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METHODS PARAGRAPHS

The design of the user interface can reduce the operator’s workload and enhance his or her performance during target acquisition.  The problem at hand is creating an interface that is effective and natural in order to reduce workload and make the most of the information received by the tele-robot.  We will compare whether the joystick controller or multi-touch interface is better.

 To determine this we will find 16-30 participants, who will be at least 18-35 years of age. Students and general population from the Iowa State University campus will be solicited via word of mouth, flyers and general email list serves.  They will first be trained for 5 to 10 minutes.  This means the participants will be introduced to the interface.  We will explain each component of the interface and its uses, especially the component that is used to “drive” the rover.  We’ll show him/her how to change camera views.  For the multi-touch interface, we will show the user how to do the various gestures it supports.  For the joystick controller, we will explain how it is used.  All participants will be given basic training in target acquisition.  During training no measurements will be taken and experimenters will act as a trainer to ensure that the participant properly understands the system they are working with.
Participants will be asked to conduct a search for items that are normally lost. The lost items will be a wallet, sun glasses, chap stick, pacifier, golf ball, hot wheels car, hair clip, USB, cell phone, and an ID card.  Half of the participants will use the joystick controller while the remaining half will use the multi-touch interface.  The entire time for each participant will be approximately one hour. The first 5-10 minutes the participant will be given instructions and getting used to the interface they’re given. They will have no more than 30 minutes to complete the search task. The rest of the time they will have to fill out the surveys and questionnaires. During the experiment, we will measure the number of errors made by the user, the time for each item found, the number of items found in 30 minutes and the number of times the robot hit an object in the field.  After each participant completes a task, we will measure his or her mental workload and situational awareness.  To measure the mental workload, the participant will fill out NASA Tax Load Index (NASA TLX).  To measure situational awareness, we will use Situational Awareness Rating Technique (SART).  NASA TLX will measure mental demand, physical demand, temporal demand, performance, effort, and frustration.  SART tests the participant’s knowledge of the environment in which the robot was sent.
After the experiment, the data will be analyzed using a series or ANOVAs followed by Tukeys post hoc comparison tests. The results will indicate if the use of the different interfaces is significant (p=.05) in terms of task time, error rate, mental workload or situational awareness.
