elevation angle further 
reduced muscle activity. Objective and subjective differences between the two assistive 
devices evaluated in the study were found. Conclusion: These results suggest that self-
assistive devices may speed recovery because of reduced loads on damaged tissues. 
Application: Potential applications of this research include the assessment of other 
commercially available lift aids or comparisons of self-assistive lift aids with hospital-
housed lift aids used to speed recovery rates.  



� Keywords: ELECTROMYOGRAPHY; ASSISTIVE DEVICES; SELF-TRANSFER AIDS; 
POSTOPERATIVE INTERVENTIONS; BED RISING; ABDOMINALS; PHYSICAL WORK; 
BIOMECHANICS; ANTHROPOMETRY; WORK PHYSIOLOGY  

DISPLAYS AND CONTROLS 

MacDonald, Justin A.; Tran, Phuong K. The Effect of Head-Related Transfer 

Function Measurement Methodology on Localization Performance in Spatial 

Audio Interfaces. S. 256-263(8). 

Abstract: Objective: Four head-related transfer function (HRTF) data sets were 
compared to determine the effect of HRTF measurement methodology on the localization 
of spatialized auditory stimuli. Background: Spatial audio interfaces typically require 
HRTF data sets to generate the spatialized auditory stimuli. HRTF measurement is 
accomplished using a variety of techniques that can require several nearly arbitrary 
decisions about methodology. The effects of these choices upon the resulting spatial 
audio interface are unclear. Method: Sixteen participants completed a sound localization 
task that included real-world, broadband stimuli spatialized at eight locations on the 
horizontal plane. Four different HRTF data sets were utilized to spatialize the stimuli: two 
publicly available HRTF data sets and two data sets obtained using different in-house 
measurement systems. All HRTFs were obtained from the Knowles Electronics Mannequin 
for Acoustics Research. Results: Unsigned localization error and proportion of front/back 
reversals did not differ significantly across HRTF data sets. Poorest accuracy was 
observed in locations near the medial (front/back) axis of the listener, mainly because of 
the relatively large proportions of reversals at these locations. Conclusion: This study 
suggests that the particular generalized HRTF data set chosen for spatialization is of 
minimal importance to the localizability of the resulting stimuli. Application: This result 
will inform the design of many spatial audio interfaces that are based upon generalized 
HRTFs, including wayfaring devices, communication systems, and virtual reality systems.  

� Keywords: HEAD-RELATED TRANSFER FUNCTIONS; 3D AUDIO; AUDITORY 
INTERFACES; AUDITION; SPATIAL AUDIO; DISPLAYS AND CONTROLS  

Česká abstrakt: Čtyři údaje funkce byly srovnávány ke stanovení působení metodologie 
jejího měření na lokalizaci prostorových sluchových stimulů. Chyba lokalizace a proporce 
obratu čelo/záda se významně neliší v rámci dat funkce. Nejslabší přesnost byla 
pozorována v umístění poblíž mediální osy posluchače vzhledem k relativně širokým 
proporcím obratu u těchto umístění. 

� stimuly psychologické - sluch - zvuk – rozhraní 

Scott, J.J.; Gray, Robert. A Comparison of Tactile, Visual, and Auditory Warnings 

for Rear-End Collision Prevention in Simulated Driving. S. 264-275(12). 

Abstract: Objective: This study examined the effectiveness of rear-end collision 
warnings presented in different sensory modalities as a function of warning timing in a 
driving simulator. Background: The proliferation of in-vehicle information and 
entertainment systems threatens driver attention and may increase the risk of rear-end 
collisions. Collision warning systems have been shown to improve inattentive and/or 
distracted driver response time (RT) in rear-end collision situations. However, most 
previous rear-end collision warning research has not directly compared auditory, visual, 
and tactile warnings. Method: Sixteen participants in a fixed-base driving simulator 
experienced four warning conditions: no warning, visual, auditory, and tactile. The 
warnings activated when the time-to-collision (TTC) reached a critical threshold of 3.0 or 
5.0 s. Driver RT was captured from a warning below critical threshold to brake initiation. 
Results: Drivers with a tactile warning had the shortest mean RT. Drivers with a tactile 
warning had significantly shorter RT than drivers without a warning and had a significant 



advantage over drivers with visual warnings. Conclusion: Tactile warnings show promise 
as effective rear-end collision warnings. Application: The results of this study can be 
applied to the future design and evaluation of automotive warnings designed to reduce 
rear-end collisions.  

