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Abstract: Vibrotactile technologies, which use the perception of vibration through touch, have been used in the past to 
support or replace methods of communication typically supported by the visual and auditory modalities.  Due to its 
effectiveness, vibrotactile communication has been used specifically in the military for navigation, in the medical field for 
training, and within mobile devices.  However, studies related to the study of the effects of mental stress and distraction on 
performance using vibrotactile communication, are few and far between.  Thus, the objective of this effort is to conduct a 
research study to assess the effect of stress and distractions on human performance using vibrotactile signals.  Sixteen 
participants, between the ages of 18 and 25 years, from the student population of Morgan State University were selected to 
participate in the study.  A testing system was developed by integrating a head display unit with tactors and Raspberry Pi® 
computer system.  Data on performance was collected on a driving simulator.  The analysis of the data indicated that under 
the conditions of the experiment, the control group was more able to accurately judge the signal than the experimental group 
which was participanted to distracting conditions.  The details of the study have been presented in the paper.  
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1. Introduction 

 
  According to the Merriam-Webster dictionary, tactile can be defined as “of, relating to, or being the sense of touch” 
(Tactile, 2014).  Quite similarly, Oxford Dictionary defines vibrotactile as “relating to or involving the perception of 
vibration through touch” (Vibrotactile, 2014).  While tactile is simply the modality for touch, vibrotactile communication can 
be defined as a method of using the perception of vibration through touch as an interface through which a message is relayed 
to the user.   

Out of the five modalities, the visual and auditory modalities are the most commonly used modalities in human’s 
perception of the environment.  As a result of too much visual or auditory stimulation, a person can experience information 
overload, causing a loss of perception of critical messages in the environment.  To combat this, the tactile modality has been 
used most commonly as a redundant or replacement communication interface.  Due to the ability for vibrotactile technologies 
to support communication, they have been successfully implemented in a number of areas, including medical field, military 
and within mobile devices.  Within the medical field vibrotactile communication has been used for surgical simulation and 
training. An example is a study done that shows the ability for vibrotactile feedback to improve the accuracy of the needle-
insertion task performed by surgical robot during surgical suturing (Peddamatham et al., 2008).  Within the military, 
vibrotactile belts have been used for navigation for pilots and is currently being developed for soldier communication (Self et 
al., 2008).  Vibrating ring tones within mobile devices is the most commercially used example of vibrotactile technologies.  
These technologies have successfully used vibrotactile communication to support visual and auditory signals, thus improving 
the user’s experience with the technology being used and the user’s performance in the task at hand.   

Though vibrotactile technologies have been successfully implemented within different fields, little is known about 
the advantages of using vibrotactile communication for testing of performance in different conditions.  Therefore, the 
objective of this study is to study the effects of stress and distraction on human performance using vibrotactile 
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