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-Design of an Augmented Reality User Interface for an Internet based Telerobot using Multiple Monoscopic Views
-Introduction to Advances in Telerobotics

-The Human Role in Telerobotics
Multi-touch Research

-Mutli-Touch: A New Tactile 2-D Gesture Interface for Human-Computer Interaction

-Glimpse: a Novel Input Model for Multi-level Devices

-Gesture Registration, Relaxation, and Reuse for Multi-Point Direct-Touch Surfaces

-HCI using multi-touch tabletop display.

-Multi-finger cursor techniques.

-Indirect mappings of multi-touch input using one and two hands.
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-Evaluation of Subjective Mental Workload: A Comparison of SWAT, NASA-TLX, and
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Sense of Presence Research


Situational Awareness
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-A Comparative analysis of SAGAT and SART for evaluation of Situational Awareness

Other

-Improving Disaster Response with Mobile Robots and Multi-Touch Technologies
Research Question: 
How can a multi-touch interface, compared with a joystick controller, utilizing tele-robotic systems for target acquisition, be affectively implemented in order to enhance human comprehension and sense of presence?
Graphical user interfaces can reduce the operator’s workload and enhance his or her performance during target acquisition.  They allow the operator to visualize information from the tele-robot in ways that are impossible with live streaming video alone.  For example, multiple views can be displayed and manipulated individually on one screen.  The problem at hand is creating a GUI that is effective and natural in order to reduce workload and make the most of the information received by the tele-robot.  There are two ways this can be done:  the use of a joystick controller or the use of a multi-touch interface.

Trends in the development of graphical user interfaces are affected by the emergence of multi-touch interfaces.  Touch screen interfaces are becoming an increasingly popular form of input.  A mouse and keyboard only offers two dimensions of input.  Multi-touch interfaces enable high-degree-of-freedom interaction techniques.  In other words, it allows the user to carry out a task with a variety of motions, making the experience similar to that of the real world.  For example, peeling a banana with just four fingers can be done, but isn’t efficient and natural.  However, peeling a banana using all ten fingers is much more natural and allows different ranges of motion and momentum, which enhances efficiency.  Research has been conducted to study the effectiveness of using two hands versus one hand and multiple fingers versus one finger.  Results of such studies have shown that one-handed manipulation is more effective than two-hand manipulation for tasks that require the highest level of coordination.  On the contrary, two-handed manipulation is more effective for faster and more dynamic tasks.  These conclusions will be taken into consideration in order to create an experience similar to that of the real world for the operator of the tele-robot.

One of the most important things when studying successful user and multi-touch interaction is how comfortable and natural it is. There are three concepts in this study that look in the areas of Registration, Relaxation and Reuse. The goal was “to develop design principles that can enable designers to conduct new freehand, multi-point and multi-shape gestural interaction techniques whose invocation and action are easily understood and performed by users.“ (Wu, Shen, Ryall, 1). They were able to research the most natural and comfortable way to display and set up the multi-touch interface by looking at previous designs and studies and then creating their own.  They found that taking the three principles of registration, relaxation and reuse that they were able to develop and sample effectively the interaction with the interface. The study also revealed many issues that need to be considered when working with multi-touch. Also looking at the different application gestures like the annotate gesture, wipe gesture, cut/copy gesture and so on will help our tele-robotic research with natural effective gestures that would improve the ability to run and use the interface.


Another gesture study that is important to look at is a study done by Mitsubishi Electric Labs with the idea of a Glimpse gesture. This multi-touch method research is exploring the difficulty and frustrations with the undo gesture. Undo is a feature for most applications that is crucial for improvement of design and time. There are some applications that do not use Undo and that can cause the user to be lost, frustrated and slow. Therefore, this research created a gesture called Glimpse which allows the user to have the option of  “opting out of an action [which] is easy to perform as committing to it…the user is likely to try out many variations of an edit before deciding on any particular one” (Buxton, Shen 1). This application is important for when the user would want to zoom but then need to come back to the exact locations or view other window screens for a moment but then return to the previous location or even they may want to change a camera view and decide that they need to go back to the original view. These are just a few example of the importance and usability of the Glimpse application. 


Some research that involved both the multi-touch technology and tele-robotics is Improving Disaster Response with Mobile Robots and Multi-Touch Technologies. This research shows how Tele-Robotics and Multi-touch have been combined for rescue use in disaster areas where it is unsafe or unstable for humans to go.  This is one of the few articles discussing these two topics together. They really wanted to look at the operator’s situational awareness and they “designed evaluation methods and produced design guidelines for HRI” (UMass Lowell 3).  However this study did not talk about the results of this combination or how effectively the operator was able to control the system. Also there is no discussion as to how the situational awareness measurement was well developed or not.  These are some of the areas that our research would like to explore. 

A brief explanation of what tele-robotics is comes from book Design of an Augmented Reality User Interface for an Internet based Telerobotusing Multiple Monoscopic View saying, “[t]elerobots, teleoperators, and remotely operated vehicles belong to a class of machines used to accomplish a task remotely, without the need for human presence on site” (Friz 1). One area that is crucial when dealing with telerobotics, however; is the human operator. The operator needs to be aware and in control of the robot in order to successfully accomplish the goals. Telepresence is a key factor in the operator’s success. The Human Role in Telerobotics says, “[t]elepresence means that the information about the remote environment is displayed to the operator in a natural manner, which implies a feeling of presence at the remote site. A good degree of telepresence guarantees the feasibility of the required manipulation task” (Aracil, Buss,
 Cobos, 12). There are different ways to measure telepresence but it is important to remember that the operator needs to feel “immersed” and “involved” when controlling the robot (21). It is crucial to understand the history of the research and where it is going and the best way to measure the results which allows others to build on that research and combining their own findings. (If more information is needed on our specific methods and measurements research look at our methods paper.)
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