� Keywords: MULTIMODAL DISPLAYS; COLLISION WARNINGS; VISION; HEARING; 
TOUCH; HAPTIC AND OTHER DISPLAYS; DRIVER SAFETY; DETECTION; DISPLAYS 
AND CONTROLS  

HEALTH AND MEDICAL SYSTEMS 

Cao, Caroline G.L.; Weinger, Matthew B.; Slagle, Jason; Zhou, Chuan; Ou, Jennie; 
Gillin, Shakha; Sheh, Bryant; Mazzei, William. Differences in Day and Night Shift 

Clinical Performance in Anesthesiology. S. 276-290(15). 

Abstract: Objective: This study examined whether anesthesia residents (physicians in 
training) performed clinical duties in the operating room differently during the day versus 
at night. Background: Fatigue from sleep deprivation and working through the night is 
common for physicians, particularly during residency training. Methods: Using a 
repeated-measures design, we studied 13 pairs of day-night matched anesthesia cases. 
Dependent measures included task times, workload ratings, response to an alarm light 
latency task, and mood. Results: Residents spent significantly less time on manual tasks 
and more time on monitoring tasks during the maintenance phase at night than during 
the day. Residents reported more negative mood at night than during the day, both pre- 
and postoperation. However, time of day had no effect on the mood change between 
pre- and postoperation. Workload ratings and the response time to an alarm light latency 
task were not significantly different between night and day cases. Conclusions: Because 
night shift residents had been awake and working for more than 16 hr, the observed 
differences in task performance and mood may be attributed to fatigue. The changes in 
task distribution during night shift work may represent compensatory strategies to 
maintain patient care quality while keeping perceived workload at a manageable level. 
Applications: Fatigue effects during night shifts should be considered when designing 
work-rest schedules for clinicians. This matched-case control scheme can also be applied 
to study other phenomena associated with patient safety in the actual clinical 
environment.  

� Keywords: DAY-NIGHT SHIFT WORK; CLINICAL TASK PERFORMANCE; FATIGUE; 
ANESTHESIOLOGY; VIGILANCE; MONITORING; ATTENTIONAL PROCESSES; 
PSYCHOLOGICAL STATES; HEALTH AND MEDICAL SYSTEMS; CLINICAL 
WORKLOAD; SLEEP DEPRIVATION; RESIDENCY TRAINING; HEALTH AND MEDICAL 
SYSTEMS 

Česká abstrakt: Byly zkoumány rozdíly ve výkonu klinických povinností lékařů-
anesteziologové ve dne a v noci. Lékaři věnovali významně méně času manuálním 
úkolům a více času úkolům monitorovacím během udržovací fáze v noci než ve dne. 
Pozorované rozdíly ve výkonu a náladě lze přičíst únavě. Změny v rozdělení úkolů v noci 
mohou představovat kompenzační strategie k zachování péče o pacienty. 

� anestézie - lékaři - sály operační - směny pracovní střídavé - práce v noci - práce 
na směny 

Klein, Martina I.; Warm, Joel S.; Riley, Michale A.; Matthews, Gerald; Gaitonde, 
Krishnanath; Donovan, James F. Perceptual Distortions Produce 

Multidimensional Stress Profiles in Novice Users of an Endoscopic Surgery 

Simulator. S. 291-300(10). 



Abstract: Objectives: We determine the impact of perceptual-motor distortions on 
multidimensional stress dynamics in novice users of an endoscopic/laparoscopic surgery 
simulator during performance of a peg-transfer task. Background: Surgeons find the 
endoscopic/laparoscopic surgery procedure to be more mentally stressful than open 
surgery. This investigation was designed to identify specific stress dimensions associated 
with these procedures and to determine the contributions to that stress made by loss of 
depth information resulting from image-guided views of the surgical field and by 
disruption of eye-hand mapping. Because stress reactions might depend upon familiarity 
with these procedures, the study focused upon novice participants. Method: An 
endoscopic box-simulator featured in surgical training was used in conjunction with the 
Dundee Stress State Questionnaire, a well-validated multidimensional stress state 
instrument. A control group (no perceptual distortions) viewed the simulated "surgical 
field" directly. Two other groups viewed the surgical field through TV images in which 
spatial rotation of the images was absent or in which the images were rotated 90° from 
the actual line of sight. Results: Performance efficiency in the simulator varied inversely 
with the degree of perceptual-motor distortion. Reactions reflecting increased task coping 
were observed in all groups. These were accompanied in the image groups by negative 
reactions involving decreases in hedonic tone and control and confidence and an increase 
in tense arousal. Conclusions: Perceptual-motor distortions are sources of complex 
task-induced stress profiles in novices using an endoscopic surgery simulator. 
Application: Procedures to reduce stress in endoscopic/laparoscopic surgery trainees 
may benefit from knowledge regarding specific stress dimensions involved.  

� Keywords: ENDOSCOPIC SURGERY PERFORMANCE; TASK-INDUCED STRESS; 
DUNDEE STRESS STATE QUESTIONNAIRE; MULTIDIMENSIONAL STRESS 
PROFILES; ENDOSCOPIC SURGERY SIMULATOR; HEALTH AND MEDICAL SYSTEMS  

Mitchell, K. Blake; Gugerty, Leo; Muth, Eric. Effects of Brief Training on Use of 

Automated External Defibrillators by People Without Medical Expertise. S. 301-
310(10). 

Abstract: Objective: This study examined the effect of three types of brief training on 
the use of automatic external defibrillators (AEDs) by 43 lay users. Background: 
Because AEDs were recently approved for home use, brief training for nonprofessional 
users needs investigation. Method: During training, the exposure training group read an 
article about AEDs that provided no information on how to operate them; the low-training 
group inspected the AED and read the operating instructions in the paper-based manual 
but was not allowed to use the device; and the high-training group watched a training 
video and performed a mock resuscitation using the AED but no manikin. All participants 
returned 2 weeks later and performed a surprise simulated AED resuscitation on a 
manikin. Results: Most participants in each training group met criteria of minimally 
acceptable performance during the simulated manikin resuscitation, as measured by time 
to first shock, pad placement accuracy, and safety check performance. All participants 
who committed errors were able to successfully recover from them to complete the 
resuscitation. Compared with exposure training, the low and high training had a 
beneficial effect on time to first shock and errors. Conclusion: Untrained users were able 
to adequately use this AED, demonstrating walk-up-and-use usability, but additional brief 
training improved user performance. Application: This study demonstrated the 
importance of providing high-quality but brief training for home AED users. In 
conjunction with other findings, the current study helps demonstrate the need for well-
designed training for consumer medical devices.  

� Keywords: AUTOMATED EXTERNAL DEFIBRILLATORS; TRAINING; USABILITY; 
MEDICAL EXPERTISE; MEDICAL DEVICES; MULTIMEDIA; PAPER-BASED 
TRAINING; HEALTH AND MEDICAL SYSTEMS  



SENSORY AND PERCEPTUAL PROCESSES 

Gauthier, Michelle Sylvia; Parush, Avi; Macuda, Todd; Tang, Denis; Craig, 
Gregory; Jennings, Sion. The Impact of Night Vision Goggles on Way-Finding 

Performance and the Acquisition of Spatial Knowledge. S. 311-321(11). 

Abstract: Objective: This study examined the effects of night vision goggles (NVGs) on 
navigation and way-finding performance and the acquisition of spatial knowledge. 
Background: Although numerous studies have examined the effects of NVGs on visual 
perception, few have examined the effects of using NVGs on the acquisition and 
expression of spatial cognition. Method: Participants learned the environment through 
active navigation and way finding, searching for targets within a life-sized maze with or 
without NVGs. Knowledge of the environment was then tested with two spatial memory 
tests. Results: Findings show that navigation and way finding with NVGs appear to be 
harder, as indicated by longer navigation times and additional, unnecessary turns, than 
they are without NVGs. Moreover, change in navigation performance over the course of 
the way-finding trials varied as a function of group assignment indicating that NVGs 
influenced the learning process. NVG users demonstrated a significant decrease in 
navigation times earlier as well as significant decreases in navigational legs compared 
with the control group. In judging the positions of objects relative to target objects in 
different rooms in the maze, performance was better for participants without NVGs than 
for those with NVGs. In a map-drawing task, participants in the NVG group were more 
likely to position objects incorrectly and to receive worse scores than the controls. 
Conclusion: These results demonstrate that NVGs affected not only spatial navigation 
and way-finding performance but also the acquisition of spatial knowledge. Application: 
These degradations in spatial knowledge should be considered in operational planning 
and NVG training programs.  

� Keywords: NIGHT VISION GOGGLES; VISUAL PERCEPTION; WAY-FINDING; 
SPATIAL LEARNING; SPATIAL KNOWLEDGE; TRAINING; TARGET SEARCH; 
ATTENTIONAL PROCESSES; MENTAL WORKLOAD; SITUATION AWARENESS; 
COGNITIVE PROCESSES; LEARNING; MEMORY; PSYCHOMOTOR PROCESSES; 
SKILL DEVELOPMENT; SENSORY AND PERCEPTUAL PROCESSES; SELECTION; 
SEARCH; VISION  

SIMULATION AND VIRTUAL REALITY 

Stoffregen, Thomas A.; Faugloire, Elise; Yoshida, Ken; Flanagan, Moira B.; Merhi, 
Omar. Motion Sickness and Postural Sway in Console Video Games. S. 322-
331(10). 

Abstract: Objective: We tested the hypotheses that (a) participants might develop 
motion sickness while playing "off-the-shelf" console video games and (b) postural 
motion would differ between sick and well participants, prior to the onset of motion 
sickness. Background: There have been many anecdotal reports of motion sickness 
among people who play console video games (e.g., Xbox, PlayStation). Method: 
Participants (40 undergraduate students) played a game continuously for up to 50 min 
while standing or sitting. We varied the distance to the display screen (and, 
consequently, the visual angle of the display). Results: Across conditions, the incidence 
of motion sickness ranged from 42% to 56%; incidence did not differ across conditions. 
During game play, head and torso motion differed between sick and well participants 
prior to the onset of subjective symptoms of motion sickness. Conclusion: The results 
indicate that console video games carry a significant risk of motion sickness. 
Application: Potential applications of this research include changes in the design of 
console video games and recommendations for how such systems should be used.  



� Keywords: MOTION SICKNESS; VIDEO GAMES; CONSOLE VIDEO GAMES; 
SIMULATOR SICKNESS QUESTIONNAIRE; POSTURAL MOTION; SIMULATION AND 
VIRTUAL REALITY  

Villard, Sébastien J.; Flanagan, Moira B.; Albanese, Gina M.; Stoffregen, Thomas 
A. Postural Instability and Motion Sickness in a Virtual Moving Room. S 332-
345(14). 

Abstract: Objective: We examined motion sickness in an oscillating virtual environment 
presented via a video projector system. Background: Visible oscillation of the physical 
environment is known to induce both postural instability and motion sickness, but it 
cannot be assumed that the same phenomena will occur in a virtual simulation of such 
motion. Method: Standing participants (3 men and 9 women, 20-22 years of age) were 
exposed to oscillation of a virtual room. The stimulus was a computer-generated 
simulation of a laboratory device that is known to induce postural instability and motion 
sickness. Participants viewed the simulation for up to 40 min and were instructed to 
discontinue if they experienced symptoms of motion sickness. Results: Motion sickness 
incidence (42%) did not differ from that in studies using the corresponding physical 
moving room. Prior to motion sickness onset, the sick group exhibited changes in 
movement, relative to the well group, as predicted by the postural instability theory of 
motion sickness. Differences in movement between the sick and well groups developed 
over time, in contrast with previous studies using physical moving rooms, in which such 
movement differences have not evolved. Conclusion: The results indicate that changes 
in postural activity precede motion sickness that is induced by an oscillating virtual 
environment, but they also reveal differences in postural responses to virtual and 
physical motion environments. Application: Potential applications of this research 
include recommendations for the use of virtual environments as models for perception 
and action in physical environments.  

� Keywords: POSTURAL INSTABILITY; MOTION SICKNESS; VIRTUAL REALITY; 
OSCILLATING VIRTUAL ENVIRONMENT; MOVING ROOMS; SIMULATOR SICKNESS 
QUESTIONNAIRE; SIMULATION AND VIRTUAL REALITY  


